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Introduction: Helicopter Emergency Medical Services (HEMS) is integrated into modern emergency medical 

services because of its suggested mortality benefit in certain patient populations, it is an expensive resource and 

appropriate use/feasibility in low- to middle income countries (LMIC) is highly debated. To maximise benefit, 

correct patient selection in HEMS is paramount. To achieve this, current practices first need to be described. The 

study aims to describe a population of patients utilising HEMS in South Africa, in terms of flight data, patient 

demographics, provisional diagnosis, as well as clinical characteristics and interventions. 

Methods: A retrospective flight- and patient-chart review were conducted, extracting clinical and mission data of 

a single aeromedical operator in South Africa, over a 12-month period (July 2017 – June 2018) in Gauteng, Free 

State, Mpumalanga and North-West provinces. 

Results: A total of 916 cases were included (203 primary cases, 713 interfacility transport (IFT) cases). Most 

patients transported were male (n = 548, 59.8%) and suffered blunt trauma (n = 379, 41.4%). Medical pathol- 

ogy (n = 247, 27%) and neonatal transfers (n = 184, 20.1%) follows. Flights occurred mainly in daylight hours 

(n = 729, 79.6%) with median mission times of 1-hour 53 minutes (primary missions), and 3 hours 10 minutes 

(IFT missions). Median on-scene times were 26 minutes (primary missions) and 55 minutes (IFT missions). Almost 

half were transported with an endotracheal tube (n = 428, 46.7%), with a large number receiving no respiratory 

support (n = 414, 45.2%). No patients received fibrinolysis, defibrillation, cardioversion or cardiac pacing. Intra- 

venous fluid therapy (n = 867, 94.7%) was almost universal, with common administration of sedation (n = 430, 

46.9%) and analgesia (n = 329, 35.9%). 

Conclusion: Apart from the lack of universal call-out criteria and response to the high burden of trauma, HEMS 

seem to fulfil an important critical care transport role. It seems that cardiac pathologies are under-represented in 

this study and might have an important implication for crew training requirements. 
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B

frican Relevance 

• HEMS research stem from high-income countries but is used in both

private and state sectors in South Africa. 

• Literature is sparse on the usage and benefit of HEMS in LMICs and

further research is needed. 

• HEMS is suggested to fulfil a greater critical care transport role, es-

pecially in LMIC. 

• Important questions with regards to patient selection, HEMS crew

training and overall mortality benefit of HEMS in LMIC remain unan-

swered. 

ntroduction 

Helicopter Emergency Medical Services (HEMS) play an important

ole in integrated modern emergency medical services because of a sug-
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ested mortality benefit in certain patient populations. These include

hose affected by severe trauma and those with time-sensitive patholo-

ies such as acute myocardial infarction and stroke. [1–5] . This effect

s more prominent in rural areas remote from definitive or specialised

are [ 6 , 7 ]. In conditions like acute myocardial infarction and ischemic

troke, time to intervention might be crucial for optimal outcome, as

t is recognised that patients suffering critical illness in rural settings

arry a higher mortality that their urban counterparts [8–11] . Despite

he benefit of HEMS, it comes at great financial cost with the question

f cost-effectiveness a globally debated issue, even more relevant in a

esource-constrained environment [12–16] . 

Recently, an increase in South African HEMS publications addressing

ontroversies regarding mortality benefit, outcomes, staffing and inter-

entions are noted, but remains observational in nature [ 7 , 17–22 ]. In

ne retrospective study, Stassen et. al. included a cohort of HEMS major

rauma patients transported to a private trauma centre in Johannesburg,
 2023 

eration for Emergency Medicine. This is an open access article under the CC 
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atched to similar ground emergency medical service (GEMS) patients

410 matched cohorts) [23] . They report no significant differences in

ortality of HEMS over GEMS (OR 1.35; 95% CI 0.5-3.4; p = .503). One

xplanation for this result could be the two-tiered HEMS dispatch model

n South Africa, where HEMS acts as a back-up instead of a primary re-

ponse unit. This may prolong the pre-hospital time and introduce con-

ounding [23] . Despite Laatz’s locally developed HEMS dispatch crite-

ia (South African Helicopter Activation Screen), it remains unvalidated

nd more importantly unknown if HEMS funders would be agreeable to

he dispatch criteria [7] . 

In 2013 Chatsika found that most (n = 140, 70%) flights were con-

ucted for trauma, and that analgesia administration and advanced air-

ay management were the most common performed interventions by an

LS paramedic-staffed, Gauteng based, private HEMS [20] . Muhlbauer

onducted a similar study of private HEMS (n = 537) based in Gauteng

nd KwaZulu-Natal in 2015 [19] . The majority were males (n = 398;

4.1%), and trauma due to motor vehicle crashes (n = 193; 36%) resulted

n the most frequent utilisation of HEMS [19] . In order to maximise the

mpact of HEMS, Muhlbauer suggests a physician-based staffing model

nd favours a more rural distribution of HEMS [19] . There is certainly a

aucity of data that may inform the development of appropriate HEMS

tilisation in South Africa, as it should form the baseline to further de-

elop flight criteria, staffing models and guide policy [19] . 

When looking at procedural competency, Stassen et al. report a sim-

lar intubation success rate by South African HEMS paramedics, when

ompared to similar settings elsewhere in the world [17] . Van Niekerk

eports that although HEMS is not necessarily faster than ground EMS

n South Africa, that time spent on scene is used to perform useful in-

erventions and has a positive effect on patient stability [18] .With the

nherent significant burden of expenditure, risk, and debateable mor-

ality benefit, it becomes paramount that patient selection should be a

ritical discussion in HEMS. In order to evaluate this, the current prac-

ices first need to be described. 

The aim of this study therefore was to retrospectively describe a pop-

lation of patients being transported by HEMS in South Africa, in terms

f flight data, patient demographics, provisional diagnosis and clinical

nterventions. 

ethods 

tudy Design 

All cases meeting inclusion criteria and flown by the five helicopters

ver a 12-month period (July 2017 to June 2018) were reviewed ret-

ospectively, including Neonates (Newborn-30 days), Infants (30 Days

o 1 Year) Paediatrics (1 – 18 Years), and Adults ( > 18 Years). This pe-

iod was selected as it had the most comprehensive dataset for all four

rovinces, providing a unique opportunity to analyse and compare dif-

erent settings. Excluded cases were missions that no actual patient care

ccurred such as ferry flights, rescue operations, specialist outreach or

ases missing critical flight or mission data. 

This article has been reported according to the Strengthening the

eporting of Observational Studies in Epidemiology reporting standard

or cross-sectional studies [24] . 

tudy Setting 

The aeromedical service provider (ASP) is a private, South African

ivil Aviation Authority Part 138-certified aeromedical operator estab-

ished in 2009. During the study period, the ASP operated five heli-

opter bases located in Johannesburg (Gauteng), Klerksdorp (North-

est), Bloemfontein (Free State), Bethlehem (Free State) and Nelspruit

Mpumalanga). The ASP was contracted by the individual provinces

o act as the designated helicopter medical service provider in all the

rovinces apart from Gauteng during the study period. Therefore, the

argest part of the flights serviced includes state-funded patients (no
128 
edical insurance), with a minority insured (including privately funded,

oluntary medical aids, Workmen’s Compensation Act and Road Ac-

ident Fund). The various bases were staffed to the following specifi-

ations during the study period. Gauteng, North-West and Free-State

Bloemfontein) operated 24 hours, whereas Mpumalanga and Free-State

Bethlehem) operated during daylight hours only. Primary crew on each

elicopter was ASP employed advanced life support (ALS) staff, with

auteng incorporating doctors as primary crew. Secondary crew con-

isted of ASP ALS in Gauteng with provincial staff (either ALS or inter-

ediate life support) across the remaining bases. 

Authorisation for flights conducted on behalf of the provincial emer-

ency medical service (EMS) consisted of a specific request from the

arious departments of health (via their control centre or dedicated rep-

esentative) to a dedicated flight desk. After an aviation decision made

y the relevant pilot-in-command, the decision was communicated back

o the relevant EMS control centre whether the flight can be serviced

r not. Requests sourced from elsewhere were assessed and referred to

he ASP’s own internal authorising personnel (either CEO, CMO or Lead

light Paramedic) according to local accepted callout criteria (Supple-

ent 1). All primary medical crew are employed by the ASP and there-

ore responsible for clinical care, completed relevant patient documen-

ation using the ASP’s patient report forms, and reported to the ASP’s

linical governance structure. 

ata collection 

The ASP was approached personally by the corresponding author

ho agreed to participate in the study. Demographic, flight- and clini-

al data were extracted at the ASP’s head office where patient records

ere stored as original handwritten patient report forms. All data

ere anonymised at extraction. Data collection was undertaken by two

rained, independent data-capturers (familiar with clinical patient care)

linded to the outcomes of the study. Regular meetings were held to

iscuss and resolve any uncertainties. 

This data was collated into an a priori developed abstraction from

n a password protected Microsoft Excel work sheet (Microsoft Corpora-

ion, Washington D.C., USA). A random 10% sample generated using the

preadsheet was individually cross-checked by both the researcher and

he data-capturer and found to have near perfect inter-rater reliability

Cohen’s Kappa 0.99). [5] 

ata variables 

As no validated or agreed variables for this type of research exist,

ariables as per the national Finnish HEMS database were adapted for

se, as it was felt by the researchers to be the most comprehensive and

pplicable [5] . All data variables and their definitions are defined in the

upplementary file, S2. 

Missing clinical variables were universally substituted with the word

unknown ” which were weight (n = 44), age (n = 26), gender (n = 130 and

ime on scene (n = 6). 

ata Analysis 

The nominal categorical values (sex, time of day, interventions and

ase type) are represented as frequencies and as proportions. The con-

inuous numerical variables (flight times) were reported as medians and

nter-quartile ranges in order to limit possible skewing of data due to

utliers. The total sample was split into two groups, namely primary

issions and interfacility (IFT) missions. An important note, although

ree State Province is representative of two separate aeromedical bases

s described previously, it is seen as one geographic operation. 

thics 

Ethical approval was obtained from the Health Research Ethics Com-

ittee (HREC) of the Faculty of Health Sciences of the University of Cape
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own (HREC 818/2020), along with further organisational approval

rom the ASP. A waiver of consent was approved as no direct patient con-

act occurred and all retrospectively extracted data were anonymised. 

esults 

A total of 936 cases were identified and captured, with 20 cases ex-

luded due to missing data. Therefore 916 cases included in the final

ample (primary missions n = 203, 22.2% & IFT missions n = 713, 77.8%),

ncluding 15 (1.6%) patients who died during transport. Figure 1 sum-

arises the determination of the sample. Tables 1 and 3 outline the case

etails for primary and interfacility flights. 

Males constituted most patients transported (n = 548, 59.8%), with

38 (68%) in the primary group and 410 (57.5%) in the IFT group. In the

rimary group the most common indication was blunt trauma (n = 172,

4.7%), whereas in the IFT group medical pathologies (n = 226, 31.7%)

redominated. Most flights occurred in daylight (n = 729, 79.6%), irre-

pective of whether it was a primary (n = 164, 80.8%) or IFT (n = 565,

9.2%) flight. 

IFT missions lasted longer than primary missions when observing

ime airborne (2hrs 16min vs 1hr 18min), mission time (3hrs 10min

s 1hr 53min) and on-scene time (55min vs 26min). Most flights were

unded by provincial means (n = 820, 89.5%), in both the primary

n = 147, 72.4%) and IFT (n = 673, 94.4%) cohorts. 

Tables 2 and 4 outline the clinical interventions for primary and

FT cases. As a collective, almost half of the patients were transported

ith an endotracheal tube (n = 428, 46.7%), while 348(37.9% only re-

eiving supplemental oxygen via other means. Advanced cardiac inter-

entions were absent as no patients received fibrinolysis, defibrillation,
Table 1 

Case details for primary flights. 

n = (%) 

203 (100) 

Gauteng 

39 (19.2) 

Sex Male 138 (68) 27 (13.3) 

Female 63 (31) 11 (5.4) 

Unknown 2 (1) 1 (0.5) 

Case Type n = (%) 

Trauma (Blunt) 172 (84.7) 34 (16.7) 

Trauma (Pen) 8 (3.9) 3 (1.5) 

Medical 21 (10.3) 2 (1.0) 

Obstetric 1 (0.5) - 

Neonatal 1 (0.5) - 

Flight & Mission Times Median (IQR) 

Flight Time 

hh:mm 

Total time 

airborne 

1:18 

(1:00-1:57) 

1:11 

(0:59-1:20) 

Mission Time 

hh:mm 

Call to patient 

delivery 

1:53 

(1:24-2:33) 

1:32 

(1:05-2:00) 

On-Scene Time 

hh:mm 

0:26 

(0:16-0:42) 

0:14 

(0:11-0:36) 

Time of Day n = (%) 

Day 164 (80.8) 17 (8.4) 

Night 39 (19.2) 22 (10.8) 

Funding 

Provincial 147 (72.4) 8 (3.9) 

RAF 38 (18.7) 27 (13.3) 

Medical Aid 15 (7.4) 2 (1) 

WCA 1 (0.5) - 

Private 2 (1) 2 (1) 

129 
ardioversion or cardiac pacing. Nearly all patients (n = 895, 97.7%) re-

eived intravenous fluid therapy of sorts (bolus or maintenance), with

nly two patients (0.3%) transferred with intraosseous or central access,

nd 19 patients (2%) without any vascular access at all. Other com-

on interventions were patients receiving intravenous sedation (n = 430,

6.9%) and analgesia (n = 329, 35.9%). 

The most common airway intervention in the primary group

 Table 2 ) was supplemental oxygen (n = 87, 42.9%) with most patients
Free State 

102 (50.2) 

Mpumalanga 35 

(17.2) 

North-West 

27 (13.3) 

64 (31.5) 27 (13.3) 20 (9.9) 

37 (18.2) 8 (3.9) 7 (3.4) 

1 (0.5) - - 

84 (41.4) 30 (14.8) 24 (11.8) 

5 (2.5) - - 

11 (5.4) 5 (2.5) 3 (1.5) 

1 (0.5) - - 

1 (0.5) - - 

1:18 

(0:56-1:51) 

1:20 

(1:02-1:54) 

2:16 

(1:44-2:32) 

1:48 

(1:24-2:29) 

2:05 

(1:46-2:30) 

2:23 

(1:48-3:29) 

0:27 

(0:18-0:40) 

0:30 

(0:23-0:49) 

0:27 

(0:17-1:01) 

96 (47.3) 35 (17.2) 16 (7.9) 

6 (2.9) - 11 (5.4) 

91 (44.8) 33 (16.3) 15 (7.4) 

1 (0.5) - 10 (4.9) 

9 (4.4) 2 (1) 2 (1) 

1 (0.5) - - 

- - - 
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Table 2 

Number of patients with clinical interventions for primary cases. 

n = (%) Gauteng Free State Mpumalanga North-West 

202 (100) 39 (19.2) 102 (50.2) 35 (17.2) 27 (13.3) 

Airway 

Supplemental O2 87 (42.9) 9 (4.4) 53 (26.1) 16 (7.9) 9 (4.4) 

Advanced Airway - Endotracheal 70 (34.5) 22 (10.8) 23 (11.3) 10 (4.9) 15 (7.4) 

Nil/Unknown 46 (22.6) 8 (3.9) 26 (12.8) 9 (4.4) 3 (1.5) 

Breathing 

Assisted Manually 9 (4.4) 6 (2.9) 2 (1) - 1 (0.5) 

Assisted Mechanically 4 (2.0) - 3 (1.5) - 1 (0.5) 

Controlled Manually 2 (1.0) 1 (0.5) - 1 (0.5) - 

Controlled Mechanically 58 (28.6) 16 (7.9) 19 (9.4) 9 (4.4) 14 (6.9) 

Nil / Spontaneous 130 (64.0) 16 (7.9) 78 (38.4) 25 (12.3) 11 (5.4) 

Circulation 

IV Access Central/IO Nul 

IV Access Peripheral 199 (98) 39 (19.2) 98 (48.3) 35 (17.2) 27 (13.3) 

Cardioversion/Defibrillation/Pacing Nul 

Nil/Unknown 4 (2) - 4 (2) - - 

Drugs 

Sedation 103 (50.7) 26 (12.8) 34 (16.7) 25 (12.3) 18 (8.9) 

Analgesia 125 (61.6) 30 (14.8) 59 (29.1) 18 (8.9) 18 (8.9) 

Vasoactive 32 (15.8) 3 (1.5) 6 (2.9) 3 (1.5) 20 (9.9) 

Paralytic 11 (5.4) 5 (2.5) 2 (0.9) 1 (0.5) 3 (1.5) 

Fibrinolytic Nul 

Fluid 171 (84.2) 39 (19.2) 97 (47.8) 35 (11.6) - 
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reathing spontaneously (n = 130, 64%). In terms of drug administration,

ntravenous fluid (n = 171, 84.2%), analgesia (n = 125, 61.6%) and seda-

ion (n = 103, 50.7%) were the most common interventions in primary

ases. 

In the IFT group ( Table 4 ) endotracheal tubes (n = 358, 50.2%) were

he most common, with controlled mechanical support as the most

ommon breathing intervention (n = 402, 56.4%). The most common

rug interventions in the IFT group were intravenous fluid administra-

ion (n = 696, 97.6%), sedation (n = 327, 45.9%) and analgesia (n = 204,

8.6%). Of note is the very low rate of paralytic administration (n = 9,

.3%) which might reflect limited practitioner scope rather than actual

linical need. 

Across the provinces males still comprised the majority of pa-

ients transported in Table 1 . Blunt trauma predominated across all the

rovinces. Flight and mission times were similar in all provinces except

orth-West, which had average mission times almost double that of the

ther regions (2hrs 23 min). 

Although a third of patients were intubated (n = 70, 34.5%), only a

inority received a paralytic agent (n = 11, 5.4%). Gauteng and North-

est had intubated patients as the most common means of airway

nterventions (56.4% and 55.6% respectively), with Free State and

pumalanga patients (52% and 45.7%) receiving supplemental oxygen

s the most common intervention. The majority of patients did not re-

uire any respiratory assistance (n = 130, 64%). 

FT cases 

Across the provinces males still comprised the majority of patients

ransported in Table 3 . Most transported patients in Gauteng were blunt

rauma (n = 19), Free State blunt trauma (n = 104), Mpumalanga neona-
130 
al (n = 78), North-West medical (n = 73). Flight and mission times were

imilar across the regions, but average mission times in Gauteng were

he highest (4hrs 7 min). 

More than half of the patients were intubated (n = 358, 50.2%), with

nly a minority received a paralytic agent (n = 9, 1.3%). Gauteng, Free-

tate and North-West had intubated patients as the most common means

f airway interventions (66.7%, 54.4%, and 61.3% respectively), with

pumalanga patients (60.2%) receiving supplemental oxygen as the

ost common intervention. The majority of patients were mechanically

entilated (n = 402, 56.4%). 

iscussion 

This study aimed to describe patients being transported by HEMS

n four South African provinces. In this study, we retrospectively de-

cribe flight data, patient demographics, provisional diagnosis and clin-

cal interventions. This is one of the largest South African HEMS co-

orts to date, describing 203 primary (39 Gauteng, 102 Free State, 35

pumalanga, 27 North-West) and 713 IFT cases (36 Gauteng, 305 Free

tate, 181 Mpumalanga, 191 North West). This following a study of 1

87 patients over a 5-year period in 2013 [21] . HEMS was used for 379

lunt trauma, 54 penetrating trauma, 247 medical, 51 obstetric and 185

eonatal cases. 

Trauma in LMIC represents approximately 90% of the global burden

25] . Our results here indicate that 88.7% of the primary HEMS missions

ere due to trauma in keeping with Chatsika’s (n = 199) study rate of

3% [20] . This in contrast to 2021 findings where only 23.9% of Danish

EMS dispatches were for trauma cases. This accurately reflects the high

urden of trauma in LMIC and South Africa [26] . Like Muhlbauer’s 2016

tudy where the majority of patients were males (n = 398; 74.1%), male
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Table 3 

Case details for interfacility transfer flights. 

n = (%) 

713 (100) 

Gauteng 

36 (5) 

Free State 

305 (42.8) 

Mpumalanga 

181 (25.4) 

North-West 

191 (26.8) 

Sex Male 410 (57.5) 22 (3.1) 169 (23.7) 114 (16.0) 105 (14.7) 

Female 292 (41.0) 14 (2.0) 131 (18.4) 66 (9.2) 81 (11.4) 

Unknown 11 (1.5) - 5 (0.7) 1 (0.1) 5 (0.7) 

Case Type n = (%) 

Trauma (Blunt) 207 (29.0) 19 (2.7) 104 (14.6) 34 (4.8) 50 (7.0) 

Trauma (Pen) 46 (6.5) 2 (0.3) 21 (2.9) 10 (1.4) 13 (1.8) 

Medical 226 (31.7) 3 (0.4) 92 (12.9) 58 (8.1) 73 (10.2) 

Obstetric 50 (7.0) 1 (0.1) 40 (5.6) 1 (0.1) 8 (1.1) 

Neonatal 184 (25.8) 11 (1.5) 48 (6.7) 78 (10.9) 47 (6.6) 

Flight & Mission Times Median (IQR) 

Flight Time 

hh:mm 

Total time 

airborne 

2:16 

(1:29-2:47) 

2:24 

(1:36-3:20) 

2:00 

(1:12-2:00) 

2:09 

(1:16-3:11) 

2:28 

(2:06-2:53) 

Mission Time 

hh:mm 

Call to delivery 3:10 

(2:27-3:53) 

4:07 

(2:50-5:05) 

2:48 

(2:11-3:32) 

2:53 

(2:26-3:32) 

3:40 

(3:09-4:23) 

On-Scene Time 

hh:mm 

0:55 

(0:41-1:16) 

1:01 

(0:51-1:30) 

0:50 

(0:36-1:10) 

0:52 

(0:40-1:08) 

1:06 

(0:50-1:30) 

Time of Day Day 565 (79.2) 20 (2.8) 261 (36.6) 181 (25.4) 103 (14.4) 

Night 148 (20.8) 16 (2.2) 44 (6.2) - 88 (12.3) 

Funding 

Provincial 673 (94.4) 14 (2) 297 (41.6) 179 (25.1) 183 (25.7) 

RAF 21 (2.9) 18 (2.5) - - 3 (0.4) 

Medical Aid 17 (2.4) 4 (0.6) 7 (1) 2 (0.3) 4 (0.6) 

WCA 1 (0.1) - 1 (0.1) - - 

Private 1 (0.1) - - - 1 (0.1) 
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atients (n = 548, 59.8%) also comprised the majority here. This is in

eeping with a WHO Bulletin published in 2015 that showed that for

very female death related to trauma, 4.2 male deaths are recorded in

outh Africa [27] . 

For EMS, response times are a common performance measure [28] .

n this study the primary group had a median flight time of 1hr 18 min,

ith a longer median flight time of 2 hour 16 minutes in the IFT group.

n Norway, a median flight time of 19 minutes from base to scene was

bserved which resonates the Norwegian national benchmark of reach-

ng 90% of the population within 45 minutes [29] . Van Niekerk found

 mean flight time of 28.3 minutes in a 2013 South African HEMS study

n = 204) [18] . However median flight and mission times in this study al-

hough commonly seen as part of the “response times ” are argued here

ot to be a benchmark of performance, but rather a reflection of the

entralisation and general paucity of HEMS bases in South Africa. It

s postulated that in the absence of critical care transport ground re-

ources, it is expected that HEMS fulfils this role. North-West is smaller

han the Free-State, but however was only serviced by one helicopter

nd thought to be the reason why flight times were longer than in other

rovinces. 

In evaluating on-scene times in this study, Gauteng had the shortest

edian on-scene time (14 min), followed by Free State and North-West

27 min) and Mpumalanga (30 min). Shorter on-scene times have previ-

usly however been associated with better outcomes in trauma patients

ith a mean scene time of 42 minutes in a US study (n = 288) [30] and

 10-minute median on scene time in Norway (n = 9 757) [31] . Van

oving found a mean on-scene time of 31.7 minutes in a Western Cape

eromedical study (primary missions) (n = 344) [22] , whilst Van Niek-

rk finding a similar mean on-scene time of 34.1 minutes [18] . Although

ot the aim of the study, Gauteng’s shorter on-scene times are thought
131 
o be due to operational differences. Gauteng is South Africa’s most

opulous province and therefore has the greatest number of advanced

ife support (ALS) paramedics [32] . Van Niekerk previously recognised

hat on-scene time is linked to the number of clinical interventions per-

ormed which might have meant that less interventions needed to be per-

ormed by HEMS crew before transport in Gauteng [18] . Gauteng also

he only base consistently crewed with two ALS paramedics, is argued

o have more efficient decision-making and quicker clinical interven-

ions when performed due to the scope of practice of two ALS on board,

ut remains unstudied and unexplored. A small South African simula-

ion study showed that it takes an average of 15 minutes to perform a

odified, pre-hospital rapid sequence intubation by a single operator,

ith no data representing differences in practitioner level or comparing

ne vs two crew [33] . An unknown factor is how the practice of loading

atients whilst the rotors are turning ( “hot-load ”) might have impacted

n-scene times as this was not studied here. Only 19.2% primary mis-

ions occurred during night-time. This brings about important questions

egarding cost, need and safety. Even in Europe night-time capability is

ot present in many European countries, with most having only limited

ight-time capability [34] . Whereas in the USA, almost half of US HEMS

ccidents occur at night-time indicating a higher risk [35] . 

The interfacility group had a lower rate of trauma (n = 253, 35.5%)

nd higher rate of medical pathology (n = 226, 31.7%). Whereas in a

wiss HEMS IFT cohort, a low rate of trauma pathology (n = 152, 15.5%)

as found [36] . Neonatal cases made up a significant portion of the

FT case load in Mpumalanga (n = 78, 43.1%) and North-West (n = 47,

4.6%), much higher than 11% (n = 8) found by Chatsika [20] . In Cen-

ral Norway, 252 neonates were transported over a 14-year period

uggesting that it is a much more infrequent occurrence (18 vs 127

eonates/year) [37] . The Canadian Paediatric Society outlines the ex-
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Table 4 

Number of patients with clinical interventions for interfacility transfer cases. 

n = (%) Gauteng Free State Mpumalanga North-West 

713 (100) 36 (5) 305 (42.8) 181 (25.4) 191 (26.8) 

Airway 

Supplemental O2 261 (36.6) 7 (1) 96 (13.5) 109 (15.3) 49 (6.9) 

Advanced Airway Supraglottic 6 (0.8) - 3 (0.4) 1 (0.1) 2 (0.3) 

Advanced Airway Endotracheal 358 (50.2) 24 (3.4) 166 (23.3) 51 (7.2) 117 (16.4) 

Nil/Unknown 88 (12.3) 5 (0.7) 40 (5.6) 20 (2.8) 23 (3.2) 

Breathing 

Assisted Manually 14 (2) 3 (0.4) 4 (0.6) 4 (0.6) 3 (0.4) 

Assisted Mechanically 9 (1.3) - 1 (0.1) 1 (0.1) 7 (1) 

Controlled Manually 4 (0.6) - 2 (0.3) 1 (0.1) 1 (0.1) 

Controlled Mechanically 402 (56.4) 21 (2.9) 163 (22.9) 109 (15.3) 109 (15.3) 

Nil/Spontaneous 284 (39.8) 12 (1.7) 135 (18.9) 66 (9.3) 71 (10) 

Circulation 

IV Access Central/IO 2 (0.3) - - 1 (0.1) 1 (0.1) 

IV Access Peripheral 696 (97.6) 36 (5) 300 (42.1) 174 (24.4) 186 (26.1) 

Cardioversion/Defibrillation/Pacing Nul 

Nil/Unknown 15 (2.1) - 5 (0.7) 6 (0.8) 4 (0.6) 

Drugs 

Sedation 327 (45.9) 20 (2.8) 146 (20.5) 72 (10.1) 89 (12.5) 

Analgesia 204 (28.6) 14 (2) 102 (14.3) 46 (6.5) 42 (5.9) 

Vasoactive 93 (13) 6 (0.8) 52 (7.3) 8 (1.1) 27 (3.8) 

Paralytic 9 (1.3) 2 (0.3) 1 (0.1) 2 (0.3) 4 (0.6) 

Fibrinolytic Nul 

Fluid 696 (97.6) 36 (5) 299 (41.9) 174 (24.4) 187 (26.2) 
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ected standards in neonatal transport including specialised team mem-

ers, specialised equipment and vehicles and appropriate metrics to en-

ure quality [38] . The inherent dynamic nature of transport exposes

eonates to a variety of stressors such as vibration, excessive noise and

ypothermia which might negatively impact outcomes and should not

e disregarded in transport decisions [38] . Currently no official guide-

ines, consensus- or position statement exist in South Africa to guide

eonatal transport. 

Although obstetric patients compromised a relatively small propor-

ion (n = 50, 7%) of the patients transported, many obstetric indications

or HEMS exist [39] . This was much lower than the n = 413 (32.1%)

ights conducted over a five-year period in KwaZulu Natal as described

y D’Andrea [21] . In contrast, a Danish study revealed that only 0.1%

n = 7) of their case load consist of obstetric patients and 0.4% (n = 31) of

eonatal patients [40] . HEMS usage described here probably not only

eflects local transport resource availability, but also relevant hospital

apacity and centralisation of specialised maternal/neonatal care. Over-

ll, this is suggesting that there is a much larger need for HEMS for

easons other than trauma in the public health sector [20] . 

The inclusion of physiological parameters as part of HEMS dispatch

riteria is common [41] . Due to the lack of universally validated call out

riteria, it could be argued that HEMS callout criteria used in this study

eflected local need rather than evidence-based and international guide-

ines. Although this is believed to accurately reflect the actual need in

outh Africa and other similar LMICs. HEMS was utilised here to trans-

ort a variety of cases, not just in the primary response role for high acu-

ty trauma that is popularised in HICs [ 42 , 43 ]. It is also recognised that

ndividual provincial need might not necessarily reflect the profile of
132 
rivately funded patients. Variation in authorisation between provinces

s most likely subject to bias of the authorising agency and based on

rovincial requirement and resource availability, rather than an objec-

ive list of pre-defined criteria, but was not addressed or studied. 

Although the IFT group had a higher rate of medical patients than

he primary group (31.7% vs 10.3%) the absence of cardiac interven-

ions as seen by HEMS units in HIC is notable [8] . This may however

e explained South Africa’s high burden of infectious disease [26] . No

ccess to percutaneous coronary intervention for a large proportion of

atients reflects the inherent healthcare system limitations [44] . 

In order to aid quality and clinical overview of HEMS operations

espite geography and operational differences, as well as aiding future

esearch, the following is recommended. Western European countries

ike Germany, Denmark and Finland (following a consensus document

riginally published in 2011 and updated in 2020), have shown that

arge, public aeromedical registries although mainly intended as a clini-

al quality tool, also enable these countries to rapidly perform research

ith relative ease[ 40 , 45 , 46 ]. It is unknown which variables however

re appropriate for LMIC and remain unexplored. However, establish-

ng such a registry might assist with future decision-making and bolster

he evidence base for HEMS in South Africa. 

Although this study is limited in external validity because it’s limited

o a single service, it is one of the largest and most representative South

frican HEMS studies to date. Flight and patient records were taken

rima facie with no external means to confirm the clinical data. From a

atient-centred approach, adverse events during transport and mortality

utcomes were not assessed. Being a retrospective review, the study will

e inherently prone to recall bias or misclassification bias. 
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onclusion 

The current study describes HEMS patients across four different

rovinces in South Africa and is not limited to either one province, one

opulation group or one funder e.g. private funding as previous stud-

es. Although it is impossible to extrapolate the data to the rest of South

frica, this sample represents one of the largest cohorts in LMICs to date,

herefore a better understanding is gained of how HEMS is utilised on a

aily basis. 

In this research, the high burden of trauma in South Africa is re-

ected in the primary missions. However, the predominant use of HEMS

n interfacility transfers is recognised to fulfil a vital critical care trans-

ort role for non-cardiac related pathology. This might have an impor-

ant implication for context-sensitive HEMS crew training, as tradition-

lly a strong focus is placed on advanced cardiac skills in internationally

ecognised courses, such as American Heart Association’s Advanced Car-

iac Life Support. 

Questions pertaining to the actual benefit of HEMS as an interven-

ion still exist in high income countries and we are unlikely to answer

his question in South Africa and other LMICs soon, unless there is a

oordinated effort for gathering data and assimilating evidence. Despite

his and the lack of universal call-out criteria in LMICs, it does not seem

o be a barrier in South Africa, as HEMS continue to play an important

ole in organised EMS. This is due to the recognition that HEMS fulfil

n unmet need to treat and transport critically ill patients not only from

cene, but also between healthcare facilities. 

The complex dynamics and inherent differences of the provinces

uch as infrastructure, financial and human resources, local epidemiol-

gy and geographic differences might have a significant impact on case-

ix and dispatching patterns. Owing to this, the responsibility of ethical

sage, cost-effectiveness and feasibility would then become highly indi-

idualised and will remain the responsibility and function of the funder

whether public or private) rather than guided by high quality science.

oes this then mean that the patients transported did not have any ben-

fit from HEMS transport? Using this data we might not be any closer to

n answer, but in a low-resource setting, it might be useful to argue that

ny care is better than none. Important considerations and questions to

actor in would be at what cost and what alternatives exist? Patterns in

EMS dispatch might be used as a barometer of important healthcare

ystem issues that can be addressed on a bigger scale and not just an

ndividualistic patient level. 

The lack of a universal aeromedical dataset or registry remains a

ignificant barrier to research in HEMS operations in LMICs, especially

outh Africa. A universal South African HEMS Registry would act as a

aluable tool in stimulating further research regarding the role of HEMS

n South Africa, possibly setting the example for other LMICs and might

e the first practical step. 

Although several study design limitations exist, descriptive studies

ike this one are important to provide a snapshot and overview of current

ractices. This study hopes to sensitise various healthcare role players

nd create awareness of current HEMS South African operations. Ulti-

ately to justify or refute its application, to stimulate further research

ith refined and directed research questioning, and appropriately allo-

ate this expensive resource fairly using science. 

Future studies might focus on variables that need to be collected

r might form part of such a registry, whereas studies comparing crew

omposition, on-scene times and outcomes might be of value to answer

he question of optimal staffing. Important questions with regards to

ontext-sensitive training and to what effect ground based critical care

esources can fill the need also remain unanswered. 

issemination of results 

The findings of this study were communicated back via informal pre-

entation to the aeromedical provider who participated in this study. 
133 
uthor’s contributions 

Authors contributed as follow to the conception or design of the

ork; the acquisition, analysis, or interpretation of data for the work;

nd drafting the work or revising it critically for important intellectual

ontent. NV contributed 75%; WS 25%; and CW contributed 5%. All au-

hors approved the version to be published and agreed to be accountable

or all aspects of the work. 

eclaration of Competing Interest 

NV would like to declare he consulted clinically and operationally

or the aeromedical service provider during the study period. No fur-

her conflict of interest declared. WS is an editor of the African Journal

or Emergency Medicine. WS did not participate in this manuscript’s

ditorial process. The journal applies a double blinded process for all

anuscript peer review. The authors declared no further conflicts of

nterest. 

upplementary materials 

Supplementary material associated with this article can be found, in

he online version, at doi:10.1016/j.afjem.2023.05.007 . 

eferences 

[1] Andruszkow H, Schweigkofler U, Lefering R, Frey M, Horst K, Pfeifer R, et al. Im-
pact of helicopter emergency medical service in traumatized patients: which patient
benefits most? PLoS One 2016;11(1):1–12 . 

[2] Giannakopoulos GF, Kolodzinskyi MN, Christiaans HMT, Boer C, De Lange-De
Klerk ESM, Zuidema WP, et al. Helicopter emergency medical services save
lives: outcome in a cohort of 1073 polytraumatized patients. Eur J Emerg Med
2013;20(2):79–85 . 

[3] Andruszkow H, Lefering R, Frink M, Mommsen P, Zeckey C, Rahe K, et al. Survival
benefit of helicopter emergency medical services compared to ground emergency
medical services in traumatized patients. Crit Care 2013;17(3):R124 . 

[4] McMullan JT, Hinckley W, Bentley J, Davis T, Fermann GJ, Gunderman M, et al.
Reperfusion is delayed beyond guideline recommendations in patients requiring in-
terhospital helicopter transfer for treatment of st-segment elevation myocardial in-
farction. Ann Emerg Med Mar 2011;57(3) 213-220.e1 . 

[5] Saviluoto A, Björkman J, Olkinuora A, Virkkunen I, Kirves H, Setälä P, et al. The
first seven years of nationally organized helicopter emergency medical services in
Finland - the data from quality registry. Scand J Trauma Resusc Emerg Med May 29
2020;28(1):46 . 

[6] Isakov A. Urgent air-medical transport: right patient, place and time. Can Med Assoc
J 2009;181(9):569–70 . 

[7] Laatz D, Welzel T, Stassen W. Developing a South african helicopter emergency
medical service activation screen (SAHAS): A Delphi study. Afr J Emerg Med
2019;9(1):1–7 . 

[8] Phillips M, Arthur AO, Chandwaney R, Hatfield J, Brown B, Pogue K, et al. Helicopter
transport effectiveness of patients for primary percutaneous coronary intervention.
Air Med J May 2013;32(3):144–52 . 

[9] Knudsen L, Hansen TM, Hesselfeldt R, Steinmetz J. [Time gain by helicopter trans-
portation of ST-elevation myocardial infarction patients]. Ugeskr Laeger Jan 21
2013;175(4):190–3 . 

10] Knudsen L, Stengaard C, Hansen TM, Lassen JF, Terkelsen CJ. Earlier reperfusion
in patients with ST-elevation Myocardial infarction by use of helicopter. Scand J
Trauma Resusc Emerg Med Oct 4 2012;20 . 

11] Moens D, Stipulante S, Donneau AF, Hartstein G, Pirotte O, D’Orio V, et al. Air
versus ground transport of patients with acute myocardial infarction: Experience in
a rural-based helicopter medical service. Eur J Emerg Med Sep 1 2015;22(4):273–8 .

12] Mc R, Ra L, Erratum Maselli J. Cost-effectiveness of helicopter versus ground emer-
gency medical services for trauma scene transport in the United States (Annals of
Emergency Medicine (2013) (351-364)). Ann Emerg Med. 2014;63(4):411 . 

13] Adams ME, Pliskin JS, Gelb Safran D, Siegel JE, Weinstein MC, Graham JD. Five-hun-
dred life-saving interventions and their cost- effectiveness. Risk Analysis 1995;15(3) .

14] Bateman C. Saving lives: who picks up the tab? S Afr Med J 2005;95(8):545–8 . 
15] Plevin RE, Evans HL. Helicopter transport: help or hindrance? Curr Op Crit Care

2011 . 
16] Taylor CB, Stevenson M, Jan S, Middleton PM, Fitzharris M, Myburgh JA. A sys-

tematic review of the costs and benefits of helicopter emergency medical services.
Injury Jan 2010;41(1):10–20 . 

17] Stassen W, Lithgow A, Wylie C, Stein C. A descriptive analysis of endotracheal in-
tubation in a South African helicopter emergency medical service. Afr J Emerg Med
2018;8(4):140–4 . 

18] van Niekerk G, Welzel T, Stassen W. Clinical interventions account for scene time in a
helicopter emergency medical service in South Africa. Air Med J 2018;37(6):357–61 .

https://doi.org/10.1016/j.afjem.2023.05.007
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0001
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0002
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0003
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0004
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0005
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0006
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0007
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0008
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0009
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0010
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0011
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0012
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0013
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0014
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0015
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0016
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0017
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0018


N. Vlok, C. Wylie and W. Stassen African Journal of Emergency Medicine 13 (2023) 127–134 

[  

 

[  

 

[  

[  

 

[  

 

[  

 

 

[  

 

[  

 

[  

 

[  

 

[  

[  

 

[  

 

[  

[  

 

[  

 

[  

[  

[  

[  

 

[  

 

[  

 

[  

[  

 

[  

[  

 

[  

 

[  

 

19] Muhlbauer D, Naidoo R, Hardcastle TC. An analysis of patients transported by
a private helicopter emergency medical service in South Africa. S Afr Med J
2016;106(2):201–5 . 

20] Chatsika GM. Demographics and clinical profile of patients transported by a South
African helicopter. Emergency Medical Service. University of Witwatersrand; 2016.
Dissertation . 

21] D’Andrea PA, van Hoving DJ, Wood D, Smith WP. A 5-year analysis of the helicopter
air mercy service in Richards Bay. South Africa. S Afr Med J. 2014;104(2):124–6 . 

22] Van Hoving DJ, Smith WP, Wallis LA. Comparison of mean on-scene times: Road
versus air transportation of critically ill patients in the Western Cape of South Africa.
Emerg Med J 2008;25(3):136–9 . 

23] Stassen W, Alkzair S, Kurland L. Helicopter emergency medical services in trauma
does not influence mortality in South Africa. Air Med J 2020;39(6):479–83 Nov-Dec.
doi: 10.1016/j.amj.2020.08.004 . 

24] von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP, et al.
The strengthening the reporting of observational studies in epidemiology (STROBE)
statement: guidelines for reporting observational studies. J Clin Epidemiol Apr
2008;61(4):344–9 . 

25] Reynolds TA, Stewart B, Drewett I, Salerno S, Sawe HR, Toroyan T, et al. The impact
of trauma care systems in low- and middle-income countries. Annu Rev Public Health
Mar 20 2017;38(1):507–32 . 

26] Pillay-van Wyk V, Msemburi W, Laubscher R, Dorrington RE, Groenewald P, Glass T,
et al. Mortality trends and differentials in South Africa from 1997 to 2012: second
national burden of disease study. Lancet Glob Health Sep 2016;4(9):e642–53 . 

27] Matzopoulos R, Prinsloo M, Pillay-van Wyk V, Gwebushe N, Mathews S, Martin LJ,
et al. Injury-related mortality in South Africa: a retrospective descriptive study of
postmortem investigations. Bull World Health Organ May 1 2015;93(5):303–13 . 

28] Tippett V. The’golden hour’: an examination of mortality from major trauma in an
informal, decentralised state-wide emergency medical system. University of Queens-
land; 2009 . 

29] Zakariassen E, Uleberg O, Røislien J. Helicopter emergency medical services re-
sponse times in norway: do they matter? Air Med J Mar 2015;34(2):98–103 . 

30] Pham H, Puckett Y, Dissanaike S. Faster on-scene times associated with decreased
mortality in Helicopter Emergency Medical Services (HEMS) transported trauma pa-
tients. Trauma Surg Acute Care Open Oct 12 2017;2(1):e000122 . 

31] Østerås Ø, Heltne JK, Vikenes BC, Assmus J, Brattebø G. Factors influencing on-scene
time in a rural Norwegian helicopter emergency medical service: a retrospective
observational study. Scand J Trauma Resusc Emerg Med Dec 21 2017;25(1):97 . 
134 
32] Tiwari R, Naidoo R, English R, Chikte U. Afr J Prm Health Care Fam Med [Internet]
2021;13(1):3174 Available from: . 

33] Vincent-Lambert C, Loftus R. Time taken to perform a rapid sequence intubation
within a simulated prehospital environment. S Afr J Crit Care Nov 7 2019;35(2):70 .

34] Jones A, Donald MJ, Jansen JO. Evaluation of the provision of helicopter
emergency medical services in Europe. Emerg Med J Dec 2018;35(12):720–5.
doi: 10.1136/emermed-2018-207553 . 

35] Coto JA. Executive summary. in: a safety review and risk assessment in air medical
transport. Air Med Phys Assoc; 2002:1–6 . 

36] Di Rocco D, Pasquier M, Albrecht E, Carron PN, Dami F. HEMS inter-facility transfer:
a case-mix analysis. BMC Emerg Med 2018;18(1):13 . 

37] Berge SD, Berg-Utby C, Skogvoll E. Helicopter transport of sick neonates: a 14-year
population-based study. Acta Anaesthesiol Scand Aug 2005;49(7):999–1003 . 

38] Whyte HE, Jefferies AL. Canadian paediatric society, fetus and newborn committee.
The interfacility transport of critically ill newborns. Paediatr Child Health Jun-Jul
2015;20(5):265–75 . 

39] Godfrey A, Loyd JW. EMS helicopter activation [Internet]. StatPearls 2021. Avail-
able from: https://www.ncbi.nlm.nih.gov/books/NBK513336/ Accessed on 02 Jan-
uary 2023 . 

40] Alstrup K, Petersen JAK, Barfod C, Knudsen L, Rognås L, Møller TP. The Danish he-
licopter emergency medical service database: high quality data with great potential.
Scand J Trauma Resusc Emerg Med 2019;27(1):1–10 . 

41] Eaton G, Brown S, Raitt J. HEMS dispatch: A systematic review. Trauma (United
Kingdom) 2018;20(1):3–10 . 

42] Andruszkow H, Hildebrand F, Lefering R, Pape HC, Hoffmann R, Schweigkofler U.
Ten years of helicopter emergency medical services in Germany: do we still need the
helicopter rescue in multiple traumatised patients? Injury 2014;45:S53–8 . 

43] Cameron S, Pereira P, Mulcahy R, Seymour J. Helicopter primary retrieval: tasking
who should do it? Emerg Med Australas Aug 2005;17(4):387–91 . 

44] Stassen W, Wallis L, Lambert C, Castren M, Kurland L. Percutaneous coronary
intervention still not accessible for many South Africans. Afr J Emerg Med Sep
2017;7(3):105–7 . 

45] Krüger AJ, Lockey D, Kurola J, Di Bartolomeo S, Castrén M, Mikkelsen S, et al. A con-
sensus-based template for documenting and reporting in physician-staffed pre-hos-
pital services. Scand J Trauma Resusc Emerg Med 2011;19(1):71 . 

46] Heino A, Iirola T, Raatiniemi L, Nurmi J, Olkinuora A, Laukkanen-Nevala P, et al.
The reliability and accuracy of operational system data in a nationwide helicopter
emergency medical services mission database. BMC Emerg Med 2019;19(1):1–6 . 

http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0019
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0020
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0021
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0022
https://doi.org/10.1016/j.amj.2020.08.004
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0024
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0025
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0026
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0027
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0028
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0029
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0030
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0031
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0032
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0033
https://doi.org/10.1136/emermed-2018-207553
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0035
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0036
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0037
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0038
https://www.ncbi.nlm.nih.gov/books/NBK513336/
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0040
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0041
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0042
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0043
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0044
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0045
http://refhub.elsevier.com/S2211-419X(23)00026-5/sbref0046

	A 12-month retrospective descriptive analysis of a single helicopter emergency medical service operator in four South African provinces
	African Relevance
	Introduction
	Methods
	Study Design
	Study Setting
	Data collection
	Data variables
	Data Analysis
	Ethics

	Results
	IFT cases
	Discussion
	Conclusion
	Dissemination of results
	Author’s contributions
	Declaration of Competing Interest
	Supplementary materials
	References


