
Appendices 
 
Appendix 1. Details of the definitions of injury survivability  

DEFINITIONS OF SURVIVABILITY STUDIES EXAMINING INJURY 
SURIVABILITY  

Vitals at the scene of injury e.g. palpable 
pulse or blood pressure  

[1] 

Awake at the scene  [1-3] 

Reversible or treatable injury [4,3] 
Generally stable at initial treatment or if 
unstable, becomes stable with initial 
treatment  

[5] 

Non-severe injuries  [3] 

Non-severe single-system or single-organ 
or single-vessel injuries  

[1,2] 

Non-severe non-central nervous system 
(CNS) injuries  

[3] 

APPROACHES TO CRITERIA FOR 
DEFINITION OF SURVIVABILITY  

STUDIES  

Abbreviated Injury Scale (AIS)/Injury 
Severity Scores (ISS)/Probability of 
Survival (PS)/Trauma Score (TS) 

[6-8] 

AIS/ISS/PS and specific preventable 
factors  

[9,10-12] 

AIS/ISS/PS and impact of care delivered  [13-31] 
Survivable injuries (subjective/panel) [5] 
Survivable injuries (subjective/panel) and 
impact of care delivered 

[2,4,32-34,31,1,5,35,36,3] 

Impact of care delivered  [37-38] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Appendix 2. Details of the three-delays model for care extracted from literature review* 

DELAY FACTORS AFFECTING UTILIZATION OR OUTCOME  

DECIDING TO SEEK CARE Socio-economic/Cultural 
Illness factors  

● Healthcare literacy  
● Delayed discovery [4,14] 
● Perceived severity  
● Perceived etiology  

Economic status [39] 
Educational status  

 Perceived Accessibility  
Distance  
Transportation [4] 

● EMS versus personal transport** 
● Road conditions  
● Season—dry or rainy  

Costs [39] 
● Transportation  
● Medical care  
● Medications  
● Opportunity costs  
● Lost income  

EMS transport protocols [39] 
● Closest hospital versus best equipped hospital  

 Perceived quality of care  
Reputation or previous experience 
Satisfaction with outcomes  

● Treatment effectiveness  
Satisfaction with service  

● Staff attitudes  
● Hospital capacity and surgery  
● Supplies availability  
● Waiting time  
● Hospital efficiency  
● Care consistent with local beliefs  
● Timely care 
● Visitation rules affecting social support  

IDENTIFYING AND 
REACHING CARE  

Actual accessibility of care 
Distribution of health facilities [31,37,39] 
EMS accessibility and timeliness of response [2,37] 
Travel time [1,40,4,14] 
Prehospital care [33,41,42,37,39] 
Costs  



EMS transport protocols  
● Closest hospital versus most equipped hospital 

[43]  
RECEIVING ADEQUATE 
AND APPROPRIATE 
TREATMENT  
 

Actual quality of care  
Poorly staffed facilities [33] 

● Number of staff/lack of personnel  
● Competence of staff—training of personnel 

[40,20] 
● Maldistribution of staff 
● Lack of managers  

Poorly equipped facilities [33,39] 
● Lack of a blood bank  
● Lack of a functioning operating room (OR) 
● Lack of medications or supplies 
● Lack of infrastructure  

Inadequate management 
[33,2,4,20,21,31,42,43,22,37,39,27] 

● Inadequate or delayed diagnosis  
● Inadequate or delayed treatment  
● Inappropriate or delayed inter-hospital 

transfer  
● Functioning trauma system  
● Ward care after ER treatment  

*Model based on that created for obstetric emergencies (Thaddeus and Maine, 1994). Delay factors examined 
in other studies, with respect to trauma, are cited here.  
**EMS refers not only to the mode of transportation, but also to the care provided while in transport. As 
perceptions of EMS can affect decisions to seek care, EMS appears in both seeking care and reaching care 
categories.  
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Appendix 4.  Distribution of cause of death categories for EIDs, trauma, avoidable EIDs and 
avoidable trauma deaths, 2012-2015.  

 
Injury (other) category reflects injuries from objects hitting patients e.g. a football.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 5. Details of the circumstances of mortality module for the avoidable EIDs 
(n=109) and trauma (n=81), 2012-2015 

Social module category Indicator  EIDs 
n (%) 

Trauma 
n (%) 

Recognition of severity  Doubts about the need for care  0 (0) 0(0) 

 Use of traditional medicine 1(1.0) 1 (1.3) 

Mobilising assets to seek 
care  

Did not use a mobile phone to 
call for help 

27 (26) 21 (27) 

 Did not use motorised 
transport to get to care 

24 (23) 18 (23) 

Access to care  Prohibitive costs  21 (20) 16 (21) 

 Did not travel to a hospital or 
health facility 

29 (28) 21 (27) 

 >2 hrs travel to care  0 (0) 0 (0) 

Quality of care  Problems with admission 2 (1.9) 2 (2.6) 

 Problems with treatment 
(medical treatment, 
procedures, interpersonal 
attitudes, respect, dignity) 

9 (8.6) 8 (10.2) 

 Problems with tests and 
medications 

6 (7.5) 6 (10.2) 

Note, for the quality of care indicators and “did not use motorized transport to get to care”, n=80 for avoidable EIDs and n=59 for 
avoidable trauma deaths. This reflects the fact that the denominator in these cases is the total number of eopoe who traveled to hospital  

 
 
 
 
 
  



Appendix 6. Details of the key informant interview results.  
Seeking care  
Health or healthcare literacy  
For the general population, HCPs felt that most patients were unaware of proper channels 
for seeking care, especially when an injury was not acutely severe.  
 

“So, there are those who say straight to the hospital and those who say no but you can 
never actually tell which one because they don’t know themselves…it’s just a matter of 
their specific attitude, and there are mistakes in both ways …”—Medical officer  

 
EMS vs. personal transport  
HCPs know that patients are aware of delayed responses from EMS services, so most 
patients decide between waiting for EMS and seeking personal transport. Previous 
experience with EMS delays may affect the decision to seek care, as some patients will 
decide to seek care only when personal transport can be arranged. For those who can 
afford private ambulance services, this is an easier decision to make, as the private 
ambulances arrive earlier and are better equipped.  
 

“From what we’ve heard, it’s delayed response from the ambulances, the emergency 
services…the emergency service…it’s a problem… and also for the patients, I think 
because this place is surrounded by villages…if they don’t have transport, their own 
transport to come here, it becomes a bit of a challenge” –Clinical associate  

 
Mistrust of clinics  
Although there may be clinics available, they are not open outside business hours and not 
well equipped, so patients often decide to wait in the Casualty department of district 
hospitals, even when their conditions may have been treated in clinics. Although seeking 
any kind of care after an injury is better than seeking no care at all, for most injuries, 
seeking care at a hospital may be more appropriate than seeking care in a clinic.  
 

“…the patients …they come with their referral, but you will find that most of them 
don’t have a referral, which means that they don’t trust their clinic, the clinic for them. 
Even those cases that can be seen there, but most of the time, they are not seen there.” 
–Medical officer  

 
“They don’t really like going to the clinics, because to them, they feel like, they’re going 
to send me to the hospital anyways, so they prefer coming straight to the hospitals, 
because they feel like they’re wasting time.” –Medical officer  
 

 
Reaching care  
EMS accessibility and timeliness   
The HCPs felt that the largest barrier for patients reaching care was EMS accessibility. 
Given the rural area and the limited number of ambulances, patients often wait a long time 
to be taken to hospital.   
 



“… the biggest problem I think they have is access to emergency care personnel, the 
paramedics, the ambulance. People may have trauma cases and when they call, the 
ambulance is already out, attending to trauma care somewhere else. It might take two 
to three hours for this ambulance to come and pick this patient. Now that is just too 
long for some cases. That might mean the difference between being normal again and 
being invalid or even dead. So, that is it. It is just the availability of the service…it’s not 
optimal.”—Medical officer 

 
Prehospital care  
As well as the issues with EMS timeliness, the care provided by EMS providers is limited by 
the training they receive, as well as the lack of equipment to provide early resuscitation.  
 

“It’s not only death, we can also prevent the sequelae people come in with…they get 
brain damage, because the care was too late. The thing of the transport is very 
important, because the other guys, the EMS, if something happens, they are not well 
trained to resuscitate those patients. I’ve seen people die here because of that.” –
Medical officer 

 
Receiving care  
Poorly staffed facilities  
In the district hospitals, there is a shortage of staff to provide care. The Casualty 
departments are largely run by clinical associates or junior doctors, who sometimes have 
difficulty getting senior supervision. Also, in the regional hospital, there is one orthopaedic 
surgeon and one general surgeon. In the tertiary hospital, there are more orthopaedic and 
general surgeons but only one neurosurgeon. When these experts are not available, care for 
the patients is severely delayed.  
 

“From my side, as a clinical associate, some of the patients, you need a second opinion 
from a doctor or something like that, but it is almost impossible, if not impossible, to 
get that person whom you can talk to about the patient. So, that’s the biggest 
challenge.”—Clinical associate  

 
Inadequately trained staff  
An important recurring theme was the need for more training. Many HCPs did not receive 
standardized training in trauma care e.g. ATLS courses and those that did expressed the 
lack of continued learning.  Not only are there barriers of poor staffing that limit the ability 
to explore training options located in other provinces, but there are also financial barriers, 
as HCPs said they financed the course and travel costs independently.  
 

“There is no specific ATLS course given to us, actually in the province as a whole. I 
understand that in Guateng, and in Limpopo maybe. In other hospitals, they send their 
doctors, especially their junior doctors, to other places, to do their ATLS training, but 
with us, there is not that. So, you have to be organized and find out when an ATLS 
course is going to be, find out for yourself and pay for yourself. Which is not convenient 
also for the hospital … you cannot go away for a week … how many of us… let’s say it’s 
me and my colleague who decide to go. That means for that week, we will leave a hole 



in the hospital, leave people struggling here, while you are out to educate yourself. Yes, 
so it is not the best.”—Medical officer 

 
“…now after you’ve stabilized your patient and there is another trauma case, you have 
to take your team with you, but someone has to stay and take care of the first patient 
and now you’re faced with a situation where you have to give the most junior person 
the responsibility of watching the vitals, but they don’t really know what they are 
watching and the next thing you know, the machine alarms go off … they do not know 
what they are watching… they do not know that the [oxygen] saturation is not 
supposed to drop below 85% and then eventually you find yourself certifying a patient 
who … (heavy sigh)… you see what I mean?”—Medical officer  

 
Lack of equipment and supplies  
Given financial constraints, there is often a lack of important medical equipment and 
supplies.  When they are present, they easily become non-functional and are not repaired 
or replaced on time.   
 

“…the second problem is life support equipment. Today it is there, tomorrow, it is 
broken down, yes …there is a blood corner, where we keep emergency blood, maybe 
two or three units in a fridge.”—Medical officer 

 
Difficult referral system  
A major problem in the care of severely injured patients, who are most commonly 
neurotrauma patients, is the ability to transfer them to a tertiary care institution, which is 
the only location for a computed tomography (CT) scan and access to a neurosurgeon. 
Some of the barriers include miscommunication about which hospitals receive referrals 
from the district hospitals and limited number of ambulances, especially ICU ambulances.  
 

“the problem with serious trauma is the referral. When you have to refer to a higher 
institution, it’s a hassle, it’s a problem”—Clinical associate  

 
“Ok, uhh, the first, the big barrier, is the referral system. I can have a patient here, head 
injury, low GCS, they bring the patient in respiratory distress. I’ll try to stabilize the 
patient. I’ll try to stop the bleeding, stabilize the patient, tube the patient, and then…I’ll 
get the doctors at the higher level, they will accept the patient, but to transfer that 
patient, I need an ICU ambulance but in the province, there are only two ICU 
ambulances. So, the ICU ambulance probably has to leave Witbank to come here, 
maybe it can take three to four hours. Then take the patient from here to Nelspruit, 
that is six hours, then it is a problem…especially since we don’t have good ventilation 
equipment.”—Medical officer  

 
“Well, sometimes, it’s difficult because our referral system is contradictory. Like last 
week, we were surprised that our referrals should be going to Themba hospital. 
Meanwhile, we have been arranging them with Mapulaneng …They said that memo 
had been written in March, but we didn’t know about it. Now, when we communicate 
with Themba, like last night, the doctor on call was trying to arrange with Themba for 



an acute abdomen…but they wanted him to send to Mapulaneng…it’s still a bit of a 
confusion. It’s difficult.”—Medical officer  

 
Staff morale  
Given the numerous challenges described above, the HCPs described feelings of frustration 
and disappointment with the amount of care they could provide, especially knowing that in 
better circumstances, they could save more lives.  
 

“If you get an ICU ambulance, you have to get the intermediate trained ICU 
paramedics, or you have to get a chopper and that takes long so honestly, there is only 
so much you can do here. Because after you’ve given your drugs and you’ve intubated 
and ventilated, what more can you do? You’re just sitting there and the CSF is just 
leaking and then 6 hours later, they come and you know, come on, you think, why are 
we even doing this? Then they go there, they do the CT scan and then they find that 
there is no neurosurgeon on call, so what do they do now? They just send the patient 
back. So, in terms of trauma, we still have a long way to go.”—Medical officer 

 
 
 
 
 
 
 
 
 


