
1 
 

A descriptive study of an adult non- trauma emergency centre at a Cape Town 

central referral hospital 

 

By 

Vuyiswa Boitumelo Kubeka 

MBCHB (UCT), DipPEC SA 

KBKBOI001 

1292632 

 

This study is in partial fulfilment of the requirements for the degree Masters of Medicine in 

Emergency Medicine in the Faculty of Health Sciences at the University of Cape Town 

 

Supervisors: Assoc/Prof Peter Hodkinson 

Dr Derrick Evans 

 

 

May 2022 

 

  

 

  

Univ
ers

ity
 of

 C
ap

e T
ow

n



The copyright of this thesis vests in the author. No 
quotation from it or information derived from it is to be 
published without full acknowledgement of the source. 
The thesis is to be used for private study or non-
commercial research purposes only. 

Published by the University of Cape Town (UCT) in terms 
of the non-exclusive license granted to UCT by the author. 

Univ
ers

ity
 of

 C
ap

e T
ow

n



2 
 

Declaration 

I, Vuyiswa Boitumelo Kubeka, hereby declare that the work on which this thesis is based is my 

original work (except where acknowledgements indicate otherwise) and that neither the whole 

work nor any part of it has been, is being, or is to be submitted for another degree in this or any 

other university. I authorise the University to reproduce for the purpose of research either the 

whole or any portion of the contents in any manner whatsoever. I further declare the following: 

1. I know that plagiarism is a serious form of academic dishonesty. 

2. I have read the document about avoiding plagiarism, am familiar with its contents and have 

avoided all forms of plagiarism mentioned there. 

3. Where I have used the words of others, I have indicated this by the use of quotation marks.  

4. I have referenced all quotations and properly acknowledged other ideas borrowed from 

others. 

5. I have not and shall not allow others to plagiarise my work.  

6. I declare that this is my own work. 

7. I am attaching the summary of the Turnitin match overview. 

 

 

Signature: VB Kubeka Date: 14 May 2022  

  



3 
 

Table of Contents 

 

PART A: MANUSCRIPT IN ARTICLE FORMAT 

 

Title page              page5                                                                                             

Abstract                 page6 

Main text of article          page8-19 

Acknowledgements, competing interests, and funding page                       page19 

References           page20-22 

 

PART B: APPENDICES 

 

B. Relevant journal Instructions to Authors                                                page 24 

C.STROBE checklist                    page24-29 

D. Research Protocol                                                                                          page30-48 

E. HREC approval letter                                                                                      page49-50 

F. Institutional approval letter                                                                               page51-52                                                             

 

 

 

 

 

 

 



4 
 

PART A: MANUSCRIPT IN ARTICLE FORMAT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 
 

 

 

A descriptive study of an adult non- trauma emergency centre at a Cape Town central 

referral hospital 

 

 

Vuyiswa Boitumelo Kubeka*; Derrick Evans; Peter Hodkinson. 

 

*Corresponding Author Tel +2778 121 0216 Email  kbkboi001@myuct.ac.za 

 

 

Division of Emergency Medicine, University of Cape Town 

 

F51, Old Main Building, Groote Schuur Hospital, Main Road, Observatory, Cape Town, 7935 

South Africa  

 

Word Count 2782  

Table/Figure Count 5 

  

mailto:kbkboi001@myuct.ac.za


6 
 

Abstract 

Objective: The study evaluated the demographics and acuity of patients at a South African 

central referral hospital. The triage acuity, diagnosis and disposition from the Emergency Centre 

(EC) were assessed, and the impact of COVID19 initial lockdown on presentations as a 

secondary outcome. 

Methods: Data were collected retrospectively from 1 March 2019 to 31 May 2020, including the 

first 2-month COVID 19 lockdown period. Data was entered electronically by EC staff for routine 

healthcare management processes, including final ICD 10 code diagnosis on leaving the EC. 

Results:  A total of 38477 patients were included, 20 excluded, with a mean of 2565 seen per 

month prior to the COVID lockdown when there were 1619 monthly. Lower acuity patients were 

largely either referred by a general practitioner or self-referred. Of the discharged patients,64% 

were lower acuity. Some 57% of specialist referrals were high acuity. The top four disease 

categories were cardiovascular 15%, gastrointestinal and hepatobiliary 14%, neurology 13 % 

and respiratory 12%. Disposition for referral to an inpatient specialist was 42%. Patients 

discharged from the EC amounted to 35%. Total time in the EC for patients referred to an 

inpatient specialist were a median of 561 minutes and 23 minutes for discharged patients.  

Conclusion:  Central referral hospitals offer specialty and subspecialty services for emergency 

and outpatient presentations. A good deal of the patient load on the EC was relatively low acuity 

patients that might be more efficiently seen elsewhere such as subspecialty outpatient clinics to 

alleviate the burden on the EC, and to free it up for high acuity patients. This study can serve as 

a foundation for reflection on the use of a specialised central referral hospital EC as a resource 

in the healthcare system. We observed a global trend of decreased EC presentations during 

COVID19 lockdown period. 

 

 KEYWORDS: emergency centre, caseload, referral hospital, disposition, triage 
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African relevance 

 

 

• Provides data on an African central referral hospital patient acuity, referral source, disease 

burden and length of stay in the EC for future quality improvement studies. 

• The results of the study serve as a foundation for reflection on the use of central referral 

hospital EC as a resource in healthcare delivery. 

• The study informs how an African central referral hospital was affected by the initial COVID 

19 hard lockdown period. 
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A descriptive study of an adult non- trauma emergency centre at a Cape Town central 

referral hospital 

 

Introduction 

 There is an observed trend across the world of increased Emergency Centre (EC) usage and a 

dramatic rise in patient volume[1] .Emergency Medicine has been established for almost two 

decades in South Africa and research in the speciality is growing, including several studies to 

assess burden of disease and patient acuity presenting to ECs, [2-4] yet few describe a central 

referral hospital[5]. Central hospitals are the fourth and highest level of care and provides highly 

specialised referral units and multi-speciality clinical services [6].The South African publicly 

funded healthcare system serves the low and middle income population, and operates in 

parallel to a privately funded healthcare system for those with medical insurance[7] . It has three 

components comprising Emergency Medical Services (patient transport), District Health 

Services (primary health care, (PHC) services), and Hospital Services ( which include Regional 

Hospitals, Tertiary Hospitals, and Central Hospitals[8]. A hierarchy of referral allows for 

efficiency in healthcare delivery by reducing the burden that large volumes of low acuity patients 

could exert on the resources of a central referral hospital[9]. 

Emergency care systems evaluation and improvement depend on a detailed understanding of 

the proportion of disease burden that requires emergency care. With this knowledge, equitable 

allocation of resources can be planned to achieve the United Nations sustainable development 

goal of Good Health and Wellbeing [10]. 

The aim of the study was to evaluate the demographics and the acuity of patients presenting to 

a South African central referral hospital and to describe the final diagnosis and disposition. 

 During the various COVID-19 lockdowns, hospitals around the world have reported a decrease 

in attendance to the EC because of the COVID-19 lockdown regulations  [11-13]. As a 

secondary outcome, this study assessed the impact of the initial SA COVID19 lockdown on EC 

presentations.  
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1 EC- Emergency Centre, GSH-Groote Schuur Hospital, HECTIS-Hospital and Emergency 

Centre Tracking Information System, HREC-Human Research Ethics Committee, PHC- Primary 

Health Care, SA-South Africa, SATS- South African Triage Scale 

Methodology 

A descriptive, retrospective study was conducted at Groote Schuur Hospital’s non-trauma 

emergency centre. Groote Schuur Hospital (GSH),  in Cape Town, South Africa,  is an 893 bed, 

central teaching hospital [14]. Services offered at the hospital include Emergency Medicine, 

General Medicine including Medical Subspecialties, Psychiatry, General Surgery including 

Surgical Subspecialties, Paediatrics and Obstetrics and Gynaecology. Patients under 13 years of 

age and obstetric patients (>28 weeks) present elsewhere. The EC is divided, with one section 

dedicated for trauma (injuries of less than 1 month duration); and the second, which the study 

was based on, offering services to all other medical and surgical emergencies. Although the 

hospital and the EC primarily function to provide tertiary care to patients referred from secondary 

hospitals around the Cape Town Metropole, the EC also offers secondary level care to patients 

referred from nearby community health centres (CHC). Patients that arrive at the EC are assessed 

using the South African Triage Scale (SATS) to determine their acuity[15]. According to SATS, 

patients are prioritized according to the urgency with which they should ideally be seen in, as red 

(immediately), orange (less than ten minutes), followed by yellow (less than 60 minutes), green 

(within four hours) and blue if a patient arrives deceased[15].  

 

South Africa had one of the tightest “lockdown” states in the world prior to the first wave of COVID 

19 infections. The public of SA were bound to their properties and only allowed out for essential 

(including medical purposes), from 27 March 2020 to 30 April 2020[16]. The study was conducted 

from 1 March 2019–31 March 2020; and 1 April 2020-31May 2020 for the initial COVID 19 

lockdown period. All patients presenting to the EC were included in the study except those with 

incomplete data entries, referrals from inpatient wards, and patients triaged and “down referred” 

to PHC or other facilities before consultation by a doctor in the EC.  

Data was extracted from an existing digital data capture system in use at the EC, known as the 

Hospital & Emergency Centre Tracking Information System (HECTIS). The investigator who is 

trained to use HECTIS was given access by the administrator of the system to downloaded the 

data on an excel document. Patient identifiers and those with incomplete data were removed 

and the data was sent to the statistician. Operators (nursing staff, doctors and clerks) actively 
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enter patient data into the HECTIS system at various points throughout the patient’s journey 

through the EC, culminating in the final diagnosis and disposition being entered by the doctor 

completing the discharge or admission. The final diagnosis, according to ICD10 code 

classification was further grouped into broader physiological system categories. Ethical approval 

from the University of Cape Town Human Research Ethics Committee (HREC) was obtained 

HREC reference 598/2020, as well as the Provincial and Hospital approval to conduct the study. 

De-identified data was exported into Microsoft Excel and then analysed using Stata version 14. 

 

Results 

 A total of 38477 patients were included, 20 patients excluded. with results divided into pre 

lockdown data (1 March 2019 -31 March 2020) and lockdown data (1 April 2019 to May 2020).  

(Table 1) 

Table 1 Patient and arrival characteristics, presented as n (%) 

Variable 
Total study 

period 

March 2019 to 

March 2020 

April to May 

2020 

Total number of patients 38,477 35,240 3,237 

Mean number of patients per month 2,565 2,711 1,619 

Age: Median [IQR] 

13-18 years 

19-29 years 

30-39 years 

40-49 years 

50-59 years 

60-69 years 

70-79 years 

80 years or older 

51 [35, 64] 

935 (2%) 

5,561 (14%) 

6,224 (16%) 

5,866 (15%) 

6,850 (18%) 

6,530 (17%) 

4,450 (12%) 

2,061 (5%) 

50 [34, 64] 

850 (2%) 

5,151 (15%) 

5,718 (16%) 

5,327 (15%) 

6,263 (18%) 

5,985 (17%) 

4,037 (11%) 

1,909 (5%) 

51 [36, 65] 

85 (3%) 

410 (13%) 

506 (16%) 

539 (17%) 

587 (18%) 

545 (17%) 

413 (13%) 

152 (5%) 

Sex (n=38,470) 

Female 

Male                                                                   
19,967 (52%) 

18,503 (48%) 

18,353 (52%) 

16,880 (48%) 

1,614 (50%) 

1,623 (50%) 
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Referral source (n=38623)  

 

Self-referral 

Direct EMS1 

CHC  

General Practitioner 

Referral for Investigations2 

Direct referral to inpatient discipline 

Referrals from within institution3 

Other4 

21,841 (57%) 

3,684 (10%) 

2,767 (7%) 

4,297 (11%) 

2,944 (8%) 

981 (3%) 

1,587 (4%) 

505(1%) 

19,968 (56%) 

3,281 (9%) 

2,478 (7%) 

2,992 (11%) 

2,753 (8%) 

886 (3%) 

1,507 (4%) 

464(1%) 

1,873 (57%) 

403 (12%) 

289 (9%) 

305 (9%) 

191 (6%) 

95 (3%) 

80 (2%) 

41(1%) 

 SATS Category5 

Red 

Orange 

Yellow 

Green 

Untriaged 

2,566 (7%) 

16,149 (42%) 

11,557 (30%) 

8,104 (21%) 

101 (0.3%) 

2,274 (6%) 

14,839 (42%) 

10,703 (30%) 

7,323 (21%) 

101 (0.3%) 

292 (9%) 

1,310 (40%) 

854 (26%) 

781 (24%) 

0 (0%) 

1 Direct EMS (Emergency Medical Services) are patients who are transported from home 

according to EMS personnel discretion. 2Referral for investigation includes patients who came to 

GSH specifically for radiological services like Computed Tomography. 

3Referrals from elsewhere within the institution are patients referred from GSH outpatient 

department clinics. Other4, (includes results of transfers from other hospital which refers to 

those hospitals which are outside of GSH’s drainage area within the Cape Metropole and South 

African Social Security Agency (SASSA) from patients whose sought assistance for social 

grants and patients brought to the EC by the South African Police Service). 5SATS (South 

African Triage Scale).  

 

 

 

Acuity at presentation showed lower acuity triage in general practitioner and self-referrals (Fig 

1). Acuity of presentations through the day, lower acuity (green) presentations seen in the 

daytime (Fig 2). Comparing the outcome of the visit and acuity, 64% of discharged patients 

were of lower acuity (green or yellow), and 57% of inpatient specialist referrals were high acuity 

patients (red and orange).  
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Figure1:  Acuity by referral pattern (using SATS categories) 

 

Figure2: Acuity by Time of Arrival 

 

Monday and Tuesday saw the highest patient loads (mean of 90 and 92 a day respectively), 

and Saturday and Sunday the lowest (76 and 72 per day). An average of 85 patients presented 

on a Wednesday, Thursday or Friday.  

A 2% increase in respiratory cases (from 11% to 13%) is shown in the COVID lockdown period. 

The top four diagnoses were respiratory, cardiovascular, gastrointestinal, and neurology (Table 

2).   
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Table 2 Diagnostic groups of presenting patients, presented as n (%) 

 

Variable 
Total study 

period 

March 2019 

to March 

2020 

April to May 

2020 

Total number of presenting diseases1 39,276 35,671 3,605 

Disease classification  

Cardiovascular 

Gastrointestinal & hepatobiliary 

Neurology 

Respiratory 

Communicable disease 

Psychiatric 

Urology 

Oncology 

Dermatology 

Endocrine 

Renal 

Musculoskeletal 

Vascular 

Haematology 

General surgery miscellaneous 

Rheumatology 

Social admission 

Gynaecology 

Undifferentiated pain 

Ear, Nose and Throat 

Trauma (> 1 month from onset) 

Ophthalmology 

Radiology 

Undifferentiated fatigue 

Metabolic 

Clinical governance cases2 

Immunology 

 

5,999 (15%) 

5,315 (14%) 

5,214 (13%) 

4,534 (12%) 

2,276 (6%) 

2,224 (6%) 

1,932 (5%) 

1,728 (4%) 

1,689 (4%) 

1,201 (3%) 

1,174 (3%) 

1,016 (3%) 

615 (2%) 

524 (1%) 

499 (1%) 

464 (1%) 

439 (1%) 

396 (1%) 

391 (1%) 

341 (0.9%) 

266 (0.7%) 

232 (0.6%) 

225 (0.6%) 

118 (0.3%) 

111 (0.3%) 

107 (0.3%) 

92 (0.2%) 

 

5,442 (15%) 

4,879 (14%) 

4,743 (13%) 

4,075 (11%) 

2,006 (6%) 

2,044 (6%) 

760 (5%) 

1,567 (4%) 

1,554 (4%) 

1,041 (3%) 

1,080 (3%) 

929 (3%) 

581 (2%) 

480 (1%) 

448 (1%) 

436 (1%) 

407 (1%) 

370 (1%) 

370 (1%) 

320 (0.9%) 

247 (0.7%) 

210 (0.6%) 

164 (0.5%) 

112 (0.3%) 

99 (0.3%) 

98 (0.3%) 

71 (0.2%) 

 

557 (15%) 

436 (12%) 

471 (13%) 

459 (13%) 

270 (7%) 

180 (5%) 

172 (5%) 

161 (4%) 

135 (4%) 

160 (4%) 

94 (3%) 

87 (2%) 

34 (0.9%) 

44 (1%) 

51 (1%) 

28 (0.8%) 

32 (0.9%) 

26 (0.7%) 

21 (0.6%) 

21 (0.6%) 

19 (0.5%) 

22 (0.6%) 

61 (2%) 

6 (0.2%) 

12 (0.3%) 

9 (0.2%) 

21 (0.6%) 
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Maxillofacial/dental 

Poison/toxin 

Environmental 

Unclassified congenital 

90 (0.2%) 

57 (0.1%) 

5 (<0.1%) 

2 (<0.1%) 

77 (0.2%) 

54 (0.2%) 

5 (<0.1%) 

2 (<0.1%) 

13 (0.4%) 

3 (0.1%) 

0 (0%) 

0 (0%) 

1 Some patients had more than 1 presenting diagnosis recorded 

2Clinical Governance are taken from HECTIS as non-disclosure clinical information, adverse 

effects not elsewhere classified.  

 

 

Over the study period’s total patient population, patients’ disposition was either referral to a 

speciality (n=16230;42%), discharge home (n= 13519;35%), or (n=4038;10%) admission to the 

short stay unit (a unit attached to the EC for less than 48 hour stay). The remaining 13% 

included patients who absconded, were transferred back to secondary hospitals after imaging, 

and those who refused further hospital treatment. The top three speciality referrals during the 

study period were to medicine (n=6419;39%), surgery (n= 5554;34%) and psychiatry 

(n=1735;11%).  

 

Arrival time to triage was consistently a median of eight minutes. Patients triaged red were 

appropriately seen faster, but notably, as with other higher acuities, took longer to diagnose, 

manage and refer (Fig 3).  
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Figure 3: Median time for triage, consultation, disposal by SATS score 

 

The median exit time for patients referred to a specialist was 561 minutes throughout the study 

period, while discharged patients’ median exit time was 23 minutes. Exit time is calculated from 

the time the disposition is selected on HECTIS to the time the patient leaves the EC. Patients 

who were admitted to the short stay unit spent 217 minutes before exit and those transferred 

back to secondary hospitals has a median of 277 minutes. 

 

 

 

Discussion 

Our findings reflect the picture that this hospital EC (and thus the hospital overall) serves a dual 

purpose, as a tertiary, specialist referral centre, as well as a district hospital function for the 

surrounding suburbs. Whilst this is a not uncommon scenario for any referral hospital either 

through unnecessary referrals or patients’ perceived urgency [17-19].This places an additional 

burden on staff dealing not only with relatively minor but also undifferentiated patients, while 

dealing with complex referrals requiring specific integrated management and referral with other 

specialities. We found that referral patterns and acuity were fairly evenly spread throughout 

each 24-hour period (unlike prior and earlier studies in other nearby ECs, which showed higher 
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acuity after hours) [2-4]. During the early phases of the COVID lockdown, we found little change 

in the source and acuity of patients, but just the volume of patients overall markedly reduced, 

which mirrors the findings elsewhere[20, 21] . Although indicators for initial reception, triage and 

assessment suggest a well-functioning EC, there is a clear reflection of patients destined for 

admission spending an excess of time in the EC after referral to the inpatient teams. This is a 

clear reflection of access block in the hospital which hampers EC functioning in this hospital, 

along with many others in Cape Town and internationally [22-25]. 

A central referral hospital functions as a tertiary hospital to provide specialist and sub-specialist 

care and to use specialised technologies to provide patient centred care according to the 

complexity of presentations[26]. Besides that, it is characterised by the important academic roles 

of teaching and research[26]. Meeting the balance of patient focused care and exposing 

learners to an environment conducive to learning, places an additional cognitive demand on the 

EC staff, yet should be protected for good quality teaching and the benefit to the health system 

at large.  

In a hierarchical referral pathway, the health facilities do not work in silos. The ideal pathway is 

for patients to first present to a PHC. If needed, will be referred to a secondary level hospital, 

which has limited specialist disciplines. Only a small subset that require a central referral 

hospital will be sent for urgent care [9]. Alternatively, directly to subspecialty outpatient clinics 

from the lower levels of care to alleviate the burden on the EC for non-urgent presentations.  

The adequate functioning of the referral pathway to Groote Schuur Hospital has been hampered 

by several factors over the last few years. In 2013, the district hospital that serviced one of the 

busy surrounding areas was closed, and plans to build a new facility have not yet materialised. 

In 2016, the only 24-hour community health centre in this area was forced to close at night 

because of recurrent violence within the direct vicinity[27]. This has resulted in many patients 

seeking care at a central hospital for conditions that could have been potentially managed at 

primary or district level.  

We found that a large proportion of patients were self-referred, although most of them were high 

acuity orange patients. Which is in contrast to past findings at a SA secondary hospital EC 

where many of the patients were self-referred, however, those patients were of lower acuity 

yellow and green patients [2].Patients that have been seen at various specialist clinics at GSH 

(including oncology) are often advised to present directly to Groote Schuur rather than their 

local facility should they have a medical issue. These patients would usually have more complex 
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medical conditions and this may be a factor that has contributed to the higher acuity triage of the 

self-presenting patients.  

Interestingly, Mondays and Tuesdays are the busiest days of the week, Saturday and Sundays 

have lower patient numbers similar to two studies done at secondary level hospitals in the 

Western Cape[2, 28] We suspect that this is a historical health seeking behaviour pattern, as 

well as related to lack of transportation over weekends that influences this pattern, although this 

will require further investigation. GPs generally close their practice over weekends; therefore, 

patients wait to consult them on a Monday or Tuesday. During the day 53% are low acuity 

patients and in the evening, there is a slight reversal, higher acuity patients are over 50%. It will 

be useful for management to reference the statistics for staff allocation. 

 

In contribution to data that describes the burden of disease at a tertiary hospital in South Africa, 

we found that the most common disease categories are similar to those observed in Paarl and 

George EC which are secondary level hospitals in Western Cape South Africa[2, 4]. A detailed 

study could offer information on public health surveillance and primary prevention strategies.  

 

Access block is defined as a situation where patients cannot access a hospital bed within a 

reasonable time after EC management, with eight hours a standard in most international 

literature [29-31]. Overcrowding contributes to increased EC length of stay, which has a negative 

impact of increased morbidity and mortality on EC and admitted patients[32]. The time related 

metrics of our study show that discharged patients take an average of 23 minutes to exit the EC, 

markedly lower than patients who were referred to a speciality. Compared to a study done at a 

tertiary hospital in Pretoria SA, the mean consultation to disposition time of our study was 390 

minutes for all patients, which is less than half of their finding of 808 min[5]. We also found that 

the time that contributes the longest to EC length of stay is the time spent post disposition 

decision, and it was longest for patients who were referred to another specialty. The median EC 

exit time post consultation in our study was 561 min compared to over 54 hours at a tertiary 

hospital in the same country[5]. There are context related factors that lead to these findings; 

however, both hospitals have challenges with output processes from the EC i.e., access block. 

Overcrowding has been shown to result in compromised medical care and decreased morale for 

health providers[29]. This is an EC which has a higher proportion of high acuity patients who 
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exert a higher cognitive and physical care burden on staff. An intervention that makes 

theoretical sense is to down refer low acuity patients, implying that they are inappropriately 

using a central referral hospital EC. However, even though multiple studies, have disproved 

association of EC inappropriate use with overcrowding[33-36], we need studies that look at the 

effect in EC with a high burden of high acuity patients in South Africa. 

 Other proposed interventions for our context are to address the availability of primary care after 

hours, including patient education to promote first contact at a primary care facility. Secondly, 

communication with private healthcare providers to adhere to the public hospital hierarchy of 

referral could make a meaningful difference. Last, expansion of after-hours radiological services 

to hospitals that refer to Groote Schuur Hospital is a need. Many high acuity patients were 

referred for urgent radiological investigations. Better access to the needed radiological service 

could improve patient outcomes.  

During the COVID19 hard lockdown, a sharp decline in patient numbers was observed in the 

local and international literature[11, 13, 37]. A local district hospital observed a decline of EC 

presentations by 15%, we observed a 55% decline, likely because of the same reason of the 

fear of contracting COVID19 from the hospital[11]. Interestingly, they observed a higher increase 

of high acuity patients by 6%; we observed only a 2% increase at a hospital with ICU services. 

Also, mental health presentations declined, as seen in international literature[12]. However, the 

overall difference between the pre-lockdown and lockdown period for all study variables was 

marginal in absolute numbers. The data was collected during the first lockdown period, well 

before the first peak of COVID19, and the influx of critically ill COVID patients.   

 

Limitations 

In a system where live data is entered by busy clinicians, data entry errors are likely. There is a 

high turnover of medical staff at a teaching hospital, and many staff members were unfamiliar 

with the electronic record system, which was introduced in June 2018. During the period of 

study, one of the EC consultants monitored the correct use of HECTIS. We were limited by the 

data that was available on the HECTIS platform and thus could only make a rudimentary 

analysis, yet this data shows the research potentials of the platform. 
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Conclusion 

Central referral hospitals offer specialty and subspecialty services for emergency and outpatient 

presentations. A good deal of the patient load on the EC was relatively low acuity patients that 

might be more efficiently seen elsewhere in the healthcare system to alleviate the burden on the 

EC, and to free it up for high acuity patients. This study can serve as a foundation for reflection 

on the use of a specialised central referral hospital EC as a resource in the healthcare system. 

This data for an African central referral hospital EC can be used for further quality improvement 

studies.  
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The results of the study were shared with the staff at Groote Schuur Hospital through an 
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Appendix B: Relevant journal instructions to Authors 

Available at: https://www.elsevier.com/journals/24frican-journal-of-emergency-medicine/2211-

419X/guide-for-authors 

 

 

Appendix C: STROBE CHECKLIST 

 

STROBE Statement—checklist of items that should be included in reports of observational 

studies 

 

 
Item 

No. Recommendation 

Page  

No. 

Relevant text 

from manuscript 

Title and abstract 1 (a) Indicate the study’s design with a commonly used 

term in the title or the abstract 

           6             An 

observational 

study 

(b) Provide in the abstract an informative and 

balanced summary of what was done and what was 

found 

           6                                      Abstract 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for 

the investigation being reported 

           8                   Introduction- Aim 

Objectives 3 State specific objectives, including any prespecified 

hypotheses 

          8                

Introduction      

 

Methods  

https://www/
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Study design 4 Present key elements of study design early in the 

paper 

          9   

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, follow-

up, and data collection 

          9   

Participants 6 (a) Cohort study—Give the eligibility criteria, and the 

sources and methods of selection of participants. 

Describe methods of follow-up. 

Case-control study—Give the eligibility criteria, and 

the sources and methods of case ascertainment and 

control selection. Give the rationale for the choice of 

cases and controls. 

Cross-sectional study—Give the eligibility criteria, and 

the sources and methods of selection of participants 

          9 

Inclusion 

Criteria 

 

(b) Cohort study—For matched studies, give matching 

criteria and number of exposed and unexposed 

Case-control study—For matched studies, give 

matching criteria and the number of controls per 

case 

  

Variables 7 Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable. 

        9   

Methods 

Data 

collection 

 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data 

and details of methods of assessment 

(measurement). Describe comparability of 

assessment methods if there is more than one group. 

       9 

Methods 

 

Bias 9 Describe any efforts to address potential sources of 

bias 

      9 All 

participants 

included 

except for 
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exclusion 

criteria 

Study size 10 Explain how the study size was arrived at      0  

Continued on next page   
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Quantitative 

variables 

11 Explain how quantitative variables were handled in the 

analyses. If applicable, describe which groupings were 

chosen and why. 

9 

Methods 

 

Statistical 

methods 

12 (a) Describe all statistical methods, including those used 

to control for confounding 

9 

Methods 

 

(b) Describe any methods used to examine subgroups and 

interactions 

  

(c) Explain how missing data were addressed 9 Data 

excluded 

 

(d) Cohort study—If applicable, explain how loss to follow-

up was addressed 

Case-control study—If applicable, explain how matching 

of cases and controls was addressed 

Cross-sectional study—If applicable, describe analytical 

methods taking account of sampling strategy 

  

(e) Describe any sensitivity analyses   

Results 

Participants 13* (a) Report numbers of individuals at each stage of study—

e.g., numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing 

follow-up, and analysed 

  10-15  

(b) Give reasons for non-participation at each stage   

(c) Consider use of a flow diagram   

Descriptive 

data 

14* (a) Give characteristics of study participants (e.g., 

demographic, clinical, social) and information on 

exposures and potential confounders 

10-15 Tables/figures 

(b) Indicate number of participants with missing data for 

each variable of interest 
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(c) Cohort study—Summarise follow-up time (e.g., 

average and total amount) 

  

Outcome data 15* Cohort study—Report numbers of outcome events or 

summary measures over time 

10-15  

Case-control study—Report numbers in each exposure 

category, or summary measures of exposure 

  

Cross-sectional study—Report numbers of outcome 

events or summary measures 

  

Main results 16 (a) Give unadjusted estimates and, if applicable, 

confounder-adjusted estimates and their precision (e.g., 

95% confidence interval). Make clear which confounders 

were adjusted for and why they were included 

10-15 Intext, tables, figures 

(b) Report category boundaries when continuous 

variables were categorized 

  

(c) If relevant, consider translating estimates of relative 

risk into absolute risk for a meaningful time period 

  

Continued on next page   
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Other analyses 17 Report other analyses done—e.g., analyses of subgroups and 

interactions, and sensitivity analyses 

  

Discussion 

Key results 18 Summarise key results with reference to study objectives        15-

19 

 

Limitations 19 Discuss limitations of the study, taking into account sources of 

potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

     18                        Limitation noted 

Interpretation 20 Give a cautious overall interpretation of results considering 

objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

15-19  

Generalisability 21 Discuss the generalisability (external validity) of the study 

results 

     15-

19       

 

Other information  

Funding 22 Give the source of funding and the role of the funders for the 

present study and, if applicable, for the original study on which 

the present article is based 

  0                  

No 

funding    
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Background 

 

Although Emergency Medicine has been established in South Africa for almost two decades, 

there is a lack of literature describing the patients and their presentations to Emergency Centres 

(EC) in Sub-Saharan Africa[38].  Several studies have been conducted in Cape Town ECs, yet 

there are none describing a central referral hospital in South Africa[2, 28, 39, 40]. 

  

Adult medical (i.e., non- trauma) emergencies are managed at a dedicated EC at Groote Schuur 

Hospital, the central referral hospital for specialist and subspecialist care for a large area of the 

Cape Town Metropole and the Western Cape Province. The dual function of this EC is also to 

serve as a secondary level of care for several nearby Community Health care Centres. This 

gives the EC unique demands on its resources and affects the time to deliver services.  

 

ECs face the challenge of an overwhelmed healthcare system and overcrowding daily. 

Overcrowding is a significant factor that influences patient care in the EC[41]. It has been shown 

that prolonged length of stay is associated with overcrowding and adverse outcomes, which 

result in decreased patient satisfaction[41]. Therefore, it is important to better understand the 

presentations, and the timing thereof, of conditions managed at an EC. The outcomes of a 

descriptive study of an EC could serve as a valuable resource for stakeholders to address 

factors that affect the efficiency of an EC. 

 

Hospitals around the world have reported a decrease in attendance to the EC because of the 

COVID19 lockdown regulations[37]. As expected, presentations of minor conditions reduced. 

However, a decline in presentations of priority medical conditions such as stroke and acute 

myocardial infarction is harder to explain. Research could provide useful information to 

understand not only the lockdown impact but also factors around access to emergency care[37, 

42]. The importance of understanding the effect of the lockdown is further highlighted by the 

concerning evidence that a reduction in presentations of acute myocardial infarction has 

contributed towards an increase of out-of-hospital cardiac arrests in Italy[43]. 
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Motivation 

 

The EC of a central referral hospital is a resource that requires efficient utilization as the highest 

health facility in the referral's hierarchy system. It is important to know the patient population 

demographics, burden of disease and time taken from triage to disposition while they manage 

patients in the EC. That information will help justify the use of the EC’s resources. 

 

Research question 

What are the characteristics of patient presentations and their disposition in an adult non-trauma 

emergency centre of a central hospital in Cape Town? 

 

AIM: 

To evaluate patients presenting to a central referral hospital and to assess their journey from 

triage to disposition. 

 

Objectives  

 

1. To evaluate the acuity of patients who present to an emergency centre in a central 

hospital. 

2. To determine the patient diagnosis that leads to disposition to the relevant speciality and 

sub specialities. 

3. To assess the various time elements as a factor in service delivery. 

4. To analyse the referral pattern of patients presenting to the EC. 

5. To assess the effects of the COVID 19 lockdown on patient presentation. 
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Rationale 

 

Study design and Setting 

 

The study will be a descriptive study conducted at Groote Schuur Hospital’s non-trauma EC 

analysing data collected retrospectively. The period chosen for the study is from 1 March 2019 - 

29 February 2020 to account for seasonal variability; and 1 March 2020 - 31 May 2020 to 

include three months of the COVID 19 lockdown period. 

Research procedures and data collection methods 

Data will be collected from a digital data capture system at use at the emergency centre, 

Hospital & Emergency Centre Tracking Information System (HECTIS) (Appendix 1). 

Operators (nursing staff, doctors and clerks) actively enter patient data into the HECTIS system 

at various points throughout the patient’s journey through the EC. Following ethical and facility 

approval, a technician that operates HECTIS will provide data. The variables that will be 

requested for the study will include: 

 

• Demographics: Age and Gender 

• Acuity by SATS score 

• Time to triage 

• ICD10 Codes for Primary diagnosis 

• Disposition of patients 

• Average length of stay after disposition 

• Patient referral facility 

 

Inclusion Criteria 

• Adult patients (>13 years of age) who present to the EC during the study period (1 

March 2019 to 31 May 2020). 
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Exclusion Criteria 

• Incomplete patient demographics and incomplete clinical diagnosis entries.  

• Patients dead on arrival to the EC. 

• Referrals from inpatient wards. 

• Patient redirected to a Primary Health Care or other facilities (and not seen beyond 

triage at GSH EC). 

 

Data management 

Data will be collated onto Microsoft Excel and other statistical software for analysis and data 

stored on a password operated laptop (Appendix 2 Data Collection Variables). Data will be 

securely deleted after ultimate submission and feedback of the study. 

Data analysis 

The data collected will be nominal categorical data and continuous (time). The statistical 

analysis will include the use of frequency tables and percentages to present that data, and 

where appropriate graphical presentation of the data using histograms, line charts and pie 

charts to facilitate interpretation of the data set. 

 

The variable assessing time to triage, time to consultation and time to exit will be assessed per 

month, using a descriptive data calculator to calculate the mean time over a month and present 

the findings of each month on an appropriate graph.  

Where necessary with the assistance of the statistician, I will seek associations between 

categorical variables, using standard processes and a significant p value of p<0.05. 

 

Description of risks and benefits 

 

The study is a descriptive study. The data collected will be de-identified before export and will 

not contain any direct reference to any individual patient or healthcare providers. This study is a 

retrospective observational study with no intervention, and it will have no impact on patient care. 
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The overall risk is related to legal processes concerning access to electronic data, including 

authorization for use and storage of data. Access to data and the storage of collected data is 

through a password-protected access, therefore the risk of breech of patient confidentiality is 

minimal. 

The benefit of this study will come from serving as a document for stakeholders to plan an 

efficient Emergency Centre for public use. 

 

Informed consent process 

This research project involves only minimal risk to the participants and we therefore request a 

waiver of informed consent. As this will be a retrospective analysis of routinely collected data, 

taking individual consent will be impractical. There is no interest in individual patients, nor 

individual healthcare personnel.  

An application for ethical approval for from the University of Cape Town Human Research Ethics 

Committee (HREC), followed by NHRD application for the research to take place at GSH, and to 

use the data from the HECTIS database will be made. 

Privacy and confidentiality 

The data used in the study will be entirely de-identified and anonymous with no direct link to a 

patient’s folder number, name or address. No personal or identifying information will be reported 

on, and individual records will be identified only by a unique study number. As this is a 

retrospective study, there will be no influence on patient care. 

 

Reimbursement for participation. 

 

The design of this study is non experimental. There are no added costs or benefits for patient 

participation. 

 

Strengths and limitations 
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The digital method of data collection offers the benefit of a complete dataset, likely having few 

cases with minimal or incomplete information that may result in exclusion of some data. There 

are gatekeepers in place on HECTIS e.g., a patient cannot be disposed from the system unless 

there is triage information, and an ICD 10 code or an entrance of time of disposal is recorded. 

These gatekeepers ensure good data, including rejecting the recording of duplicated data from 

the system. 

During the process of ICD10 code recording, selection biases create a challenge. Clinicians using 

HECTIS may choose to not document multiple comorbidities by only entering the presenting 

primary diagnosis. Thus, limiting the exact representation of the burden of disease in the EC. This 

will be minimized by the use of the documented primary diagnosis as a reflection of the disease 

that needed medical attention at the time of presentation to the EC.  

The retrospective use of manual record charts instead of the digital system during load shedding 

creates a limitation of incomplete documentation. This process will then be vulnerable to the 

mistakes during transfer of information from the paper-based register to the computer. 

Dissemination of findings 

Findings of the study will be presented to the stakeholders of C15 non-trauma emergency unit in 

the form of a document or a presentation upon invitation for resource planning and allocation, and 

written up for conference presentations and peer reviewed journals. 

Timeline 

Months of 2020 and 2021 

9 10 11 12 1 2 3 4 5 

Ethics Submission x x 

Provincial 

Approval 
x x 

Data collection x x 

Data management x 

Statistical analysis x 
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Reporting of 

results 
      x X  

Writing up     x x x X X 

Preparation for 

submission and 

publication 

       X X 
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Budget 

RESEARCH ESSENTIAL ESTIMATED COST 

Statistician R 2000 

Stationery and Printing R500 

Data for literature review R500 

 

 

 

References 

 

1. Chang CY, Abujaber S, Reynolds TA, Camargo CA, Obermeyer Z. Burden of emergency conditions 

and emergency care usage: New estimates from 40 countries. Emergency Medicine Journal. 

2016;33[11]:794-800. 

2. Hanewinckel R, Jongman HP, Wallis LA, Mulligan TM. Emergency medicine in Paarl, South Africa: 

A cross-sectional descriptive study. International Journal of Emergency Medicine. 2010;3[3]:143-50. 

3. Hodkinson PW, Wallis LA. Cross-sectional survey of patients presenting to a South African urban 

emergency centre. Emergency Medicine Journal. 2009;26[9]:635-40. 

4. Van Wyk PS, Jenkins L. The after-hours case mix of patients attending the George Provincial 

Hospital  

Emergency Centre. South African Family Practice. 2014;56[4]:240-5. 

5. Mashao K, Heyns T, White Z. Areas of delay related to prolonged length of stay in an emergency 

department of an academic hospital in South Africa. African Journal of Emergency Medicine. 

2021;11[2]:237-41. 

6. https://www.kznhealth.gov.za/Referral-system.htm 2023 [updated 20 January 2023. Levels of 

healthcare]. 

7. Young M. Private vs Public Healthcare in South Africa. Honors Thesis Western Michigan 

University. 2016. 

https://www.kznhealth.gov.za/Referral-system.htm


42 
 

8. Find. South Africa Healthcare Profile 2018 [1-7]. Available from: https://www.finddx.org/wp-

content/uploads/2020/01/5A_South-Africa_Healthcare-profile.pdf. 

9. Pillay I, Mahomed OH. Prevalence and determinants of self referrals to a district-regional 

hospital in Kwazulu Natal, South Africa: A cross sectional study. Pan African Medical Journal. 

2019;33[May]:2015-7. 

10. Shanahan T, Risko N, Razzak J, Bhutta Z. Aligning emergency care with global health priorities. 

International Journal of Emergency Medicine. 2018;11[1]. 

11. Hendrikse C, Parak M, Van Hoving DJ. A descriptive analysis of the effect of the national COVID-

19 lockdown on the workload and case mix of patients presenting to a district-level emergency centre in 

Cape Town, South Africa. South African Medical Journal. 2020;110[11]:1113-. 

12. Joyce LR, Richardson SK, McCombie A, Hamilton GJ, Ardagh MW. Mental Health Presentations 

to Christchurch Hospital Emergency Department During COVID ‐19 Lockdown. Emergency Medicine 

Australasia. 2020. 

13. Wongtanasarasin W, Srisawang T, Yothiya W, Phinyo P. Impact of national lockdown towards 

emergency department visits and admission rates during the COVID-19 pandemic in Thailand: A 

hospital-based study. Emerg Med Australas. 2021;33[2]:316-23. 

14. Groote Schuur H. Groote Schuur Hospital Fast Facts. As at January 2009 2009 [2-]. Available 

from: https://www.westerncape.gov.za/text/2009/3/fast_facts_gsh_jan09.pdf. 

15. Twomey M, Wallis LA, Thompson ML, Myers JE. The South African triage scale (adult version) 

provides valid acuity ratings when used by doctors and enrolled nursing assistants. African Journal of 

Emergency Medicine. 2012;2[1]:3-12. 

16. Made F, Utembe W, Wilson K, Naicker N, Tlotleng N, Mdleleni S, et al. Impact of level five 

lockdown on the incidence of covid-19: Lessons learned from south africa. Pan African Medical Journal. 

2021;39. 

17. Gorodetzer R, Alpert EA, Orr Z, Unger S, Zalut T. Lessons learned from an evaluation of referrals 

to the emergency department. Israel Journal of Health Policy Research. 2020;9[1]:1-8. 

18. Brasseur E, Gilbert A, Servotte JC, Donneau AF, D’Orio V, Ghuysen A. Emergency department 

crowding: why do patients walk-in? Acta Clinica Belgica: International Journal of Clinical and Laboratory 

Medicine. 2021;76[3]:217-23. 

19. Siegfried I, Jacobs J, Olympia RP. Adult emergency department referrals from urgent care 

centers. American Journal of Emergency Medicine. 2019;37[10]:1949-54. 

https://www.finddx.org/wp-content/uploads/2020/01/5A_South-Africa_Healthcare-profile.pdf
https://www.finddx.org/wp-content/uploads/2020/01/5A_South-Africa_Healthcare-profile.pdf
https://www.westerncape.gov.za/text/2009/3/fast_facts_gsh_jan09.pdf


43 
 

20. Allison MC, Doyle NA, Greene G, Mahmood A, Glickman M, Jones AK, et al. Lockdown Britain: 

Evidence for reduced incidence and severity of some non-COVID acute medical illnesses. Clinical 

Medicine, Journal of the Royal College of Physicians of London. 2021;21[2]:E171-E8. 

21. Moynihan R, Sanders S, Michaleff ZA, Scott AM, Clark J, To EJ, et al. Impact of COVID-19 

pandemic on utilisation of healthcare services: A systematic review. BMJ Open. 2021;11[3]:11-7. 

22. Fatovich DM, Nagree Y, Sprivulis P. Access block causes emergency department overcrowding 

and ambulance diversion in Perth, Western Australia. Emergency Medicine Journal. 2005;22[5]:351-4. 

23. Savioli G, Ceresa IF, Gri N, Piccini GB, Longhitano Y, Zanza C, et al. Emergency Department 

Overcrowding: Understanding the Factors to Find Corresponding Solutions. Journal of Personalized 

Medicine. 2022;12[2]. 

24. Innes G. Sorry—we’re full! Access block and accountability failure in the health care system. 

Cjem. 2015;17[2]:171-9. 

25. Schoeman DH. Cohort study of access block trends in a public, regional hospital Emergency 

Centre in  

South Africa: University of Cape Town; 2019. 

26. Hensher M, Price M, Adomakoh S. Definition and characteristics 2003 [1230-9]. Available from: 

http://www.who.int/management/facility/ReferralDefinitions.pdf. 

27. news24. Man turned away _ News24 2016 [updated 22 April 2022. Available from: 

https://www.news24.com/news24/man-turned-away-20161219. 

28. Wallis LA, Twomey M. Workload and casemix in Cape Town emergency departments. South 

African Medical Journal. 2007;97[12 I]:1276-80. 

29. Forero R, McCarthy S, Hillman K. Access block and emergency department overcrowding. Critical 

Care. 2011;15[2]. 

30. Hunter LD, Lahri S, van Hoving DJ. Case mix of patients managed in the resuscitation area of a 

district-level public hospital in Cape Town. African Journal of Emergency Medicine. 2017. 

31. Richardson DB. Access block in Australian emergency departments 2017–2020. EMA - 

Emergency Medicine Australasia. 2021;33[3]:529-33. 

32. Laam LA, Wary AA, Strony RS, Fitzpatrick MH, Kraus CK. Quantifying the impact of patient 

boarding on emergency department length of stay: All admitted patients are negatively affected by 

boarding. Journal of the American College of Emergency Physicians Open. 2021;2[2]:1-9. 

33. Cameron PA, Joseph AP, McCarthy SM. Access block can be managed. Medical Journal of 

Australia. 2009;190[7]:364-8. 

http://www.who.int/management/facility/ReferralDefinitions.pdf
https://www.news24.com/news24/man-turned-away-20161219


44 
 

34. Makama JG, Iribhogbe P, Ameh EA. Overcrowding of accident & emergency units: Is it a growing 

concern in Nigeria? African Health Sciences. 2015;15[2]:457-65. 

35. Salway RJ, Valenzuela R, Shoenberger JM, Mallon WK, Viccellio A. Emergency Department (Ed) 

Overcrowding: Evidence-Based Answers To Frequently Asked Questions. Revista Médica Clínica Las 

Condes. 2017;28[2]:213-9. 

36. Aldridge ES, Rogers IR, Bailey PM, Rogers JR. Emergency department 'undercrowding' is 

associated with decreased waiting times. EMA - Emergency Medicine Australasia. 2016;28[3]:268-72. 

37. Thornton J. Covid-19: A&E visits in England fall by 25% in week after lockdown. BMJ (Clinical 

research ed). 2020;369:m1401-m. 

38. House DR, Nyabera SL, Yusi K, Rusyniak DE. Descriptive study of an emergency centre in Western 

Kenya: Challenges and opportunities. African Journal of Emergency Medicine. 2014;4[1]:19-24. 

39. Hunter LD, Lahri S, van Hoving DJ. Case mix of patients managed in the resuscitation area of a 

district-level public hospital in Cape Town. 2017. 

40. Wallis LA. Cross-sectional survey of patients presenting to a South African urban emergency 

centre. Article in Emergency Medicine Journal. 2009. 

41. Pascasie K, Mtshali NG. A descriptive analysis of emergency department overcrowding in a 

selected hospital in Kigali, Rwanda. African Journal of Emergency Medicine. 2014;4[4]:178-83. 

42. Holmes JL, Brake S, Docherty M, Lilford R, Watson S. Emergency ambulance services for heart 

attack and stroke during UK's COVID-19 lockdown. The Lancet.0[0]. 

43. Baldi E, Sechi GM, Mare C, Canevari F, Brancaglione A, Primi R, et al. Out-of-Hospital Cardiac 

Arrest during the Covid-19 Outbreak in Italy. New England Journal of Medicine. 2020. 

 

 

 

 

 

 

 

 



45 
 

 

 

Appendix 1: HECTIS DATABASE screenshots 

HECTIS software operates through a password approved by an administrator. 

 

 

They organise collated reports under a single tab  
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Summarized reports on variables can be accessed. 
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Appendix 2: Data Collection Variables 

• Time and Date of Presentation 

• Age  

• Gender 

• Acuity (Triage Score) 

• Time to triage 

• ICD 10 Diagnoses 

• Disposition (Admit, Discharge, Refer, Died, etc) 

• Time post Disposition 

• Referral Facility (Name of referring hospital where applicable) 
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