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ABSTRACT

Objectives: Trauma caseload data will provide empirical guidelines for the selection of sentinel sites for a

sustainable non-fatal injury surveillance system in South Africa, which will be an important mechanism for
the targeting and evaluation of public health intervention programs.

Methods: Headcount  questionnaires comp leted by Medical S uperintendents at 356 sta te hospitals were

analysed to determine the extent and distribution of the South African trauma caseload. The total caseload

was estimated by extrapolating data for non-responding  facilities by the mea n facility headcount  in each

province. Injury rates were calculated using population estimates supp lied by the Cent ral Stat istical Services

of South Africa.

Results: Approximately 1 million annual trauma cases were reported by the hospitals that responded to our

questionnaire (68%) and almost 90 % of these facilities treated trauma cases. Extrapolating data for non-

responding facilities, an estimated 1.5 million trauma cases present at secondary and tertiary level state

facilities annually. Injury rates for traffic, violence or other injuries showed considerable inter-provincial

variation. Violence accounted for more than half of the annual trauma caseload.  Most of the data (82%)

were available from hospital trauma records, while 18% of hospitals collected statistics specifically for the

purp oses  of this  study.

Conclusions: Based on the caseload  study, 41  sentinel facilities hav e been selected to p rovide a

representative sample of non-fatal injury in South Africa. The injury surveillance system will provide

accurate, reliable and timely data for the evaluation of a range of public health interventions and preventive

programs.
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INTRODUCTION

Injuries due to violence a nd accident s have b een acknowledged as  one of the leading causes of  morta lity in

developing countries.1-3 The Global Burden of Disease study4 projects that of all regions in the world, sub-

Saharan Africa will show the largest increase in injury-related burden of disease (due to wars, interpersonal

violence and transport-related incidents) from 1990 to 20 20, unless effective prevention measures are
established.

 In South Africa, homicide, suicide and transportation accidents contribute substantially to the burden of

disease, especially among the poor an d disadvantaged. 5 While road traffic and self-inflicted injuries are the
leading causes of injury-related deaths world-wide, violence is a major factor in South African trauma.6, 7

Although  good qua lity mortality dat a are regarded  as fundamental to the making of health resource

allocation decisions,8, 9 the higher  incidence of non-fat al injuries  implies t hat su rveillance of  morb idity data  is

more suitable for the design and evaluation of injury prevention interventions.10, 2 Alcohol and speed are

believed to be the cause of the majority of motor vehicle accidents,11 while the increasing ownership of

firearms directly parallels the homicide rates from these weapons.12 Without accurate, reliab le and timely

information on injury events and risk-factors, the design and evaluation of interventions and prevention

programs is seriously compromised.

Backgro und & R ationale

The Violence and In jury Surveillance Consort ium, comp rising the South African Medica l Research Cou ncil

(MR C), the Univers ity of Sou th Afr ica and the Coun cil for Scient ific and Industria l Research, is cur rently

developing a fa tal and non-fatal injury su rveillance system to provide na tional estima tes for the incidence

and types of injury, risk factors and demographic profiles of injured South Africans.13 The p roject is

informed by the public health approach to violence and injury prevention, and consists of three components.

First, the N ational No n-Natu ral Mort ality Surveillance Sys tem, which aims  to monitor  all of the estima ted

60,000  fatal injuries occurring each year.14 Second, a sub stance ab use and injury monitoring sys tem which

tracks patterns of alcohol and drug use among a small sample of newly injured victims at selected sites.15

Third, a no n-fatal injury s urveillance system  that will monito r a sentinel sa mple of newly injured vict ims. 

Central to the development of the non-fatal injury surveillance system is knowing the medical and surgical

help-seeking pa tterns  of newly injured victims  so as  to ensur e that s urveillance a ctivities a re optim ally

focused.16, 1 Previous epidemiological studies of injuries at all severity levels in urban areas 17 and rural

settings18 indicated that more than half of all injuries present at treatment sites other than state hospitals,

including clinics, traditional healers, and private hospitals and practitioners. However, approximately 70% of

moderate to severe injuries among the poorer sectors of the population, which are at the highest risk,

presented  at stat e health facilities. B ased on these studies, F igure 1 shows the estim ated distr ibution of new

injury cases across the full treatment spectrum.
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In this paper, we describe the results of a rapid assessment conducted to ascertain trauma caseloads at

secondary and tertiary level state facilities in each province of South Africa. The aim of the assessment was

to provide empirical guidelines for the selection of sentinel surveillance sites representative of all non-fatal

injuries presenting at st ate health fa cilities. 

METHODS

Identifying Health Facilities

The different levels of health care in South Africa reflect the type of care offered by a facility. Primary

facilities include mob ile clinics and visiting p oints, more t han 3,0 00 clinics p roviding ba sic health serv ices

for eight hours per day as well as Community Health Centres (CHC) with up to 30 beds, which provide 24-

hour accident and emergency services and where patients can be observed for a maximum of 48 hours.

Secondary level facilities are defined as large state hospitals, which act as regional referral facilities. Tertiary

level facilities differ from secondary level facilities only in that they perform a research function, and are

usually attached to university medical departments.  We compiled a database which included telephone and

fax num bers of a ll state second ary and tertia ry level health facilities. Inform ation ab out the health  facilities

was gathered from several data sources including the Health System database of the MRC’s Geographical

Information Systems (GIS) unit, the Human Sciences Research Council’s Regional Health Management

Information System database19 and the 1998 Hos pital and Nursing Yearbook.20

Questionnaire 

To ascertain the trauma caseload and major external causes per facility, a brief questionnaire aimed at
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medical superintendents was developed. The questionnaire asked the following four questions: “Do you have

a casualty departmen t or tra uma un it at your  facility which t reats p atients  with injuries ?”, “App roximately

how many fresh trauma/injury cases are seen in your casualty department/trauma unit annually?”; “Do you

keep routine statistics on trauma/injury cases treated at your facility?”; and  “What proportion are due to

traffic, violence and other accidents?”

Postal Survey

A total of 356 secondary and tertiary level health facilities were identified. Questionnaires were posted to

them on the 25 th May 1999 with an attached letter outlining the objectives of the study. Medical

Superint endents were as ked to return  completed q uestionnaires  by fax or  post a t their earliest con venience.
Further correspondence included a reminder letter posted on 5 July 1999 and a follow-up phone call on 30

July 1999. Unreliable post and telecommunication services were cited as the reason for non-response from

many rural facilities, and, where possible, information was obtained from personal communication with

Medical Superintendents by telephone. From our telephone follow-up, we were able to establish which of the

non-responding facilities did not treat trauma.

Data  Analy sis

Data from the returned questionnaires were captured in Quattro Pro21 and clea ned and ana lysed wit h EPI-

INFO version 6.0422 epidemiological database software. No questionnaires returned after the cut-off date of

31 Au gust 1999  were included in the ana lysis. Caseload data fo r non-resp onding facilities were ex trapola ted

by weighting the responding facilities within each p rovince for the sampling rea lisation.  A weigh ted

analysis was used with a  finite popu lation-correcting  factor to es timate the total pop ulation within p rovinces

and nation ally together with 9 5% conf idence intervals. T he distribu tion of injuries du e to traffic, violence

and other causes was assumed to be the same as the cumulative provincial proportions from responding

facilities. Injury rates were calculated from these estimates using the population figures from the 1996

National Census conducted by the Statistics South Africa (SSA), and a 95% confidence interval was

calculated for th e total injury rat e in each province.

RESULTS

Questionnaires were completed for 242 of all 356 facilities (including 28 hospitals that did not treat trauma),

representing an overall response rate of 68%. From returned questionnaires and telephone calls to non-

responding facilities, we established that 318 of the facilities treated trauma (89%). The proportion of

facilities that  treated tra uma was  high in the following p rovinces: Eas tern Cap e (92%  of the facilities), F ree

State (90%), Mpumalanga (96%), Northern Cape (95%), Northern Province (96%), and the North-West

Province (100%). A lower percentage of hospitals treated trauma in Gauteng (only 80%), KwaZulu-Natal

(80%) and the West ern Cape (72%), due to a larger number of specialist tuberculosis, psychiatric and

maternity hos pitals in t hese provinces. 

Of the 3 18 facilities  that trea ted trauma, 67%  responded  to the ques tionnaire. The provincial res ponse ra tes

were as follows: 56% of the trauma treating facilities from the Eastern Cape, 79% from the Free State, 67%
Gauteng, 70% KwaZulu-Natal, 79% Mpumalanga, 89% Northern Cape, 49% Northern Province, 45%

North-West Province and 100%  from the Western Cape. Headcount data were available from 209 (98% ) of

the trauma treating f acilities that res ponded to  the quest ionnaire, while 16 8 (79 %) of thes e facilities specified

the proportion of injuries that were due to violence, traffic and other injuries. Most of the data (82% ) were

available from hospital trauma records, while 18% of the hospitals collected statistics specifically for the

purposes of this study. Injury categories (traffic, violence or other accident) were available for 83% of the

responding facilities.

Table 1 shows the number of facilities supplying caseload information in each province, the number of

reported cases, the number of facilities not reporting caseloads, and the estimated national trauma caseload at
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all secondary and tertiary level state facilities. The annual total caseload for facilities that responded was

over one million, and  the estimat ed national annual tota l for all stat e facilities was jus t over 1.5  million. 



6

Table  1. Annual trau ma caseloads by province

No. of facilities supplying caseloads

(1)

No. of reported cases

(2)

Mean n o. of cases per facility (Std

Error)

(3)

No. of facilities not

supplying caseloads

(4)

Total no of trau ma cases

(2)+ (4) x 3

Eastern Cape 33 150,705 4,567 (1,321) 26 268,255 (110,222-426,288)

Free State 21 79,626 3,619 (1,181) 7 105,903 (34,052-177,754)

Gauteng 18 198,406 11,023 (2,386) 9 297,609 (161,662-433,556)

KwaZulu-Natal 38 200,144 5,267 (1,106) 18 294,212 (169,080-419,343)

Mpuma langa 18 41,759 2,320 (0,376) 6 55,539 (36,573-74,506)

Northern Cape 15 50,414 3,361 (0,996) 3 60,497 (22,051-98,943)

Northern Province 22 52,112 2,369 (1,058) 22 104,244 (7,402-201,086)

North  West

Province

14 36,954 2,640 (1,091) 17 81,668 (8,754-154,582)

Western Cape 30 236,032 7,868 (1,065) 1 243,113 (175,821-310,405)

All provinces 1,046,152 4,742 (0,284) 1,511,040 (1,335,011-

1,687,068)

The mean number of cases per facility varied considerably. It was highest in Gauteng, where responding hospitals reported an average of 11,023 cases per year, or

30 per day. The Western Cape also had a high number of cases per facility (7,868 cases per year or 22 per day) while the lowest mean caseloads were around 2,500

per annum (seven per day) in Mpumulanga, the Northern Province and the North West Province. Of the facilities that provided trauma caseloads, 168 (80%) also

described the distribut ion of cases a mong violence, tra ffic and other ex ternal causes . More tha n half of the injur ies were attrib uted to violence, although this s howed

considerab le inter-provincia l variation, accou nting for 6 4% of t rauma cas es in the Nort hern Cap e and only 33 % in the Northern Province.

We c
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alculated  provincial rates  per 1,0 00 p opula tion for  injuries du e to all causes, and for tho se due to  violence, tra ffic and o ther causes (T able 2 ). The in jury rate for all

causes and all provinces  was 40  per 1,000. T he Northern  Cape ha d the highest o verall injury rate (7 4), followed b y the Western Cape (58.8 4), and th ese provinces

also had higher rates of violence-related injuries.  The lowest rates for all injuries were recorded in the Northern Province (17) and the North West P rovince (19),

although the Northern  Province had a  higher rate of t raffic-related inju ries than ot her provinces . 

Table 2 . Distrib ution of annual trau ma rates p er 1,00 0 pop ulation, South A frica, 199 9. 

Population
Estimated Violence

Injury Rate

Estimated  Traffic

Injury Rate

Estimated Other

Injury Rate

Total Injury Rate 

Eastern Cape 5,865,000 27 9 9 45.7 (18.8-72.7)

Free State 2,470,000 27 7 9 42.9 (13.8-71.9)

Gauteng 7,171,000 17 9 16 41.5 (22.5-60.4)

KwaZulu-Natal 7,672,000 16 10 12 38.3 (22.0-54.6)

Mpumalanga 2,646,000 10 5 5 21.0 (13.8-28.1)

Northern Cape 746,000 52 8 21 81.1 (29.6-132.7)

Northern Province 4,128,000 8 13 4 25.3 (1.8-48.7)

North West

Province
3,043,000 18 4

4 26.8 (2.9-50.8)

Western Cape 4,118,000 31 9 19 59.0 (42.7-75.4)

All provinces 37,859,000 20 8 11 40.0 (35.2-44.6)

Our est imated trauma caseloa d does not r epresent a ll non-fatal injur ies that occur  in South Africa. As an  adjunct to th e hospita l-based caseload stu dy, we conducted

a retrospective review of trauma cases presenting at seven Community Health Centre (CHC) facilities in the Cape Town Metropolitan area. The estimated 56,500

injury cases treat ed annua lly at the C HCs  represent ano ther 75 % of cases over and ab ove thos e recorded in  the caselo ad databas e for secondary an d tertia ry hosp itals

in the Cap e Town M etropolitan area. The most recent f igures available from the Departm ent of Health  indicate that t here are 141 CHCs nat ionally. If these facilities
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saw an average annual caseload as large as those sampled in Cape Town - not an unreasonable assump tion considering that these are the closest health facilities for

millions of rural South Africans - the national annual trauma caseload at all state facility levels would be closer to 2.5 million, or a rate of 66 per 1,000 pop ulation.
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DISCUSSION

The study has pro vided empirical gu idelines for the selection  of sentinel sur veillance sites

representative of all non-fatal injuries presenting at state health facilities for inclusion in the South

African Non-fatal Injury Surveillance System. The sample population will comprise first time

attendees at selected secondary and tertiary level state facilities and will exclude referrals. The data

set will be complem ented by injury data  from sentinel CHCs  and, where poss ible, pr ivate hospita ls

and general practices. A data collection form has been developed with the guidance of local and

internationa l experts  incorporat ing elements of t he Internationa l Classifica tion of Ex ternal Causes

of Injury (although these have been modified somewhat for the South African situation) in order to

obtain internationally comparable data. The data collection form has been developed to include

doctor’s notes, forensic drawings, and case management information in order to avoid the

transcription of duplicate information by the clinician. The completed form therefore provides a

comprehens ive summary of the pat ient's injuries, management and outcome. T wo sites were chos en

for the piloting of the National Non-fatal Injury Surveillance System data capture form, viz. King

Edward VIII hospital (KEH) in Durban and GF Jooste hospital in Cape Town. Implementation at

41 sen tinel hospit als is exp ected to commence b y the beginning of  2001.  

In developed countries, non-fatal injury surveillance systems can be divided into two main categories. The

first type collects detailed information on a specific subset of injuries such as traumatic spinal cord injuries23

or firearm-related injuries.24-26 Other s ystems collect fewer  data items an d follow an ‘all-inju ries’ ap proach . 

The current South African system will follow the latter approach and assimilate the evolving data collection

practices in both developed and developing countries. The Australian National Injury Surveillance and

Prevention Project (NISPP)27 focussed on child injury surveillance in about 45 hospital emergency

departm ents in 12  regions b efore it matured  into the Injury Surve illance Information  System (ISIS ), an ‘all-

ages, all-injuries’ surveillance system. ISIS is supplied by routine hospital case data systems in all states and

territories and aims to increase the potential for primary and secondary prevention of injury. ISIS was based

on various international systems including the British Home Accident Surveillance System28 and the National

Electronic Injury Surveillance system of the US Product Safety Commission.29 The Canadian Hospitals Injury

Repor ting and Pre vention Pr ogram (C HIRPP ) initiated in 19 90 followed  the NISP P/ISIS m odel, initially

collecting data from 10 paediatric hospitals before the inclusion of six general hospitals between 1991 and

1994 provided some information on adult injuries.30 In South Africa, the implementation of the Child Injury

Database at the Red Cross Children’s Hospital, South Africa’s only paediatric hospital, in 1989 has

highlighted some of the key variables for a successful system including the importance of a well-structured

and easy-to-c omplete q uestionnaire , data collection, da ta manage ment and p rocedur al issues.  

In our study of secondary and tertiary level health facilities in South Africa, we estimated that the annual

trauma caseload was approximately 1.5 million. While violence was the leading cause of injury in eight of the

nine provinces and accounted for more than half of the annual caseload nationally, the proportion of injuries

due to violence, traffic and other external causes showed considerable inter-provincial variation, which was

even more pronounced when the distribution of injuries in each province were converted to population-based

rates. The inter-provincial disparities have been considered in selecting 41 facilities for the Non-fatal Injury

Surveillance System for implementation in October 2000 , which, grouped by province should follow

provinc ial injury profiles. 
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Comparative international studies have also shown differences in injury profiles.31 We searched the

internet, the MEDLINE electronic database and unpublished data, grey literature and minutes from

round tab le discussions  archived at th e Medical Res earch Council's Nationa l Trauma Research

Programme for articles on non-fatal injury surveillance. Our review revealed a paucity of

internationally comparable non-fatal injury data and highlighted difficulties in comparing data,

which we can best  illustrate with  an examp le. In Thailand in 1 983  nearly two million injured

people were treated in hospitals, representing a rate of 40.4 per 1,00 0 population.32 In the same

year, New Zealand had 58,457 hospital admissions due to injury in 1983 representing a rate of

approximately 17.8 per 1 ,000 pop ulation. The rates are not comparable, as the Thailand rate is for

hospital presentations, while the New Zealand figure represented hospital admissions. If hospital

admissions  compr ised 20 % of a ll injuries req uiring med ical atten tion, the  New Zea land tot al would

be approximately 300,000 cases,33 a rate of 89 per 1,000  population. Using the same extrapolation

for the United States, the 2.8 million annual hospital admissions2, would represent a rate of 56

injuries per 1 ,000  popula tion. 

The South African rate of 40 per 1,000 population for injuries presenting at secondary and tertiary facilities

and 66 per 1,000 when the further one million cases seen at CHCs are included seems comparable. However,

the finding is questionable in the light of South Africa’s extremely high fatal injury rates for violence and

transport, which are believed to be among the world’s highest6 and certainly much higher than in New

Zealand. The phenomenon could be ascribed to different thresholds of presentation in poorer countries, as a

result of reduce d access to  care and d ifferent health seeking  behaviou r among the  injured. O n a macro  level,

poverty limits the number of facilities, beds and the level of care available to the injured, while supporting an

environm ent where  injuries are  likely to occur. Health c are consu mers afflicted by a var iety of ailments

compete for a limited number of beds and only the more severely injured patients seek medical attention.

Furtherm ore, in societie s where  injury is endemic, the p erceived in jury severity is lower a nd patients  with

minor injuries are less likely to seek medical attention34. Definite policies concerning injury surveillance and

control are non-existent in most developing countries, particularly in Africa and injury prevention studies are

scarce.35 However, a violence and injury surveillance system has recently been established in Uganda and

includes hospital based trauma registries, community surveys and a specific violence surveillance program.10

National departments, service planners, NGOs and the media (print and radio) are increasingly calling for a

comprehensive approach to address the ep idemic of injury and violence in South Africa. The Departments of

Health, Safety and Security and Arts, Culture, Science and Technology, have shown considerable interest and

support for the injury surveillance system, which will provide an accurate, reliable and timely mechanism for

the evaluation o f a range of pub lic health interve ntions and p reventive p rogram s. 

In South Africa , the recently estab lished Pre sidential Initiative on C rime Pr evention dra ws on the p ublic

health approach in designing strategies for the primary prevention and control of violence-related injuries.

This is an inter-science council initiative in which information from the injury surveillance system described

here is expected to provide formative and outcome evaluation data for multi-sectoral interventions targeting

rape, gun violence, and violence prevention through infra-structural development in a number of pilot sites.

The surveillance data have also been earmarked for studies evaluating the completeness and accuracy of

police statistics, as well as scientific investigations into the economic and social costs of injuries and the

potential savings of appropriate prevention programs.
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