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Abstract
Objective: To describe the epidemiology and forensic management of suspected rape homicide in South Africa, with the aim of promoting the

recognition of this form of violence against women amongst forensic pathologists during post-mortem examination.

Methods: A retrospective national study in a proportionate random sample of 25 medico-legal laboratories was carried out to identify all

homicides in 1999 of women over the age of 13 years. Data was collected from the mortuary file, autopsy report, police record and during

interviews with police.

Findings: A rape homicide was suspected in 16.3% (95% confidence intervals (CI): 10.6–22.3) of the female homicides which gave a rape

homicide rate of 3.65/100,000 women over 13 years. Rape homicides were more likely to than other female homicides to be crimes where the

perpetrator and victim were strangers, where the crime happened in public spaces and the victim older than the perpetrator. In addition to genital

injuries, injuries associated with this crime included those of head and face, legs, neck and injuries caused by bites. Victims had larger numbers of

injuries, and more often a mechanism of death due to strangulation asphyxiation, or blunt trauma, rather than gunshot.

Conclusion: Rape homicide is an extreme form of violence against women and the prevalence in South Africa is higher than that of all female

homicides in the United States. The particular pattern of injury found in these cases should be used to develop protocols for autopsies on murdered

women to ensure that crucial evidence is not lost and the victims’ and their families claim to justice is not compromised.

# 2008 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Rape homicide combines the two most extreme forms of

violence against women, rape and murder, yet it has been given

little attention from health researchers. Rape homicide statistics

are available from the United States Federal Bureau of

Investigations [1] and from a study of female homicide in

Jamaica [2]. Almost all the published research on rape

homicide has focused on the psycho-pathology of the offender

[3–10], with most attention given to serial rape homicide [5,7–
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10]. Only three articles published have described the

demographic characteristics of rape homicide victims and

injury patterns and these were small series of between 5 and 59

cases from single mortuaries [11–13].

While numerous advances have been made in the manage-

ment of clinical sexual assault cases, including the publication

of protocols and guidelines [14–18], for both children and

adults, no empirically based guidelines and protocols have been

developed for forensic medical examiners to prevent the loss of

evidence in rape homicide cases. This paper which draws from

a national study of female homicides in South Africa, describes

the epidemiology of rape homicide in South Africa and

explores the associated socio-demographic factors, indicators

and patterns of injury.

mailto:nabraham@mrc.ac.za
http://dx.doi.org/10.1016/j.forsciint.2008.03.006
https://www.researchgate.net/publication/7810287_The_Role_of_Psychopathy_and_Sexuality_in_a_Female_Serial_Killer?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/6904966_The_Motivation_Behind_Serial_Sexual_Homicide_Is_It_Sex_Power_and_Control_or_Anger?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/9029524_Characteristics_of_Sexual_Homicides_Committed_by_Psychopathic_and_Nonpsychopathic_Offenders?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/8375911_Rape_homicide_involving_children?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/11232831_Profiles_in_the_Offending_Process_of_Nonserial_Sexual_Murderers?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/10570556_A_Study_of_the_Psychosexual_Characteristics_of_Sex_Killers_Can_we_Identify_them_Before_it_is_Too_Late?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/7313680_Violence_in_Jamaica_An_analysis_of_homicides_1998-2002?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/14218737_Antisocial_Personality_Disorder_Sexual_Sadism_Malignant_Narcissism_and_Serial_Murder?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/16576096_Forensic_science_aspects_of_fatal_sexual_assaults_on_women?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/12932229_Sexual_homicide_-_A_data_collection_from_psychiatric_records?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==
https://www.researchgate.net/publication/8535888_Frequency_of_Serial_Sexual_Homicide_Victimization_in_Virginia_for_a_Ten-Year_Period?el=1_x_8&enrichId=rgreq-8ab687bfe2acaba710f0b1caa1ad215b-XXX&enrichSource=Y292ZXJQYWdlOzU0MzU5ODI7QVM6OTg4MzEzMDM3MDg2NzJAMTQwMDU3NDYyNzUyMQ==


Table 1

Frequency and crude odds ratios of victim demographics and homicide characteristics for suspected rape homicides and non-rape homicides: South Africa 1999

(weighted estimates)

Proportions OR (95% CI)

Suspected rape homicides

(n = 561) % (95% CI)

Non-rape homicides

(n = 2876) % (95% CI)

Provincea

Western Cape 25.7 (16.9–37.2) 74.3 (62.8–83.1) 1.00

Gauteng 12.4 (5.8–24.5) 87.6 (75.5–94.2) 0.40 (0.15–1.08)

Kwa-Zulu Natal 5.1 (1.6–15.2) 94.3 (84.8–98.4) 0.15 (0.04–0.56)

Free State 20.4 (13.9–28.9) 79.6 (71.1–86.1) 0.73 (0.37–1.44)

Eastern Cape 18.6 (8.2–36.6) 81.4 (63.4–91.8) 0.65 (0.42–1.66)

Victim age (years)

�29 14.7 (8.8–23.5) 85.3 (76.5–91.1) 1.00

30–39 15.6 (10.1–23.3) 84.4 (76.7–89.9) 1.10 (0.63–1.90)

40–49 19.1 (10.1–33.1) 80.9 (66.9–89.9) 1.73 (0.77–3.87)

50+ 20.2 (10.1–36.3) 79.8 (63.7–89.9) 1.11 (0.37–3.27)

Victim raceb,c

African 13.1 (8.8–19.1) 86.9 (80.9–91.0) 1.00

Coloured 24.3 (14.5–37.8) 75.7 (62.2–85.6) 1.40 (0.46–4.27)

White 31.5 (16.9–51.1) 68.5 (48.9–83.1) 3.29 (1.62–6.67)

Indian 9.5 (2.4–31.4) 90.5 (68.5–97.6) 1.39 (0.33–5.74)

Victim employment statusc

Unemployed/housewife 16.2 (10.7–23.6) 83.8 (76.4–89.2) 1.00

Domestic worker 19.8 (11.8–31.5) 80.2 (68.5–88.2) 1.21 (0.49–2.97)

Student 25.2 (8.2–56.0) 74.8 (43.9–91.8) 1.78 (0.42–7.61)

Farm worker 41.1 (17.8–69.1) 58.9 (30.9–82.2) 2.88 (0.73–11.28)

Street person 47.1 (26.3–68.9) 52.9 (31.1–73.7) 3.47 (1.58–7.61)

Pensioner 22.6 (7.8–50.0) 77.4 (49.9–92.2) 1.62 (0.52–5.07)

Other 12.8 (5.4–27.4) 87.2 (72.6–94.6) 0.97 (0.40–2.36)

Crime scene

Home (victim/other)d 10.3 (6.1–16.8) 89.7 (83.2–93.9) 1.00

Urban public/recreational spaces 24.5 (15.8–35.8) 75.5 (64.2–84.2) 2.82 (1.62–4.89)

Rural public spaces 30.9 (18.2–47.4) 69.1 (52.6–81.8) 3.89 (1.70–8.91)

Work 19.5 (6.5–46.0) 80.5 (54.9–93.5) 2.11 (0.53–8.32)

Number of victims

One victim 12.7 (9.2–17.3) 87.3 (82.7–90.8) 1.00

More than one victim 3.4 (1.4–8.3) 96.5 (91.7–98.6) 0.24 (0.09–0.63)

a Other provinces—Mpumalanga, Northwest province, Northern Cape and Limpopo.
b Previous racial categories used by the apartheid government.
c Controlled for provinces.
d Home (other) refer to the crime scene in a house that was not the home of the victim and does not refer to the home of the offender because police could not provide

definitive information about whether the home belonged to the offender.
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2. Methods

Data for this analysis were drawn from a large national retrospective study of

female murders occurring between 1 January to 31 December 1999 in South

Africa and estimates for suspected rape homicides were calculated. Details of the

study design and the instruments used to identify female murders have been

described in more detail elsewhere [19]. The sampling frame consisted of 225
Table 2

Frequencies and crude odds ratios of perpetrators characteristics and outcome of ca

(weighted estimates)

Proportions

Suspected rape homicide

(n = 561) % (95% CI)

Age (years)

�29 16.2 (10.4–24.4)

30–39 15.2 (9.1–24.2)
medico-legal laboratories which were operating at the time. These were stratified

by size based on the number of autopsies performed per annum (small <500

autopsies, medium 500–1499 autopsies, large >1499 autopsies). A stratified

random sample of 25 medico-legal laboratories was drawn using proportional

allocation. Within each of the sampled laboratories all women over the age of 13

years (14 years is the age at which dating commences) who had been killed by

another person in circumstances that were not accidental were identified.
ses for suspected rape homicides and non-rape homicides: South Africa 1999

OR (95% CI)

Non-rape homicide

(n = 2876) % (95% CI)

83.7 (75.6–89.6) 1.00

84.8 (75.8–90.9) 0.92 (0.46–1.84)
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Table 2 (Continued )

Proportions OR (95% CI)

Suspected rape homicide

(n = 561) % (95% CI)

Non-rape homicide

(n = 2876) % (95% CI)

40–49 10.0 (3.8–23.9) 90.0 (76.1–96.2) 0.57 (0.20–1.56)

50+ 10.1 (3.4–25.8) 89.9 (74.2–96.5) 0.57 (0.18–1.80)

Mean age difference 7.4 (2.1–12.1) 0.80 (�1.8 to 3.1) 0.97 (0.95–0.99)

Race

African 11.8 (7.7–17.6) 88.2 (82.4–92.3) 1.00

Coloured 18.2 (7.8–37.0) 81.8 (62.9–92.2) 1.66 (0.57–4.82)

White 16.6 (5.9–38.5) 83.4 (61.4–94.1) 1.48 (0.47–4.62)

Indian 6.7 (1.4–26.7) 93.3 (73.3–98.6) 0.53 (0.10–2.81)

Employment status

Unemployed 17.6 (10.5–28.0) 82.4 (71.9–89.5) 1.00

Blue collar 7.2 (2.0–21.9) 92.8 (78.0–97.9) 0.36 (0.08–1.58)

Security worker 12.3 (2.5–43.4) 87.7 (56.6–97.5) 0.65 (0.11–3.92)

Farm worker 24.3 (9.9–28.5) 75.7 (51.2–90.1) 1.50 (0.54–4.11)

Other occupations 10.1 (3.3–26.8) 89.9 (73.2–96.7) 0.52 (0.11–2.33)

Relationship with victim

Intimate partner 12.4 (8.0–18.4) 87.6 (81.6–93.5) 1.00

Stranger 28.4 (15.8–45.7) 71.6 (54.3–84.2) 2.8 (1.33–5.94)

Friend/acquaintance 13.3 (6.5–25.2) 86.7 (74.8–93.5) 1.08 (0.50–2.31)

Othera 21.1 (11.9–34.7) 78.9 (65.3–88.1) 1.90 (0.97–3.71)

Perpetrator had an alcohol problem

Yes 16.1 (8.2–28.9) 83.9 (71.1–91.8) 1.00

No 16.4 (10.4–24.7) 83.6 (75.3–89.6) 0.97 (0.38–2.48)

Perpetrator had a drug problem

No 16.0 (10.5–23.5) 84.0 (76.5–89.5) 1.00

Yes 30.9 (11.8–60.1) 69.1 (39.9–88.2) 2.35 (0.59–9.4)

More than one perpetrator involved

No 15.7 (10.7–22.4) 84.3 (77.6–89.2) 1.00

Yes 24.2 (10.9–45.5) 75.8 (54.5–89.1) 1.70 (0.78–3.73)

Other crime involved

No/unknown 15.6 (10.6–22.2) 84.5 (77.9–89.4) 1.00

Yes 23.8 (11.5–42.8) 76.2 (57.2–88.5) 1.69 (0.83–3.42)

Theft involved in the incident

No theft involved 15.4 (10.6–21.9) 84.6 (78.1–89.4) 1.00

Theft involved 27.8 (13.9–47.9) 72 2 (52.1–86.1) 2.11 (1.03–4.33)

Gun ownership

Did not possess a gun 22.7 (16.3–30.6) 77.3 (69.5–83.7) 1.00

Possessed a gun 3.6 (1.5–8.0) 96.4 (91.9–98.5) 0.12 (0.05–0.31)

Perpetrator prosecutedb

No 21.5 (11.9–35.6) 78.5 (64.4–88.1) 1.00

Yes 12.4 (8.6–17.6) 87.6 (82.4–91.4) 0.51 (0.26–1.03)

Outcome of those prosecuted

Convicted 15.4 (8.5–26.1) 84.7 (73.9–91.5) 1.00

Acquitted 4.2 (1.6–10.6) 95.8 (89.5–98.4) 0.23 (0.06–0.83)

Case withdrawn 8.3 (3.7–17.6) 91.6 (82.4–96.3) 0.50 (0.16–1.53)

Court where case heard

Regional 14.6 (9.8–21.2) 85.4 (78.8–90.2) 1.00

High court 31.3 (15.8–52.6) 68.7 (47.4–84.2) 2.66 (1.05–6.73)

Not heard 18.5 (10.9–29.6) 81.8 (70.9–89.3) 1.33 (0.90–1.95)

Jail sentence for those convicted

<=10 years 8.8 (2.8–24.3) 91.2 (75.6–97.2) 1.00

>10 years 24.3 (14.9–36.9) 75.7 (63.0–85.1) 3.3 (1.07–10.19)

a Includes relatives and clients of sex workers and unknown relationships.
b Refers to the perpetrators that were processed through the prosecuting system.
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Data were collected during 2002–2003 using a pre-tested data capture sheet.

Three data sources were used: the death registers of the medico-legal labora-

tories as the primary data source; a photocopy of the autopsy report from which

the forensic pathologist on the team abstracted pathology and injury data and

finally police data obtained through telephonic or face-to-face interview with

each case’s primary investigating officer or a police docket review if investigat-

ing officers were not available. The medical legal laboratory’s register provided

data on the underlying cause of death. All the homicide cases were identified

after review of the autopsy report (second data source) and the interview with

the police, or docket review (third data source).

We defined rape homicides as homicides occurring with a sexual component

(not limited to the penetration of the genitalia by a penis); and did not

differentiate between the intent to rape with death as an outcome and the intent

to murder with rape as a component. It is impossible to verify that rape has

occurred at autopsy and thus the paper describes ‘suspected’ rape homicides

based on information available in the post-mortem report. Following Martin

[12], a case was classified as a suspected rape homicide if any one or more of the

following were recorded: statement that rape was suspected; statement that

underwear removed or dislodged; a vaginal swab had been taken; a pubic hair

specimen collected and genital injuries were evident with no other explanations

for these injuries. These indicators both represented evidence of some form of

sexual component of the crime, and evidence that the post-mortem examiner or

police had a suspicion that there was such a component.

The information recorded from the medico-legal laboratory register

included case number, police station details, cause of death as initially recorded

and demographic characteristics of victim. Data collected from the police

included: further social and demographic characteristics of the victim and the

perpetrator and their relationship, information about the murder, its investiga-

tion and the outcome of the case. Injury and pathology data were abstracted

from the photocopied post-mortem reports. This included information on the

examiner, date and time of death and autopsy, specimen collection and

photography, number and description of injuries, and cause of death.

The victim perpetrator relationships were classified into intimate and non-

intimate partners [19]. Data on the scene of the crime were categorized into a

home, work and urban, and rural public places. Home included those of the

victim’s, the perpetrator’s or someone else’s home. Prosecuted cases were those

that had completed the legal process at time of data collection and included

those convicted, acquitted and those charged but where cases were withdrawn

(for various reasons). The number of internal and external injuries was counted

at the time that the data were recorded from the post-mortem report (by LJM) up

to a maximum of 30 injuries.

Data were analysed using Stata release 8.0 [20]. A total of 1052 homicides

cases were identified but rape homicide could only be identified in 1005 cases

and the analysis in this paper is based on the latter. The analysis took into

account the sample design, including the different sampling weights of labora-

tories and weighted estimates are presented. Analysis by provinces is only

presented for those which had medico-legal laboratories in all three strata, to

ensure stability of estimates. Comparisons were done using the unadjusted odds

ratios (and 95% confidence intervals) between cases where rape homicides were

suspected and those cases in which it was not. Lastly, we calculated the positive

predictive value, a measure often used to evaluate screening and to assist in

clinical decision making, for certain injury variables.

Ethics approval for the study was granted by the Ethics Committee of the

Medical Research Council. The Medical Research Council funded the study and

most of the researchers were its staff. None of the authors had any conflict of

interest related to the findings.

3. Results

Pathology reports revealed that a rape homicide was

suspected in 16.3% (95% confidence interval (CI): 10.6–

22.3) of the female homicides. This amounted to an estimate of

561 cases of suspected rape homicide in 1999 in South Africa—

a rape homicide rate of 3.65/100,000 women aged 14 years and

older (95% CI: 1.9–5.7). The rate per 1000 rapes reported to

police was 10.9/1000 (95% CI: 5.7–16.1). Table 1 presents the
frequency of suspected rape homicides and non-rape homicides

by victim and homicide characteristics as well as crude

associations (unadjusted) between suspected rape homicides

and these characteristics. There were marked inter-provincial

differences with the Western Cape and the Free State showing

the highest number of suspected rape homicides, with KwaZulu

Natal having significantly fewer. Rape homicide was sig-

nificantly more likely to be suspected among White victims

than Black victims, even after adjusting for provinces. Rape

homicide was also more likely among victims who were

itinerant and where crime scenes were either urban or rural

public areas, compared to homes. It was less likely to be

suspected if there had been more than one victim involved in the

crime.

Perpetrator characteristics and case outcomes are presented

in Table 2. There were no significant differences between the

two types of homicide in perpetrator age, race and employment

status. Perpetrators of rape homicide were on average 7 years

younger than victims, compared to perpetrators of other

homicide who were on average 1 year younger. They were

significantly more likely to be strangers, to be convicted, to

have their cases heard in the high court and to receive jail

sentences that were longer than 10 years.

The data on pathology investigations and injuries associated

with suspected rape homicides are shown in Table 3. There

were significant differences in the pathological investigation of

cases of rape homicide compared to other cases. Overall it was

more likely that almost all specimens would be collected

among the rape homicide cases, except those for toxicology.

Although, pathologist in general did not visit the crime scene

often, they were more likely to do so for the rape homicides

cases. Blunt force was the most common mechanism of death in

rape homicides, while being killed with a firearm was less

likely than in ordinary homicides. There was nearly a 11-fold

increased likelihood of death by strangulation and 16-fold

increased likelihood of death by asphyxiation among rape

homicide victims.

Injuries more common in suspected rape homicides included

those to the head and face, neck, pelvis and buttocks, lower limbs

and, of course, genital area. The most common genital injuries

recorded among such victims were vaginal (5.2%), urethral

(3.4%), posterior forchette (3.5%), hymenal (3.0%) and introital

(2.1%). Multiple external injuries were associated with this form

of homicide, with 23.4% of these victims having 30 or more

external injuries. Few of the homicide cases had evidence of

bites, but where they were found, they were strongly associated

with suspected rape homicides. Among the rape homicide cases

that had genital injuries, we found similar strong associations

with bites (OR: 20.3; CI: 4.6–89.1) and strangulation (OR: 3.2;

CI: 1.1–9.3). The positive predictive value for strangulation,

asphyxiation and bites were calculated for rape homicide and

were found to be 63%, 73% and 75%, respectively.

4. Discussion

This is the first national epidemiological study of suspected

female rape homicide in South Africa. The suspected rape
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Table 3

Frequencies and crude odds ratios of pathology investigation and injuries reported for all femicides victims, suspected rape homicides and non-rape homicides: South

Africa 1999 (weighted estimates)

Proportions OR (95% CI)

All homicides

(n = 3437) %

(95% CI)

Suspected rape

homicide (n = 561)

% (95% CI)

Non-rape

homicide (n = 2876)

% (95% CI)

Pathology services

Academic centre 20.3 (6.5–48.0) 28.4 (8.6–62.6) 18.7 (5.9–45.4) 1.00

Non-academic centre 79.7 (51.9–93.4) 71.6 (37.4–91.4) 81.3 (54.6–94.0) 1.72 (0.86–3.45)

Pathology investigation

Crime scene visited by a pathologist 0.7 (0.2–2.5) 2.5 (0.5–11.7) 0.4 (0.1–1.0) 6.05 (1.52–24.01)

Any specimens collected for evidence 55.7 (38.4–71.8) 88.3 (76.6–94.5) 49.4 (32.3–66.6) 7.20 (2.66–19.50)

Any specimen collected that

could be used for DNA analysis

15.3 (9.6–23.5) 87.3 (79.8–92.3) 12.7 (7.7–20.2) 192.4 (82.78–446.96)

Histology specimens collected 1.3 (0.4–3.6) 3.3 (1.0–9.9) 0.9 (0.3–2.4) 3.75 (1.79–7.84)

Toxicology specimens collected 1.1 (0.4–2.8) 1.7 (0.4–5.6) 1.0 (0.3–3.1) 1.67 (0.31–9.10)

Clothes were collected for investigations 1.9 (0.5–6.5) 8.1 (2.5–22.7) 0.8 (0.2.3.1) 10.9 (3.51–34.25)

Head hair collected 5.1 (2.2–11.3) 29.1 (12.6–53.8) 0.4 (0.1–1.5) 111.6 (20.32–613.28)

Nail scrapings collected 5.5 (2.8–10.5) 29.9 (15.7–49.7) 0.7 (0.3–1.9) 55.9 (21.45–146.02)

Victim blood alcohol collected 39.6 (24.3–57.3) 65.9 (48.1.–80.1) 34.5 (20.1–52.5) 3.6 (1.91–7.01)

Pathology photos taken 35.9 (10.2–73.3) 62.9 (29.5–87.4) 30.2 (7.6–69.3) 3.9 (1.63–9.45)

Mechanism of death

Firearm 33.3 (24.5–43.5) 7.3 (3.0–16.6) 38.4 (29.3–48.4) 0.12 (0.05–0.31)

Sharp 30.5 (24.1–37.9) 25.2 (17.0–35.5) 31.6 (24.2–39.9) 0.72 (0.41–1.27)

Blunt force 27.4 (19.5–31.1) 43.8 (28.2–59.8) 24.2 (17.0–33.3) 2.43 (1.33–4.43)

Strangled 6.6 (4.6–9.3) 25.5 (18.1–34.6) 2.9 (1.7–4.9) 11.38 (6.03–21.50)

Asphyxiated 2.4 (0.8–6.6) 11.1 (2.7–35.8) 0.7 (0.1–3.1) 16.02 (1.65–155.0)

Fire 2.2 (1.3–3.8) 1.2 (0.1–8.5) 2.4 (1.4–4.0) 0.49 (0.06–3.65)

Drowned 0.3 (0.1–2.2) 0.3 (0.1– 2.3) 0.3 (0.1–05) 1.02 (0.16–6.54)

Undetermined 2.5 (1.5–4.1) 3.9 (1.7–8.3) 2.2 (1.2–4.1) 1.76 (0.70–4.41)

Injuries

Single 58.2 (52.8–63.4) 49.0 (38.5–59.4) 59.9 (53.9–65.8) 1.00

Multiple 41.8 (36.6–47.2) 51.0 (40.6–61.5) 40.3 (34.4–46.4) 1.54 (0.96–2.46)

Number of external injuries

�5 injuries 62.2 (56.6–67.4) 41.5 (28.3–55.9) 66.2 (61.1–70.0) 1.00

>5 injuries 37.8 (32.6–43.4) 58.6 (44.1–71.7) 33.8 (28.9–38.9) 2.7 (1.53–5.00)

Number of internal injuries

�5 injuries 73.1 (67.1–78.4) 80.5 (71.3–87.3) 71.7 (64.6–77.8) 1.00

>5 injuries 26.9 (21.6–32.9) 19.5 (12.7–28.7) 28.4 (22.2–35.5) 0.61 (0.32–1.15)

Location of injuries

Head/face 64.9 (60.6–69.1) 76.7 (64.3–85.7) 62.6 (58.2–66.8) 1.96 (1.04–3.71)

Neck 32.5 (28.1–37.4) 52.8 (36.6–68.6) 28.6 (24.3–33.2) 2.80 (1.33–5.89)

Thorax 60.2 (55.3–64.0) 61.2 (47.1–73.6) 60.0 (55.4–64.5) 1.04 (0.60–1.82)

Abdomen and back 27.3 (21.2–33.2) 26.3 (17.5–37.6) 27.5 (22.1–33.7) 0.93 (0.55–1.60)

Pelvis and buttocks 12.8 (9.7–16.9) 18.5 (11.2–29.1) 11.8 (9.1–15.2) 1.70 (1.01–2.85)

Upper limbs 37.7 (32.6–43.1) 45.1 (32.8–58.1) 36.3 (30.8–42.2) 1.44 (0.79–2.61)

Lower limbs 23.8 (18.5–30.1) 35.5 (23.2–50.0) 21.6 (16.9–27.0) 2.00 (1.19–3.33)

Genital areaa 4.8 (2.9–7.8) 18.9 (9.8–33.4) 2.0 (1.0–3.8) 11.27 (3.72–34.15)

Anal area 1.4 (0.6–3.1) 2.2 (0.7–6.5) 1.2 (0.5–3.0) 1.75 (0.48–6.43)

Evidence of bites

No 99.8 (99.4–99.9) 90.0 (96.1–99.7) 99.9 (99.5–99.9) 1.00

Yes 0.2 (0.0–0.6) 1.0 (0.2–3.9) 0.1 (0.0–0.4) 15.5 (1.15–208.9)

Evidence of pregnancy

No 98.2 (96.7–99.0) 97.1 (91.8–99.0) 98.5 (96.9–99.3) 1.00

Yes 1.7 (0.9–3.2) 2.9 (0.9–8.2) 1.4 (0.7–3.1) 1.96 (0.52–7.35)

a Genital injuries formed part of the definition of rape homicide but excluded those cases in which the injuries could be accounted for by other reasons.
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homicide rate in South Africa in 1999 was 3.65/100,000

women, which is higher than the overall female homicide

rate in the United States (3.2/100,000) [21]. The proportion

of rape homicide amongst all female murders found in this
study (16.3%) was more than 10 times higher than that of the

US (1.5%) [1,21] and 3 times higher than Jamaica [2].

However, case definitions varied between these three studies.

The rate of homicides per 1000 rapes reported to police in
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our study was similar to the rate reported by Martin in Cape

Town [12].

As found previously [1,11,12], rape homicide was less likely

among victims killed by intimate partners. For example, the

FBI’s uniform crime reports of 1999 found only 6.7% of rape

homicides were amongst intimate femicides [1]. Rape

homicides were more likely to occur if the perpetrators were

strangers, were younger than the victims, if the victim was

itinerant and if the crime happened in public spaces. This

supports the idea that many rape homicides are opportunistic

crimes. Only 11.3% of the cases progressed to court, typically

the high court and generally the cases were given longer

custodial sentences. We are not able to explain the higher levels

of suspected rape homicide in the Western Cape compared to

the other provinces except that it might be link to the overall

higher rates of interpersonal violence [22] and rape in this

province [23].

Genital injuries were part of the definition for rape homicide

but were only recorded in 19.0% of cases, which was

substantially lower than the 55.9% reported in the Cape Town

study [12] and the 63.4% in a US study [11]. This was in part

related to the definition of rape homicide used as Deming et al.

[11] included only cases that had a positive acid phosphatase

(excluding legitimate sexual activity gained from history) and

those with (unspecified) autopsy findings that indicated sexual

violence. Martin identified cases through autopsy reports,

specimen collection and the report from the investigating

officers [12]. However, the author, who had a specific interest in

rape homicide, performed all the autopsies herself, which could

have lead to a more careful search for genital injury. Whilst our

study’s definition was broad and so had the potential for

misclassification, it may also more accurately reflected of the

proportion of cases in a general population of suspected rape

homicides in which injuries are found. Indeed, it is not

dissimilar to the proportion of cases in which genital injuries

are found in living rape survivors [12].

Bites were noted to be 15 times more likely in suspected

among rape homicide cases. Although, this form of injury does

not occur frequently: 1% in this study, 5% (3 of 59) in the Cape

Town series [12] and 7.3% (3 of 41) in a US series [11], they

appear to be strongly related to assaults of a sexual nature in

both children and adults. Strangulation, asphyxiation, blunt

force and multiple external injuries were positively associated

with rape homicide. Both Martin [12] and Deming et al. [11]

found a similar pattern of injuries, and the infrequent use of

guns had also been previously observed [2,11]. Obviously,

injury to the genitalia is indicative of force applied to the area,

but in addition this study found high predictive values for

strangulation, asphyxiation and bites. This suggests that these

are additional important markers of possible rape homicide

during post-mortem examinations and we would suggest that

where they are found particular care be taken to search for

evidence of rape.

Additional predictors that have been suggested include the

positioning of the body at the scene, condition of clothing

(removed, partially removed, dislodged) and evidence of

sexually related paraphernalia at scene [12]. Any one or more of
these markers should alert the examiner to the potential of a

sexual element to the homicide, and such cases should be

treated as a potential rape homicide with all relevant special

investigations and specimen collection performed [15]. In this

study, we were able to identify injury and cause of death but

were unable to get data on other aspects of the crime scene. This

is in keeping with current practice in South Africa where crime

scene information from police is usually not available to the

medical examiner during the autopsy, and are therefore not

recorded [24]. In addition the prescribed proforma autopsy

reporting format in South Africa (Gw7/17), does not allow for

the reporting of a suspicion of a rape homicide by the

examining doctor and hence post-mortem reports very rarely

explicitly state that a rape has occurred in addition to the

homicide [25].

The absence of protocols to assists the identification of rape

homicides is a huge gap given the size of the problem in South

Africa. This study has started to describe some of the indicators

that can suggest a sexual component to a murder and this should

be used to inform the development of protocols for forensic

practice.

5. Conclusion

This first national study on suspected rape homicides has

shown that South Africa has a particularly high prevalence of

this crime against women and it provides an opportunity to

promote the recognition of fatal sexual assault during post-

mortem examination. Such data is critical for the development

of protocols for the post-mortem examination of murdered

women, which will preclude the loss of potential crucial

evidence.
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