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A B S T R A C T

Objectives: To describe the frequency and severity of general body injury in women alleging recent sexual
assault and then identify demographic and assault characteristics associated with injury severity.
Design: Cross-sectional study.
Setting: Sexual Assault Resource Centre (SARC), Western Australia.
Participants: Total of 1163 women attending SARC from Jan-2009 to Mar-2015.
Methods: Women underwent a standardised medical examination and data collection by forensically
trained doctors. Multivariate ordinal logistic regression analyses were performed. An algorithm was used
to classify general body injuries as mild, moderate or severe.
Results: General body injury was observed in 71% of women; 52%, 17% and 2% were classified as having
respectively, mild, moderate and severe injuries. Moderate or severe injury was observed in 30.4% of
women assaulted by intimate partners, 16.4% of women assaulted by strangers and 14.9% of women
assaulted by friends/acquaintances. In regression analysis, an interaction between mental illness and
assailant type existed after adjusting for age, intellectual disability, time-to-examination, number of
assailants and location. Mental illness was an independent predictor for lower injury severity (adjusted
odds ratio = 0.5, 95% CI 0.3, 0.9) in women assaulted by strangers and higher injury severity in women
assaulted by a friend/acquaintance (adjusted odds ratio = 2.4, 95% CI 1.6, 3.6). While women assaulted by
intimate partners had more frequent moderate-to-severe injuries than other women their current
mental illness status was not associated with risk of injury severity.
Conclusion: This study highlights the increased injury severity in women assaulted by intimate partners.
The risk of moderate/severe injury for women with mental illness assaulted by their acquaintances was
unexpected and requires further investigation.
© 2017 The Authors. Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Prevalence data for sexual assault in Australia in 2012 [1]
estimated that 17% of all women aged 18 years and over and 4% of
all men aged 18 years and over, had experienced sexual assault
since the age of 15. There are no large cohort Australian studies
which have examined either general body injury prevalence or
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general body injury severity following allegations of recent sexual
assault.

Earlier studies conducted in Australia [2], United States [3],
Sweden [4], United Kingdom [5,6], Ireland [7], France [8], Serbia [9]
and New Zealand [10] describe the frequency of general body
injury and associated factors in females with a history of recent
sexual assault. The frequency of non-genital injury reported in the
literature ranges from 39% [8] to 82% [5]. The presence of general
body injuries has been associated with higher rates of laying
charges and prosecution of sexual assault [11–16]. In a large South
African study [17] both general body and genital injury were
strongly associated with conviction.

Only two studies address the severity of injuries sustained by
women reporting sexual assault [9,18]. How injury severity varies
according to the patient-assailant relationship or other potential
risk factors is unknown. Women who are sexually assaulted by
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their intimate partner are at greater risk of non-fatal strangulation
[19]. Whether women sexually assaulted by their intimate partner
are also at greater risk of more severe injuries than women
assaulted by other types of assailants, such as strangers or friends,
remains to be investigated. In recognition of this, the Sexual
Assault Resource Centre (SARC) designed a Medical Services
Clinical Information System (SARC-MSCIS) [20]. SARC is the sole
sexual assault referral centre for police and other emergency
providers in Perth, the capital of Western Australia.

The aim of the study was to describe the frequency and severity
of general body injury in a large cohort of female sexual assault
presentations and to identify both demographic and assault
characteristics associated with increased risk of injury severity.

2. Methods

2.1. Definitions

Any physical assault included a history of blunt force assault,
non-fatal strangulation, being bitten and reported weapon use.

Assailant types were categorized as stranger, intimate partner,
friend/acquaintance, accidental acquaintance (known <24 h),
unknown (no memory), and others (e.g. employer/colleague,
carers, relatives, taxi-driver). Intimate partner included current
and ex-partners (including husbands, de factos and boyfriends).

Blunt force assault included a history of being punched, kicked,
slapped, dragged, stomped, hit, pushed, knocked, beaten, and
pulled hair.

Current mental illness was based on the patient’s self-reported
history and included psychotic (e.g. schizophrenia, bipolar
disorder) and non-psychotic (e.g. anxiety, depression) disorders.

General body (non-genitoanal) injury included injuries found on
the head (scalp/hair, eyes, ears, facial), mouth (lips, teeth and oral
cavity), neck, torso (chest, breasts, upper back, abdomen, lower
back and buttocks), arms (inner upper arms, remainder of arms,
hands, and fingernails), and legs (inner thighs, remainder of thighs,
lower legs, feet, knees).

Indecent assault was a non-consensual sexual act in the absence
of completed or attempted penetration.

Injury types included bruises, abrasions, lacerations, incised
wounds, penetrating (stab) wounds and burns. Yellow bruises
detected within 18 h of the assault time were considered to predate
the assault and excluded. Redness and/or tenderness were not
included due to their non-specific nature. Injuries considered by
the forensic clinician to be self-inflicted were excluded. Injuries
due to firearms were absent in this cohort.

2.2. Injury severity

A SARC derived algorithm was used to allocate the women
according to injury severity: (i) no injury, (ii) mild injury which had
no impact on physical function and did not require any medical
treatment (e.g. bruises/abrasions �3 cm, laceration <2 cm), (iii)
moderate injury which impacted on function and/or required
treatment/hospital referral (e.g. incisions, burns, laceration >2 cm,
signs of non-fatal strangulation, 10 or more bruises >3 cm), or (iv)
severe injury (e.g. admitted to intensive care or high dependency
unit, stab wounds, fracture, required treatment for non-fatal
strangulation). Details on the algorithm use to classify injury
severity are given in Table 3.

Non-fatal strangulation included manual, ligature and choke-
hold methods of neck pressure.

Sexual assault included non-consensual completed or
attempted penetration of the patient’s vagina or anus by a penis,
mouth, finger or other objects or penetration of the patient’s
mouth by a penis. The nature of the penetration was classified as
unknown if the patient suspected sexual assault but had no or
incomplete recollection of the incident.

2.3. Selection of study participants

Study participants included females aged 13 years and older
referred to the Sexual Assault Resource Centre (SARC) in Perth,
Western Australia for an emergency consultation between
1 January 2009 and 31 March 2015 following alleged recent
sexual assault. Excluded from the study were patients who (i) did
not give consent for research, (ii) were indecently assaulted, (iii)
did not know either the date of the sexual assault or could not
estimate time since assault, (iv) referred to SARC for emergency
consultation more than 10 days after the sexual assault, (v) did
not consent for general body physical examination, (vi) admitted
that the report was fallacious and/or the alleged assault was
considered to be a false report by the police or the forensic
clinician.

Children who allege sexual abuse from a family member, pre-
pubertal children, children with late disclosure of the abuse and
those for whom child protection agencies are involved, are
examined by paediatricians from the children’s hospital and not
referred to SARC. As a result, these cases did not form part of the
study population.

2.4. Forensic examination and data collection

Forensically trained doctors from SARC conducted physical
examinations using a standard sexual assault examination
protocol, as outlined in the SARC Medical and Forensic Manual,
Western Australia. This includes physical examination of the entire
body (head to toe, front and back), with measurement and
documentation of any injuries and findings on standardized body
diagrams in the SARC Forensic Record. Patient and/or guardian
informed consent was obtained for use of de-identified data for
research. The attending clinician entered history and examination
data into the SARC-MSCIS. Missing or inconsistent database data
was queried and amended where possible following clinician chart
review.

2.5. Statistical analysis

Descriptive statistics were used to describe characteristics of
the women and the sexual assault and summarized as means �
standard deviations for continuous data and as percentages for
categorical data. Contingency tables and chi-square tests were
used to test associations between each patient/assault character-
istic and injury severity. Purposeful selection of covariates was
used to assess predictive factors for injury severity in patients to
construct multivariate ordinal logistic regression models. All initial
models included covariates that had a p-value <0.25 in bivariate
analyses along with factors of known clinical importance; model
covariates with p-values of 0.15 or less were retained in the model.
The purposeful selection model for the covariates and the
modelling processes were described by Hosmer et al. [21].
Adjusted odds ratios and 95% confidence intervals were estimated.
Plausible interactions significant at p < 0.01 were retained. The
Brant test was used to test that the parallel regression assumption
was not violated (p-value level 0.01). Two multivariate models, one
without (Model 1) and one with (Model 2) adjustment for types of
physical assault (e.g. blunt force, weapon) were used to identify
factors independently associated with injury severity. Adjusted
predictions at representative values were estimated to show how
injury risk varied by varying the predictor characteristics of the
women. All statistical analyses were performed using Stata version
14.1 (College Station, TX, USA).



Table 1
Demographic and clinical characteristics of 1163 women alleging recent sexual assault, by injury severity.

General body injury at time of examination

All None Mild Mod/Severe X2

n (%)a n (%)b n (%)b n (%)b p-Valuec

Age
13–19 359 (30.9) 132 (36.8) 178 (49.6) 49 (13.6) <0.001
20–29 450 (38.7) 115 (25.6) 235 (52.2) 100 (22.2)
30–39 210 (18.1) 49 (23.3) 121 (57.6) 40 (19.0)
40–49 104 (8.9) 25 (24.0) 54 (51.9) 25 (24.0)
>49 40 (3.4) 15 (37.5) 23 (57.8) 2 (5.0)

Current mental illness
No 695 (59.8) 225 (32.4) 357 (51.4) 113 (16.3) 0.002
Yes 468 (40.2) 111 (23.7) 254 (54.3) 103 (22.0)

Physical disability
No 1,135 (97.6) 324 (28.5) 601 (53.0) 210 (18.5) 0.165
Yes 28 (2.4) 12 (42.9) 10 (35.7) 6 (21.4)

Intellectual disability
No 1,121 (96.4) 317 (28.3) 590 (52.6) 214 (19.1) 0.014
Yes 42 (3.6) 19 (45.2) 21 (50.0) 2 (4.8)

Alcohol usedd

No 451 (38.8) 145 (32.1) 227 (50.3) 79 (17.5) 0.173
Yes (not intoxicated) 183 (15.7) 50 (27.3) 90 (49.2) 43 (23.5)
Yes (intoxicated) 518 (44.5) 137 (26.4) 290 (56.0) 91 (17.6)
Uncertain/Missing 11 (0.9) 4 (36.4) 4 (36.4) 3 (27.3)

Sedating agentse

No 1,070 (92.0) 312 (29.2) 563 (52.6) 195 (18.2) 0.542
Yes 93 (8.0) 24 (25.8) 48 (51.6) 21 (22.6)

Stimulantsf

No 1,111 (95.5) 326 (29.3) 582 (52.4) 203 (18.3) 0.215
Yes 52 (4.5) 10 (19.2) 29 (55.8) 13 (25.0)

Time to examination
<24 h 624 (53.7) 194 (31.1) 315 (50.5) 115 (18.4) 0.056
24 to <72 h 359 (30.9) 90 (25.1) 197 (54.9) 72 (20.1)
3 to <5 days 113 (9.7) 25 (22.1) 66 (58.4) 22 (19.5)
5 to <10 days 67 (5.8) 27 (40.3) 33 (49.3) 7 (10.4)

a Column percentage.
b Row percentage.
c x2, chi-square p-value.
d Alcohol use refers to alcohol consumed in the 6 h period prior to the assault.
e Non-prescribed sedating agents include cannabinoids (marijuana & synthetic), opiates (heroin) and benzodiazepines.
f Stimulants include amphetamine, ecstasy, cocaine (there were no hallucinogens in this cohort).
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2.6. Ethics approval

Ethics approval was obtained from both the Women and
Newborn Health Services Human Research Ethics Committee
(Approval number 2014089EW) and the Curtin University Human
Research Ethics Committee, Western Australia (Approval number
HR98/2015).

3. Results

A total of 1755 women (and 103 men) presented to SARC for
emergency consultation during the 75 month study period, of
whom 1163 were included in the study. Those excluded consisted
of 33.7% (n = 592) of all presenting women: 5.4% (n = 95) not
consenting to research, 2.0% (n = 35) presented following indecent
assault, 1.1% (n = 19) sexual assaults considered to be a false report,
4.0% (n = 70) presenting >10 days after assault and 21.3% (n = 373)
not consenting to general physical examination. Police involve-
ment at the time of emergency consultation was 68.7% (n = 799).
Seventeen women presented with two or more separate sexual
assaults during the study period with each consultation included
in the analysis.

The flow diagram in Fig. 1 provides an overview of the study
design, together with a breakdown of the types of assailants and
the prevalence of moderate/severe general body injury by assailant
type.

3.1. Demographic and assault characteristics

Table 1 presents the participants’ demographic characteristics
(mean � SD age 26.5 �10.9 years, range 13–95 years) and preva-
lence of general body injury severity level by demographic factors
with statistical associations as determined by chi-square test.
Demographic factors associated with injury severity level included
age, current mental illness, intellectual disability and time to
examination. Clinical factors not associated with injury severity
included use of alcohol, sedating agents and stimulants. Current
mental illness was reported by 40.2% of all participants. There was
no statistical difference in the prevalence of self-reported patient
mental illness by assailant type (x2

(5df) = 3.746, p = 0.586).



Table 2
Assault characteristics in 1163 women alleging recent sexual assault by injury severity.

General body injury at time of examination

All None Mild Mod/Severe X2

n (%) a n (%) b n (%) b n %b p-value c

Assailant typed

Intimate partner 204 (17.5) 39 (19.1) 103 (50.5) 62 (30.4) <0.001
Stranger 195 (16.8) 46 (23.6) 117 (60.0) 32 (16.4)
Accidental acquaintance 220 (18.9) 65 (29.5) 121 (55.0) 34 (15.5)
Friend/Acquaintance 376 (32.3) 137 (36.4) 183 (48.7) 56 (14.9)
Unknown (no memory) 100 (8.6) 21 (21.0) 53 (53.0) 26 (26.0)
Other 68 (5.8) 28 (41.2) 34 (50.0) 6 (8.8)

Number of assailants
Single 1000 (86.0) 307 (30.7) 514 (51.4) 179 (17.9) <0.001
Multiple 101 (8.7) 14 (13.9) 69 (68.3) 18 (17.8)
Uncertain 62 (5.3) 15 (24.2) 28 (45.2) 19 (30.6)

Location of assault
Indoor 819 (70.4) 260 (31.7) 421 (51.4) 138 (16.8) <0.001
Outdoor 305 (26.2) 67 (22.0) 172 (56.4) 66 (21.6)
No memory 22 (1.9) 0 (0.0) 11 (50.0) 11 (50.0)
No information 17 (1.5) 9 (52.9) 7 (41.2) 1 (5.9)

Type of sexual assaulte

Oral only assault 13 (1.1) 4 (30.8) 3 (23.1) 6 (46.2) 0.139
Attempted penetrations 44 (3.8) 17 (38.6) 20 (45.5) 7 (15.9)
Vaginal 730 (62.8) 218 (29.9) 389 (53.3) 123 (16.8)
Anal 38 (3.3) 12 (31.6) 20 (52.6) 6 (15.8)
Anal & vaginal 120 (10.3) 28 (23.3) 64 (53.3) 28 (23.3)
Unknown 213 (18.3) 57 (26.8) 111 (52.1) 45 (21.1)
Only vaginal tongue 5 (0.4) 0 (0.0) 4 (80.0) 1 (20.0)

Type of physical assault reportedf

None 696 (59.8) 263 (37.8) 359 (51.6) 74 (10.6) <0.001
Weapon use 19 (1.6) 4 (21.1) 12 (63.2) 3 (15.8)
Non-fatal strangulation 13 (1.1) 1 (7.7) 8 (61.5) 4 (30.8)
Blunt force 278 (23.9) 57 (20.5) 162 (58.3) 59 (21.2)
Bitten 21 (1.8) 4 (19.0) 12 (57.1) 5 (23.8)
Multiple types 136 (11.7) 7 (5.1) 58 (42.6) 71 (52.2)

a Column percentage.
b Row percentage.
c x2, chi-square p-value.
d Friend/acquaintance includes internet acquaintance. Accidental acquaintance defined as known for <24 h.
e Type of sexual assault. � Oral only defined as solely completed oral penetration. � Attempted penetrations is defined as attempted vaginal penetrations � attempted

anal or oral penetration. � Vaginal penetration is defined as completed vaginal penetration � attempted oral or attempted anal penetrations. � Anal assault is defined as
completed anal penetration plus attempted vaginal penetration � oral penetration. � Anal & vaginal is defined as completed anal plus completed vaginal penetration � oral
penetration. � Unknown is defined as patient does not know the nature of the penetration.

f Type of physical assault. � Blunt force assault includes being punched, kicked, restrained, slapped, dragged, stomped, hit, pushed, knocked, beaten and having hair
pulled. � Multiple types includes women reporting at least two of the four types of physical assault (i.e. weapon use, non-fatal strangulation, blunt force and/or being bitten).
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Table 2 presents the assault characteristics (including patient-
assailant relationship, types of sexual and physical assaults
perpetrated, number of assailants and location of the assault)
and prevalence of injury severity by assault characteristics.
Friends/acquaintances were the most frequent type of assailants
(32.3%) with intimate partners and strangers representing,
respectively, 17.5% and 16.8% of the study participants. Table 2
shows that, while there was evidence that injury severity was
associated with assailant type, number of assailants, location of
assault and types of reported physical assault (Chi-square p-values
<0.001), there were no statistical associations between the types
of reported sexual assaults and general body injury severity (Chi-
square p-value = 0.139).

3.2. Classification of injury severity

Table 3 presents details on frequency of different injury types
and classification of injury by severity. Just over half (52.5%) of the
women had mild injuries,16.7% moderate and 1.9% serious injuries.
Non-genital injury was absent in 29% of women alleging recent
sexual assault.

3.3. The reported use of physical assault during sexual assault

Table 4 presents the frequency of type of physical assault by
assailant type. Strong associations (Chi-square p-values < 0.001)
were identified between each type of physical assault (i.e. non-
fatal strangulation, blunt force assault, reports of being bitten and
weapon use) and assailant type. Women sexually assaulted by an
intimate partner had a 5.2 fold (95% CI 3.6, 7.5) increased risk of
reporting ‘Any Physical Assault’ when compared to women
sexually assaulted by a friend/acquaintance, and 2.5 fold increased
risk (95% CI 1.6, 3.7) when compared to women assaulted by a
stranger. Women sexually assaulted by a stranger had a 2.1 fold
(95% CI 1.5, 3.0) increased risk of reporting ‘Any Physical Assault’
when compared to women sexually assaulted by a friend/
acquaintance.



Table 3
Frequency of injury type and classification of injury by severity in 1163 sexually assaulted women who consented to a general body examination.

Injury severity Injury type Injury severity

Diagnostic criteria n (%) n a (%)

No Injury 336 (28.9)
1. No general body injuries 336 (28.9)
Mildb 611 (52.5)
1. Mild classification given to women who do not meet criteria for any other classification 611 (52.5)
Moderatec 194 (16.7)
1. Physical injury requiring hospital referral 34 (2.9)
2. Incised wounds 10 (0.9)
3. Hand/foot fractures 1 (0.1)
4. Physical signs suggestive of non-fatal strangulation and a history of non-fatal strangulation but not
referred to hospital

15 (1.3)

5. At least 10 bruises/abrasions >3 cm (excludes linear abrasions) 145 (12.5)
6. At least one laceration >2 cm 12 (1.0)
7. Burns 11 (0.9)
Severed 22 (1.9)
1. Required ICU/HDU Care due to general body injuries 2 (0.2)
2. Stab wounds 5 (0.4)
3. Gunshot wounds 0 (0.0)
4. Fractures (excluding hand/foot fractures) 3 (0.3)
5. Hospital referral required for assessment of non-fatal strangulation due to symptoms and/or signs
of non-fatal strangulation.

13 (1.1)

a The total number of injury types for moderate and severe injury does not add up to number allocated to injury severity classification because some patients satisfied
multiple diagnostic criteria.

b Mild injury defined as injuries having no discernible impact on the patient’s physical function or not requiring treatment.
c Moderate injury defined as impacting on function and/or requiring medical treatment. Patients needed at least one out of the seven moderate diagnostic criteria to qualify

for allocation to moderate injury category.
d Severe injury category, defined as having at least one out of the five severe diagnostic criteria. Where the patient experienced both moderate and severe types of injuries

the reported injuries are for the severe injuries. ICU, intensive care unit. HDU, high dependency unit. Symptoms of non-fatal strangulation include neck/throat pain, tender
neck on palpation, pain and/or difficulty swallowing, vocal changes, shortness of breath, loss of consciousness, feeling dizzy/faint, blurred vision, urinary incontinence, loss of
voice, unable to talk, pain on talking. Signs of non-fatal strangulation include linear neck abrasions, non-petechial bruising neck, upper-neck/facial petechial bruising,
subconjunctival haemorrhages, conjunctival petechiae, neck soft-tissue swelling.

Fig. 1. Flow diagram of study population showing prevalence of moderate/severe general body injury by assailant type.
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Table 4
Frequency of types of physical assault reported by 1163 sexually assaulted women and assailant type.

n Non fatal
strangulation

x2 Blunt forceb x2 Bitten x2 Weapon use x2 Any physical
assaultc

x2

n (%) p-Valuea n (%) p-Value n (%) p-Value n (%) p-Value n (%) p-Value

Assailant type
Intimate partner 204 46 (22.5) <0.001 130 (63.7) <0.001 19 (9.3) <0.001 33 (16.2) <0.001 144 (70.6) <0.001
Stranger 195 11 (5.6) 81 (41.5) 1 (0.5) 24 (12.3) 96 (49.2)
Accidental acquaintance 220 8 (3.6) 66 (30.0) 8 (3.6) 10 (4.5) 78 (35.5)
Friend/Acquaintance 376 12 (3.2) 104 (27.7) 19 (5.0) 20 (5.3) 119 (31.6)
Unknown (no memory) 100 0 (0.0) 5 (5.0) 0 (0.0) 1 (1.0) 5 (5.0)
Other 68 2 (2.9) 24 (35.3) 2 (2.9) 4 (5.9) 25 (36.8)
All women 1163 79 (6.8) 410 (35.3) 49 (4.2) 92 (7.9) 467 (40.2)

a x2, Chi-square test of proportions.
b Blunt force includes included a history of being punched, kicked, slapped, dragged, stomped, hit, pushed, knocked, beaten, pulled hair.
c Any physical assault includes non-fatal strangulation, blunt force, bitten and/or reported weapon use.
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There were no statistical associations between the types of
reported physical assaults and current mental illness status (Chi-
square p-values > 0.05).

3.4. Multivariable models examining factors independently associated
with injury

The best fitting ordinal logistic regression model for injury
severity (that excluded adjustment for types of physical assault)
contained an interaction of current mental illness with assailant
type in addition to adjustment for age, intellectual disability, time
to examination, number of assailants and physical location of
assault (Model 1, Table 5). This model shows that current mental
illness was associated with increased injury severity in women
assaulted by friends and acquaintances and decreased injury
severity if assaulted by a stranger. If the assailant was an intimate
partner, or the patient did not know her relationship to the
assailant, the mental health status of the patient neither increased
nor decreased injury risk.

Model 1 was used to compute adjusted predictions at
representative values to demonstrate the effect of the interaction
between mental illness and assailant type on the predicted
probability of presenting to SARC with a moderate/severe injury.
Modal values for main effects in Model 1 (i.e. age 20–49 years,
no intellectual disability, examined within 24 h, assaulted
indoors by a single assailant) were selected to be representative
values. Fig. 2 gives the predicted probabilities for moderate/
severe injury by patient mental illness status and assailant
type for women with aforementioned representative modal
values.

In Table 5 the friend/acquaintance assailant type has been used
as the reference group to demonstrate the relative risk of injury by
assailant type for women with and without a current mental
illness. It shows, for example, that in the absence of mental illness,
the odds of ‘moderate/severe injury’ versus the combined ‘no
injury’ and ‘mild injury category’ were estimated to be 3.9 times
greater in women assaulted by an intimate partner when
compared to women assaulted by a friend/acquaintance.

Women assaulted by intimate partners tended to report more
frequent physical assault (e.g. weapon use, blunt force) compared
with other assailant types (Table 3). Thus, additional adjustment
for reported types of physical assault (Model 2, Table 5),
attenuated the increased risk of body injury in women without
a mental illness assaulted by intimate partners when compared
to women without a mental illness assaulted by a friend/
acquaintance (Odds Ratio Model 1 = 3.9 vs Odds Ratio Model
2 = 2.1).
4. Discussion

This Australian study quantified the presence and severity of
general body injuries in a group of over eleven hundred women
referred to SARC (Perth) for examination by clinical forensic
medical practitioners following recent sexual assault. The study
has identified and confirmed many demographic and assault
characteristics associated with increased risk of physical injury
during sexual assault. Factors including age, current mental illness,
assailant type (e.g. intimate partner) and multiple assailants were
all independently associated with increased risk of any injury and
injury severity. Women assaulted by intimate partners were more
likely to have injuries of greater severity.

Regardless of mental health status, the prevalence of a body
injury was highest in women sexually assaulted by an intimate
partner when compared to any other assailant type, as was the
prevalence of non-fatal strangulation, biting, use of other blunt
force and weapons. Indeed, women sexually assaulted by their
partner were fives time more likely to report physical violence than
women assaulted by a friend/acquaintance, similar to what has
been observed in a recent Swedish study published by Moller et al.
[4]. As with the Swedish study, we also found that risk of physical
violence in sexual assaults perpetrated by strangers was signifi-
cantly higher than in those by acquaintances and significantly
lower than those perpetrated by intimate partners. Consequently,
when we controlled for the presence of different types of physical
assault, the assailant type became less strongly associated with
increased risk of general body injury. Our findings are similar to a
study by Sugar et al who concluded that strangers were
independently associated with increased body injury after adjust-
ing for hitting, kicking and strangulation [3]. However, unlike
Sugar we also found that women assaulted by an intimate partner
were at an even greater risk of injury. Although we adjusted for
reported physical assault in one of our regression models, we did so
to demonstrate why we do not advocate this approach. We believe
that adjusting for use of physical violence conceals the magnitude
of the increased risk of having an injury and of the injury being of
greater severity when assaulted by an intimate partner.

The increased risk of injury severity in women assaulted by an
intimate partner warrants emphasis in sexual assault training for
police and/or sexual assault health care providers. Currently in
Australia sexual assault services and those services for domestic
violence tend to be separate. We have demonstrated that this
separation is artificial, with many of the most ‘at-risk’ women
being simultaneously affected by both sexual assault and domestic
violence. We have shown previously that women sexually
assaulted by their intimate partner, particularly those aged in



Table 5
Ordinal logistic models measuring higher risk of injury severitya in sexually assaulted women.

Model 1 Model 2

Interactions terms ORb p-Value 95% CIc OR p-Value 95% CI

Current mental illness Assailant
Yes vs Nod Intimate partner 0.9 0.655 0.5-1.5 0.9 0.629 0.5–1.5

Stranger 0.5 0.020 0.3–0.9 0.5 0.045 0.3–1
Accid. acquainte 1.8 0.026 1.1–3.1 1.6 0.079 0.9–2.8
Friend/Acquaint 2.4 <0.001 1.6–3.6 2.2 <0.001 1.4–3.3
No memory 0.8 0.534 0.3–1.8 0.8 0.709 0.3–2.1
Other f 1.9 0.185 0.7–4.8 2.0 0.166 0.8–5

Assailant type Mental illness
Int. partner vs friend/acquaintg No 3.9 <0.001 2.5–6.2 2.1 0.002 1.3–3.3

Yes 1.4 0.183 0.8–2.4 0.8 0.493 0.5–1.4
Stranger vs friend/acquaintg No 2.2 <0.001 1.4–3.5 1.9 0.006 1.2–3

Yes 0.5 0.008 0.3–0.8 0.5 0.013 0.3–0.9
Accid. acquaint vs friend/acquaintg No 1.4 0.137 0.9–2.1 1.4 0.099 0.9–2.2

Yes 1.0 0.861 0.6–1.8 1.1 0.801 0.6–1.8
No memory vs friend/acquaintg No 2.1 0.039 1–4.4 2.6 0.012 1.2–5.5

Yes 0.7 0.320 0.3–1.5 1.0 0.991 0.4–2.2
Other vs friend/acquaintg No 0.8 0.534 0.4–1.6 0.7 0.368 0.4–1.5

Yes 0.6 0.225 0.3–1.3 0.6 0.260 0.3–1.3

Model 1 Model 2

Main effects OR p-Value 95% CI OR p-Value 95% CI

Age
13–19 1 Ref 1 Ref
20–49 1.6 <0.001 1.3–2.1 1.4 0.012 1.1–1.8
>49 0.9 0.863 0.5–1.8 0.8 0.601 0.4–1.6

Intellectual disability
No 1 Ref 1 Ref
Yes 0.5 0.041 0.3–1 0.6 0.087 0.3–1.1

Time to examination
<24 h 1 Ref 1 Ref
24 to <72 h 1.2 0.131 0.9–1.6 1.5 0.005 1.1–1.9
3 to <5 days 1.5 0.034 1–2.3 1.7 0.010 1.1–2.6
5 to <10 days 0.7 0.137 0.4–1.1 0.8 0.387 0.5–1.3

Number of assailants
Single 1 Ref 1 Ref
Multiple 1.8 0.004 1.2–2.7 1.5 0.042 1–2.3
Uncertain 1.1 0.710 0.6–2.3 1.4 0.381 0.7–2.9

Location of assault
Indoor 1 Ref 1 Ref
Outdoor 1.6 0.001 1.2–2.1 1.6 0.002 1.2–2.1

Types of physical assault reported
None 1 Ref
Weapon 2.0 0.132 0.8–4.9
Non-fatal strangulation 4.9 0.004 1.6–14.5
Blunt force only 2.5 <0.001 1.8–3.3
Bite only 2.5 0.046 1–6.3
Multiple 9.9 <0.001 6.5–15.1

a Ordinal logistic models odds ratio measuring higher risk of injury severity in this order: no injury, mild injury, moderate/severe injury.
b OR, adjusted odds ratio.
c 95% CI, 95% confidence interval.
d No current mental health illness is reference group.
e Accid. Acquaint, are accidental acquaintances known for <24 h.
f Other includes relatives.
g Friend/Acquaint (friends/acquaintances known for >24 h) is reference group.Models based on 1124 women; 22 women who could not remember whether they were

assaulted indoors or outdoors were not included because all these 22 women had injuries (i.e. “not knowing location of assault” predicted injury perfectly); 17 women with
missing information for assault site were excluded due to small sample size.Model 1 adjusted ORs estimated from an ordinal logistic regression model containing interactions
of current mental health conditions with assailant type, in addition to adjustment for age, intellectual disability, and time to examination, number of assailants and location of
assault as main effects.Model 2 includes Model 1 covariates plus history of physical assault (including non-fatal strangulation, being bitten, use of blunt force and weapons).
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their 30’s, have a very high risk of non-fatal strangulation [19]. It
appears that women sexually assaulted by an intimate partner may
benefit from improved coordination of or integration of services
that address their particular ‘high risk’ needs.

Few studies classify injuries by their severity. Mild, moderate
and severe general body injury was present in, respectively, 52%,
17% and 2% of the 1163 sexually assaulted women who consented
to general body examination at SARC. General body injury was
absent in 29% of women. These results are similar to a Serbian
study of 101 women, which reported that 44%, 18% and 1%
sustained, respectively, light, moderate and severe injuries [9].
However the Serbian study is not directly comparable to ours since



Fig. 2. Model 1a adjusted predicted probability estimates for moderate/severe injury in women without a current mental illness (diagonal pattern) and with a current mental
illness (solid black) by assailant type. These estimates are for representative women aged 20–49 years with no intellectual disability, examined within 24 h, and assaulted
indoors by a single assailant.
Model 1 predicted probability from an ordinal logistic regression model containing interactions of current mental health conditions with assailant type, in addition to
adjustment for age, intellectual disability, and time to examination, number of assailants and location of assault as main effects.
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it used a Clinical Injury Extent Score that included both genital and
non-genital injury. Our findings also show less moderate and less
severe injuries when compared to a Canadian study of 95 women
sexually assaulted in 1992 [18]. The prevalence of moderate body
injuries was over three times higher in the Canadian cohort (i.e.
59% Canadian versus 17% Australian). A possible explanation for
greater injury severity in the Canadian study is that all their
participants had police involvement compared with only two-
thirds in our study. Women with moderate/severe injuries may be
more likely to report the assault to police. Additionally, the
Canadian study findings were based on agreements between four
clinicians who rated each case based on their own personal criteria
as opposed to using a pre-defined algorithm.

A novel and unexpected finding was the strong interaction
between current mental illness and assailant type on injury
severity. Forty percent of the women in our study had a mental
illness at the time of the sexual assault. This is similar to levels
found in Canadian [22], English [23] and Dutch [24] studies where
prevalence of mental illness ranged from 34% to 45%. In our study
mental illness prevalence levels were similar in women sexually
assaulted by a complete stranger, intimate partner, friend/
acquaintance or accidental acquaintance (known <24 h). However,
depending on the assailant type, there was a different level of
injury severity in those women without a current mental illness.
Specifically, we found that, after controlling for other factors, the
risk of moderate or severe general body injury was almost halved if
a woman had a mental illness at the time of being sexually
assaulted by a stranger. In contrast, women with a mental illness
assaulted by either a friend/acquaintance or accidental acquain-
tance had about twice the risk of moderate or severe injury when
compared to women without a mental illness. Moreover, even
though intimate partner sexual assaults were associated with the
highest risk of moderate/severe injury, having a current mental
illness neither increased nor decreased the risk of injury if an
intimate partner was involved.

The majority of people with a mental illness are not violent.
People with mental illness are far more likely to be victims than
perpetrators of violent crime [25]. Those with severe mental
illnesses, especially those with a psychotic disorder are 2.5 times
more likely to be physically assaulted or sexually assaulted than
the general population [26]. Nevertheless, there is some evidence
that alcohol dependence, marijuana dependence and schizophre-
nia-spectrum disorder are linked to increased violence [27–29].
Thus, a possible explanation for increased injuries in women with a
mental illness who are assaulted by a friend/acquaintance is that
their friend/acquaintance may be more likely to have a mental
health or substance abuse disorder contributing to violent
behaviour. Further studies focusing on the mental history of the
sexual assailant (if known by the patient) and/or identifying how
they met the “friend/acquaintance” are needed to test this
hypothesis.

A possible explanation for fewer injuries in women with mental
illness assaulted by strangers is that the nature of their mental
illness brought about a dissociative or passive response (froze) so
that consequently less violence occurred. Alternatively, some
women may themselves have had a psychotic illness, and formed
the delusional belief that they have been assaulted by a stranger.
Again, further studies designed to test this theory are required.

4.1. Strengths and limitations

There are a number of study strengths. The first is that by
including a relatively large number of study participants we were
able to use multivariate regression to identify which factors were
independently associated with injuries. Furthermore, the use of a
standard protocol by forensically trained clinicians to examine all
study participants and the subsequent entry of this information by
the treating clinician into the bespoke SARC information system
provides confidence in the quality of the injury data.

A number of study limitations exist. The study results are not
generalizable to all women following sexual assault for a number
of reasons. Firstly, 5% of women referred to SARC did not consent to
use of their data for research. This group may also include some
women incapacitated with severe injuries where consent was
unable to be obtained. Also, 11% of those referred within 10 days of
the sexual assault declined a general body physical examination.
Secondly, sexual assault is under-reported to police and health
services [30,31]. Although there is evidence that injury does not
motivate US women to report to police [32], it is possible that
Australian women referred to SARC may have more injuries than
those not referred to SARC. If so then our injury prevalence findings
may over estimate population rates. Alternatively, some women
with more severe (non-life threatening) injuries sustained from
intimate partner assaults may be reluctant to attend SARC resulting
in an underestimate of injury prevalence. In addition women with
life-threatening injuries treated in hospital may not be identified
as having been sexually assaulted.

As with all studies examining associations between sexual
assault and injury the history of the assault was subjective and
reliant on the patient. In an attempt to minimise error we excluded
women with confirmed false allegations. Some women did not
recollect or report comprehensive assault details.



120 R.R. Zilkens et al. / Forensic Science International 279 (2017) 112–120
Another limitation is that mental illness was self-reported and
therefore relies on the patient’s understanding and insight into
their own mental health. Specific mental health diagnoses were
not recorded in the SARC-MSCIS thus limiting out capacity to
investigate which, if any, of the mental health conditions, are
associated with greater risk of injury during sexual assault.

5. Conclusion

In conclusion, this study demonstrates high rates of violence in
intimate partner sexual assault scenarios highlighting the need for
comprehensive improvements to social policy, hospital emergency
and clinical forensic services. The finding that having a current
mental illness increases the risk of more severe injuries in women
assaulted by a friend/acquaintance and decreases the risk of injury
if assaulted by a stranger was unexpected and requires further
investigation.
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