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ABSTRACT

THE INJURY PROFILE OF THE SEXUALLY ASSAULTED FEMALE
Suzanne L. Rotolo, Ph.D.
George Mason University, 2009
Dissertation Director: Dr. Margaret M. Mahon

Rape is a serious, violent crime that is under-reported across the United States. Multiple
factors affect the choice to report, as well as the legal processes that ensue when a rape is
reported. Prior to the development of the formal Sexual Assault Nurse Examiners
(SANEs) role in 1992, there were reports of poor documentation of the physical and
genital injuries. The significance of this study is first to seek to improve care for women
who have been sexually assaulted. The secondary significance is to seek to reduce the
likelihood of court errors through improving the testimony by experts about the injuries
that women may or may not have after being sexually assaulted. The purpose of this
study was to describe the profile of injuries sustained by females who have been raped
and subsequently examined by a SANE. In addition, the injury patterns of women
reporting consensual and nonconsensual intercourse were compared. Genital injuries
were documented using a three-part examination process (Direct visualization, use of
toluidine \blue dye, and with magnification). This study was a logical extension of the
research performed to date, and seeks to fill some of the methodological gaps in extant

findings. The genital profile of the woman who was sexually assaulted is also variable,
with no definitive pattern. With direct visualization, over 70% of the women did not have
genital injuries. While genital injuries are present in approximately 30% of the women
after a sexual assault, on direct visualization, injuries are not a determining factor that a
sexual assault occurred.

CHAPTER 1. INTRODUCTION

Introduction
According to the Crime Victimization in the US, 17% of women in the United
States will be raped sometime during their lifetime; this equates to one out of every six
women (United States Department of Justice [USDOJ], 2000). In 2005 there were more
than 200,000 reported instances of rape in the United States (USDOJ, 2006). In 2006,
there were 116,600 rapes; and 75,000 attempted rapes were reported. More than 110,000
women and 6500 men reported being raped in 2006 (USDOJ, 2006).
These numbers do not completely represent the frequency of rapes and attempted
rapes. The Rape in America report (National Center for Victims of Crime and Crime
Victims Research and Treatment Center [NCVC/CVRTC], 1992) was important because
it drew attention to the large numbers of cases that go unreported. In the United States,
only 16% of rapes and sexual assaults are reported to the police (NCVC/CVRTC, 1992).
Utilizing the 2006 reported rape statistics (USDOJ) and the Rape in America study of
16% of rapes being reported, this would translate to a more realistic number of over
728,750 rapes in the United States annually. While false reports of sexual assaults do
occur, they only occur at a rate of 2 to 3% of the reported rapes (Men Against Sexual
Assault at the University of Rochester [MASA], 2008).
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In 1997, 68.3% of the women who were raped knew their assailant (USDOJ,
2000); 76% of adult women who knew their assailant were raped by their husband
(current or former), a live-in partner, or a date. Acquaintance rape accounted for 17% of
all the rapes, 9% of women were raped by a relative, and 14% of the women were raped
by a stranger (USDOJ, 2000). The percentages are over 100% as some of the women
reported multiple perpetrators. In a different survey conducted in 2005, 26.5 % of the
rapes were committed by a known person (non-relative), 10.5% by a spouse, 2.1% by a
parent, 1.2% by another relative, 26.4% by a casual relationship, 3.5% were unknown
and 29.7% of the rapes were committed by a stranger (USDOJ, 2006).
Sexual violence is a significant and costly public health problem. Ten percent of
the emergency department visits by females in 2006 were related to injuries related to an
assault (Center for Disease Control [CDC], 2008). Rape poses major health threats for
patients across the lifespan (American Medical Association [AMA], 2008).
From 1987-1990 the out-of-pocket expense to society was $5,100 per sexual
assault, making sexual assault the most expensive crime in America. The intangible
quality of life costs increase to $87,000 per assault. Sexual Assault cost over $127 billion
each year, amounting to over $425 for every man, women and child in the United States
(Giardino, Datner, & Asher, 2003). “Total annual losses associated with rape and sexual
assaults of adults are estimated at $127 billion, including $4 billion in medical costs, $3.5
billion in other tangible costs, and $119 billion in quality of life” (Agency for Healthcare
Research and Quality [AHRQ], n.d.).
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Multiple factors affect the choice to report, as well as the legal processes that
ensue when a rape is reported. Of every 100 rapes that occur, only 40 are reported to a
law enforcement agency, approximately 20 of those will lead to an arrest, 18 of those will
face prosecution, 7 of those will be found guilty of a felony, and only 6 of these felons
spend time in prison (Rape, Abuse and Incest National Network [RAINN], n.d).
If the rape is reported and an arrest is made, findings of the post-rape physical
examination are frequently called into evidence in a court of law. That is, the findings of
the sexual assault examination may often affect the legal process and potentially the
judicial outcome (Campbell, 2004). One of the goals of a sexual assault examination is to
gather and preserve evidence that can contribute to the court outcome. Specifically, this
exam provides data necessary for the expert witness to testify in court about the causative
factors of the physical examination findings: genital/physical injuries resulting from rape.
Prior to the development of the formal Sexual Assault Nurse Examiners (SANEs)
role in 1992, individuals who reported a sexual assault to law enforcement were sent to
the local emergency department for a medical exam and collection of evidence. Reports
of this evidence being missed or packaged improperly, of breaks in the chain of custody,
and poor documentation of the injuries were not uncommon (Brown, 2002; Sievers,
2003). Long delays in seeking or receiving care may have an impact on evidence
(Ledray, 1997, 2005).
In a study of family practice physicians, 77% examined the genitals of their
patient only half of the time (Ladson, Johnson, & Doty, 1987). These family practice
physicians lacked basic anatomical knowledge; 41% incorrectly identified the hymen,
3

39% the labia majora, 24% the labia minora, 22% the urethra and 11% the clitoris. In a
replication study with 166 primary care physicians, 38% incorrectly identified the hymen,
21% the labia majora, 17% the labia minora, 28% the urethra, 41% the hymen and 6%
the clitoris (Lentsch & Johnson, 1996).
In a third study, researchers compared chief medical residents’ knowledge of
anatomy of the genitalia with results from two previous studies. One hundred thirty-nine
residents responded to the survey. Fifty percent of the residents believed their training
and education on sexual abuse was inadequate. Six percent incorrectly identified the
clitoris, 10% the labia minora, 27% the urethra and 26% the hymen (Dubow, Giardino,
Christian, & Johnson, 2004).
A fourth study compared Pediatric Nurse Practitioners (PNPs) with Sexual
Assault Nurse Examiners (SANEs) in their knowledge of female genitalia. Two hundred
thirteen PNPs were given the questionnaire. Three percent of the SANEs incorrectly
identified the clitoris, while 9% of the PNPs incorrectly identified the clitoris. Three
percent of the SANEs and 9% of the PNPs incorrectly identified the labia minora, 8% of
the SANEs and 19% of the PNPs the urethra and 11% of the SANEs and 41% of the
PNPs incorrectly identified the hymen (Hornor, Scribano & Hayes, 2006) (see Table 1).
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Table 1
Healthcare Providers Who Incorrectly Identified Major Genital Structures (%)
Anatomical
SANE
PNP
PCP
Residents
FPP
Part
(N = 213)
(N = 213) (N = 166)
(N = 139)
(N = 168)
Clitoris
3%
9%
6%
6%
11%
Minora
9%
12%
17%
10%
24%
Urethra
8%
19%
28%
27%
22%
Hymen
11%
41%
38%
26%
41%
Note. SANE = Sexual Assault Nurse Examiners, PNP = Pediatric Nurse Practitioners (Hornor et al., 2006);
PCP = Primary Care Physicians (Lentsch & Johnson, 1996); Residents = Chief Medical Residents (Dubow
et al., 2004); FPP = Family Practice Physicians (Ladson et al., 1987).

These knowledge deficits support the need for development of more SANE
programs. This knowledge deficit about the care and treatment of sexually assaulted
patients may be due to lack of training in medical schools, or residency programs
(McLaughlin, 2007). This lack of training may lead to a physicians becoming concerned
over the proper way to collect and package potential evidence (Ledray, 1997).
Lack of knowledge about the collection and preservation of evidence, inadequate
documentation of injuries, and improper care for the patient who had been raped led to
the development of Sexual Assault Nurse Examiner (SANE) programs. SANE programs
were developed to bridge the gap between the existing healthcare system, the law
enforcement agency, and the judicial system. The role of the SANE in the medical and
judicial systems is to provide the best health care possible to a person reporting sexual
assault, to collect any potential evidence, document the findings of the examination, both
physical and emotional, and to testify in court on these findings. The testimony must be
based on the scientific evidence and the legal standards (Brown, 2002; Campbell, 2004).
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Even though nurses have been caring for victims of rape for decades, primarily in
Emergency Departments, there was no formal organization developed around the unique
needs of women who were raped. In 1992, the International Association of Forensic
Nurses (IAFN) was formed. Seventy-four nurses from across the United States (including
this author) met in Minneapolis, Minnesota to discuss the clinical and resultant legal
issues facing nurses who cared for victims of rape. Discussions were held, guidelines
were initially developed and goals were set for the upcoming year. The Sexual Assault
Nurse Examiner program was developed by the IAFN in 1993 to address the needs of
patients reporting a sexual assault (this author was a charter member of the IAFN as well
as their first treasurer). Three years later, the IAFN proposed to the American Nurses
Association (ANA) that forensic nursing become a recognized specialty. In 1995, the
ANA recognized forensic nursing as a specialty of nursing (Burgess, Berger, & Boersma,
2004). In 1997, the first “Sexual Assault Nurse Examiner Standards of Practice” for the
patient who was sexually assaulted was developed and published by the IAFN
(International Association of Forensic Nurses [IAFN], 1997); two years later the “Scope
and Standards of Forensic Nurse Practice” was published (IAFN, 2008), of which this
author was on the initial standards of practice committee.
The forensic nursing model has three foci of SANE represented in a triangle. The
three foci address nursing science, forensic science and the criminal justice system. When
implemented optimally, the SANE improves care by processing outcomes across these
arenas that converge when a woman has been raped. This model guides the application of
scientific knowledge to the delivery of care to patients or suspects involved in a violent
6

crime, including rape. Forensic nurses, of which SANE is one specialty, have an
instrumental role in the care of these patients. Forensic nurses have filled the gap in
services through the development of clinical practice, health policy, and standards of
care. Forensic nurses blend clinical excellence, forensic knowledge and critical thinking
skills with their understanding of the legal principles and human behavior (Lynch, 2006).
Significance of the Study
The significance of this study is first to seek to improve care for women who have
been sexually assaulted. The secondary significance is to seek to reduce the likelihood of
court errors through improving the testimony by experts about the injuries that women
may or may not have after being sexually assaulted.
Sexual Assault Nurse Examiner (SANE)
The role of the Sexual Assault Nurse Examiner (SANE) is to be a “medico-legal”
examiner (Lynch, 2006). The primary role is to provide care and comfort to a patient
reporting a rape. This includes not merely providing immediate nursing care to the patient
who has been raped, but doing so in such a way that allows potential evidence to be
collected and preserved for possible later criminal investigation and use in the judicial
system. Despite the IAFNs published standards of care (IAFN, 1997), the issue of genital
injury identification is often limited or ignored.
Even though Sexual Assault Nurse Examiners work closely with law enforcement
and the judicial system, they are not part of the prosecutorial team. Nursing is the
foundation for SANE practice. Nurses must remain objective in their examination of the
rape victim. In The Nurse Practice Act, definition of Nursing Practice, and the ANA
7

Nursing Code of Ethics, the role of the nurse is defined as to serve the patient, not law
enforcement or the criminal justice system. This is accomplished thorough and objective
assessment, examination and documentation.
SANE Examination
The SANE exam starts with a complete head-to-toe assessment that includes
obtaining vital signs and collection of potential evidence from the patient utilizing a
Physical Evidence Recovery Kit (PERK). SANEs document any physical injuries and/or
genital injuries the patient sustained during the assault using a standardized form. The
documentation of genital trauma includes inspection of the genital area with direct or
gross visualization, followed by the use of toluidine blue dye, and completed with the use
of a colposcope. Direct or gross visualization refers to the identification of genital trauma
noted without any aids or tools. The colposcope and toluidine blue dye are used to
provide a more complete identification of genital trauma.
A colposcope can be used as a medical or a forensic tool. The word colpo means
vagina and scope means to look (Metz & Pattan, 2008). The colposcope allows for
magnification, illumination and photography of the genital area. Colposcopy was
developed in Germany in 1925 by Hans Hinselman who developed the procedure as a
way to improve detection of cervical cancer through the use of magnification and better
lighting of the area. The colposcope was first used by forensic nurses to illuminate,
magnify and photograph the genital region in the 1990’s (Slaughter as cited in American
Society for Colposcopy and Cervical Pathology (ASCCP), n.d.).
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Toluidine blue dye “is a metachromatic dye, and is frequently employed in that
capacity. It is a blue nuclear counterstain, and can be used to demonstrate Nissl
substance. It is useful for staining mast cell granules, both in metachromatic and
orthochromatic techniques” (Stainsfile, n.d.). Toluidine blue dye is used in forensic
examinations to identify injuries or disruptions in the genital tissue. Toluidine blue dye
adheres to the nucleus of a cell. The purpose of this dye is to increase visualization of
injuries tissue. Typically when tissue is abraded or torn, the nucleus is exposed; the dye
adheres to those areas. The use of this method in the genital examination is advantageous
because it only adheres to disrupted tissue. This helps to clarify the cause of redness that
can be seen on direct/gross visualization with an abrasion that can be revealed after the
application of this dye (Lauber & Souma, 1982). Application of toluidine blue dye does
not allow for injuries to be dated precisely, however, the dye provides some help to the
examiner to decide if the findings corroborate the rape victims’ date of the assault, as
healed or healing injuries will not have uptake of the dye.
Utilization of the three techniques of genital inspection (direct or gross
visualization, toluidine blue dye, and the use of a colposcope) are essential in the acute
examination of an adult patient after a rape. All patients should have a complete vulvar
examination with gross visualization, followed by inspection of the genitalia after the
application of toluidine blue, and finally, inspection of the genitalia with a colposcope.
Factors Affecting Physical Exam Findings
Some lifestyle factors that affect the patient examination findings are not related
to the assault, but rather they are a fact of the patients’ lifestyle choices. Other genital
9

findings are the result of the patients’ demographics (age, race), and hormonal status
(pregnancy, menses, use of oral contraceptives, breast feeding, amenorrhea,
hysterectomy, and menopause). There are also lifestyle factors that may affect the
physical findings over which the patient has control. These include smoking and the use
of alcohol. Other lifestyle factors that may affect the examination findings include the use
of tampons, condoms, whether the patient has undergone any vaginal procedures prior to
the examination, any sexually transmitted infections or other bacterial infections that the
patient has or is being treated for at the time of the examination, or, any lubrication used
at the time of the assault. Finally, if the rape was the first sexual intercourse, the
interpretation of the examination findings may be affected. All these lifestyle factors will
be controlled for in this research.
Purpose
The purpose of this study was to describe the profile of injuries sustained by
females who have been raped and subsequently examined by a Sexual Assault Nurse
Examiner. In addition, the injury patterns of women reporting consensual and
nonconsensual intercourse were compared. It was important to evaluate and compare the
two groups to know what injuries may only be seen in the women reporting nonconsensual intercourse.
Research Questions
1.

Is there a difference between women ages 18-39 and women ≥40 in the
detection of genital trauma?
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2. Is there a difference between women ages 18-39 who had consensual
intercourse verses women between the ages of 18-39 who had non-consensual
intercourse in the detection of genital trauma?
3. Is there a difference between women ≥40 years of age that had nonconsensual intercourse verses women ≥40 years of age that had consensual
intercourse?
4. Is there a difference between 18-39 year old women and women ≥40 years of
age that had consensual intercourse in reference to genital trauma?
5. Is there a difference between 18-39 year-old women and women ≥40 who had
non-consensual intercourse in reference to genital trauma?
6. Are there differences in the genital injuries between women 18-39 years of
age verses women ≥40 classified into consensual and non-consensual
intercourse across the three different methods of examination (direct
visualization, use of toluidine blue dye, and with magnification)?
7. Is there a difference within each of the methods (direct visualization, use of
toluidine blue dye, and with magnification) in the average number of genital
injuries between the consensual and non-consensual intercourse groups?
8. Do lifestyle factors (smoking, use of alcohol at the time of the assault),
demographics (age, race), hormonal status (menses, pregnancy, menopausal,
breast feeding, hysterectomy, amenorrhea, and use of birth control pills), or
medical conditions (sexually transmitted infections, bacterial or other vaginal
infections, vaginal procedures, tampon use, condom use or use of lubrication)
11

increase the risk of vaginal injuries as they are detected by direct visualization
among women reporting non-consensual intercourse?
9. Is there a definitive profile of genital and non-genital injuries for women who
report nonconsensual intercourse?
Hypotheses
1. There is no difference between women ages 18-39 and women ≥40 in the
detection of genital trauma.
2. There is no difference between women ages18-39 who had consensual
intercourse verses women between the ages of 18-39 who had non-consensual
intercourse in the detection of genital trauma.
3. There is no difference between women ≥ 40 years of age who had nonconsensual intercourse verses women ≥ 40 years of age who had consensual
intercourse in the detection of genital trauma.
4. There is no difference between 18-39 year-old women and women ≥40 who
had consensual intercourse in reference to genital trauma.
5. There is no difference between 18-39 year-old women and women ≥40 who
had non-consensual intercourse in reference to genital trauma.
6. There are no significant differences in the genital injuries between women 1839 years of age verses women ≥40 classified into consensual and nonconsensual intercourse across the three different methods of examination
(direct visualization, use of toluidine blue dye, and with magnification).
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7. There is no difference within each of the methods (direct visualization, use of
toluidine blue dye, and with magnification) in the average number of genital
injuries between the consensual and non-consensual intercourse groups.
8. Lifestyle factors (smoking, use of alcohol at the time of the assault),
demographics (race, age), hormonal status (menses, pregnancy, menopausal,
breast feeding, hysterectomy, amenorrhea, and use of birth control pills), or
medical conditions (sexually transmitted infections, bacterial or other vaginal
infections, vaginal procedures, tampon use, condom use or use of lubrication)
do not increase the risk of vaginal injuries as they are detected by direct
visualization among women reporting non-consensual intercourse.
9. There is not definitive profile of genital and non-genital injuries for women
who report nonconsensual intercourse.
Theoretical and Operational Definitions
The theoretical definition for rape varies from state to state. The Virginia Statute
§18.2-61 definition for rape is:
If any person has sexual intercourse with a complaining witness who is not his or
her spouse or causes a complaining witness, whether or not his or her spouse, to
engage in sexual intercourse with any other person and such act is accomplished
(i) against the complaining witness's will, by force, threat or intimidation of or
against the complaining witness or another person, or (ii) through the use of the
complaining witness's mental incapacity or physical helplessness, or (iii) with a
child under age thirteen as the victim, he or she shall be guilty of rape. If any
13

person has sexual intercourse with his or her spouse and such act is accomplished
against the spouse's will by force, threat or intimidation of or against the spouse or
another, he or she shall be guilty of rape. (Code of Virginia)
Penetration is described in §18.2-67.2 as: “if he/she penetrates the labia majora or anus of
a complaining witness” (Code of Virginia).
For purposes of this research, the operational definition of rape was an adult
woman’s report of penile penetration past the labia majora, without her consent. For
purposes of this research, the operational definition of consensual intercourse was an
adult woman’s report of penile penetration past the labia majora, with her consent.
The theoretical definition of a colposcope is
a technical device [used] to illuminate and magnify the part of the body being
inspected by a health care professional. Green lens filters make scars or abnormal
patterns of blood vessels stand out from normal genital tissue. Colposcopy
enables examiners to detect microscopic injury, and it reduces the need for
repeated examinations of rape victims; the colposcope can be attached to a 35mm
or video camera for documentation when evaluation by other medical experts is
needed, or as evidence for prosecuting cases. (The Forensic Nurse, 2008)
The operational definition of a colposcope for this research was defined as tool that
magnifies, illuminates and photographs the genital anatomy.
The theoretical definition of an expert witness in the Commonwealth of Virginia
described in § 8.01-401.1 is:
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In any civil action any expert witness may give testimony and render an opinion
or draw inferences from facts, circumstances or data made known to or perceived
by such witness at or before the hearing or trial during which he is called upon to
testify. The facts, circumstances or data relied upon by such witness in forming an
opinion or drawing inferences, if of a type normally relied upon by others in the
particular field of expertise in forming opinions and drawing inferences, need not
be admissible in evidence. The expert may testify in terms of opinion or inference
and give his reasons therefore without prior disclosure of the underlying facts or
data, unless the court requires otherwise. The expert may in any event be required
to disclose the underlying facts or data on cross-examination. To the extent called
to the attention of an expert witness upon cross-examination or relied upon by the
expert witness in direct examination, statements contained in published treatises,
periodicals or pamphlets on a subject of history, medicine or other science or art,
established as a reliable authority by testimony or by stipulation shall not be
excluded as hearsay. If admitted, the statements may be read into evidence but
may not be received as exhibits. If the statements are to be introduced through an
expert witness upon direct examination, copies of the statements shall be provided
to opposing parties thirty days prior to trial unless otherwise ordered by the court.
(Code of Virginia)
For purposes of this research, an expert witness was a medical professional (e.g.,
SANE, or a physician) who testifies during a courtroom process (e.g., a court hearing, or
trial) and provides an opinion about the injuries that were documented in the forensic
15

report. For purposes of this research, a fact witness was a medical professional (e.g.,
SANE, or a physician) who testifies during a courtroom process and does not provide an
opinion about the injuries that were documented in the forensic report, but does testify to
any facts about the examination. For example, a fact witness can state the patient had an
abrasion, but an expert can explain the causative factor that may have caused the
abrasion. This opinion by the expert may be that the injury was caused by friction. The
expert can then describe any of the causative factors may be specific to the court case.
Theoretical Framework
Engel, a psychiatrist, first described his new model of health and illness in a 1977
article in Science: “A biopsychosocial model is proposed that provides a blueprint for
research, a framework for teaching, and a design for action in the real world of health
care” (p. 129). The Biopsychosocial (BPS) Model of Health and Illness
aims to explicate its implications in healthcare, characterize the nature of past and
present perceptions of health and what factors influenced change, delineate the
position of health psychology in different environments, and reveal the methods
used to study biopsychosocial interaction. (Lakhan, 2006, p. 2)
Engel expanded the narrow biological focus of previous health and illness models to
include the need to consider the simultaneous impact of physiological and social factors
(see Figure 1).

16

Figure 1. The Biopsychosocial (BPS) Model of Health and Illness.
From Dr. Shaheen E Lakhan: The Biopsychosocial Model of Health and
Illness.

In 1948, the World Health Organization (WHO) proposed changing the existing
biological model to a more complete, complex model. They eventually adopted the BPS
Model. “An important facet of the biopsychosocial model lacking from the biological
model is the concept of illness, which refers to a person’s individual experience of
disease” (Deep, 1999, p. 497).
The BPS model maintains that every injury involves biological, physiological and
social factors. Utilizing this model, the biological, psychological and the sociological
aspects of injury to adult women can be investigated and evaluate the impact they may
have on the tissue of a woman after a rape.
One of the most important considerations of this study was, in fact, biological.
That is, women who have been raped may not exhibit physical findings. While this might
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appear to indicate lesser trauma to the women, the BPS model reinforces the need to
consider more than a mechanistic view of health.
Biological aspects pertinent to this research include the lifestyle factors that
cannot be changed. These included race, age and hormonal status (e.g., pregnancy,
menstrual status, amenorrhea, breast-feeding, menopause, and oral contraceptives) at the
time of the SANE examination.
Psychological aspects included the mental or emotional aspects of whether or not
the patient had consensual or nonconsensual intercourse. If this were a reported rape, the
psychological aspects of the court process could also affect the patient’s health status. A
woman’s BPS responses to rape are affected not only by the rape, but also by the
response of law enforcement and how she was treated during the rape examination,
including whether she was examined by a SANE or a non-SANE (Resnick, Acierno,
Holmes, Kilpatrick, & Jager, 1999). If the suspect was arrested and charged, the legal
proceedings, including the possible culmination in a trial may have further affected the
BPS responses of the woman. Finally, factors of the court findings were likely to be
important, including whether charges were dropped, if there were a plea agreement, or if
there were a trial with a verdict of guilty or not-guilty.
Factors of the woman’s lifestyle in general (e.g., smoking), and around the time of
the rape (e.g., alcohol consumption) also affect a woman’s BPS response to the rape.
Ensuing events further affect her BPS responses include current or recent vaginal or
sexually transmitted infections.
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CHAPTER 2. LITERATURE REVIEW

Process for Review
The computerized databases used for the literature review included: CINAHL,
Ovid, MEDLINE, Proquest, Pubmed, and Cochrane databases. Articles from 1950 to
2008 were reviewed. The keywords used in the literature searches included: rape, sexual
assault, SANE, rape injuries, sexual assault injuries, genital findings sexual assault,
toluidine blue dye, vaginal trauma, sexual assault examinations, and colposcope. A
comprehensive review of the literature was completed and the sentinel articles, while
older, are included in the analysis. Research literature was reviewed to assess the
foundation for answering the current research questions. Articles that discussed anal
injuries or cervical injuries after sexual assault were not included as they did not pertain
to the research questions.
Introduction
The purpose of this study was to document genital and physical injuries of women
reporting sexual assault. Genital injuries were documented using a three-part examination
process. This study was a logical extension of the research performed to date, and seeks
to fill some of the methodological gaps in extant findings. Several areas of literature
comprised the foundation for the current study. These are related to injuries resulting

19

from sexual assault and the evolution of the science of a complete understanding of these
injuries.
Intercourse and Genital Injuries
Norvell (1984) researched what types of genital injuries were found in women
after consensual intercourse. Women between 23-35 years of age (N = 18), who had been
sexually abstinent for 72 hours were examined, then they were examined again within 6
hours of consensual intercourse. Norvell utilized a colposcope, and the application of
Lugol’s solution as a tissue-staining dye to evaluate the presence of genital injuries after
consensual intercourse. Norvell found that 11 out of 18 women (61.1%) had vaginal
injuries after consensual intercourse. Norvell discussed positive findings as “localized
areas of increased vascularity similar to telangiectasia (small blood vessels on the skin),
broken blood vessels with small areas of fresh blood and microabrasions with superficial
denuding of the epithelium and increased vascularity” (1984, p. 271). This documentation
of findings of genital trauma is important when considering examination profiles of
women following intercourse.
The significance of Norvell’s study was that 2 patients in the abstinence group
had telangiectasia, considered by many examiners to be a normal finding. In the
consensual group, 11 exams were reported as positive, including 7 subjects who had
telangiectasia. Four patients had broken capillaries or micro abrasions (visualized only
after the application of the dye). Eliminating the patients with telangiectasia from the
group with positive findings decreased the positive findings from 61% (as Norvell had
reported) to 36%. None of the patients studied had injuries noted on direct visualization.
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Although this study is 25 years old, and despite its major methodological
limitations, Norvell’s findings are still widely relied on in court proceedings to minimize
the significance of exam findings of genital trauma. Further, this study also had a very
small sample (N = 18). In addition, the tissue-staining dye that was used was Lugol’s
solution. Norvell stated a limitation in the research was that the uptake of Lugol’s
solution is inconsistent and therefore the outcomes may be unreliable. Finally, while
Norvell did have some exclusion criteria, there were more variables not discussed (e.g.,
smoking status, pregnancy status) that potentially may have made a positive or negative
impact on the genital findings.
Sommers et al. (2008) evaluated the differences in genital injuries in black
women compared to white women (N = 120, 63 black, 57 white). The examinations were
completed within 24 hours of the consensual intercourse and consisted of examination by
direct visualization, toluidine blue dye application and with a colposcope. Fifty-five
percent of all women had at least one injury noted on examination. More injuries were
noted in the white population than the black (OR 2.94; 95% CI, 1.52-5.80; p = .0012). No
statistical differences between the two races on the examination of the anus (p = .99) or
the internal genitalia (p = .20), however, there were statistically significant differences
between races on the injuries to the external genitalia (p = .003).
Since these researchers only evaluated adult women who had consensual
intercourse, the findings cannot be generalized to the non-consensual population. The
researchers stated that one limitation was the use of TEARS (an acronym that describes
characteristics of injury: tears, ecchymosis, abrasions, redness, and swelling) for their
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examination. TEARS have not undergone interobserver reliability. Redness was seen in
9% of the total subjects and swelling was 0%. Redness is an expected finding in
consensual intercourse. By removing redness and swelling from the final evaluation, the
percent of injuries in white women almost doubled that in black women in frequency of
injuries (73% versus 38%) (see Table 2). The researchers noted another limitation to this
research may be human error that led to inappropriate identification of injuries. The
examiners may have missed injuries or may have identified structural changes or pigment
changes as injury. There was no documentation of a peer review of the chart. By having a
peer review system in place, the error rate of the findings would decrease. Not
considering the trauma to the anus in the findings of the examination and only evaluating
the three methods on internal and external genitalia (see Table 3), a decreased detection
of injuries were noted. Finally, a discrepancy from prior literature that supports more
injuries will be noted after toluidine blue dye and/or with the colposcope. In this study,
however, the numbers decrease. For example, on direct examination 12 of the black
women had genital injuries. With the use of the colposcope 11 women had genital
injuries (see Table 3). Since the primary purpose of the colposcope is to magnify the
genital region, the number of injuries should be the same or higher. This increases the
possibility of either examiner error or the examination was combining direct visualization
with the colposcope.
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Table 2
Revised Injury Occurrence for Consensual Intercourse
Genitalia
Race
Tears Ecchymosis Abrasions
External
Genitalia
Internal
Genitalia
Internal
Genitalia
External
Genitalia

Total

Black

11

0

4

15

Black

1

6

2

9

White

2

4

3

9

White

20

0

13

33

Total
Black

Total
White

24
(38%)

42
(73%)

Note. Based on Sommers et al., 2008.

Table 3
Revised Injury by Method
Genitalia
Race
External
Genitalia
Internal
Genitalia
Total
External
Genitalia
Internal
Genitalia
Total

Visual

TBD

Colposcope

Black

12 (19%)

15

11

Black

11 (17%)

2

10

Black

23 (37%)

White

24 (42%)

27

23

White

16 (28%)

3

16

White

40 (60%)

Note. Based on Sommers et al., 2008.

Rape and Genital Injuries
Lauber and Souma (1982) explored whether toluidine blue dye would highlight
genital trauma in women after rape and consensual intercourse that may not be visible on
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direct observation. They were the first to introduce the use of toluidine blue dye into the
examination of sexually assaulted women. Four family practice residents and two
gynecologists examined women who went/were taken to an emergency department
within 48 hours of the intercourse/rape (N = 44, 22 women reporting consensual
intercourse and 22 reporting non-consensual intercourse). Forty percent of the women in
the non-consensual intercourse group had positive toluidine blue uptake (microtrauma),
whereas only 4.54% of the women in the consensual group had uptake of the dye. The
identification of microtrauma can be a significant finding after a rape. The researchers
concluded that the identification of microtrauma can be interpreted as being caused by
force, but no conclusion regarding whether or not these injuries are from rape could be
applied.
Lauber and Souma emphasized the importance of a visual examination prior to
the use of toluidine blue dye or the colposcope. They stated, “of importance is the
examiners’ evaluation of their ability to identify trauma before using the dye” (1982, p.
647). One woman in the consenting intercourse group had injuries noted prior to the
application of the dye that was due to a vaginal infection. Otherwise, no patients in the
consenting group had injuries noted on direct visualization. Eight of the 22 women in the
non-consensual group had injuries noted prior to the application of the dye. Limitations to
Lauber and Souma’s research included the small number of participants in the study, as
well as no documented control for variables, such as recent vaginal procedures, the use of
tampons, or any consensual activity for the non-consensual group.
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Cartwright Moore, Anderson, and Brown (1986) conducted a retrospective chart
review to determine the number of women (N = 247) with genital injuries that were
seeking care after a reporting a rape. Overall, 17% of the women had genital injuries
noted on direct visualization. Toluidine blue dye and a colposcope were not utilized. The
significance of this study is that the majority of women reporting a rape did not have
genital injuries on direct visualization.
Although this study was reported in 1986, it is still commonly offered in the
courtroom as proof that women who are raped do not always have injuries. While this is
true, the research is dated with poor methodology. No control for any variables were
documented that may have strengthened or affected the outcome. While toluidine blue
dye and the colposcope were not used, this study was about injuries on direct
visualization. The use of the dye or the colposcope may have increased the number of
smaller injuries women sustain after a sexual assault.
McCauley Guzinski, Welch, Gorman, and Osmers (1987) looked at race, parity,
age and other factors impact on toluidine blue findings in women after a rape (N = 24).
Examination on direct visualization revealed 1 woman with a genital laceration. After
application of the toluidine blue dye, an additional 13 women were seen to have genital
injuries. These results were compared to a control group (N = 48) of women who had
consensual intercourse. Only 5 out of the 48 women had injuries seen with toluidine blue
application; no injuries were noted on direct visualization. Two women who had
toluidine blue uptake had recently used a tampon. Both of those women were in the
sexually assaulted group. Two women in the control group had had a recent speculum
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exam, 1 was positive for toluidine blue dye, the other negative. Two women in the
control group had consensual intercourse at least five times in the week prior to the
examination; they both had negative examinations. “While toluidine blue-highlighted
lacerations do occur in a small number of controls, their presence is strongly suggestive
that intercourse was against the consent of the adult patient” (McCauley et al., 1987, p.
107).
A potential limitation to this study was age, as the researchers examined women
over the age of 19, but did not include the age of the oldest woman. The other limitation
to this study was the number of subjects (N = 24). Many of the variables produced
insufficient numbers to know if tampon use or a speculum examination had an effect on
the outcome.
Slaughter and Brown (1992) examined women (N = 131) who sought medical
care after a sexual assault to determine what genital injuries were identified with the use
of a colposcope. Slaughter and Brown were the first researchers to evaluate the use of the
colposcope in examinations of women reporting sexual assaults. All subjects were seen
within 48 hours of their assault. A direct examination of the genitalia was performed on
all women, followed examination with a colposcope, followed by an examination using
toluidine blue dye. Subject ages ranged from 13-85 years of age (x̄ = 25). Eighty-seven
percent of the women had injuries noted with magnification by the colposcope. A followup examination was conducted on 64 of the patients who initially had trauma noted. The
date of the follow-up examination ranged from 4 to 54 days (one follow-up examination
was 134 days) after the initial examination. Only 4 of the 64 women did not have
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complete healing. Therefore, this study concluded that it is important to evaluate women
seeking care after a sexual assault as soon as possible.
A significant limitation in the above research was that the women were all
examined first with direct visualization, yet these findings were not reported. Also,
although the research did include the use of the colposcope and toluidine blue, the
examination used the colposcope followed by the use of toluidine blue dye. “In our series
toluidine blue did not define trauma not already seen with the colposcope” (Slaughter &
Brown, 1992, p. 85).
Slaughter, Brown, Crowley, and Peck (1997) compared genital trauma in women
13-26 years of age) after rape and after consensual intercourse with the use of the
colposcope. Women who went to a sexual assault center were examined (N = 217) to
identify any vaginal injuries visible with a colposcope. Women in the non-consensual
group (n = 142) had significantly more injuries than the consensual (n = 75) sample (89%
vs. 11%). The researchers concluded that the colposcope “has enabled the forensic
examiners to obtain evidence of genital trauma in 87-92 percent of rape victims seen
within 48 hours” (Slaughter et al., 1997, p. 419). Of particular significance is that none of
the patients in the consensual group had vaginal injuries to more than one site, whereas in
the non-consensual group, “most had several injuries, often at different locations” (p.
420).
The subjects in Slaughter and colleagues’ research were young. By including the
results of the adolescent examination findings in with the findings in adult women, any
effect of younger age were not considered. Another limitation to Slaughter and
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colleagues’ research was the lack of documentation of the examination by direct
visualization.
Bower and Dalton (1997) conducted a retrospective chart review of women who
sought care after a sexual assault to determine the presence of genital and physical
injuries (N = 83). The examination consisted solely of direct visualization; toluidine blue
dye and a colposcope were not utilized. Results showed the majority of women had
physical injuries (82%) while only 27% of the women evaluated had genital injuries.
Age was a limitation (16-48 years of age) as adolescents may have a different
injury pattern than adults. The time to the examination was between 1 and 11 days.
Healing may have occurred prior to the later examinations, which may affect the
outcome. Anal injuries were included in the final number of genital injuries. By removing
the 6 patients with anal injuries, the percentage of women with genital injuries dropped to
22%. Finally, 2 patients in the research had no sexual intercourse prior to the rape. Both
of those patients had genital injuries. By eliminating the virgins from the study, the
number of the women having genital injuries dropped to 19%.
Lenahan , Ernst, and Johnson (1998) explored whether the use of the colposcope
improved the visualization of genital injuries over direct visualization alone. A
prospective study was conducted on women who sought care after reporting a sexual
assault (N = 17). On direct visualization, 6% of the women had sustained genital injuries,
whereas 53% of the women examined had injuries after the use of the colposcope. The
results were statistically significant (p = .0114).
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In 2002, Sachs and Chu conducted a retrospective study to describe the predictors
of genital injuries in females reporting sexual assault (N = 209). While the exact ages
were not documented, there were categories of ages: patients under the age of 15, 15 to
39 years of age, and women over the age of 40. Using logistic regression analysis the
researchers found that the risk for vaginal injuries was greater based on resistance (OR
5.96, 95% CI = 1.21-29.36), and rectal penetration (OR 7.47, 95% CI = 1.05-53.07).
Those with a greater than a high school education were also as likely to have vaginal
injuries (OR 7.13, 95% CI = 1.03-49.65). Females under the age of 15 had a higher
incidence of vaginal injuries than adults (p = 0.553). While the results were not
statistically significant, it does show a difference that needs to be explored further.
Limitations to this study include the lack of documentation of injuries noted on
direct visualization, and that the combined use of toluidine blue dye and the colposcope
was documented only into one finding. Exclusion criteria did not include prior sexual
experiences. Including adolescents or adults who may not have had any prior sexual
intercourse may have altered the outcome of this research. Also, the research findings
included the results of the examinations of adolescents in with the adult population (age
15-24 years of age category), which again may affect the reliability of the study.
Palmer and colleagues (Palmer, McNulty, D’Este, & Donovan, 2004) undertook
a retrospective case review of sexual assaults records to analyze vaginal injuries and any
factors associated with the recognition of these vaginal injuries. Subjects were women (N
= 153) who sought medical care within 72 hours of the assault. Ages ranged from 14 to
73 years of age. This study demonstrated that as age increased, so did the risk of genital
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injury. Women over the age of 40 had 5.6 times more likely to have genital injuries than
women in the 14-19 age range (95% CI, 1.6-20.3: P = 0.01).
Limitations in this research include the lack of examination by direct
visualization. Including adolescents (age 14-17 years of age) and postmenopausal women
in the research may also have affected the generalizability of the genital findings. Also,
there were no exclusion criteria utilized in their research. Subjects were, “All women
aged 14 years or older, undergoing forensic medical examinations within 72 hours of
their assault, and were eligible for inclusion in the study” (Palmer et al., 2004, p. 56). By
not controlling for or excluding certain variables (e.g., past sexual experiences, tampon
use, infection) the outcome may have been affected.
Anderson and colleagues (Anderson, McClain, & Riviello, 2006) compared
vaginal injuries of women who reported consensual intercourse with a group of women
reporting non-consensual intercourse (N = 102, 46 consensual, 56 non-consensual). Ages
in the consensual group ranged from 21-45 years of age, and in the non-consensual
group, the ages ranged from 16-54 years of age. Injuries were evaluated with the use of
toluidine blue dye and with the use of a colposcope. Examinations with direct
visualization were not documented. There was no statistical difference in vaginal injuries
seen after consensual or non-consensual intercourse (p = .765). Of practical and statistical
significance was that patients with two or more genital injuries were 9.7 times more
likely to be in the non-consensual group (p = .011).
The most significant limitations in Andersons and colleagues’ research was the
potential of bias in the findings as there were adolescents in the non-consensual group,
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but adolescents were not represented in the consensual group. This is an important
limitation in this research as conclusions cannot be compared accurately between the
groups. The other major limitation in the study was not utilizing the three-part
examination process. There was no documentation about any injuries seen in either group
on direct visualization. Toluidine blue dye and the colposcopic findings were combined
into one finding, therefore limiting the interpretation of the significance of these injuries.
Crane (2006) conducted a secondary analysis of females (N = 620) who sought
care after a sexual assault to determine if there were predictors of rape injuries. Subject
ages ranged from 13-87 years of age, with 97% of the subjects of Caucasian race.
More than 20% of the women had genital injuries. Physical injuries were present
in14% of the women, and over half of these women had physical and genital injuries.
Three variables showed to have a protective effect for the outcome of injuries. This
included examinations after 72 hours (OR = 0.13, 95% CI = 0.04, 0.41); no weapon
present (OR = 0.4, 95% CI = 0.17, 0.92) and having one perpetrator had a protective
effect on injury (OR = 0.23, 95% CI = 0.12, 0.42).
Subject age was a limitation of the research (age 13-87 years). In the final
analysis in the research, predictors of physical injuries were not separated from predictors
of rape injuries. There was not a breakdown on the identification of the injuries; whether
they were seen with direct visualization, with tissue-staining dyes, such as toluidine blue,
or if they were identified using a colposcope.

31

Rape and Physical Injuries
Riggs and colleagues (Riggs, Houry, Long, Markovchick, & Feldhaus, 2000)
analyzed 1076 cases of sexual assault to determine demographics and characteristics of
rape victims and a description of the evidentiary examination. Subjects’ ages ranged from
1 to 85 years of age (x̄ of 25 years). The examinations were all performed by the
emergency medicine resident on duty. Non-genital injuries were documented in 67% of
the cases. The injuries included lacerations, abrasions or contusions. Twenty percent of
the patients needed additional medical procedures or interventions such as x-rays,
laboratory studies or computerized tomography (CT) of the head or abdomen.
In addition to their work on genital injuries after rape, Palmer et al. (2004) also
assessed the physical injuries patients sustained after a sexual assault. Overall, 46% of the
patients sustained physical injuries (CI 95%, 38-55%). Sixty-six percent of the injuries
were considered minor, primarily consisting of abrasions, lacerations, and bruises. Two
percent of the patient sustained fractures. Three of the women who were evaluated had
severe injuries requiring hospitalization.
Genital Injuries With No Prior Intercourse
Biggs and colleagues' (Biggs, Stermac, & Divinski, 1998) research compared
genital injuries of women (N = 132) with and without prior sexual experience. Subjects’
ages ranged from 15 to 64 years of age in the group with no prior sexual experience (x̄
21.58) and ages 15-56 years of age (x̄ 20.77) in the group who have had prior sexual
experiences. All of the examinations in this research were done utilizing gross or direct
visualization technique. Toluidine blue dye and a colposcope were not utilized. Over 65%
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of women who were not sexually active had genital trauma, compared to 25.8% of
sexually active women (p<0.01). The significance of this research is that over 34% of the
sexually active women and over 74% of virgins had completely normal examinations on
direct visualization. Women without prior sexual experience had statistically more sites
of injuries than sexually active women (0.38 vs. 1.08, p < 0.001).
The most significant limitation in Biggs study is that the women were examined
as many as 10 days post assault. Superficial injuries may have healed prior to the
examination; therefore, the findings could actually be much higher than reported. Biggs
and colleagues also suggested that not excluding for different variables may affect the
outcomes of the examinations: “Many variables (e.g., hormonal status, lubrication,
position and assailant characteristics) are not fully understood how they might influence
sexual assault-related physical trauma and therefore need to be investigated in on-going
research” (1998, p. 36).
White and McLean (2006) evaluated adolescents who sought care after a sexual
assault to determine if there were a difference between genital injuries in virgins verses
non-virgins (N = 178, 81 virgins, 97 non-virgins). The adolescents who reported they
were virgins had more injuries than the sexually active adolescent (53% versus 32%).
There were no statistically significant differences between ethnicity, or tampon use. The
virgin group took on an average 90 hours to seek care in an emergency department, while
the non-virgins reported the sexual assault less than 44 hours. This may have an effect on
the outcome as some injuries may have healed within 90 hours.
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Adolescents
McCauley, Gorman, and Guzinski (1986) conducted a retrospective chart review
to compare the identification of injuries to the posterior fourchette utilizing toluidine blue
dye in children. Sexually abused children under the age of 11 (n = 24), and adolescents,
11-18 years of age (n = 25 adolescents) were compared to control groups of adolescents
with consensual intercourse within 48 hours prior to the examination (n = 25) and
children with no past sexual intercourse history (n = 24). A direct visualization
examination was conducted, followed by toluidine blue application. One adolescent in
the sexually abused group had an injury on direct visualization and five others had
injuries revealed with the application of the dye. In the control group of adolescents,
seven had injuries noted after toludine blue uptake, though none had lacerations or
abrasions on direct visualization. In two of the examinations, a speculum examination
was done prior to the application of the dye, so the actual number that can be relied on is
five with positive injuries.
In McCauley et al.’s pediatric group of suspected child abuse, 0-5 years of age
(n = 6), 2 of the 6 had injuries noted after the application of toluidine blue dye. In
children with no history of sexual penetration, but a history of fondling, 1-10 years of age
(n = 5), there was no uptake of toluidine blue in any of the cases. Finally, in group three
of children, 1-10 years of age (n = 13) with a clear history of penetration, 4 had injuries
noted on direct visualization and 2 more had injuries noted after toluidine blue
application. In the pediatric control group (n = 24), none of the children had uptake of the
toluidine blue dye.
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This research emphasizes the importance of performing an examination with
direct visualization prior to a speculum exam or prior to the application of the dye: “Any
technique that improves the ability of the examiner to detect objective evidence of sexual
abuse deserves close attention” (McCauley et al., 1986, p. 105).
These results, however, cannot be generalized to the adult population; the
development of a child or adolescent is different than the fully-mature adult. “This may
reflect the tense and more spasmodic pubococcygus muscle in the adolescent. The
characteristics of this muscle may cause painful intercourse with a higher incidence of
vaginal lacerations even if the intercourse is voluntary” (McCauley et al., 1986, p. 105).
Jones and colleagues (Jones, Rossman, Wynn, Dunnuck, & Schwartz, 2003)
described the differences in anogenital injuries between adults and adolescents (N = 766,
329 adolescents, 437 adults) following a report of sexual assault. Subject ages ranged
from 13 to 82 years of age (x̄ 23 ± 7.8 years). For this research, the definition for an adult
was a patient 18 years of age and older, and the definition for an adolescent was a patient
between the ages of 13 and 18. Jones et al.’s research found adolescents had more genital
trauma than adults (83% vs. 64%, p < 0.001). The overall pattern of injuries between
adolescents and adults was statistically significant. Adults had fewer injuries to the
hymen when compared to adolescents, but had an increase of injuries to the perineum.
The subject severe age range (18-82 years of age) did not include a control group,
as menopausal women were included in the adult group. Jones et al.’s research included
examinations only by colposcope and toluidine blue dye; no documentation of injuries
seen on direct or gross visualization was documented in the research. In over 50% of the
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sexual assaults, alcohol or drugs were used; no control group for this was utilized in this
research.
Baker and Sommers (2008) compared the genital injuries of adolescents (14-21
years of age) with young adults (22-29 years of age) who sought care within 72 hours
after a rape (N = 234; 140 adolescents, 94 young adults). Overall, 68.2% of the patients
had a genital injury, with 65.7% of the adolescents with genital injury, compared with
58.5% of the young adults. Baker and Sommers concluded that age was not statistically
significant (OR = 0.945, 99% CI: 0.856-1.043, p = .140). There was a statistically
significant difference in the numbers of genital injuries noted. Adolescents sustained
more genital injuries than young adults (Z = -6.19, p < .001).
A significant limitation to this research is that there was no distinction in
adolescents or young adults as to whether they were sexually active or never had sexual
intercourse prior to the rape. Documentation of their sexual maturity was not documented
(menses status) which may have an effect on the injuries. Finally, while the researchers
did not use toluidine blue dye, they did not discuss whether the injuries they noted were
seen on direct visualization or with the colposcope.
Factors Affecting the Examination
Smoking
Researchers have demonstrated delayed wound healing in smokers who have
undergone surgery or from disease process. Silverstein (1992) wrote, “nicotine is a
vasoconstrictor that reduces nutritional blood flow to the skin, resulting in tissue ischemia
and impaired healing of injured tissue” (p. 226). Freiman and colleagues (Freiman, Bird,
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Metelitsa, Barankin, & Lauzon, 2004) researched the cutaneous affects of smoking; they
described a relationship between poor wound healing and premature skin aging in
smokers. Due to potential delayed healing, this may have implications in the
interpretation of genital injuries of women who smoke who have been sexually assaulted.
Adams, Keating, and Court-Brown (2001) compared the healing rates of smokers
and non-smokers with open tibial fractures (N = 273; 140 smokers, 133 non-smokers).
Healing rates were prolonged in the smoking group. Smokers’ time to union of bone was
approximately 32 weeks, compared to 28 weeks for non-smokers (P < 0.05). Additional
procedures such as bone grafting to aid in the healing process was required in 36 (26%)
smoking patients compared with 24 (18%) non-smoking patients. While this research
cannot be generalized to genital injury, it is important to use smoking as a variable in
sexual assault research to determine if smoking delays healing in patients with genital
trauma.
Tampons
Emans and colleagues (Emans, Woods, Allred, & Grace, 1994) compared
adolescents with no prior sexual intercourse with sexually active adolescents who used
tampons (N = 200, 100 consensual, 100 non-consensual). Emans et al. found hymenal
clefts found on examination of the adolescents in both groups and concluded that tampon
use cannot be attributed to the hymenal findings.
In re-evaluating the data, Goodyear-Smith reevaluated Emans and colleagues’
data in 1998 and found a correlation between tampon use and hymenal clefts in nonsexually active adolescents. Fourteen percent of the adolescents without prior sexual
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intercourse who used tampons had complete hymenal clefts, compared with 6% of the
adolescents without prior sexual intercourse who did not use tampons. The significance
of this research shows that while there were differences in hymenal findings in nonsexually adolescents who used tampons, there was no difference in sexually active
adolescents. While these findings cannot be generalized to the adult population, there
may be no link between genital trauma and tampon use.
Two case studies about tampon use and vaginal injuries were evaluated and
included due to the paucity of research about tampon use and genital injury in adult
women. Gray, Norton, & Treadwell (1981) described 6 patients in a physician’s office
with vaginal lacerations due to the plastic applicator of tampons. Callins (1979) published
an article in 1979 describing one patient with a tampon-induced vaginal wall laceration.
Speculum Examinations
Jones and colleagues (Jones, Dunnuck, Rossman, Wynn, & Nelson-Horan, 2004)
determined that a speculum examination caused genital injuries. Adult women seeking
medical care after a sexual assault (N = 27) were evaluated pre-speculum and postspeculum examination for the identification of genital injuries. Toluidine blue dye was
used prior to and after the speculum insertion. Sixty-seven percent of the women had
genital injuries prior to the insertion of a speculum. After application of the toluidine blue
dye, one additional woman had genital injuries documented.
Post-Menopausal/Older Women
Sommers et al. (2006) evaluated the differences in genital injuries in women (N =
120). Three age categories were established: 50 years of age and older (n = 40), 40-49
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years of age (n = 40), 30-39 years of age (n = 40). No statistical differences in genital
injury by age, or race as the variable of genital injury or physical injury was observed in
this study.
Eckert and Sugar (2008) conducted a chart review of women presenting for care
after a sexual assault, to compare injuries in the older women with younger women.
Subjects (N = 2059) were placed into three age groups: 20-39 years of age (n = 1471),
40-55 years of age (n = 498), and women over 55 years of age (n = 90). The racial
distribution was not statistically different between the three groups. Genital trauma was
the highest in the women age 55 and older (35.6%) with 21.1% in the youngest group and
26.4% in the middle group (p = .04).
Perimenopausal and menopausal women begin to have changes to their vaginal
tissue. As the vaginal tissue loses estrogen, the tissue becomes thinner, dryer and less
elastic and the pH becomes higher, more alkaline. The vaginal rugae thin out and become
less flexible, increasing the risk for painful intercourse or injury during consensual
intercourse (Greendale and Sowers, 1997). “Knowledge of genital anatomical and
physiological changes in this population [menopausal women] is essential in order to
correctly interpret injuries” (Templeton, 2005, p. 99).
Summary of Key Points
There is a paucity of research about the range and severity of injuries resulting
from sexual assault. Researchers have provided a strong foundation for the three-part
examination (direct visualization, use of toluidine blue dye, and the colposcope) as the
standard of care for women who have been raped. The interpretations of findings from
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these examinations continue to evolve; there are inconsistencies in samples and methods.
In addition, other factors about women (demographics, lifestyle choices and hormonal
stage of their life) likely to affect the post-rape examination have not been consistently
controlled for in research.
The purpose of this study is to describe the physical examination findings after a
rape using direct visualization, toluidine blue dye and the colposcope, to compare these
findings in the non-consensual population with women reporting consensual intercourse,
and to identify factors that can affect these findings. These extraneous variables will be
controlled for in the data analysis.
Many of the studies that have been published included general demographic
information; however, it is very difficult to make any conclusions from these data. For
example, Riggs et al.’s (2000) study had a sample of 1076 subjects who were sexually
assaulted. This study was more of an epidemiological study than an analysis of sexual
assault cases. Subject ages in this study “ranged from 1 to 85 years (mean, 25 years,
median, 23 years)” (p. 33). Other demographics included race, the number of assailants,
whether or not this was a stranger rape, and use of a weapon.
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CHAPTER 3. METHODOLOGY

This quantitative, exploratory study sought to profile the physical and vaginal
injuries in adult women, age 18 and older, who have been raped. This profile included a
description of the genital injuries as well as the physical injuries that were documented by
a SANE after a sexual assault examination. In this study, medical records from a large
sexual assault nurse examiner program were used in the analyses. Since documentation
forms vary from one SANE program to another, data available from one facility was used
for consistency in the documentation forms.
The research questions that were examined included: Do patients who had nonconsensual intercourse have different genital injuries than the women reporting
consensual intercourse between women ages 18-39 and women age 40 and older? These
injuries were compared using the three different examination techniques: direct
visualization, use of toluidine blue dye and the use of a colposcope. Lifestyle factors such
as smoking, alcohol use, age, race, hormonal status (menses, pregnancy, menopausal,
breast-feeding, hysterectomy, and amenorrhea), infections (sexually transmitted
infections, bacterial, or other infections), and vaginal procedures, tampon use, or condom
use were explored to determine if the vaginal injuries is increased (see Appendix A,
Operational Definitions). Finally, what are other non-genital injuries experienced by
women who report non-consensual intercourse?
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Research Design
A secondary data analysis was done through a retrospective chart review. The
original data were collected at the time of the examination after a woman had been raped
and the findings were documented by the Sexual Assault Nurse Examiner. Data for a
four-year period, January 1, 2005 - December 31, 2008 was included. The charts of
women treated at a hospital-based Sexual Assault Nurse Examiner Program were
reviewed, and the data collected. All data were recorded on the SPSS Graduate Pack
version 9.0 data sheet.
Data Collection Procedures
All patients who reported a sexual assault and were evaluated in the Sexual
Assault Nurse Examiner program had a standardized report completed by the attending
SANE examiner. Data for this study did not include any male patients or children under
the age of 18. When a patient reported a sexual assault and presented at the hospital for
care, a SANE was called and met with the patient. Consent was obtained from the patient
for the examination. The consent was discussed with the patient by the SANE, and
examination options were provided. There was no cost to the patient for the forensic
examination. An interview for purposes of diagnosis and treatment was then conducted.
The SANE discussed with the patient any physical injuries she may have; a forensic and
medical interview was done to determine where and where the evidence was, and what
types of sexual acts were committed by the suspect. The consent and interview process
ranged from 15-30 minutes.
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The next step was to physically examine the patient, which included a full headto-toe assessment, obtaining at least one set of vital signs, obtaining baseline laboratory
tests (hepatitis, HIV, syphilis, sexually transmitted infection screenings, urine pregnancy
test and alcohol levels or toxicology screening based on the patient history) and the
collection of evidence using the Physical Evidence Recovery Kit (PERK). Many times,
the clothing from the patient was collected as they may contain evidence. Photography of
any physical injuries was completed during the physical examination. A detailed anogenital examination, collection of potential evidence from the vaginal area and anus was
collected, and photographs were taken of the genitalia. The examination started with
direct visualization of the genitalia, followed by application of toluidine blue dye, then
visualization of the genitalia with the colposcope. This portion of the examination could
take approximately 1-2 hours based on the patient, the number of injuries the patient may
have, and the examiner’s experience. Photographs and diagrams were part of the original
examination process. The photographs are digital and were entered into the record with
the Windows Paintbrush™ application for each patient and entered into the report at the
conclusion of the examination by the SANE.
After the examination was complete, the patient was given the opportunity to
wash and was given new clothing to wear home. The patient was given options for
medications to prevent pregnancy (emergency oral contraception), sexually transmitted
infections, and HIV testing and prophylaxis. The patient was given discharge instructions
with any information on medication use, any follow up appointments they may need and
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information on how to contact the SANE nurse if needed. This portion of the examination
took approximately 15-30 minutes.
After the patient was discharged, all the information was recorded into the
“XamStation software SANE report.” This report included the interview information as
well as the results of the physical, emotional and forensic assessment of the patient. The
report also contained the photographs from the examination. The documentation of the
examination and chain of custody of the evidence could take approximately 30 minutes to
one hour.
The Patient Chart
The patient chart was standardized and included an intake form, the physical and
genital examination, diagrams and photographs. The entire report was completed by the
SANE caring for the patient. The intake form consisted of questions the patient answered
surrounding the circumstances of the assault. It was a check-box form with room for a
narrative for clarification purposes. The physical and genital examination section on the
form included narrative sections for documentation of the physical and vaginal injuries.
Photographs of the injuries/lack of injuries were taken during the complete patient
assessment. Upon completion of the examination, a diagram was drawn of the genital and
physical findings using a software program called Paintbrush (see Appendix B, Sample
Chart).
The final step in the documentation process was a peer review of the report. One
hundred percent of the SANE reports were peer reviewed for accuracy, clarity, and were
non-biased. This peer review process validated the content and ensured its accuracy. At
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the end of the peer review process, the report was converted into an Adobe™ PDF file.
The charts were maintained as computerized records. This computerized system is known
as XamStationPro™ .
TTe peer review process is utilized to ensure quality of the exam data. Not all
facilities performed a peer review process. The facility for this data collection provided
100% peer review on all SANE reports. The facility had a policy in place that reflected
this internal review process, as well as a quality performance initiative that summarized
the process outcomes. The records were peer reviewed by the medical director, the nurse
manager of the program, the SANE who performed the examination, and the nurse who
performed the follow-up examination on the patient.
Study Participants
Subjects were adult women 18 years of age and older who reported that they were
raped, and who came to a Joint Commission on Accreditation of Healthcare
Organizations (JACHO) accredited, regional hospital to be examined by a Sexual Assault
Nurse Examiner. Some women who initially reported a rape and came to the hospital for
a sexual assault examination changed their report of rape at the time of the examination.
These women were included in the consensual group.
Women could have changed their report for a number of reasons. This may
include an understanding that the circumstances of their report does not fit with the rape
law, admitting that the intercourse was consensual, or a false report. These subjects were
included in the consensual category. Women were also included if they returned for a
follow-up examination. Women who were initially seen in the program after a rape and
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there were injuries noted, were offered a follow-up examination to determine healing.
Women were asked on the return examination when their last consensual sexual activity
was; if it was within five days of the follow-up examination, they were included in the
consensual group.
For this study, children were excluded. Males were excluded from this study, as
well as any women who reported penetration to the vagina with objects (e.g., fingers,
objects).
Measures
During the examination, data were routinely collected regarding the facts of the
assault, circumstances surrounding the assault, sociodemographic variables, current and
recent health, and lifestyle factors. The sociodemographic variables were the age and race
of the women. The current and recent health factors included sexually transmitted
infections, bacterial or other vaginal infections, vaginal procedures, tampon use, condom
use or use of lubrication. Lifestyle factors variables included the use of alcohol prior to or
during the sexual assault and whether or not the woman was a smoker.
All women who presented for a SANE examination had a three-part examination
completed. First, the genitalia were visualized with direct visualization to note any
injuries clearly visible to the naked eye. Second, toluidine blue was applied to the
genitalia. Toluidine blue dye only adheres to denuded areas of skin. Areas that were
highlighted with this dye were documented. Finally, a colposcope was used to magnify
the same areas to identify any further injuries that were not noted on direct visualization
or with the dye.
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Data Analysis
Reports of adult women seen over a four-year period (January 1, 2005 December 31, 2008) were included in the analysis. Sociodemographic factors such as age
and race, lifestyle factors, hormonal status, infections, vaginal procedures, tampon use,
use of lubrication or condom were compared within and between women reporting
consensual and non-consensual intercourse. A Fisher’s exact analysis was performed to
identify associations between age and injury among women with consent and nonconsent intercourse. Two-way ANOVA was also performed to identify any significant
age and consent effects in the number of injuries as they were detected by the three
different methods including direct visualization, application of toluidine blue dye and
colposcope examination. Furthermore, the repeated measures ANOVA statistical
procedure was used to compare the number of vaginal injuries observed for each patient,
regardless of consensual or non-consensual intercourse, across the three different
methods: direct visualization, toluidine blue dye and colposcope examination. The
ANOVA analyses were conducted using the sum of squares type III which is designed for
unbalanced designs.
Logistic regression analysis was conducted to determine whether
sociodemographic factors such as age and race, lifestyle factors such as smoking, alcohol
use, hormonal status (menses, pregnancy, menopausal, breast-feeding, hysterectomy, use
of birth control pills, and amenorrhea), infections (sexually transmitted infections,
bacterial or other infections), vaginal procedures, tampon use, use of lubrication or
condom use increased the risk genital injuries. The dependent variable for this study
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consisted of two classes: women with injury and women without injury. Three separate
logistic regression models were built for each of the three methods of detecting genital
injuries (direct visualization, blue dye and magnification).The analyses were conducted
using SPSS Statistical Software version 9.0 Graduate Pack.
Ethical Considerations
Human Subject Review Board (HSRB) approval was received from the hospital
where the charts are maintained. A Health Insurance Portability and Accountability Act
of 1996 (HIPAA) waiver was requested for collection of secondary data from the hospital
(see Appendix C). The hospital charts were kept in a secure, password protected, standalone computer with no access to the Internet. The data could only be accessed by the
Sexual Assault Nurse Examiners and their administrator. Human Subjects Review Board
approval was also requested and received through George Mason University (see
Appendix D). All patient identification information remained confidential and no
identifying information from the charts was gathered.
Limitations of Study
Limitations of this research included incomplete records or patient examination
for review. If there were incomplete data on the patient, it may have decreased the sample
size or affected the outcomes of the analysis. Also, when using secondary data, the
description of the injuries may be different based on the examiner’s experience level, or
examination techniques.
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Summary
The results of this research could have tremendous implications for the nursing
practice and the judicial system. When a SANE testifies about the genital injuries that a
woman may or not have after the examination, the SANE must rely on reliable research.
The SANE needs to be able to describe the profile of the patient who has been raped,
understand the mechanism of injury that may be present in women who have had
consensual intercourse, and be able to compare those injuries with patients who report
non-consensual intercourse. With the results of a well-structured study such as this one,
the SANE may be able to provide better patient care, more accurate testimony can be
given in court by decreasing the likelihood of error in interpretation of the injuries, and
more consistency in SANE practice can be achieved.
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CHAPTER 4. RESULTS

In this quantitative, exploratory study medical records from a large sexual assault
nurse examiner (SANE) program were reviewed and analyzed. Records used in this
analysis were from January 1, 2005 through December 31, 2008. A total of 1739 records
were reviewed; 818 met the inclusion criteria (females over the age of 18 reporting
vaginal-penile intercourse). Sixty subjects reported consensual intercourse, while 758
subjects reported non-consensual intercourse. The remaining 921 cases did not fit the
inclusion criteria. Excluded were children under the age of 18 (n = 873), adult males, (n =
38), adult women reporting anal penetration (n = 7), and non-sexually active adults (n =
3). The consensual intercourse group consisted of women who initially reported a sexual
assault, then changed that report to a consensual encounter, or women who were initially
evaluated after a sexual assault and asked to return for a follow up appointment. Women
were included in this group if the assault was at least two weeks prior, and they had had
consensual intercourse within five days of their follow up appointment.
Table 4 presents descriptive information for the sample used in this study.
Patients’ age ranged from 18-89 years with a mean of 28.47 (SD = 11.45). Fifty-six
percent of the subjects were between the age of 18 and 21. The racial breakdown
consisted of 40.8% White, 30.7% Black, 15.3% Hispanic, and 13.2% Asian. Smokers
accounted for 14.4% of this sample of women (n = 118) and 33.3% were non-smokers.
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The smoking status was unknown for 52.3% of the woman. The majority (n = 417; 55%)
of the women who had been assaulted had used alcohol around the time of the assault.
Seventy-six women who used alcohol were 18 years of age (4.3%), 67 were 19 years of
age (16%), and 45 were 20 years of age (10.8%).
Six hormonal factors that may affect genital injuries were included in this
research. Eight (1%) of the patients reported amenorrhea, 57 (7%) had a history of a
hysterectomy, 239 (29.2%) were taking oral contraception (birth control pills), 139 (17%)
were currently menstruating, 17 (2.1%) of the women were pregnant at the time of their
examination, 15 of those (2%) were pregnant at the time of their assault, and 10 of the 11
women evaluated (1.3%) were breast feeding at the time of their assault. The other
woman was evaluated after reporting consensual intercourse (see Table 4).
Factors that may account for genital trauma were also included in this study.
Fifty-one women (6.2%) had vaginal exams or procedures within 5 days of the forensic
examination, 325 (39.7%) had consensual intercourse within 5 days of the examination,
and 127 (15.5%) had tampon use within 5 days of their examination. Eighty-five (10.4%)
of the women examined reported vaginal-penile penetration as well as other types of
vaginal penetration (object, digital). Condoms were worn by the suspect in 60 (7.3%) of
the assaults, and lubricant was used in 35 (4.6%) out of 37 (4.5%) of the assaults. Sixteen
(2%) of the women examined had a pre-existing sexually transmitted infection (see Table
4).
Finally, 190 (23.2%) of the women examined had physical injuries. Physical
injuries consisted of bruises, cuts, abrasions, or fractures to any region of the body with
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the exception of the genital area. Three (5%) of the women who reported consensual
intercourse had physical injuries (see Table 4).

Table 4
Description of the Sample Characteristics
Variable
All Patients
N = 818 (100%)

Consensual
n = 60 (7.3%)

Non-Consensual
n = 758 (92.7%)

Age
18-39
≥40

685 (83.7%)
133 (16.3%)

53 (88.3%)
7 (11.7%)

632 (83.4%)
126 (16.6%)

Race
White
Black
Asian
Hispanic

334 (40.8%)
251 (30.7%)
108 (13.2%)
125 (15.3%)

30 (50%)
15 (25%)
6 (10%)
9 (15%)

304 (40.1%)
236 (31.1%)
102 (13.5%)
116 (15.3%)

Smoker
Yes
No
Unknown

118 (14.4%)
272 (33.3%)
428 (52.3%)

9 (15%)
16 (26.7%)
35 (58.3%)

109 (14.4%)
256 (33.8%)
393 (51.8%)

Alcohol Use
Yes
No

440 (53.8%)
378 (46.2%)

23 (38.3%)
37 (61.7%)

417 (55%)
341 (45%)

Amenorrhea
Yes
No

8 (1.0%)
810 (99%)

0 (0%)
60 (100%)

8 (1.1%)
750 (98.9%)

Pregnant
Yes
No

17 (2.1%)
801 (97.9%)

2 (3.3%)
58 (96.7%)

15 (2%)
743 (98%)

Birth Control Pills
Yes
No

239 (29.2%)
579 (70.8%)

17 (28.3%)
43 (71.7%)

222 (29.3%)
536 (70.7%)
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Table 4 (continued)
Hysterectomy
Yes
No

57 (7%)
761 (93%)

2 (3.3%)
58 (96.7%)

55 (7.3%)
703 (92.7%)

Breast feeding
Yes
No

11 (1.3%)
807 (98.7%)

1(1.7%)

10 (1.3%)

2 (3.3%)
58 (96.7%)

49 (6.5%)
702 (92.6%)
7 (0.9%)

Penetration other than penile/vaginal
Yes
85(10.4%)
No
733 (89.6%)

2 (3.3%)
58 (96.7%)

83 (10.9%)
675 (89.1%)

Consensual sex within 5 days
Yes
325 (39.7%)
493 (60.3%)
No

48 (80%)
12 (20%)

277 (36.5%)
481 (63.5%)

Current vaginal infection
Yes
16 (2%)
No
802 (98%)

1(1.7%)
59 (98.3%)

15 (2%)
743 (98%)

60 (7.3%)
758 (92.7%)

0 (0.0%)
60 (100%)

60 (7.9%)
698 (92.1%)

37 (4.5%)
781 (95.5%)

2 (3.3%)
58 (96.7%)

35 (4.6%)
723 (95.4%)

Tampon use within 5 days
Yes
127 (15.5%)
No
691 (84.5%)

10 (16.7%)
50 (83.3%)

117 (15.4%)
641 (84.6%)

Currently menstruating
Yes
139 (17%)
No
679 (83%)

10 (16.7%)
50 (83.3%)

129 (17%)
629 (83%)

Exams/procedures within 5 days
Yes
51 (6.2%)
No
760 (92.9%)
Unknown
7 (0.9%)

Condom use
Yes
No
Lubricant
Yes
No
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Table 4 (continued)
Physical injuries
Yes
No
Unknown

190 (23.2%)
611 (74.7%)
17 (2.1%)

3 (5%)
57 (95%)

187 (24.7%)
554 (73.1%)
17 (2.2%)

Overall Genital Injury
Yes
373 (45.6%)
No
445 (54.4%)

1 (1.7%)
59 (98.3%)

372 (49.1%)
386 (50.9%)

Magnification Method Injury: yes/no
Yes
444 (54.3%)
No
374 (45.7%)

58 (96.7%)
2 (3.3%)

386 (50.9%)
372 (49.1%)

Direct Method Injury: yes/no
Yes
226 (27.6%)
No
592 (72.4%)

60 (100%)

226 (29.8%)
532 (70.2%)

TBD Method Injury: yes/no
Yes
352 (43%)
No
466(57%)

60 (100%)

352 (46.4%)
406 (53.6%)

Hypotheses
Hypothesis 1
Hypothesis 1: There is no difference between women ages 18-39 and women ≥40
in the detection of genital trauma. A Fisher’s exact test was conducted to assess if a
relationship exists between age group (ages 18-39vs. ≥40) and injury (yes vs. no). The
results of the Fisher’s exact test were not significant, x2 (1) = 0.07, p = .797, suggesting
that no relationship exists between age group and injury and the null hypothesis was
accepted (see Table 5).
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Hypothesis 2
Hypothesis 2: There is no difference between women ages18-39 who had
consensual intercourse verses women between the ages of 18-39 who had non-consensual
intercourse in the detection of genital trauma. A Fisher’s exact test was conducted to
assess if a relationship existed between young women’s (ages 18-39) intercourse status
(consensual vs. non-consensual) and genital injury (yes vs. no). The results of the
Fisher’s exact test were significant, x2 (1) = 43.88, p < .001, and the null hypothesis was
rejected (see Table 5).The non-consensual group of women was significantly more likely
to have genital trauma than the consensual women in the younger age group.
Hypothesis 3
Hypothesis 3: There is no difference between women ≥ 40 years of age who had
non-consensual intercourse verses women ≥ 40 years of age who had consensual
intercourse in the detection of genital trauma. A Fisher’s exact test was conducted to
assess if a relationship exists between older women’s intercourse status (consensual vs.
non-consensual) and injury (yes vs. no). The results of the Fisher’s exact test were
significant; x2 (1) = 6.45, p < .05, and the null hypothesis was rejected. The nonconsensual group of women was significantly more likely to have genital trauma than the
consensual women in the older age group.
Hypothesis 4
Hypothesis 4: There is no difference between 18-39 year-old women and women
≥40 who had consensual intercourse in reference to genital trauma. A Fisher’s exact test
was conducted to assess if a relationship existed between young vs. older in the
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consensual group and injury (yes vs. no). The results of the Fisher’s exact test were not
significant, x2 (1) = 0.13, p = .714, suggesting that among those who reported consensual
intercourse, age is independent of injury. The null hypothesis was accepted (see Table 5).
Hypothesis 5
Hypothesis 5: There is no difference between 18-39 year-old women and women
≥40 who had non-consensual intercourse in reference to genital trauma. A Fisher’s exact
test was conducted to assess if a relationship existed between the non-consensual group
(young vs. older) and injury (yes vs. no). The results of the Fisher’s exact test were not
significant, x2 (1) = 0.00, p = .975, suggesting that no relationship exists between the nonconsensual group and injury and the null hypothesis was accepted (see Table 5).

Table 5
Associations Between Age and Injury Among Women With Consent
and Non-Consent Intercourse
Injury
Yes
No
n (%)
n (%)
p
ages 18-39
≥40

311 (45%)
62(47%)

374 (55%)
71(53%)

.797

Young consent
Yong non-consent

1(1.9%)
310 (49%)

52 (98.1%)
322 (51%)

.001

Older consent
Older non-consent

0 (0%)
62 (49%)

7 (100%)
64 (51%)

.011

Young consent
Older consent

1(1.9%)
0 (0%)

52 (98.1%)
7 (100%)

.714

62 (49%)
310 (49%)

64(51%)
322 (51%)

.975

Young non-consent
Older non-consent

56

Hypothesis 6a Direct Visualization
Hypothesis 6: There are no significant differences in the number of injuries
between women ages 18-39 verses women ≥40 classified into consensual and nonconsensual intercourse across the three different methods of examination (direct
visualization, use of toluidine blue dye, and with magnification). A two-way analysis of
variance (ANOVA) was conducted using Sum of Squares III which is designed to
address unbalanced type of ANOVA study designs. Separate two-way ANOVA analyses
were performed for each method of injury detection.
To examine hypothesis 6a, a two-way ANOVA was conducted to assess if
significant differences existed on the average number of injuries as they are detected by
the direct visualization method by consent (yes vs. no) and age group (18-39 years vs.
≥40). The results indicate a non significant age main effect, F (1, 814) = 0.03, p = .862.
There was, however, a significant consent effect, F (1, 814) = 6.10, p < .05. This suggests
that using direct visualization, a higher average number of injuries (M = 0.54, SD = 1.44)
was found among non-consensual women compared to consensual ones (M = 0.00, SD =
0.00). No significant interaction was found between consent and age group, F (1, 814) =
0.03, p = .862 (see Tables 6 and 7) using the direct visualization method.
Hypothesis 6b Magnification Method
To examine hypothesis 6b, a two-way analysis of variance (ANOVA) was
conducted to assess if differences existed in the average number of injuries as they were
detected by the magnification method by consent (yes vs. no) and age group (ages 18-39
vs. ≥ 40). The results revealed a non-significant age main effect, F (1, 814) = 0.41, p =
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.524. The analysis, however, revealed a significant consent main effect, F (1, 814) =
14.62, p < .001. This suggest that under the magnification method, on average women
reporting non-consensual intercourse had a significantly larger number of injuries (M =
1.28, SD = 1.88) compared to the consensual intercourse group (M = 0.03, SD = 0.18).
The interaction term between consent and age group was not significant, F (1, 814) =
0.55, p = .460 (see Tables 6 and 7).
Hypothesis 6c Blue Dye Method
To examine hypothesis 6c, a two-way analysis of variance (ANOVA) was
conducted to assess if significant differences existed in the average number of injuries
using the toluidine blue dye method by consent (yes vs. no) and age group (ages 18-39
vs. ≥40). The results revealed a non-significant age main effect, F (1, 814) = 0.48, p =
.487. There was, however, a significant consent main effect, F (1, 814) = 14.84, p < .001,
suggesting that with the application of the toluidine blue dye, women reporting nonconsensual intercourse had a higher average number of injuries (M = 1.14, SD = 1.69)
compared to consensual participants (M = 0.00, SD = 0.00). There was no significant
interaction between consent and age group, F (1, 814) = 0.48, p = .487 (see Tables 6 and
7).
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Table 6
Average Number of Injuries by Age Group and Consent
Age Group

Consent

Direct
Mean (SD)

18-39

Yes

0.00(0.000)

0.00 (0.00)

0.04 (0.19)

No

0.52 (1.11)

1.06 (1.64)

1.19 (1.80)

Total

0.48 (1.14)

0.98 (1.60)

1.10 (1.76)

Yes

0.00 (0.00)

0.00 (0.00)

0.00 (0.00)

No

0.60 (0.98)

1.53 (1.89)

1.71 (2.22)

Total

0.57 (0.96)

1.45 (1.87)

1.62 (2.20)

Yes

0.00 (0.00)

0.00 (0.00)

0.03 (0.18)

No

0.54 (1.14)

1.14 (1.69)

1.28(1.88)

Total

0.50 (1.11)

1.06 (1.06)

1.19 (1.84)

40+

Total

Dye
Mean(SD)

Magnify
Mean (SD)

Table 7
Two-Way ANOVA on Direct Visualization, Blue Dye, and Magnification
by Age and Consent
Dye

Direct

Magnification

Source

F

P-value

F

P-value

F

P-value

Age (A)

0.03

.862

0.48

.487

0.41

.524

Consent (C)

6.01

.014

14.84

.001

14.62

.001

AxC

0.03

.862

0.48

.487

0.55

.460

Hypothesis 7
Hypothesis 7: There is no difference within each of the methods (direct
visualization, use of toluidine blue dye, and with magnification) in the average number of
genital injuries. Analysis of variance for repeated measures was conducted to assess if
differences exist in the average number of injuries between methods (direct vs. dye vs.
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magnification). The results of the ANOVA procedure revealed that significant
differences exist in the average number of injuries detected across the three methods, F
(1, 816) = 33.19, p < .001. Post hoc analyses were conducted and revealed that on
average significantly less injuries were detected with the direct visualization method (M =
0.50, SD = 1.11) compared to the toluidine blue dye (M = 1.06, SD = 1.66), t (817)
=19.046, p=.0001), and with magnification (M = 1.19, SD = 1.84), t (817) =19.350, p
<.001. Additionally, the post hoc analysis revealed that on average significantly less
injuries were detected when one used the toluidine blue dye method (M = 1.06, SD =
1.66) compared to magnification (M = 1.19, SD = 1.84), t (817) = 9.598, p = <.0001.The
likelihood that these differences were by chance was less than 1:1000.
Hypothesis 8
Hypothesis 8: Lifestyle factors (smoking, use of alcohol at the time of the
assault), demographics (race, age), hormonal status (menses, pregnancy, menopausal,
breast feeding, hysterectomy, amenorrhea, and use of birth control pills), or medical
conditions (sexually transmitted infections, bacterial or other vaginal infections, vaginal
procedures, tampon use, condom use or use of lubrication) do not increase the risk of
vaginal injuries as they are detected by direct visualization among women reporting nonconsensual intercourse.
First, logistic regression analysis was conducted to determine whether
demographic factors, lifestyle choices, hormonal or medical status increased the risk of
injuries identified by the direct visualization method. Table 8 presents the findings for
this model.
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Specifically, logistic regression analysis revealed the Black women were 2.2
(95% CI: 1.06-4.56) times more likely to have genital injuries than white women. If
women drank alcohol prior to or during the sexual assault, they were at a decreased risk
(OR 0.16; 95% CI: 0.08-0.31) of having genital injuries than those who did not drink
alcohol. Women who used a lubricant during the sexual assault were also less likely to
have genital injuries (OR .13; 95% CI: .036-.47). Furthermore, women who had used a
tampon within five days of the examination were at a decreased risk for genital injuries
(OR .41; 95% CI: .30-.64) compared to those who did not. On the other hand, smokers
were at greater risk of having genital injuries than non-smokers (OR 6.4; 95%CI: 2.6215.61). Women who were on oral contraceptives (birth control pills) were 4.77 (95%CI:
2.37-9.54) times more likely to have genital injuries noted on examination by the direct
method.
The second regression model (see Table 9) was built to determine whether
demographic factors, lifestyle choices, hormonal or medical status increased the risk of
injuries as they were identified by the blue dye method. Similar to the direct
visualization results, if women drank alcohol prior to or during the sexual assault, they
were at a decreased risk (OR: 0.24; 95% CI: 0.31-0.68) of having genital injuries than
those who did not drink alcohol. Also, if there was a lubricant used during the assault
women were less likely to have genital injuries (OR: 0.18; 95% CI: 0.09-0.37).
Furthermore, women who were on oral contraceptives (birth control pills) were 3.44
(95% CI 1.70-6.96) times more likely to have genital injuries noted on examination after
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the use of toluidine blue dye method. Finally, women who had had a hysterectomy were
at a decreased risk for genital injuries (OR 2.29; 95% CI: .75-7.00).
The third regression model (see Table 10) was built to assess the risk of having
injuries as they are detected by the method of magnification with a colposcope. Women
who drank alcohol prior to or during the sexual assault, were at a decreased risk (OR:
0.32; 95% CI: 0.17-0.62) of having genital injuries than those who did not drink alcohol.
Furthermore, if there was a lubricant used during the assault, women were less likely to
have genital injuries than when a lubricant was not used (OR .05; 95% CI .01.28).Women who were on oral contraceptives (birth control pills) were 7.50 (95% CI
3.65-15.44) times more likely to have genital injuries noted on examination after the use
of the magnification method. Smokers were also at greater risk of having genital injuries
than non-smokers (OR 1.27; 95%CI: .67-2.40). Finally, if a condom was worn during the
sexual assault, women were less likely to have genital injury than if a condom was not
worn (OR .133; 95% CI .03-.66).
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Table 8
Risk Assessment (OR and 95% Confidence Intervals) of Injuries With Direct Method
OR
95% CI
P-value
Age 18-39
reference
Age≥40
1.48
.52-4.16
.53
Race
White
Black
Asian
Hispanic

reference
2.22
1.64
1.39

Smoker
Yes
No

1.06-4.56
.60-3.01
.53-3.26

.008
.464
.580

6.4
reference

2.62-15.61

.0001

Birth control
Yes
No

4.77
reference

2.37-9.54

.000

Tampon
Yes
No

.41
reference

.030-.64

.000

Condom
Yes
No

2.54
reference

.62-10.36

.52

Lubricant
Yes
No

.13
reference

.036-.47

.000

Alcohol
Yes
No

.16
reference

.08-.31

.000

Hysterectomy
Yes
No

.76
reference

.18-3.16

.71
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Table 9
Risk Assessment (OR and 95% Confidence Intervals) of Injuries With Dye Method
OR
95% CI
P-value
Age 18-39
reference
Age≥40
1.02
.358-1.959
.683
Race
White
Black
Asian
Hispanic

reference
.87
2.02
2.30

Smoker
Yes
No

.813-1.01
.603-3.030
.537-3.034

.41
.46
.58

.65
reference

.33-1.27

.21

Condom
Yes
No

.15
reference

.028-.85

.32

Lubricant
Yes
No

.18
reference

.09-.37

.000

Alcohol
Yes
No

.24
reference

.31-.68

.000

Hysterectomy
Yes
No

2.29
Reference

.75-7.0

.000

64

Table 10
Risk Assessment (OR and 95% Confidence Intervals) of Injuries With Magnification
Method
OR
95% CI
P-value
Age 18-39
reference
Age≥40
.50
.157-1.57
.23
Race
White
Black
Asian
Hispanic

reference
.81
1.13
1.04

Smoker
Yes
No

.6837-1.15
.603-3.030
.537-3.034

.389
.464
.580

1.27
reference

.67-2.40

.45

Birth control
Yes
No

7.50
reference

3.65-15.44

.000

Condom
Yes
No

.13
reference

.03-.66

.01

Hysterectomy
Yes
No

1.87
reference

.66-5.30

.24

Lubricant
Yes
No

.05
reference

.01-.28

.0005

Alcohol
Yes
No

.32
reference

.17-.62

.007
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Summary
There is not definitive profile of genital and non-genital injuries for women who
report nonconsensual intercourse. Over 24% of the women who reported non-consensual
intercourse had physical injuries (see Table 3). Therefore, the physical profile of the
women who was sexually assaulted is variable. While injuries are present in 24% of the
women, injuries are not a determining factor that a sexual assault occurred. The genital
profile of the woman who was sexually assaulted is also variable, with no definitive
pattern. With direct visualization, over 70% of the women did not have genital injuries.
While genital injuries are present in approximately 30% of the women after a sexual
assault, on direct visualization, injuries are not a determining factor that a sexual assault
occurred.
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CHAPTER 5. DISCUSSION

Overview
In this study, a secondary analysis of the SANE examination records of 818
women who were examined over a four year period (2005-2008) was completed. This
research was designed to describe a profile of genital injuries developed with consistent
utilization of the three method system approach of the forensic examination in women
who have been sexually assaulted. In addition, an exploration was done to determine
whether other patterns of injury exist.
Utilization of the three techniques of genital inspection (direct visualization,
toluidine blue dye, and the use of a colposcope) are essential in the acute examination of
an adult patient after she has experienced a rape. All female patients should have a
complete vulvar examination with gross visualization, followed by inspection of the
genitalia after the application of toluidine blue dye, and finally, inspection of the genitalia
with a colposcope. These three methods of examination should become the standard of
care for women following a sexual assault. A standardized method of examination
increases the likelihood of receiving excellent care after an assault.
The peer review system is essential in assuring compliance with this standard of
care for examinations. Further, a standard of care and the uniform implementation of high
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standards increase the likelihood of an evidentiary standard that can allow appropriate
litigation throughout the court system.
The interpretation and the significance of injuries noted on direct visualization has
been minimized as more emphasis has been put onto technology (toluidine blue dye and
the colposcope). As the research findings below will show, these two methods are
essential, but direct visualization is even more important as no women in the consensual
group had genital injuries on direct visualization. By limiting the examination to toluidine
blue dye and the colposcope evaluation, prior researchers have limited the findings that
can support and corroborate the woman’s history in the courtroom.
Implications of the Study for Current Theory
The theoretical framework for this study was the The Biopsychosocial (BPS)
Model of Health and Illness (Engel, 1977). The model structures a means “to explicate its
implications in healthcare, characterize the nature of past and present perceptions of
health and what factors influenced change, delineate the position of health psychology in
different environments, and reveal the methods used to study biopsychosocial
interactions” (Lakhan, 2006, p.2). This model is consonant with this research because it
incorporates the lifestyle factors that were hypothesized to contribute to vaginal injuries
after intercourse.
Based on the findings of this study, the model has been adapted; the BPS Model
for Sexual Assault (Figure 2) describes factors that might contribute to genital injuries in
adult women who have been sexually assaulted. In the original model, there were three
overlapping circles, representing biological, psychological, and sociological aspects of
68

health. In the middle of the model was a small area representing health. Based on the data
presented in Chapter 4, the model has been revised. The revised model shows the same
overlapping circles, with a description of the factors that may impact the presence of
physical injuries of a woman after a sexual assault. The biological circle represents
demographics such as race and age, and also hormonal and infection factors that may
impact injuries to a woman after a sexual assault. The sociological circle represents the
sexually assaulted woman and the part social variables such as alcohol, and smoking that
may affect injuries. Finally, the psychological circle represents the response the woman
may have during and after non-consensual intercourse. This model only describes the
physical and genital factors that may affect injury. It does not take into account the
psychological impact a rape may have on a woman. The larger area of health in the center
represents the profile of the sexually assaulted woman: a woman without physical or
genital injury.
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Figure 2. Biopsychosocial (BPS) Model for Sexual Assault. Proposed
rendition of Engel’s model that incorporates results from this study.

Demographics
Ethnicity and Reporting Rates
According to the U.S. Department of Commerce, Bureau of Census,
approximately one million females live in Northern Virginia, with 80% Caucasian, 9.6%
Black, 6.9% Hispanic, 6.6% Asian, and 3% mixed race (U.S. Census, 2000).
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Approximately 40% of the sample who sought care after a sexual assault were White.
Black women were disproportionally represented at 30.7% of the population of women
who presenting for care following sexual assault. Hispanic and Asian women were also
disproportionately represented, accounting for 15.3 and 13.2% of women reporting for
care following sexual assault (See Table 3). The Crime Victimization in the US (2006)
stated there were no statistically significant differences in reporting rates between
minority and non-minority women who were raped (United States Department of Justice
[USDOJ], 2000). Some women who report a sexual assault have a forensic examination
completed, while others may decline the forensic examination. There are no data
regarding the percentage of women who have reported a sexual assault compared to those
who have undergone a forensic examination.
Age
Approximately 75% of the sexual assaults that occurred were in women under the
age of 25 (Table 3); 56% of the women who were sexually assaulted were under 21
years. The majority (n = 417; 55%) of the women who had been assaulted had used
alcohol around the time of the assault. Seventy-six women who used alcohol were 18
years of age (4.3%), 67 were 19 years of age (16%), and 45 were 20 years of age
(10.8%). Twenty-two percent of females raped are under the age of 12 years, 32% are 1217 years old, 29% 18-24 years old, 17% over 25 years old. 83% of those raped are under
the age of 25 years old (National Institute of Justice, 1998).
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Research Questions
Research question one asked whether there was a difference in genital injuries by
age (18-39, > 40 years). The results were not significant (p = .797).
Research question two asked if there was a difference between the younger
groups of women reporting consensual and non-consensual intercourse. Women ages 1839 reporting non-consensual intercourse were more likely (p = .001) than the consensual
group of younger women to have genital trauma. Among sexually active young women,
genital injuries by consent/non-consent have not been previously reported. Overall,
96.3% of the younger women who reported non-consensual intercourse had genital
injuries, while only 1.9% of the younger women reporting consensual intercourse had
genital injuries.
Research question three asked if there was a difference between the older women
(≥40) reporting consensual and non-consensual intercourse. Women ≥ 40 reporting nonconsensual intercourse were more likely (p = .05) than the consensual group of older
women to have genital trauma. These groups have not been compared in prior research.
This is a significant finding as the pre-existing research did not compare these two older
groups in relation to genital trauma. Overall, 96.8% of the older women who reported
non-consensual intercourse had genital injuries, and none of the older women reporting
consensual intercourse had genital injuries.
Research question four compared the genital injuries in women reporting
consensual intercourse between the two age groups, and research question five compared
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the two age groups and women reporting non-consensual intercourse. The results were
not significant (p = .714, p = .975).
Research question six, part a, examined if there was a difference in the number of
genital injuries seen on direct visualization between women ages 18-39 and women age
40 and older whose intercourse was consensual and those women whose intercourse was
non-consensual. The majority (72.4%) of all the women (n = 818) did not have any
genital injuries visible on direct examination; 226 (29.8%) of women who had been
sexually assaulted did have genital injuries on direct visualization. In the sample of 60
adult women reporting consensual intercourse, no woman had genital injuries upon direct
visualization. In both non-consensual groups (younger and older women), more injuries
were visible with direct visualization than in the consensual group. There was no
significant relationship between age groups (p = .862), yet there was a significant result
(p = .05) between the non-consensual and consensual groups.
Norvell (1984) described similar results. In a small sample of 18 women, he
found no genital injuries on direct examination of women who reported consensual
intercourse. Conversely, Cartwright and colleagues (Cartwright, Moore, Anderson, &
Brown, 1986) reported that 17% of the women who sought care after a rape had injuries
on direct visualization. Bower and Dalton (1997) reported 27% of the women evaluated
after a sexual assault had genital injuries on direct visualization. Thus, the current results
are consistent with those of Cartwright and colleagues, and Bower’s and Dalton’s
conclusions that the majority of the women seeking care after a rape do not have genital
injuries or trauma. The difference between Cartwright’s results of 17% and this research
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at 29.6% may be due to the advanced training that SANEs receive in identification of
genital trauma after a sexual assault.
In the current sample, there was no difference (p = .797) between younger women
(ages 18-39) and older women (≥40) in genital injuries on direct visualization. Women in
the non-consensual group, ages 18-39 (n = 632) had injuries on direct visualization in
36% of the cases (n = 180); women in the non-consensual group, ≥ 40 (n = 126) also had
injuries in 36% of the cases. Again no women in either group had injuries on direct
visualization.
Research question six, part b, examined if there was a difference in the number of
genital injuries seen after application of toluidine blue dye between women ages 18-39
and women ≥ 40 whose intercourse was consensual and those whose was nonconsensual. In both non-consensual groups (younger and older women), more injuries
were visible with toluidine blue dye than were visible on direct examination. There was
no significant relationship between age groups (p = .487), yet there was a significant
result (p = .001) between the non-consensual and consensual groups. Among the nonconsensual group the number of women with genital injuries visible with toluidine blue
was 352 (29.8%), a 16.6% increase over the number of injuries visible in the same
women with direct examination. Again, no women in the consensual group had injuries
visible following the application of the toluidine blue dye.
Similar findings were in Lauber and Souma’s (1982) research. They reported
forty percent of the women in the non-consensual intercourse group had positive
toluidine blue uptake. In Norvell’s 1984 research, 36% of the patients reporting
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consensual intercourse had injuries noted after the application of a staining solution
(Lugol’s).
The third part of research question six asked if there was a difference in genital
injuries seen with the use of a colposcope between women ages 18-39 and women ≥ 40
whose intercourse was consensual and those whose was non-consensual. There was no
significant relationship between age groups (p = .524). There was a significant difference
(p = .001) between the non-consensual and consensual groups on injuries revealed with
the colposcope. In the non-consensual group, injuries were visible with the colposcope in
386 (50.9%) of the women, a 4.5% increase over injuries visible with toluidine blue and a
21.1% increase over injuries visible on direct visualization.
Slaughter and colleagues’ (Slaughter, Brown, Crowley, & Peck, 1997) results
were consistent with the increase in the detection of injuries from toluidine blue dye and
the use of the colposcope. Their rates were higher in the two groups (consensual and nonconsensual intercourse) than this current research. They reported that women in the nonconsensual group (n = 142) had significantly more injuries than the consensual (n = 75)
sample (89% vs. 11%).This higher result may be due to including adolescents into their
study or other factors for which controls were not reported. These findings differ from
those of Sommers and colleagues (Sommers et al., 2008) who reported a decrease in
genital injuries from direct visualization to the examination by magnification/colposcope.
Sommers et al.s’ data are perhaps the only data supporting fewer injuries visible on
magnification.
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The seventh research question asked if patients who had consensual and
nonconsensual intercourse have differences in the number of vaginal injuries across the
three different methods (direct visualization, toluidine blue dye, and colposcope). With
direct visualization, the consent group had no injuries, while the non-consensual group
had a mean of 0.50 injuries. This increased to 1.06 injuries after application of the
toluidine blue dye, while the consent group remained at zero. With magnification, women
in the consent sample had 0.03 injuries, while the non-consent group had a mean number
of injuries at 1.19.
The eighth research question looked at various lifestyle factors (smoking, alcohol
use at the time of the assault), demographics (age, race), hormonal status (menses,
pregnancy, menopausal, breast-feeding, hysterectomy, and amenorrhea, use of birth
control pills), or medical conditions (sexually transmitted infections, bacterial or other
vaginal infections, vaginal procedures, tampon use, condom use or use of lubrication),
and whether or not they increased the risk vaginal injuries.
Among women who had been sexually assaulted (n = 758, 92.7%), black women
were more likely to have genital injuries upon direct visualization (p = .008) than white
women. With the use of toluidine blue dye and magnifications the results were not
significant. Sommers and colleagues (Sommers et al., 2008) reported more genital
injuries in the consensual intercourse white population (73%) than the consensual
intercourse black population (38%). The authors found no difference in the incidence of
injuries to the internal genitalia.
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Three items, women who drank alcohol at the time of the assault, used a lubricant
during the assault and those who had used a tampon within 5 days of the assault were
significant independent predictors for lack of visible injuries upon direct visualization.
The results of alcohol use and the lack of genital injuries were significant across all 3
methods. Women who drank any alcohol prior to the rape were over seven times more
likely not to have genital injuries (OR 0.16; 95% CI: 0.08-0.31 on direct visualization. It
is essential, therefore, to recognize the role of alcohol as contributing to the absence of
visible physical injuries following a sexual assault. A common effect of alcohol is a
decrease in muscle tone. The lack of injuries to the female genitalia after alcohol intake
may be a result of a decrease muscle tone of the pubococcygus muscle. This finding will
be of great importance in discussions with detectives, attorneys, judges and jurors on the
explanations of the lack of findings on the sexual assault examination.
Two unexpected findings were that age was not significant in the prediction of
genital injuries across the three methods of examination. A woman who had a
hysterectomy was not significant in two of the three methods (direct visualization and
magnification). This is not consistent with the Eckert and Sugar’s study (2008) who
found that genital trauma was the highest in the women age 55 and older (35.6%) with
21.1% in the youngest group (20-39 years) and 26.4% in the middle group (40-55 years)
(p = .04). One explanation for this may be their age distribution is not similar to the
distribution in this research, but the largest limitation was no mention of
menopause/hysterectomy status. This variable may affect the outcome of injuries.
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However, this current research is consistent with the research by Sommers and colleagues
(Sommers et al., 2006) who reported no statistical differences in genital injury by age.
In the non-consensual intercourse group, the absence of an infection did not
predict genital injury visible across the three methods of examination (p = .999). This
research may help with the interpretation of the research conducted by Lauber and Souma
(1982) who evaluated the effectiveness in identifying genital injuries in women after
consensual intercourse. They reported one vaginal injury on direct visualization. This
patient also had a vaginal infection that might have been the cause of the injury. It is well
known that infections can cause skin breakdown, puritis, and irritation (Nusbaum,
Wallace, Slatt, & Kondrad, 2004).
On direct visualization, women in this research who were not using a tampon
were more likely to have genital trauma (p = .015). After the application of toluidine blue
dye, or with magnification, there were no significant findings. This contradicts the theory
that vaginal injuries visible after rape are not from the rape but are from tampon use.
McCauley and colleagues’ (McCauley et al., 1987) described two women in the
non-consensual group who had genital injuries also had prior tampon use. They did not
form a conclusion about the use of tampons and non-consensual intercourse. Based on
this current research, the injuries were not likely from the use of a tampon.
On direct visualization, women who were smokers were over 6 times more likely
to have genital injuries than non-smokers. This supports the literature that smoking may
increase genital injuries, or delay the healing of genital injuries. Freiman and colleagues
(Freiman et al., 2004) described a relationship between poor wound healing and
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premature skin aging in smokers. Similar vascular affects can be expected in the vaginal
mucosa.
Finally, in this study the evaluated the vaginal and physical injury profiles that
occured in women who report nonconsensual intercourse. Based on the research, the most
common profile of the sexually assaulted adult woman is a normal physical and genital
examination. Riggs and colleagues (Riggs et al., 2000) reported physical injuries in 67%
of the cases, more than double the results of this research. This difference may be
explained by age range of their subjects from 1 year of age to 85 years of age. The
National Institute of Justice reports an average of 85% child physical abuse rate in the 7year period from 1986 to 1992 (NIJ, 1995).This may account for a higher percentage of
physical injuries in Riggs’ study since it included young children.
Limitations
Although the tests were reliable, a limitation to this study was the number of older
women in the consensual sample (n = 7). A larger sample may yield the same or different
results. Memory loss due to alcohol may be a limitation as the history given may not be
accurate in some cases.
Discussion
An acronym that has been used in previous research was TEARS. The TEARS
acronym for assessing injuries was not utilized for this research because the TEARS (an
acronym that describes characteristics of injury: tears, ecchymosis, abrasions, redness,
and swelling) was not documented in the examinations. Also, TEARS have not
undergone inter-observer reliability (Sommers, Zink, Fargo, Baker, Buschur, Shambley79

Ebron, & Fisher, 2008). For purposes of this research only abrasions and lacerations were
considered positive findings. Redness can be a finding after consensual, non-consensual
intercourse, or from infection, or irritation. Swelling was also eliminated as a finding as
swelling is subjective and difficult to document unless the patient returned for a follow up
appointment to document the change. For purposes of this study, injuries to the inner
aspect of the labia majora, the labia minora, the posterior fourchette, the fossa
navicularis, and the hymen were included. Injuries to the cervix and the anus were
excluded from this study.
Future Research Implications
Rape is a serious, violent crime that is under-reported across the United States.
Underreporting may result from a number of reasons, including how rape is perceived
and how rape victims are treated in the community, by family members, and within the
judicial system. Language barriers, religious beliefs, and myths about rape may also
account for the under-reporting (Pyrek, 2006).
Reporting regulations may be one of the biggest obstacles facing women after a
rape. Prior to January 5, 2009, many jurisdictions left to law enforcement officers the
decision about access to a forensic examination. “Institutionally, there is deliberate
under-reporting by law enforcement, universities, and other institutions like religious
entities to protect their reputation or to avoid the extra work and time required to deal
with these cases” (Smith, 2004, p. 200). As of January 5, 2009 any woman could enter a
health care facility to request a forensic examination without police approval or
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involvement. This will increase access, and hopefully allow a more precise description of
the population of women who are sexually assaulted.
This study validates the three-part methodology that is the standard of care for
SANE examiners to reveal genital injuries among women who have been sexually
assaulted. This study focused solely on vaginal injuries. Future research should explore
the injury profiles in men and women whose assault had included anal penetration.
Literature is sparse on anal injuries after a sexual assault. In one of the few studies,
Reeves, and colleagues (Reeves, Jaward, & Welch, 2004) found anal injuries in 43% of
the men who had been sexually assaulted.
Future research should also expand the exploration of sites of injures to include
the cervix. Again, literature is sparse. Slaughter and Brown (1991) evaluated two females
with cervical findings after seeking care after a sexual assault.
According to the National Crime Victim Survey, women between 12 and 34
years of age comprise the most number of rape victims, and women between 16 and 19
are four times more likely to be a victim of rape (NCVS, 2000). The findings regarding
alcohol reinforce the need to explore the incidence, risk factors and the relationship
between sexual assault and alcohol use. This should be stratified by age.
Finally, future research should examine the differences of injuries by race and the
different variables presented in this research (i.e. smoking, use of birth control pills).
Implications of the Study on Professional Practice
The implications of these findings will contribute to an evidence based practice
standard not only for clinical medicine, but also to be of use in the criminal justice
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system. These results can also be used for benchmarking with other SANE programs. The
documentation of injuries by the three different methods should be the gold standard.
While the overall injury profile for the adult woman who is sexually assaulted is one of
physical and genital health, genital trauma noted on direct visualization is the most
significant finding for use in the courtroom. This current research adds to the data of
Norvell, Cartwright and others supporting these results. Having a well-trained examiner,
a peer review system in place, and policies to support the three-method examination will
produce results that can make a tremendous impact in the courtroom.
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Appendix A. Operational Definitions

Abrasion: “Superficial injuries to the skin limited to the epidermis and superficial
dermis” (Gaffney, 2001, p. 76).
Age: Subjects will be at least 18 years of age at the time of the rape. Age in years was
documented. This will be recorded as continuous data.
Alcohol: Alcohol is assessed in two ways during the sexual assault examination. Women
are asked if they consumed alcohol prior to or during the sexual assault. This is
recorded on the standardized form as either a yes or no. If the exam is conducted
within 24 hours the alcohol level will also be recorded as ratio date.
Colposcope: An instrument used that uses a light source that can magnify the genital
area.
Consensual: Women, age 18 years and older, who report vaginal-penile intercourse with
their consent. Patients in this category can present to the SANE program by two
methods. The first is by self-report. The patient acknowledges that she initially
reported a non-consensual assault, and then admitted that it had been consensual
intercourse. The second method is through the follow up examination. Patients,
who were originally evaluated after a sexual assault, are asked to return two
weeks later for a follow up examination. At the time of the follow up
examination, the patient is asked when they had their last consensual intercourse.
Date of Exam: Subjects will be included if they had a SANE examination within five
days of consensual/non-consensual intercourse.
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Estrogen Changes: Factors likely to affect estrogen/progesterone levels include
amenorrhea, pregnancy, use of oral contraceptives, hysterectomy, or breast
feeding or were on their menses at the time of their examination was documented.
Gross/Direct Visualization: Inspection of the genitalia without any aides
(magnification/dye)
Infection: Recent bacterial infection, vaginal infection or a sexually transmitted infection
or completion of antibiotic therapy (within five days) of the SANE examination
was documented. At the time of their SANE examination, women were asked
whether they have been (within five days) or are currently being treated for an
infection, including bacterial, vaginal, sexually transmitted infection, or others.
Women are also routinely screened during the SANE examination for pre-existing
infections by an STD DNA probe.
Injuries: Injuries were documented based on the gross visualization first, followed by the
findings after toluidine blue dye, then recorded after magnification. Injuries will
include abrasions, and lacerations. The anatomy involved will include the inner
aspect of labia majora, labia minora, posterior fourchette, fossa navicularis,
hymen, urinary meatus.
Laceration: Where “the continuity of the skin is broken or disrupted by blunt force”
(Gaffney, 2001, p. 75).
Last Consensual Intercourse: Because recent consensual intercourse (within five days)
could affect the physical findings, recent vaginal-penile intercourse was
documented. Women who had vaginal object penetration (other than vaginal84

penile) within five days of the SANE examination will be excluded from this
study.
Last Menstrual Period (LMP): Onset of the last menstrual period was documented.
Days since onset of LMP will be calculated.
Medications: Any medications that the patient is currently taking were documented.
Number of Days From the Assault: Subjects who reported being raped within five days
of their examination will be included in this study.
Number of Sites of Genital Injury: The number of injuries to the genital region was
documented. This will be documented as scale data.
Non-Consensual: Women, age 18 and older, who report they had been raped (penilevaginal intercourse, without their consent).
Prior Intercourse: Findings may be interpreted differently based on the patients’ sexual
activity. Women are asked at the time of their examination regarding past penilevaginal penetration, digital-vaginal penetration, or object-vaginal penetration.
Patients’ last sexual activity was documented.
Race: The standardized report used by the SANE program has the following options for
documenting race:
1. Caucasian/Non-Hispanic White
2. Black-African American
3. Hispanic
4. Asian
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Smoker: Current smoking status (“do you smoke cigarettes?”) has been documented.
This is recorded as nominal data.
Speculum Exam/Procedure: Whether a woman had a speculum examination or a
vaginal procedure within five days of the SANE examination was documented.
Tampon Use: Data on recent tampon use (within five days of their examination) will be
collected within 24 hours of the rape, a blood alcohol level is drawn. This is
recorded as a ratio.
Toluidine Blue Dye: A blue dye that adheres to a nucleus of a cell. The top layer of
epidermis must be denuded to expose the nucleus of the cell (injury i.e. laceration,
abrasion).

86

Appendix B. Sample Sexual Assault Nurse Examiner (SANE) Program Chart

Forensic Out-Patient Report Sexual Assault Nurse Examiner (SANE) Program
Prepared For:
SAMPLE REPORT

*** NOTICE OF CONFIDENTIALITY *** THIS DOCUMENT HAS BEEN CREATED FOR THE
EXPRESS PURPOSE OF FACILITATING FEDERAL AND STATE LAWS PERTAINING TO THE
REPORTING AND INVESTIGATION OF ABUSE AND/OR NEGLECT. RELEASE,
DUPLICATION OR DISTRIBUTION OF THIS REPORT TO ANYONE OTHER THAN THOSE
DIRECTLY AUTHORIZED IN THIS LEGAL PROCESS IS ILLEGAL, UNETHICAL, AND
EXPRESSLY FORBIDDEN.
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REPORT SECTION HEADINGS
1.0 BASIC CASE INFORMATION FOR PATIENT
2.0 NURSE EXAMINER INFORMATION
3.0 CIRCUMSTANCES OF THE REPORTED ASSAULT
4.0 REPORTED ASSAULT AND ALLEGED ASSAILANT INFORMATION
5.0 REPORTED ACTS
6.0 PHYSICAL EXAMINATION REPORT
7.0 PHYSICAL EXAMINATION GENITALIA
8.0 EXAM POSITIONS/TECHNIQUES
9.0 LABS AND CHAIN OF CUSTODY
10.0 TREATMENT
11.0 CONCLUSIONS
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1.0 BASIC CASE INFORMATION
Medical Record Number / Kit
Number
FIRST NAME
Last Name
Gender

Female

Male

Age in years
Race
Adult / Ped

Adult

Ped

Yes

No

Weight (Kg.)
Help

Allergic to Penicillin
Notes:

2.0 NURSE EXAMINER INFORMATION
Nurse Examiner
Location of Examination
Date of Examination
(month/day/year)
Time of Examination (hh:mm
am/pm)
Scheduled or Acute

Scheduled

Referral Agency
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Acute

Detective/CPS

3.0 CIRCUMSTANCES OF THE REPORTED ASSAULT

Provided By:

CPS
Detective
Other

Name:
Circumstances reported by above
person:

Per Patient/caregiver:
Last Period
(State N.A. if applicable)
Last Intercourse
(State N.A. or Denies if
applicable)
Smoker?

4.0 REPORTED ASSAULT AND SUSPECT INFORMATION
Assault Date (month/day/year)
Assault Time (hh:mm am/pm)
Location
Age
Race
Gender
Multiple Suspects?
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Female

Male

Yes

No

Did You Know the Suspect(s)

Yes

No

See Notes

Notes:

5.0 Reported Acts
Labia/Vaginal
Contact

Yes

No

Attempt

Unknown

N.A.

Yes

No

Attempt

Unknown

N.A.

Oral Sex
of patient by suspect
of suspect by patient

Yes

No

Attempt

Unknown

Oral Sex of Anus

Yes

No

Attempt

Unknown

Yes

No

Penis
Finger
Object
Other
Anal Contact
Penis
Finger
Object
Other

of patient by suspect
of suspect by patient
Masturbation
of patient by suspect
of suspect by patient
other
91

Unknown

Did Ejaculation
Occur

Yes

No

Unknown

Yes

No

Unknown

Yes

No

Unknown

inside vagina
inside anus
inside condom
Other
Miscellaneous
Information
Was foam or jelly
used?
Was lubricant used?
Kissing / Fondling
Scratched suspect?
Have You:
Bathed
Wiped area
Urinated
Defecated
Brushed teeth
Changed clothes
Been drinking
Been using drugs

92

N.A.

Did Suspect:

Yes

No

Unknown

Threaten, or use a
weapon?
Gag, bind, or
blindfold you?
Use a condom?
Give you drugs or
sedatives

6.0 PHYSICAL EXAMINATION REPORT
Appearance
Emotional State
Evidence of Non-Genital Trauma
Who was present during the
examination?

7.0 PHYSICAL EXAMINATION GENITALIA
ORAL EXAMINATION
(FRENULUMS, SOFT PALATE)

Positive

Negative

N.A.

- WOODS LAMP EXAM

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

LABIA
MAJORA/MINORA/CLITORAL
HOOD/POSTERIOR
FOURCHETTE/FOSSA
NAVICULARIAS
- Woods Lamp Exam
- Toluidine Blue Exam
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Vaginal Orifice
Urinary Meatus
Hymen

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Positive

Negative

N.A.

Cervix

Perineum
- Woods Lamp Exam
- Toluidine Blue Exam
Anus / Buttocks
- Woods Lamp Exam
- Toluidine Blue Exam
Foreign Material
Penis / Scrotum
- Woods Lamp Exam
- Toluidine Blue Exam
NOTES/EXPLANATIONS:
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8.0 EXAM POSITIONS/TECHNIQUES
FROG LEG
Knee to chest
Supine/Lithotomy
Foley Catheter Technique
Other [describe in notes]
Notes:

9.0 LABS AND CHAIN OF CUSTODY
VDRL /RPR
Urine pregnancy test

Positive
Negative

Quantitative blood beta
ETOH (blood alcohol)
Urine tox screen
Urinalysis
Urine culture
Gonorrhea STD Probe
- Oral
- Anal
-Vaginal/cervical
-Penile
Chlamydia STD Probe
- Anal
-Vaginal/cervical
-Penile
Gonorrhea/Chlamydia Culture
- Oral
- Anal
-Vaginal/cervical
-Penile
HPV
HSV
-Blood
-Culture
Notes:
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PHOTOGRAPHIC DOCUMENTATION AND PERK
Patient’s DNA Sample (in PERK)
-purple top tube
-buccal swab
PERK kit not collected due to time
frame or N/A due to allegation
PERK turned over to:
DFSA (Drug facilitated sexual
assault): Evidence sealed, given to
detective with the PERK kit.
Under 12 hours: Urine (10-50 cc
urine) and 2 gray top tubes (10cc
blood)
Greater than 12 hours and less than 2
days:
Urine (10-50 cc urine)
Sperm noted under microscope

Positive

Photographic Documentation
-of physical injuries
-of genitalia
Photographic documentation
included in report

No clothing collected due to time
frame/changed
Clothing listed below collected,
sealed, given to Detective
Underpants collected, sealed,
placed in PERK kit
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Negative

Yes

No

N.A.

Yes

No

N.A.

N.A.

10.0 TREATMENT
Medication
and/or
Notes

1. Levaquin/Cipro 500 mg PO once and Azithromycin 1.0 gm
PO once
2. Ceftriaxone 125 mg IM once, and Azithromycin 1.0 gm PO
once
3. Ceftriaxone 125 mg IM once, and Erythromycin 500mg PO
QID x 7 days.
4. Ceftriaxone 125 mg IM once, and Erythromycin 12.5
mg/kg PO QID x 7 days.
5. Referral Required
Referred for Further Care
Declined medications.
Medications not indicated.
No venereal disease prophylaxis given. Cultures pending.

Notes:

a. Ovral 2 tablets PO STAT (within 72 hours of assault), then 2
more tablets in 12 hours.
b. Lo-Ovral 4 tablets PO STAT (within 72 hours of assault), then
4 more tablets in 12 hours.
c. Declined medications.
d. Medications not indicated.
Notes:

a. Tetanus toxoid 0.5 cc IM given.
b. Declined medications.
c. Medications not indicated.
d. Immunizations UTD
e. Referred to private physician/clinic for immunizations
Notes:
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11.0 CONCLUSIONS
1. Non-genital findings/behavior are:

a. Without abnormality or with abnormality which by appearance or patient
report is unrelated to the reported allegation.

b. Abnormal and the nature of the abnormalities are supportive of the
reported allegation.

c. Abnormal but the nature of the abnormalities are non-specific and may
or may not be supportive of the reported allegation.

d. N.A. – Not Applicable, Not Selected

2. Genital findings are:
a. Without abnormality or with abnormality which by appearance or
patient report is unrelated to the reported allegation. The lack of abnormal
findings does not rule out the occurrence of sexual assault.

b. Abnormal and the nature of the abnormalities are supportive of the
reported allegation.

c. Abnormal but the nature of the abnormalities are non-specific and may
or may not be supportive of the reported allegation.
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GRAPHICS AND IMAGES
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Printed Name:
_________________________________________________________
Signature:
_________________________________________________________
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Appendix C. Inova Fairfax Hospital Institutional Review Board Approval Letter
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Appendix D. George Mason University Human Subjects Review Board Approval Letter
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