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Study objective: Sexual assault nurse examiner (SANE) programs have improved the quality of care
for sexual assault victims. An adverse effect of these programs is reduced resident clinical exposure
to victims of sexual assault. The objectives of this project are to determine the baseline level of
resident competence in knowledge and management of sexual assault and to demonstrate the
effectiveness of training in developing resident competence.
Methods: The study included 27 emergency medicine residents at an urban academic center with
an active SANE program. The design included pretest, intervention, and retest at 6 months. The
intervention included 8 hours of lecture, role play, and skills laboratories. Objectives were based
on SANE standards. The 4 assessments were a written knowledge test, evidence collection on
mannequin, standardized patient interviews, and a written emergency department note. Data were
compared with paired t tests.
Results: Twenty-three (85%) residents completed the study. Preintervention, residents scored 56%
on the written knowledge test, 63% on evidence collection, 71% on standardized patient interviews,
and 66% on the written note. Residents showed significant postintervention improvements in written
knowledge (improvement 24%; 95% confidence interval [CI] 20% to 27%) and evidence collection
(improvement 18%; 95% CI 12% to 24%). Performance on standardized patient-based communication
skills did not change after the intervention. Resident posttest scores were similar to those of SANE
providers.
Conclusion: Emergency medicine residents training in an urban center with an active SANE program
had limited knowledge and skills in the treatment of victims of sexual assault. Our multimodal
educational intervention increased residents’ knowledge and evidence collection skills to levels
equivalent to that of experienced providers in a SANE program. [Ann Emerg Med. 2007;49:489-494.]
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INTRODUCTION
Background
During the past 10 years, sexual assault nurse examiner
(SANE) programs have dramatically improved the quality of
care for victims of sexual assault.1-4 The apparently successful
SANE model has led to the creation of more than 400 SANE
programs in the United States, many of which are at academic
emergency medicine programs.5 A potential unintended adverse
effect of the widespread creation of SANE programs is the
reduced clinical exposure of resident physicians to victims of
sexual assault, which may result in inadequate training for
residents in the assessment and treatment of these patients.
Training in the management of sexual assault is important not
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only for sexually assaulted patients but also for physicians trying
to understand the basic principles of the forensic medical
examination and data collection, skills that are important for
a wide variety of patients. Residents who go on to practice
medicine in the many suburban and rural areas without access
to SANE programs4 will be less prepared to deal with this
emotional and medical emergency. Moreover, many emergency
physicians will be called on to act as medical directors for
SANE programs, emergency medical services, or for their own
emergency departments (EDs) and will be expected to have a
firm practical and scientific grounding in treating these patients.
The objectives of this project were to determine the baseline
level of resident competence in knowledge and treatment of
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Editor’s Capsule Summary

What is already known on this topic
There are more than 400 sexual assault nurse examiner
(SANE) programs in US emergency departments, and
many are located in hospitals that train emergency
medicine residents. A potential negative consequence of
the success and growth of the SANE program is that
emergency medicine trainees get insufficient training in
sexual assault forensic examinations.
What question this study addressed
To determine whether focused training sessions would
increase resident competence in sexual assault
examinations.
What this study adds to our knowledge
Six months after a training session on sexual assault,
emergency medicine residents demonstrated important
improvements in their knowledge and in their evidence
collection technique.
How this might change clinical practice
Emergency physicians and residents who have not had
adequate exposure to sexual assault examinations may
benefit from a targeted course on forensic examinations.

sexual assault patients and to demonstrate the effectiveness of
focused training sessions at increasing resident competence.

MATERIALS AND METHODS
Study Design
The educational and research team included the principal
and assistant residency program director, 10 members of the
emergency medicine faculty experienced in sexual assault
services, and 10 experienced SANE program staff. The first step
in the project was creation of intended outcomes and learning
objectives based on the available literature and training and
practice goals of the local SANE program. The core learning
objectives are listed in Figure 1. From these learning objectives,
a set of assessment tools was chosen to measure resident
achievement in each of these objectives by the team. The
content of the educational intervention was also determined by
the objectives and practice standards of the SANE program.6-8
The educational intervention lasted 8 hours and included
didactic sessions, hands-on practice with the standard sexual
assault evidence kit, usually for 1 hour, and interviewing
practice using role players. The sessions occurred in January and
February 2004. The 8-hour session was split up into 1 4-hour
session on the first day and 2 2-hour sessions on the second day.
The role-playing sessions consisted of pairs of residents who
practiced interviewing each other while they were supervised by
a member of the expert panel.
490 Annals of Emergency Medicine

McLaughlin et al
Setting and Selection of Participants
We conducted an educational intervention project using a
pretest/intervention/posttest model (Figure 2). The study
population was 27 postgraduate years (PGYs) 1-3 emergency
medicine residents at an urban academic medical center in a city
with an active SANE program since 1996. The study was ruled
exempt by the institutional review board. Since 1996, there
has been limited or no exposure to the treatment of sexually
assaulted patients in the residents’ primary practice and training
locations. Experienced SANE nurses with at least 1 year of
experience were used to collect baseline knowledge data for
comparison.
Methods of Measurements
The success of the intervention was evaluated with a
comparison of assessment tools given both before and after the
educational intervention. The 4 assessment tools were a written
knowledge test, evidence collection on a mannequin-based
simulator, a simulated standardized patient interview, and the
quality of a written ED note on the patient.
In addition, resident satisfaction postcourse was surveyed by
using a 5-point Likert scale and 7 questions addressing various
aspects of the training program: clarity of course objectives,
success in meeting objectives, relevance to medical practice,
knowledge improvement, skill improvement, course effect in
changing residents’ attitudes, and appropriateness of time for
material.
The simulated evidence collection was performed on a
mannequin by using the standard statewide sexual assault
evidence kit. The evidence collection was videotaped and scored
by 2 experienced SANE providers. All providers were blinded,
the pre- and posteducational tapes were randomly mixed, and a
preestablished skill checklist was used.
The written knowledge test was piloted and validated on 2
expert panels (the members of the education and research team),
one consisting of the emergency medicine faculty members and
the other consisting of the experienced SANE providers. The
expert panels agreed that the questions were reflective of the
material listed in Figure 1. The educator doing the majority of
the didactic sessions was not involved in the creation of the
written assessment to minimize direct teaching of questions
from the test. The written test included 43 multiple-choice and
short-answer items. Experienced SANE providers scored the
multiple-choice items with a template and the short-answer
sections with a master scoring rubric that listed possible correct
and incorrect responses that had been developed in advance.
Unexpected answers were resolved through consensus of the
scoring team. SANE nurses scored significantly higher than
faculty (mean 77% versus 62%; difference⫽15%; 95%
confidence interval [CI] 9.9% to 20.1%). These results were
used to determine the power needs of the study (see statistics
section).
Standardized patients are lay people trained for the following
3 purposes: to simulate certain medical conditions in a realistic
and consistent fashion, to act effectively as evaluators, and to
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Incidence of Sexual Assault
1. Describe the incidence of sexual assault among female victims,
male victims, and youth in New Mexico and the United States.
2. Distinguish sexual assault from sexual abuse.
3. Describe the distinctions between incidence and reporting.
4. Identify at least 3 reasons why a sexual assault victim may choose
not to report to law enforcement.
Development of SANE
1. Describe the history of the way hospital EDs have responded to
sexual assault patients.
2. Explain how SANE programs in New Mexico collaborate.
3. Identify at least 3 communities with SANE programs in New
Mexico.
4. List at least 4 SANE program goals.
SANE Examination
1. List the 2 requirements for a SANE referral.
2. Describe the steps involved in the SANE admission process,
including dispatch, triage, and consent.
3. List the elements of a sexual assault history.
4. Explain how patient history guides the medical and forensic
response.
5. List the indications and contraindications to examination and
evidence collection.
6. Demonstrate communication techniques/interpersonal skills to
calm patient, reestablish the patient’s sense of control, and
facilitate history/examination.
7. List the signs of possible drug-facilitated sexual assault and what
actions should be taken when drug-facilitated rape is suspected.
8. List 4 positions for the patient during the sexual assault
examination.
9. Describe at least 4 key anatomic areas of the female genitalia
where evidence of trauma can be found.
10. Describe at least 3 anatomic areas of the male genitalia where
evidence of trauma can be found.
11 . List the 8 standard and consistent terms for documenting injuries.
12. Demonstrate the use of visualization adjuncts during the
examination.
13. Demonstrate the documentation of injuries through description,
body maps, and photographs.
SANE Evidence
1. Demonstrate the proper way to open, use, and seal the sexual
assault evidence kit.
2. Demonstrate the preparation and packaging of evidence,
including clothing, hair, debris, and swabs.
3. Explain what happens to evidence after collection.
4. Define “chain of custody.”
5. Discuss the ways that the chain of custody can be destroyed and
identify strategies to maintain the integrity of evidence.
6. Demonstrate communication techniques/interpersonal skills to
educate/reassure the patient during evidence collection.
Legal Aspects and Prosecution of Sexual Assault Cases
1. Discuss the distinction between expert and fact witness testimony.
2. Demonstrate appropriate medical/legal documentation.
3. List at least 3 critical steps in preparing for testimony.
4. Discuss challenges in mandatory reporting, parental notification,
and police notification.
Acute and Follow-up Care
1. Develop a rational treatment plan to cover the sexual assault
patient for sexually transmitted diseases.
2. Develop a rational treatment plan for emergency contraception.
3. Demonstrate the ability to provide anticipatory guidance for the
patient about common psychological/physical/social
complications of sexual assault.
4. Discuss resources available for referral of sexual assault patients,
including special populations.

Figure 1. Learning objectives.
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document an examiner’s performance. Standardized patient
interviewing skills were tested by using experienced standardized
patients trained to each of 2 cases: a 17-year-old possible drugfacilitated sexual assault and a 28-year-old domestic violence
sexual assault. An experienced SANE examiner helped train the
standardized patients on appropriate demeanor, attitude, and
dress. The cases were presented to the residents in a random
order, but all residents were tested on both scenarios. Resident
performance was scored by the standardized patients with a
previously validated global rating scale.9 This rating scale
evaluates the subject in 7 essential sets of communication tasks:
(1) building the physician-patient relationship; (2) opening the
discussion; (3) gathering information; (4) understanding the
patient’s perspective; (5) sharing information; (6) reaching
agreement on problems and plans; and (7) providing closure.
ED notes were written by the resident according to the
standardized patient interview and included patient medical
history and discharge instructions. The notes were scored on a
10-point scale with a predetermined checklist. The scoring
criteria were determined by expert physicians and experienced
sexual assault and violent crime prosecutors and included the
nature of the assault, offender identification, the use of direct
patient quotations, note legibility, and aftercare instructions.
The residents were also asked to evaluate, using a 5-point
Likert scale, their satisfaction with the following aspects of the
educational intervention: clear objectives, course met objectives,
relevant material, improvement in knowledge, improvement in
skills, after change in attitude.
Primary Data Analysis
Preintervention and postintervention scores were compared
by using paired t tests for 2-sample comparisons (residents). In
the paired analyses, we compared the within-subject differences
in scores by subtracting preintervention from postintervention
scores. Results were in percentages of perfect score because raw
scores, by themselves, were not meaningful and our calculations
were based on percentage results.
Power for the study was based on results of the pilot study of
the educational intervention. According to emergency medicine
faculty results in the pilot study, this study assumes that
residents will correctly answer 60%⫾6% of the knowledge
examination questions and that the intervention will result in a
5% clinically important improvement in results. The 5%
change was chosen because it is about 1 SD from the mean in
our pilot data. We treated percentage correct as a continuous
variable and compared differences in scores. According to these
numbers, the study has a power of 80% to show the absolute
improvement of 5% on the knowledge examination between
pre- and postintervention resident groups with only 12 subjects
in each group.

RESULTS
Twenty-three residents (N⫽23; 85%) completed all phases
(pretest, intervention, posttest) of the study. Four of the
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Figure 2. Project design. SAEK, Sexual assault evidence kit.
Table. Resident pre- and postintervention assessment results. N⫽23.
Evaluation Component
Written knowledge test
Evidence collection
Standardized patient interview
Written note quality

Preintervention, %

Postintervention, %

Difference, %

95% CI

56
63
71
66

80
80
74
76

24
18
3
10

20 to 27
12 to 24
⫺3 to 8
⫺1 to 21

participants were excluded for not completing all phases of the
study. The noncompleters were 1 PGY III resident who did not
complete the pretest and 1 PGY III and 2 PGY II residents who
did not complete the posttest. The reasons were annual leave in
1 case and conflict with clinical rotations in 3 cases.
Compared with preintervention assessments, significant
postintervention improvements by residents were apparent at
6 months in written knowledge (improvement 24%; 95% CI
20% to 27%) and in evidence collection (improvement 18%;
95% CI 12% to 24%) (Table). The improvement in the written
examination was spread across all areas of the test. Performance
on standardized patient-interview-based communication skills
did not change after the intervention (improvement 3%; 95%
CI: ⫺3% to 8%). The quality of the written notes improved
by 10% (95% CI ⫺1% to 21%). Resident postintervention
written test knowledge was similar to that of the experienced
SANE providers. Pre- and postcomparisons for these 4
assessments are shown graphically in Figure 3.
Residents were overall highly satisfied with the course, with
an average score across the 6 satisfaction questions of 4.4 out
of 5. The mean (⫾SD) for each of the satisfaction questions
was clarity of course objectives 4.4⫾0.7, success in meeting
objectives 4.4⫾0.7, relevance to medical practice 4.8⫾0.4,
knowledge improvement 4.8⫾0.4, skill improvement 4.6⫾0.6,
course effect in changing residents’ attitudes 3.7⫾1.2,
appropriateness of time for material 4.4⫾0.8.

LIMITATIONS
This study is limited by the relatively small sample size. The
standardized patient interviewing assessment included 2 cases,
which were given using a crossover design. There may have been
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differences in the difficulty level of the 2 cases or in the
performance of the case by the standardized patient, which
could have introduced bias into those results. In addition,
although the scoring criteria for evidence collection and written
notes were developed using expert consensus, these criteria were
not previously validated. However, these criteria were based
closely on the core learning objectives and reflect the actual
performance skills needed in clinical practice. The use of a
checklist and multiple evaluators to score the videotape or
written note was determined to be the most accurate method to
evaluate these skills.
Despite specifically incorporating lectures and practical skill
stations (role playing) designed to improve the sensitivity and
communication skills of the physician, we failed to demonstrate
an improvement among our subjects according to the results of
the standardized patient interview. One reason why we failed to
observe improvement may have been the artificial environment
created by the study design itself. During the pretest phase of
the study, residents knew that they were going to participate in
a program on sexual assault, but they were not fully aware what
to expect. We hypothesize that during the posttest phase of
the project, the residents were more aware of the testing
environment and may have been more directive with the
standardized patients, obtaining information that they now
knew was expected of them (eg, basic demographics of the
offender, basic details of the assault, orifices penetrated).
Because the residents were given a limited amount of time to
complete these interviews, their questioning may have been
more direct, causing the standardized patients to feel less
comfortable with the residents’ style. However, this limitation
in time may also add to the realism of the simulation because in
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Figure 3. Scores before and 6 months after the 8-hour course (N⫽23). SP, Standardized patient.

busy EDs, there is often time pressure. We did observe that
the residents tended to transcribe more detailed and useful
information onto their patient encounter forms on the posttest
compared with the pretest, in support of this hypothesis.
Finally, the authors believe that despite the measurable
improvement in knowledge and evidence collection skills after
this educational intervention that residents still need supervised
clinical exposure in this area, which can be provided by real
examinations supervised by experienced emergency medicine
faculty or SANE providers.

DISCUSSION
As a direct result of the increasing availability of SANE
programs throughout the United States, fewer sexually assaulted
patients are treated in EDs, which has resulted in a loss of
experience and skill among practicing emergency physicians and
a loss of training opportunities for emergency medicine and
other residents. In direct recognition of this training deficiency,
we developed and tested a multimodal education and assessment
model to build competence in the treatment of victims of
sexual assault. This innovative approach also allowed us to
demonstrate resident competence in several important areas
of the Accreditation Council for Graduate Medical Education
Volume , .  : April 

core competencies, including patient care, interpersonal and
communication skills, and systems-based practice.
Emergency medicine residents were reasonably competent in
treating the sexual assault patients. Results of the 4 methods of
testing competence used in this study were all more than 50%.
Our results also demonstrated that emergency medicine
residents can successfully learn and retain the skills required to
treat and refer the sexually assaulted patient, showing significant
improvements in knowledge and evidence collection. This study
is an important first step in the training of resident physicians in
a critical area of emergency medicine that is often missed in the
large academic centers. The design we used allows other centers
to develop a similar task-oriented approach to this area of
education.
Although our evaluation was not designed to test the
effectiveness of our training among patients, we believe that the
sexual assault training and forensic evidence collection skills will
have spillover effects for similar patients, such as patients with a
history of domestic violence or interpersonal assault.
The educational intervention is only the first step in our
residents’ education about the treatment of sexual assault
patients. Attitudes are difficult to change and are not likely to be
entirely changed through didactic- and scenario-based learning.
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Rather, attitudes are more mutable after practical experience
and personal connections with patients. Thus, we have arranged
to have our residents participate in actual SANE cases by having
the residents observe SANE examinations and by having them
collect forensic evidence in a real case. Residents gain this
experience either during an elective period or during their
women’s health rotations.
The combination of our didactic session described here and
ongoing practical experience with the sexual assault patient has
improved the quality of the resident education experience in
caring for these patients.
In conclusion, the emergency medicine residents training in
an urban center with an active SANE program had limited
knowledge and skills in the treatment of victims of sexual
assault. Our multimodal educational intervention increased
residents’ knowledge and evidence collection skills to levels
equivalent to that of experienced providers in a SANE program.
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