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Executive Summary

Sexual assault is a heinous crime that as much as a quarter of women nationally
experience in their lifetime. Not only do victims suffer the terror and degradation of the assault,
but they are further at risk of injury and a range of difficulties with aldmalth and
functioning. Survivors are also at risk ofwietimization from informal and professional
responses that question their credibility and in effect blame them for the aSsaul.small
proportion of sexual assaults are prosecuted; oslpaet of assaults are reported to police,
only a portion of those cases reported to police result in arrest, and only small percentage of
those arrested are ultimately prosecutdlhen prosecution does ensue, enormous demands are
placed on victims; thesnust testify in court about the traumatic events of the crime and face

assaults on their credibility both in and outside the courtroom.

In this difficult context, investigative methods that increase evidence against assailants
while decreasing the burden victims are especially important, and advances in the technology
and expertise of collecting and analyzing injury and forensic evidence offer promise. Victims
undergo difficult forensienedicalexaminations with the hope of contributing evidence that ca
help bring assailants to justiCEhe research community has a responsibility to develop a better
understanding of how this information is used and actually relates to criminal justice actions.
This study explorethe role of injury evidence and foreagvidence in sexual assault cases

using data from medical providers, crime laboratories and police. The study:

1 Examines the frequenof injury and biological evidence in sexual assault cases;

1 Identifiescase factors associated with the presendgjufy and biological evidence;
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1 Analyzes how often biological evidence is processed prior to versus after arrest;

1 Explores how injury and biological evidence as well as other factors are related to arrest;
and

1 Examines results for key comparisons thoughie salient for forensic evidence: Sexual
Assault Nurse Examiners vs. other medical examiners; strangers vs. known suspects;
child victims vs. adults and adolescents.

Literature Review

Frequency of Injury and Biological Evidence

Variability across studiesuggests that there are no typical rates of injury and biological
evidence across samples. Across 27 studies we fdumdniveighted mean percentagsetual
assaultases with nowgenital injury was 58%, buherate ranged from 14% to 90%cross 33
studies, thainweightedmean rate for genital injuries was 39Btit he rate ranged from 9% to
72% The mean rate across 12 studies for finding sperm or semen was 30% but again this was
quite variableOnly three studies reported rates of DNA evidence, @NA matchedo suspect

ranging from 14% to 47% of cases.

Predictors of Injury and Biological Evidence

Studies have found several predictors of-genital injury in sexual assault cases,
including severe violence, use of a weapon, shorter time spandmessault and examination
(before healing had progressed), and victim substance abuse (Sommers, et al., 2006; Sugar, Fine
& Eckert, 2004). Depending on the study, genital injury findings were more likely when there

was physical or verbal resistance, wileere was rectal penetration, when there were non
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genital injuries, when victims were pasenopausal and when the examination took place
within 24 hours of the assault (Muram, et al., 1992; Ramin et al., 1992; Sachs & Chu, 2002,
Sugar, et al., 2004). Sties have found that genital injuries were more likely to be identified in
white victims than in African American victims (Cartwright, 1987; Coker, Wales & Johnson,
1998; Sommers, et al., 2006), presumably because examiners had more difficult identifying
injuries with darker skin. Research on predictors of biological evidence has focused on time
since assault. Willot and Allard (1982; also, Allard, 1997) found that the probability of finding
sperm from vaginal swabs declined substantially after 24 hoursiagdas et al. (2009) found

the probability of finding DNA evidence dropped dramatically two days after the assault.

SANE Impact

Campbel |, Patterson, and Lexarnatipns bys)ANER 00 5)
nurses are more compldtean those conaied by other medical provideirsthe collection of
specimens, documentation of evidence, properly sealing and labeling evidence, and maintaining
chain of custodyCrandell and Helitzer (2003) found that police officers were significantly more
likely to make an arrest, prosecutors were more likely charge suspects, and convictions were
more likely to be secured following the implementation of SAMENugentBorakoveet al.

(2006) communities with a combination & ANE andSexualAssault Response Team programs
hadan increased likelihood of identification and arrest of suspects, charging, and conviction.
Campbell et al. (2008pund that mplementatiorof a SANE progam was associated with
greater progression the criminal justice system. Howevere have not found other research
thatlooks specifically atthe effect ofSANEson the production of biological and injury

evidence.
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Predictors of Unfounding and Arrest

If police investigating a report of sexual assault proceed with the intention of making an
arrest, the case is considered founded. On the other hand, theyfoaydthe case, which
officially means they determine that a ceitmas not been committed, butstdietermination is
also sometimes used when police believe that further action is(fspi¢dn, White & Tellis,
2014) Not surprisingly, ictim recanting isafactorin unfoundingas is physical evidence
(Spohn.et al.,2014). Many predictor®f unfoundngare indicators of what has been seen by
many as Al egitimateodo or fAreal o rape (Estrich,
physical resistance to the attaskitnesses to the crime; suspect being a straageisuspect
being in custody (Alderde® Ullimann, 2012; Frazier & Haney, 1996; Kerstetter, 1990; Spohn,
White & Tellis, 2014). Other factors predictd.i
victim substance abuse and mental health, history of ¢alsglaints, questions about victims
character or reputation, discrepancies in vic
Predictors of arrest or referral to prosecutors or filing criminal charges have been somewhat
similar: arrest was more likelyhen the victim knew the suspect and had a prior relationship
(and thus could be identified), when suspects had a weapon thensanspect committed other
crimes along with the sexual assault, when there was evidence of physical assault, when the
assaultook place outdoors, and when suspects had a prior conviction (Bouffard, 2000; DuMont
& Myhr, 2000; Horney &Spohn, 1996; LaFree, 19
were willing to prosecute, demonstrated no misconduct at the time of inceleortted promptly
(Horney &Spohn, 1996; LaFree, 1981), underwent a forensic medical examination (Bouffard,

2000); when victims resisted the assault and were cooperative with police (Alderden & Ullman,



E5

2012) and when victims were younger (DuMont & MyhrQ@J

Injury Evidence and Criminal Justice Actions

Numerous studies have examined the relationship between injury evidence and criminal
justice outcomesgsee Alderden & Ullmann, 2012; Dumont & White, 200WgemannHansen,
Brink, Sabroe, Sorenson & Charl@808 Jewkes, et al., 200950me studies find thatith
relationships statistically significantwhile most do notMost studies have found no
relationship between biological evidence and criminal justice outcomes, but many of these
predate the advenf DNA technology. Campbell et alCampbell, Patterson, Bybee & Dworkin,
2009)found thatpresence of DNA was significantly related to greater progress in the criminal
justice systembut there was no information on when DNA was collected and could have a
impact on arrestlohnson et alJohnson, Peterson, Sommers & Baskin, 20d2nd that the
arrest preceded the examinatiorpb/sicalevidencegincluding biological evidencah most
cases, and therefore could not have been a factor in the deciamestiTasca and colleagues
(Tasca, Rodriguez, Spohn & Koss, 201@)nd that DNAevidence was a significant predictor
of suspect identification and arrebtt it is likely that this effect was merely a consequence of
thev i c tdeamiorsto have medical examinaton whi ch was not measur ed.
i nterpr et at offcars regosded most stronglgto the promise of what DNA could
reveal and not on actual findings that allowed them to identify or confirm the identity of a

Sus p@ci70)o

In sum, esearchers have conducted only a relatively small numbgjoodusstudies on

injury and biological evidence, on the impact of SANE, and on the investigation and prosecution
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of sexual assaulOnly one study has captured the timofgcrime laboratory analysis and

criminal justice actions, which is critical to understanding the impact of biological evidence. The
current study measures timing and make a unique contribution by examining the relabdnship
biological evidenceseparatsl for cases in which crime laboratory analysis follows arrest, and
therefore logically cannot have a causal effect on it, and cases in which arrest follows crime

laboratory analysis, which may therefore have a causal effect on this criminal justicendecisio

Methods

This study merged data from three sources: a) the Massachusetts Provider Sexual Crime
Report (PSCR) database, consisting of reports that medical providers throughout the state who
conduct forensienedicalexaminations following sexual assault are required to fax to the
Research and Policy Analysis Division of the state Executive Office of Public Safety and
Security (EOPSS); b) forensic evidence data abstracted for the study from the two crime
laboratories arving the state; and c) data on founding, arrests and criminal charges from 142
different police agencies across the state, including municipal, campus and state law enforcement
agencies. A random sample of cases from 2008 through 2010 was drawn flRECiRe
database. Data on victim, perpetrator and assault characteristics were downloaded from the
PSCR database. Project research assistants working at the two crime laboratories in the state
(Massachusetts State Police and Boston Police) coded data frametdation forms included
in the standardized Massachusetts Sexual Assault Evidence Collection Kit (MSAECK)
completed by medicaxaminers on the sample cadeata coded from the kits detailed both
non-genital and genital injuries found by examiners. fidgearch assistants also coded the police

incident number and the findings of crime laboratory analysis from crime laboratory reports.
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Unfounding, arrest, and charging data were gwititedfrom the 145 police agencies

represented in the sample and 94 .8f agencies responded with da&aalysis data files were
created by merging the data file from the PSCR database with the data files created by the
research assistants at the crime laboratories and the criminal justice data files created from the
policeagency submissionssing a unique case identififlrhe final sample consisted of 528

casea of sexual assault involving victims 12 years and older and 36 cases of sexual assault
involving victimsless tharl2 years of agdeach of the cases in the final &P datasets

represents individual victims and the associated data related to their sexual assaults from the

PSCR database, crime laboratory files, and police data.

Major Findings

In Massachusetts, adult medical foremaedicalexamination kits are generally used
with patients 12 years and older, while pediatric medical forensic evidence kits are typically used
with patients under 12 years of age. Our results below are presented separately for adult and
adolescent cases and clglases because of the differences between these evidence kits.
Sample and Assault Characteristics of Adult Cases

1 Victims were overwhelming female (95.8%) and primarifhite norHispanic
(68.4%).

1 Most victims (57.4%) knew the assailant.

1 A little overonethird (35.1%) experienced physical force, and nearly 40% of victims
also reported being restrained or held down by their assailants.

1 Over three quarters (78.6%) of victims reported completed vaginal, anal, or oral
penetration.

Injury Characteristi cs of Adult Cases
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1 About 53% of victims had documented ngenital injuries. Norgenital injuries included
bruises, contusions, lacerations, fractures, bites, or burns. Common locations of
documented nogenital injuries on victims were the legs (26.4%), arms (24.0%), backs
(14.5%), necks (14.1%), faces (11.7%), or knees (10.9%).

1 Also, 35.4% of victims had documented genital injuries. Genital injuries included genital
bleeding, swelling, redness, abrasions, tearing, or other injuries to the genital structures.
The most comnon genital injury type was genital redness (27.1%), followed by other
injuries to genital structures (13.8%), genital swelling (12.9%) and genital abrasions
(12.9%). The most common specific female genital injuries recorded were injuries to the
vagina (121%) posterior fourchette (11.5%), labia minora (10.9%), and cervix (10.1%).

1 Assailant use of force, weapon use, chemical incapacitation and more than one assailant
were associated with more ngenital injuries in both bivariate amaultivariable
analyses

1 Completed penetration, however, was associated with fewegemtal injuries, perhaps
reflecting situations in which victims had prevented penetration, but at the cost of an
injury.

1 The odds that the medical examiner would document a genital ingrgased three fold
when Sexual Assault Nurse Examiners (SANEs) conducted the forensic medical
examination compared to other medical provider. Genital injuries were also more
commonly found when a speculum was used irfdhensic medicaéxamination (42%
versus 31.4%), and, at a statistical trend level, when assailants used physical force.

Biological Evidence in Adult Cases

1 Of the cases in which laboratory testing was completed and reported to police and
prosecutors, 84.6% had biological evidence (6508%e entire sample). The most
common type of biological evidence found was semen (45.8%).

1 Semen was significantly more likely in cases in which external genital swabbing, vaginal
swabbing, or perianal swabbing and additional swabbing were completeen 3&s
more likely to be found with younger adolescent and adult victims than older. The odds
of finding semen decreased by 51.9% wherfdhensic medical examinatiarccurred
beyond 24 hours of the assault.

1 SANEs and not8ANEs did not differ significatly on finding biological evidence, even
though SANEs were less likely to do head hair combing and pubic hair cqrmpbnhgps
because they were able to recognize situations in which these steps were not necessary.

1 Forty-one percent of those cases withlbgical evidence had a DNA profile generated,
and another 4.1% had pending analyses.
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OnceaDNA profile is extracted, it can be compared to DNA samples obtained from the
identified suspects in the case and can
System (CODIS) databaséoluntarily or under court orderuspects identified in the
casemaysubmit a biological sample (most commonly a buccal swab) that will allow the
crime laboratory to compare the DNA samptevided by the suspect to the DNA ptefi
generated from evidence in the cddsing CODIS DNA profiles can alsdbecompared

to DNA from other investigationandto DNA obtained fronconvicted offenders

In those cases in which the crinadoratoreswereable to generate a DNA profjlthe
DNA:

o0 matched th®©NA sample obtained from thdentified suspectn 40 cases (28.2%
of cases with a DNA profile either because there was no suspect sample or
because the samples did not match

0 matched a convicted offender in t8®DISdatabase in 23 cas€16.2%)
0 matched the DNA profile in CODIS from another case in 10 cases (7.0%).

It is important to note that the DNA match and hit rates noted above are impacted by
severalfactorsand should not be used to infer that rape kit testing is not worthwhile.
Whether DNA isultimatelylinked toidentifiedsuspects and in CODIgaybe a

byproduct ofpolice investigatoor prosecutodecisions teseek DNA testing ofape kit

or the suspecin some cases, such as when suspects confess, DNA testing, which costs
time and resources, may no longer be considered essential.

Timing of Evidence in Adult Cases

T

Two-thirds of victims had forensimedicalexaminations within 18 hours of the assault,
nearly onequarter were exained after 24 hours had passadd 94% within72 hours of
the assault

Arrests typically occurred within one week of the incident; 81.3% arrests occurred within
7 daysMany arrests occurred the same day or within one day.

Nearly half of the kits arrived at the crime laboratory within 7 days ofotfessic
medical examinatigrand 85% within 30 days of tHierensic medical examination

Reporting of crime laboratory results occurred within 120 days of arrival to the lab for
88.6% of all kits, and within 30 days for 35.4% of ca3é® median was 43 day

Arrests typically occurred before forensic evidence reports were reported by the crime
laboratory to police agencies; 91.5% of arrests occurred before crime laboratory analysis
and 8.5% after crime laboratory analysis (11 cases).
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1 When arrests occurrdgkbfore forensic evidence was available, arrests were nevertheless
associated with a greater likelihood of finding biological evidence, particularly the
finding of semen, probably because of third variables associated both with biological
evidence and ars¢

Adult Cases in which Forensic Evidence Reporting Preceded Arrest

1 Only 11 cases were found in which the laboratory analysis results were reported to police
prior to the arrest. Theséegen cases were examined more closely to explore the
associatiorbetween biological evidence and arrest when biological evidence came first
or contemporaneously with arrehese 11 cases represent 2.1% of the final sample
(N=528) and 8.5% of arrests (n=130).

1 The relationship between the victim and suspect variéliese 11 cases and only 4
involved strangers.

1 Nine of these cases had specimens that tested positive for semen.

1 Eight cases had a DNA profile generated. The rate of DNA profile generation in these
cases (80.0%) was significantly higher than for other arrests (39.3%) aiauireets
(41.6%).

1 When there was a DNA profile, the odds of an arrest following crimed#drgranalysis
versus no arrest were 8.14 greater than without a DNA profile.

1 Five of these cases had a DNA profile that mat@radentified suspectn the casge
which yielded a significantly higher rate (55.6%) than in other arrest cases (19.6%) and in
nonarrest cases (7.5%).

1 When there was a DNA matchaa identifiedsuspect, the odds of an arrest following
crimelaboratoryanalysis versus no arrest wereSlBmes greater than without a DNA
match to the suspect.

1 Inthree of these cases the DNA profile matched another case in CODIS was a
significantly higher rate (30%) than in other arrest cases (2%) andrrests (3%)

1 When there was a DNA matchaaother case in CODIS, the odds of an arrest following
crimelaboratory analysis versus no arrest were 14.97 times greater than without a DNA
match to another case in CODIS.

1 In 8 of these 11 cases, the arrest took place 2 months or more after theaasksa&@iof
these cases, the arrest took place more than five months after the @3BIf& hits
were significantly more frequeirt these 5 cases than in earlier arrests, and there was a
trend toward DNA matches to the suspect being more frequerdlias
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Unfounding and Arrest in Adult Cases

T According to the Feder al Bureau of I nvest.i
police agencies may unfound cases if the evidence indicates that the report is baseless or
false. A baseless report is onenhich there is not enough evidence to support the
conclusion that the incident meets the legal definition of a crime. A false report is one in
which police officers do not find enough evidence to support the conclusion that a crime
occurred (NSVRC, 2012Fases that are unfounded are generally not further investigated
and will not result in arreslt is important to note that this study did not examine whether
the unfounded classification was appropriate, nor does the unfounded classification
necessarily ndi cate a crime did not occur. Rather
determinationsghat the case either did not meet the legal definition of a crime (baseless
report) or that evidence did not exist to support a crime occurred or evidence exists that
suggests no crime occurred (false report).

1 About one third of cases reported to police were unfoubgigablice investigatordn
7.2%, data were missing or the case was never reported to the police by the victim. Thus,
only 315 cases (59.7%) of the origir528 cases were determinediagitimated crimes
by police investigatorghat is, the case was not unfounded.

1 Of these 315 incidents, 130 cases (41.2% of all founded incidents) resulted in arrest. The
percentage increases slightly when summons ahedied; 147 cases (46.7% of all
founded incidents) resulted in arrest or summons.

1 The odds of a case being unfoundbgdolice investigatordecreased by 37.4% if
physical force had been documented duringdhensicmedical examination, while
penetration was associated with a 37.4% decrease in unfouBgargination more than
24 hours after the assault was associated with unéalatda trend level.

1 The odds of arrest when the suspect was an intimate pastnenealy four times the
odds when suspects were strangers, and double when the suspect was an acquaintance.

1 The odds of arrest doubled when the victim had genital injuries documented during the
forensicmedical examination.

1 The odds of arrest decreased by264 if theforensic medical examinatiatcurred after
24 hours of the incident.

Analysis of Child Cases

1 A little over half of the 36 child cases (55.6%) involved children 5 years of age or
younger and 30.6% involved male victims

1 Thirty-eight percent othild victims had forensimedicalexaminations the same day as
the assault, but nearly oiggarter were examined after 48 hours had passed.
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1 Twenty-eight percent of child victims had at least one-genital injury documented
during theforensicmedical eamination. Nineteen percent had at least one genital injury
documented. These rates were significantly lessithadultcaseggenital injury
difference a statistical trend).

1 No child cases were reported as unfounoiegolice investigatorand 44.4% reulted in
arrest. Child cases were significantly less likely than adult cases to be unfounded, but
there was no difference in arrest rates for child and adult founded cases.

1 Arrests in child cases occurred relatively soon after the assault and typidatly be

laboratory results were available; 36% occurred the same day as the assault, 64% within
7 days of the assault and 86% within 30 days of the assault.

1 Biological evidence was found in 55.6% of child cases. The most common biological
evidence found wagther biological materials (30.6%), followed by saliva (22.2%),
blood (16.7%), and semen (13.9%).

1 Six child cases had a DNA profile generated. These six cases represented 30% of the
cases in which biological evidence was found, but only 16.7% of &l chses. Half of
those child cases in which a DNA profile was generated had a DNA match to the

identified suspectn the caseThere were no matches of a DNA profile to another case or
convicted offender in CODIS.

1 Child and adult cases did not differ isificantly on DNA profile generation.

1 There was no relationship between biological evidence and arrest in child cases

Interpretation of Major Findings

Differences between Types of Examiners

SANEs6 greater | ikelihood of finding genit
swabs are likely an effect of their greater training and experience with genital examinations.
The lack of difference between SANEs and48ANEs on biological evidemcmay simply
reflect the fact that both SANE and RBANE had high rates of swabbing and other evidence

collection.
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Determining the impact of SANE on criminal justice outcomdglassachusetts is
challengingoecause analysis of this impact is confound#l differences in communities and
populations between the 27 hospitals served by the Massachusetts SANE Program and other
hospitals. Note that SANEs were more likely to identify genital injuries, which may assist police
officers in documenting evidenceeded to meet probable cause standards. It is also important
to recognize that SANE involvement in the case could directly impact other decisions beyond

those investigated here.

Documented Injury

The percentages of victims with genital injuries and wih-genital injuries were close
to the averages reported in priorresea@@h.e s houl d not concl udoe that
becauseates across studies are so variable that it is unreasonable to conclude that there is a
representative mean. It is consistent with previous research and not surprising that multiple
assailants were associated with sgamital injury (at a trend level) drihat offender use of force
was associated with both genital and 4g@mital injury Injuries may have been more likely
when speculums were used because of the tendencyttuensén cases in which there is
penetration and complaints of discomfort, éimereforeplausiblya greater likelihood of injury
In addition,the speculum allows famprovedvisualization of genital structures and may thereby

increase the likelihood of finding any injuries that have occurred.

Biological Evidence

The finding of bological evidence in 65.3% of the full sample or 84.6% of those with

laboratory analysis was higher than the average rate in the literature of 30%, but studies have
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been few andesults quite variable. The fact that our study only included cases witlsiforen
medicalexaminations which were reported to poljegth a few exceptiongnhay have increased

the chances of finding biological evidence. Our DNA match rate was much lower than that
reported in the few studies examining DNA evidence, but here agienredifes in sampling

may explain this discrepancy. It is possible, for example, that in other sttwhegsarison
biologicalsamples from suspects were more likely to be available. The finding that several
swabbing variables (external genital, vagipalianal and additional swabbing) were related to
semen being found is likely to be an indication that taking extra steps to base evidence collection
on patient history has an important impact on the yield in biological evid€hmneed to be
confirmedby more controlled research. Consistent with prior findings, delagsensic medical
examinationgesulted in decreased odds of finding semen, as biological evidence degrades over

time.

Unfounding and Arrest Decisions

It is important to note thatur sample is not representative of all sexual assault cases
reported to police, and the unfowtitate may overor underestimate the actual statewide
unfounding rate for sexual assault. Our study only included cases with fareedial
examinations, and ay include a higher number of events that, upon police investigation, are
considered baseless. There may be cases, for example, in which individuals are uncertain
whether they were assaulted during a drug or alealeted state, and they seefoeensic
medical examination to assess the possibility of sexual assault. Noteatlaay comparison of
unfoundedates across communities would need to take into account differences in the

characteristics of cases reported between commurittissmportant ® note that this study did
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not examine whether the unfounded classification was appropriate, nor does the unfounded
classification necessarily indicate a cri me
determinationsghat the case either dibt meet the legal definition of a crime (baseless report) or
that evidence did not exist to support a crime occurred or evidence exists that suggests no crime
occurred (false report).

Unfounding was more likely in cases in which no penetration and redqathjorce vere
reported, which is consistent with results from prior surveys of law enforcement per3drmnel.
unfoundedrate may also be associated with the legal criteria of rape and sexual assault in
Massachusetts, which include language defining imperms of penetration and indecent assault
and battery in terms of physical contact. We also found that cases were more likely to be
unfounded whefforensic medicaéxaminations occurred more than 24 hours after the incident
occurred. Delays may be peived by law enforcement officers as reducing the likelihood of
obtainingevidence to corroborate and support victim claims, which officers may believe is
needed to substantiate victim statements and secure criminal charges. Delays in reporting may
also e viewed by police investigators as indicative of victims who may have ulterior motives for

filing police reports, such as covering for illicit sexual affairs, regret, or revenge.

Loss of consciousness was also associated with urddwasesThere are two plausible
reasons for this relationship. Victims who lose consciousness because of intoxication, and fear
they may have been sexually assaulted, may seek medical attention and report the events to
police. Forensicmedicalexaminationsn these casesay in turn reveal no evidence of assault
(Kelly, 2010). In such cases, the report may be classified as baseless if investigators find no

additional evidence indicating an assault occurred. Police may also associate victim intoxication
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and druguse with false reports. The finding that police were more likely to make arrests in cases
involving known offenders has been found in several previous studies, and follows from the
frequent difficulty of identifying assailants who are strangers. Consistdnpast research, the
effect of injuries and timely reporting on arrests may be due to police perceptions of both

increased possibility of evidence and increased legitimacy.

Biological Evidence is Not a Factor in Most Arrests

Thefinding that the vast majority of arrests took place before crime laboratory analysis is
consistent with Johnson et al.o6s (2012) study
The percentage of cases in which crime laboratory analysis wasatedgrior to arrests was
somewhat higher in this study (8.5%) than in Johnson et al. (1.6%), because Johnson et al.
included in their calculation cases without forensic medical examinations, which were not
included in our sample. Although research inioldal jurisdictions is needed, the fact that the
number of cases in which forensic evidence could play a role in the arrest decision is so low

across disparate jurisdictions in the two studies suggests that this may be a general phenomenon.

The timing & crime laboratory reports in relation to the timing of arrest makes it clear
that biological evidence is not influencing decisions in the vast majority of arrests, though it
appears that it may be quite influential in the small minority of cases in whiok laboratory
analysis either precedes or is contemporaneous with arrest. This is likepradoygt of how
quickly arrests were occurring after the assault and not reflective of delays in laboratory analysis
and reportingThere has been widespreachoern over backlogs of unanalyzed rape iisng

in crime laboratorie¢see, e.g., Rape Abuse & Incest National Network, 2808)delays in



E17

laboratory analyses and findings and the impact this has on arrestsir Sample, this was not
the case. Ine vast majority of cases, forensic analyses were reported to the police within 120

days of the kit arriving at the crime laboratory (the median time was 43 days).

When arrests occurred first, arrest was nevertheless significantly correlated with finding
of biological evidence. Although for the vast majority of our cases forensic evidence did not
directly influence arrest decision makipgr se the collection of the rape kit may present an
opportunity for law enforcement to document additional, potéytakroborating evidence
during the investigation that impacts later processing decisions.

Arrests Following Crime Laboratory Analysis

The 11 cases in which crime laboratory results were available prior to arrest were
substantially more likely thaother arrests and nearrests to have a DNA profile generation, a
DNA match toan identifiedsuspect, and a DNA match to another case in CODIS.
Correspondingly, these DNA outcomes were related to dramatically greater odds of arrest
following crime laboratry analysis compared to the odds of no arrest. This suggests that DNA
played a role in making these arrests, though we do not have data on whether it was used in the

investigation and, if so, how.

The most recognized use of DNA in sexual assaultsigetdify unknown suspects.
Forensic evidence in nestranger cases, however, may still be valuable because it assists police
investigators in documenting sexual contact (Johnson et al., 2012), particularly in cases in which
the suspect denies sexual coht&enong these 11 cases, the suspézim relationship varied,
suggesting that DNA may have sengsflerentpurposes in this sampénd notust

identification of suspects.
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Recommendations for Future Research

While injury evidence and biological evidenmay have a substantial impact on criminal
justice outcomes, this impact appears to occur in relatively few cases and thus research solely
using broad case databases will remain limited. Below are several suggestions for productive

future research thatkas into account this reality.

Better Designed Sampling. In future studies, sampling could be designed to increase
the number of cases in which biological evidence has an opportunity to influence arrest
decisions. Samples could be limited to cases inhvhicarrest was made before a crime
laboratory analysis took place. Among other methods, researchers could use a case control study
design, sampling cases in which arrests were made following crime laboratory analysis and a
matched comparison group of casdth no arrest. Since the number of cases in which crime
laboratory analysis precedes arrest is likely to be very small in any one sample, such studies
should include a number of jurisdictions and sample cases over multiple years. The sample sizes
need ot be extremely large #ffect sizes for biological evidence are big, as they were when we
analyzed the relationship between DNA variables and arrest after crime laboratory analysis.
Special Methods for Low Probability, High Impact Events Probative inpry evidence
and biological evidence could be considered as low probability, high impact events. Future
research should use statistical and mathematical models for uncommon events that have been

used successfully in other fields such as risk analysis.

Recording of Relevant Case Reasoning and ActionsFuture research should code
specific reasoning or actions by police and prosecutors related to biological evidederss

should record whether there is a need to identify the perpetrator or to coobarah e v i ct i ms
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account in the face of countelaims by the assailant; whether laboratory analysis is done
routinely per policy or in response to a specific police or prosecutor request; and whether and
when specimens were taken from the suspect as wietimghe victim; and whether biological

evidence spurred investigative and prosecutorial actions such as search warrants or subpoenas.

Case StudiesEffective systems of collecting and transmitting forensic evidence may
have an impact on the criminal justice system above and beyond what can be measured in
individual cases. If it becomes known that hospitals, police, crime laboratories and prosecutors
do a good job of collecting, communicating and using forensic evidence, this may have a general
effect on defendants and their defense couselexample, perpetrators may be less likely to
claim lack of sexual contact if they know that DNA evideisciékely to be forthcoming.

Likewise they may be more likely to construct a defense claiming consensual rough sex if they
know victims have received a forensic medical examinaResearchers could interview

medical examiners, police, crime laboratory pratesals, prosecutors, and judges to learn about
standards for injury evidence and biological evidence; when these forms of evidence are
collected, analyzed and used effectively; when obstacles impede their use; and the process by

which this evidence has ampact.



Chapter 1

Introduction

Sexual assault is a heinous crime that as much as a quarter of women nationally
experience in their lifetime (see e.g., Campbell, 2008). It harms survivors in myriadmvays.
addition to the terroand risk of injuryduringthe assault, anysexual assault victims experience
considerablalistressafterwardsincludingelevated fear, anxiety and depression (George et al.,
1992; Kilpatrick et al., 1987; Wyatt, 1992; Uliman & Brecklin, 2002). Victims of sexual assaults
also reprt experiencing anger, lowered seHteem, feelings of guilipss ofinterest in sexual
relationshipsandtrouble sleeping (George et al., 1992; Sorenson & Siegel, 198&@yare at
risk for posttraumatic stress disorder and a range of other endomémgal health problems
(Campbell & Wasco, 2005Dften they experiencevietimization fromskeptics including
professionalsguestiong their credibility and in effect blamg them for the assault (Ullman &

Filipas, 2001)

Despiteits heinousness arbe seriousness of its impact on victims, only small
proportions of sexual assaults are prosecuted.criminal justice system vwgidely described as
a funne) with fewer and fewer caspsogressin@teach subsequestage of the criminal justice
system(Siegel & Worrall, 2014)This funneling effechas a substantial effect on sexual assault
casesonly a subset of assaulisereported to police, only a portion of those cases reported to
police result in arrest, and of those arrested amplgrcentagareaccepted foprosecuted
(Alderden, 2008Gregory & Lees, 1996Whencases arprosecutd enormous demandse
placedon victims theymust testify in court about the traumatic events of the crime and face

assaults on their credibility the courtroom(Matoesian,1995, 1997.



Efforts to increase the effectiveness of investigation and prosecution of sexual assault are
especially important in this contexfictims undergo difficult forensimedicalexaminations
with the hope of contributing evethice that can help bring assailants to justieglittle research
has examined the contribution of this evidence to criminal justice outcdimes$act that new
protocols, new technology, and new specialized staff have developed in this area in recent
decades makes the need for research even more Bgest.the enormous emotional risks
victims take to undergfmrensic medicaéxaminations anthe substantial investment of
resources to provide qualitgrensic medicaéxaminations, the research community has a
responsibility to develop betterunderstandingf howinjury evidence and biological evidence

areused and actually relate to makingests, filing criminal charges, and prosécgtcases

By injury evidenceve referbothto norrgenital and genital injury findings from forensic
medical examinations following sexual assault; injury findings may serve as evidence in the
investigation angbrosecution of sexual assault. Biplogical evidencewe are referring to
evidence gained from crime laboratory analysis in a sexual assault case, which can include
findings of biological products (chiefly semen, blood, amylase [an enzyme of salivdiaiand
as well as DNA profiles and DNA matchestoasuspect an 1 ndi v i Qbolaned i n
DNA Index System (CODIS) databadéost specimens providing biological evidence come
from forensic medical examinations, although they can also come frones|dedheets or
other objects collected at the crime scene. We are using théitdagical evidenceather than
the other commonly used terffmsensic evidencer physical evidence. Forensic evidence
sometimarefers in the literature solely to biological evidermat sometimes to both biological

evidence and other evidence that could be forensically analyzed, such as fingerprints; we want to

he



make sure to distinguish between the tRbysical evidencecludesbiological evidence but
can also include objects or findings at the crime scene that are beyond the scope of our research,

which focuses specifically on evidence collected through forensic medical examinations.

The purpose of the research is to developkadge about injury evidence and biological
evidence in sexual assault cases and assessdlleain makingarress. We had originally
intended to examine the relationship of these forms of eviderid@dgocriminal chargess
well, but we found tha& large majority ofarrests in our sample, based in Massachusetts, were
followed by filing of criminal chargeat an arraignment hearing in District Colytthe next
business daytherefore this variable did not hasebstantiaindependent significancedim
arrest The research has three goals. One is to provide a more detailed description of injury
evidence and biological evidence in sexual assault cases, including their timing relative to
arrests. A second goal is to examine the relationship of forewvisience to arrests. A third goal
is to examine injury evidence and biological evidence in certain types of cases in which it may
have greater impact (with strangerspects, child cases, antlen SANE nurses conduct the
forensicmedical examination}ive research questiong/hich follow from the three research
goals,guided the study
Question 1. What is the frequency of different types of injury evidence and biological

evidence in a state population of sexual assault cases?

Question 2. What case facors are associated with the presence of injury evidence and
biological evidence?

Question 3. How often is biological evidence processed prior to arrest versus after an arrest?

Question 4. Are injury and biological evidence related to the likelihdoak tarrests are made,
after controlling for other variablesfecting arrest?

Question 5. Do results differ by key subgroupstranger vs. known assailants, Sexual Assault



Nurse Examiner cases versus those of other medical providers, adult and
adolescent victimsgs. child victims?

Working with Massachusetsample of 528adult and adolesceséxual assauttases
and36 child casedrom 2008 to 2010this studycombines data frorthree sources) a
statewide data base of medical provider reports of forensic medical examicatiolusted in
sexual assault cases, b) reports from the two crime laboratories that conthecaabtlyses of
specimens from sexual assault cases in the state, aaslecytatus dasalicited by this project
from 142different police agencies in the state on unfounding, arrests, and filing of criminal

charges.

In the next chapter, Chaptenie review the literature relevant to the research questions,
including research on injury evidence, biological evidence, the impact of SANE, case
unfounding, arrest, and the relationship between injury and biological evidence and criminal
justice actionsAlso in this chapter wedentify in more detail the gaps in reseaiChapter 3
discusses the methods used in this research. Since every aspect of the response to sexual assault
varies byjurisdiction; andjurisdictional differencesan have an importanmnpact on forensic
medicalexaminations, evidence collection and analysis, and criminal justice acioayster 4
describes the Massachusetts system of response to sexual &bsquitir 5 discusses study
results Chapter 6 discusses tineplicationsof the results for understanding the criminal justice
response to sexual assault #melrole of injury evidence and biological evidence in
investigations and arrestShapter7 provides a conclusion amdcommendations for further

research.



Chapter 2

Literature Review

Practice and research literaturevh@evelopedver more than 30 yeats describe best
practice in conducting forensic medical examinations, to exatnewiminal justiceresponse to
sexual assaylandto explore theonnectiorof injury evidence and biological evidenize
criminal justice actionsAlthough most work we have found has been done in the United States,
a number of foreign countries are represented, mostly in the developedAtmddt all
empirical studiesire, like thecurrent study, retrospective studies examining case records. In this
chapter we dscribe forensic medical examinationscdss the potential importance of injury
and biological evidengend present basic information about Sexual Assault Nurse Examiners
professionals specially trained to conduct forensic medical examinations in sexual assault cases.
We thenreview studies thdtaveexamined the frequency of injury evidence and biological
evidence, identified predictors of injury, looked at factors uydeglunfounding and arrest,
tested the impact of Sexual Assault Nurse Examiner (SANE), and assessed the relationship

betweeninjury and biologicakvidence and criminal justice actions.

Sexual Assault Forensic Medical Examinations

Sexual assault victims have a unique place within the criminal justice system because
theyare often the sole witnesses to their crimes (Martin, 2005) and their bodies are crime scenes
(Campbell et al., 2012). Thus, sexual assault victims are often thargrevidentiary source. In
essence, these victims carry on their bodies evidence that can be used to corroborate their

allegationsand identify suspects



Much of this evidence is collected and documented when victims seek medical treatment,
typically athospital emergency departments. When victims arrive, they are presented with the
opportunity to have a sexual assault forensgzlicalexaminationMost jurisdictions have a
protocol for medical personnel to assemble a sexual assault forensic evidemcemjtnction
with conducting a forensic medical examination, and these kits provide most of the forensic
evidence in sexual assault cases (Peterson, et al., 2010). Completed forensic evidence kits,
sometimes referred to as rape kits, include samplestaker om t he andbrct i més bod
belongings that can provide biological or other physical evidence left by the assailant, as well as
documentation of thiorensic medicaéxamination and any injuries identifiddational
standards relating to forensic megliexaminations have been developed and widely
disseminated to improve the collection and preservation of forensic evidence as well as the
medical care of sexual assault victims (see Offic¥iolence Against Women, 2018r current
protocolg, although ariationsin examination protocslusedstill exist Mostprotocolsinclude
the following: written consent for tferensic medicaéxamination; detailed description of the
alleged assault; victim medical history related to allergies, pregnancy statoeasitiual cycle;
examination for external trauma or tenderness; examination of internal genital areas for injuries;
swabbng for biological materialscollection of foreign matter and trace evidence; hair combing;
fingernail scrapings; victim blood sampl@sd collection of torn or stained clothing (Ledray,
2001).Historically it wasrecommended that evidence be collestétiin 72 hours of the assault
becausdiological evidence, such as the presence of sperm, dissipates with time (Ledray, 2001)
or as aesult of victim behavior (e.g., showering, washing of clothasl) this has been
expanded to up to five days or one wédlowing research indicating that finding of DNA

evidence can occur even after these extended time periods (Office on Violencet Méamnen,



2013) Sexual assaultietims are often told toefrain from showering, using the restroom,
changing clothes or engag in other behaviors in an effort to preserve any possible biological

evidence (NCVC, 2008)

Medical provides use drensicmedical evidence kitgo collect various types of
biological evidenceSwabs of the external body and genital areas, mouth, hair combings, and
fingernail scrapings are collected for fherposes of analyzing these samples to identify any
biological evidencéeft by assailants, such as blodairs, semen, or saliva. Blood samples are
taken from victimgo identify their blood type and DNA and, when indicated, to test for the
presence of drugs or alcoh@enital swabbing is a particularly valuable source of biological
evidence and the type of swabbing protocol is associated with differences in the positive
identification ofsperm (Morgan, 2008)n most stategncluding Massachusettgictims can
have thekit done and decide independently whether to report the assault to the police. If they
report, kits will typically be transported to a designated crime laboratory by police officers. If
victims do not report, kits will be saved by hospitalslice agen@sor crime laboratoriesand

are available for analysisvictims laterdecideto report

Injury Evidence

Medical professionals conducting tfezensic medicaéxamination will systematically
assess victims for both ngyenital and genital injuriegExpert examiners will use the
information obtained from the patient medical forensic history to develop hypotheses about
injuries that may be present and to guide the medical assessment, interventions, and sample

collection.An essential part of the examinatisrphotographic and written documentation of



genital and/or nowgenital injurieghat may be presenthis documentation helggide
treatmentAdditionally it can help police and prosecutors corroborate victim al@mgatnd can
be used to prove aggravating circumstances, a legal designation for cases involving serious
victim injury. Serious victim injury may also indicate to police officers and prosecutors the
seriousness of the case, which may prompt greatestrent bythese practitionens holding

the suspect accountable.

In Massachusetts, it is standard practice to photograplgewital injuries, but not
genital injuriegMassachusetts Sexual Assault Nurse Examiner Program,. ZBid®practice
does not confian to currennationalstandards involvinghe forensic photography of genital
injuries as those protocols recommend the use of photography to document all injuries to
victimsd anatomies involved in the assault (O
Massachusetts, SAN&aminers do not phagoaph genital injuriebecause, in the
Massachusetts SANEusiiygeaitgl protogiaphs psuedidgmee in & court case
invades victimso prithhadcy.t hleh e xmmof thedaunyasid eleisev @ ¢

depiction on a body diagraare sufficient for evidentiary purposes.

Although injuries can be powerful indicators of sexual assault, there are limitations on
injury as a source of evidence. Many victims of sexual assault never present with injuries
(Dumont & White, 2007; Sommeet al., 202). Injuries can occur during consensual Enes,
Rossman, HartmaandAlexander, 2003McLean, Roberts, White and Paul, 2p1dnd so may
not necessarily in themselves indicate rdpéact, ®me experts have expressed concern that
improvedtechnologies for identifying subtle injuries can result in an overemphasis on injury

identification, despite the reality that it is difficult to determine whether microscopic injuries



were definitively caused by the assg@ommers et al., 2@

Biological Evidence

Biological evidence from suspects is derived by crime laboratories from specimens
collected from both victims and suspects. Victim specimens most commonly come from swabs
collected during the forensic medical examination, but can alsbtaéed from victim clothing
and possessions (e.g., sekets). Biological evidence may help corroborate victim descriptions
of the assaulthelp link suspects to victims (particularly in nstnanger caseskrime laboratory
analysis of specimenscarvre al traces of assailantsd semen,
biological products, which can be used to help identify suspects as well as provide evidence of
sexual contact. One particular focus of forensic analysis in sexual assault victimizatiom@volv
male perpetrators is to identify sperm or sperm fluids because such evidence confirms sexual
contact. Such evidence may be important in cases involving ch{idremich a claim of
consent is no defens&s well as cases in which the suspect demiesad contact. Biological
evidence from fingernail scrapings, other blood evidence left by the perpetratagenital
swabs containing sperm or sperm fluids can be used to develop a DNA @tigle prosecutors
and/or police also seek samplesfromsuspt s t o compare with speci mel
forensic medical examination or, less commonly, from a crime scene investiGatspect
comparison samples can be provided voluntarily (e.g., the suspect agrees to be)swgbbed
court order,or, muchmer r arely, from suspectsd biological

investigation (e.g., saliva on a drinking glass, blood on a piece of fupniture

Analytic techniques used to extract DNA hagvanced in recent yeaedlowing
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scientists to extract DNA profigefrom small amounts dface evidencéBurg et al., 2011). DNA
profiles can then be entered to the Combined DNA Index System, or CODIS, for possible
identification of unknown suspects @avmparisorto biological specimens from known suspects

or offendersCODIS is a national DNA database maintained by the Federal Bureau of
Investigation. Itcontains twandices the Convicted Offender Index and the Forensic Index. The
Convicted Offender Index contains DNA profiles of persons convicted of violent critnes. T
Forensic Index contains DNA profiles generated from crime scenes, including those DNA
profiles obtained from evidence gatedduring forensianedicalexaminations of sexual assault
victims (Telsavarr& Arrigo, 2006). DNA profiles submitted to CODISeacompared to these

two indexes for potential suspect identification. Although submission of a DNA profile in known
suspect cases may rawaysbe helpful in identifyinghe suspectn that particular caseét could
detecta pattern of sexual violencege. , ot her sexual assault cases
was present) or help clear other caseshichthat particulasuspect wasvolved but his/her

identity wasunknown

Sexual Assault Nurse Examiners (SANES)

SANE programs enhance the potentialayehsic evidence collection because these
programs supply specially trained nurses to provide optimal medical care and to conduct
effective forensienedicalexaminations to maximize evidentiary value and support prosecution.
The creation of SANE programas guided by two primary missions: to improve forensic
evidence collection and to improve patient care (Paterson et al., Z0@8g programs were
intended to bridge the gap between medical service, psychological care, and the emotional needs

of victimson onehandand the investigatory needs of the criminal justice systerme other
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hand Martin (2005) who refers to hospitals and their staff as reluctant pariméing criminal
justice response to sexual assasliggests that the framework surroumgivhat medical

personnel dé that is, treat injuries and ilinesgesonflicts with the legal requirements that
dictate medical personnel act as forensic evidence collectors and expert witnesses in sexual
assault cases. Such legal demands are traditiohallyurview of law enforcement agencies. The
resulthas often beethat victims were further traumatized when seeking medical assistance.
Referred to as thé s e ¢ 0 nodictimsawwmdd experience delays in emergency rqoms
incomplete medical ca@nd negate comments or reactions by medical persof@ampbell,

2008)

The creation of SANE programs across the nation attests to the potential importance of
the investigatory value of sexual assault victims and the need for specially trained nurses who
can cardor traumatized patients and collect forensic evidembe.number of SANE programs
has increased rapidly in recent decades, with a reported 450 programs nationally as of 2005
(Campbell, Patterson & Lichty, 2005). SANE programs are organized differeatlynost
maintain an orcall team ofpractitionersvho are available 24 to travel to emergency
departments or other communltgsed facilities when sexual assault victims present (Ledray,
1999 Little, 200]). SANEs are reported to substantially improve care for sexual assault victims,
because 06 A N Eumndierstanding of, experience with, and effective responset@ t i ms 0
traumatc experience (see, e.g., Litt@D01). This improved care can result in great#ingness
of victims to participate in the criminal justice syst@@nandall andHelitzer, 2003) SANEs are
trained to be experts at collecting information and specimens needed for detecting forensic

evidence, and are conscientious and skillggredeving and maintaining chain of custody of
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forensic evidenceSANEsaretrained in assessing and using medical forensic histories to guide

the evidentiarygollectionprocess. This allosthem to determine which specimens to obtain

based on that history, r&hr  t han appr o a c-bidefitsga | € x0a nasphErno aac hfi o n e
nuanced approadaan reduce the intrusiveness and burden ofatremsic medicaéxamination

for the victim.In addition,SANEs areexperienced iproviding examination findings, expert

opinions and providing testimony to support criminal juspeeceedingsin contrast, mergency
department physicians are often not trained in hoeffextivdy respom to sexual assault

victims. Emergency department physicians may delay responding to victims because their cases
arenot seen as medical emergencies@ogire a substantial time commitment during the

forensic medicagxamination (especially for inexperienced examingristel, 2001).

Additionally, emergency department physicians may also not want to conduct forensic medical
examinationsover concerns that they will be required to testify at court regarding the

examination findingsPhysicians may feel unpreparedtéstify and nay perceivgreparing for

and providing testimongs taking valuable time away from their medical practice (Martin,

2005).

Frequency of Injuries and Biological Evidence

To understand better the nature of sexual assault, the results of fonedsal
examinations, and potential evidence from fineensic medicaéxamination, it is worth
exploring the frequency of both naenital injury and genital injury in sexual assault cases. We
conducted a quantitative review of studies of sexual assault caseislntivdre was a forensic
medicale x ami nati on, drawing from Dumont 2and White

reviews and our own review of more recent literature. We analyzederatal injury rate across
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27 studiesand genital injury rate across 33dites (see Tabl2.1). The overallunweightednean
percentagef cases with nogenital injurywas58% (median = 8%), but the most striking

finding from this analysis was the variability in this rate. The rate rangedi4éérto 90% the
standard deviation wad%, the 95% confidence interval was frd@@% to66% and there was

at least one study in each interval of 10 percentage points between the minimum and maximum
(e.0.,14%,23%, 32%, 48%, 57%, 689%9%, 88%and90%).The mearand mediarrate for

genital injuries wa89%%. The variability on genital injury wasgain considerabl@he rate

ranged fronD% to 72%, the standard deviation waS%, the 95% confidence interval was from

32% t045% and there was at least one study in eatdrval of 10 percentage points between

the minimum and maximum (e.%, 16%, 24%, 35%, 45%, 54%, 64&hd72%)

Most studies found negenital injury in a majority of cases in the sample and genital
injury in a meaningful proportion of cases, but sistantial variability across samples nske
difficult to make any confident generalizations. It is beyond the scope of the current report to
explore the reasons for the considerable variability in these rates. One source of variation are
specialized saples in some of the studies (e.g., ppgnopausal women, adolescents, men), but
there was considerable variation within more general samples afuwasdlible additional
explanations for differences in rates might include variatamnsss communities the
population of individuals who gébrensic medicaéxaminations and report to police; differences
in examinatiorprocedures; and variability socumentation and research methods. We did not
find statistically significant differences based on whe#tletases in theample were reported to
policeand based on year of the study. Future research should assess more thoroughly the reasons

for such variability inforensic medicaéxamination results, ideally using metaalytic methods.
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Table 2.1Non-Genital and Genital Injury Rates across Studies

Non-Genital hjury Genital

Citation Year Rate Injury Rate
HelwegLarsen 1985 .68

Tintinalli & Hoelzer 1985 .32 19
Olusanya et al. 1986 .23 .16
McCauley et al. 1987 .58
GoodyearSmith 1989 .64 41
Penttila & Karhumen 1990 .90 .18
Rambow, Adkinson, Frost, & Peterson 1992 .50 .09
Slaughter & Brown 1992 .87 .55
Schei, Muus, & Moen 1995 .50 14
Bowyer & Dalton 1997 27
Slaughter et al. 1997 .58 .68
Lindsay 1998 49 .67
Biggs et al. 1998 46
Lenahan et al. 1998 .76 .53
McGregor, Le, Marion, & Wiebe 1999 .89 24
DuMont & Parnis 2000 .79 .30
Adams, Girardin, & Faugno 2001 .64
McGregor, DuMont, & Myhr 2002 .88 42
Gray-Eurom, Seaberg, & Wears 2002 57 .35
Wiley, Sugar, Fine, & Eckert 2003 48 .16
Jones et al. 2003 46 72
Palmer et al. 2004 46 22
Sugar, Fine, & Eckert 2004 .52 .20
Reis et al. 2004 14

Hilden et al. 2005 .32
Anderson, McLain & Rivi 2006 .30
Sommers et al. 2006 51 45
White & McLean 2006 .53 54
IngemanHansen, Brink, Sorenson & Charle 2008 .78 19
Drocton et al. 2008 .50
Jewkes et al. 2009 .23 22
Jones et al. 2009 .64
Maguire et al. 2009 .61 .39
Sturgiss et al. 2010 54 .39

Janish et al. 2010 .70 .62
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Twelve of these studies also report the rate of finding sperm and/or semen. The mean rate
for finding sperm or semen was 30% (median=31%), but again this was quite variable. The
standard deviation was 17%, the 95% confidence interval was from 20% toh&ledtet ranged
from 9% to 59%, and there was at least one study in each interval of 10 percentage points from
the minimum and maximum (e.g., 9%, 17%, 22%, 31%, 46%53%). Once more it is beyond
the scope of this report to explore this fully, but vasiaacross communitigs the population
who receive forensic medical examinations and report to police and differences in crime

laboratory procedures are factors that should be explored in future research.

Reports ofother types obiologicalevidence hve been sparse. Dut et al. (2000)
found seminal and/or bea stains in 21% of cases (Duvit & Parnis, 2000 found similar results
in a sample that overlaps with Duvit et al., 2000). Tasca et al. (2013) found that forensic
evidence was available in 31i#their sample of cases reported to pglimat did not specify
types of forensic evidenc®#e found only three studies that reported rates of DNA evidence,
since most studies predated the use of DNA in these cases. The results vary, which further
underines the uncertainty about expected results and the need for further research. Ingemann
Hansen et al. (2008) reported a positive DNA match in 14% of cases, while Campbell et al.
(2009) found positive DNA result in 47% of cases. Gingras et al. (2009) tharalleged
assail ant 6s DN Ats tpsted ih thdir mboratory.diveves, treif sarkple
combined adult, adolescent and child cases and they neither reported results separately for
children and adolescents and adults nor pralitie age disthution of the sample, so it is

difficult to infer how much their findings apply to adolescents and adults. This is particularly
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problematicgiven that they found that child cases were significantly less likely to have DNA

profiles

Predictors of Injuri es and Biological Evidence

Several studies have looked at predictors of injury in sexual assault cases. Findings from
these studies help illuminate the circumstances leading to injury findings in a forekaal
examination, suggest which victims are at greatest risk for injury, and provide clues on possible
explanations for the differences between research samples on injury rates. Not surprisingly,
several characteristics of the assault have been identifieddistprs of injuries. Time to the
forensic medicaéxamination is a factor, since healing over time makes injuries less detectable.
Sugar, Fineand Eckert2004) found norgenital injury findings were more likely when victims
were hit or kicked or a weapavas used, when strangulation was attempted, when the assault
took place outdoors, and when there was victim substance abuse. Sommers et al. (2006) found
that weapon use and brief time between assault and examination increased the likelihood of a
head injuy finding. Depending on the study, genital injury findings were more likely when there
was physical or verbal resistance, when there was rectal penetration, when there were non
genital injuries, and when tlierensic medicaéxamination took place withid4 hours of the
assault (Sachs & Chu, 2002; Sugar, et al., 2004). Crane (2006) poolgdmitad and genital
injuries, and found that an injury finding was more likely with weapon use, multiple perpetrators,

less time from the assault to the examinatsong having an evidence kit done.

The age and race of the victim haachbeen predictors of injury itwo or morestudies

(Sommer, et al., 2006). Age is relevant because geissale is impacted by hormones, such as
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estrogen, which can alter the eleisy of the tissues, making somectims more vulnerable to

injury. Race is relevant because examiners may have a more difficult time identifying injuries
when victims have darker skin. Ramin et al. (1992) found thageaital injuries were more

likely to be found in victims aged 14 to 49 than in older victims. On the other hand, Ramin et al
and Muram et al. (1992) found that postmenopausal women (over 50 and over 55 respectively)
were more likely to have genital injury findings than younger women. Swratral. (2006),

however, found no age effect. Several studies have found that genital injuries were more likely to
be identified in white victims than in African American victims (Cartwright, 1987; Coker, Wales

& Johnson, 1998; Sommers, et al., 2006).

Though a number dghestudies discussed above have reported frequency of biological
evidence, mostly sperm/semen, few studies have examined what factorstheafinding of
biological evidence. The factor that has been a focus of study is time siaa#.a&4dlot and
Allard (1982; also, Allard, 1997) found that the probability of finding sperm from vaginal swabs
declined substantially after 24 hours. Gingras et al. (2009) found DNA in 32% of cases tested,
but the probability of finding DNA evidence frovaginal swabs dropped to 8% when specimens
were taken more than three days after the assault. Rates of DNA from anal and skin swabs
dropped dramatically the second day after the assault. There appeared to be little relationship
between presence of acidgsphatase, an indicator of seminal fluid, and DNA evidence.
ObtainingwhatGi ngr as et al .DNApllof a | @&was guhstantidi@ss t y

likely in child than in adolescent and adult cases.

SANE Impact
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One potentially key factor in thguality and effectiveness of the forensic medical
response to sexual assault is who conductotieasic medicatxaminationMany communities
have develope8exual Assault Nurse Examiner (SANE) programasonallyto increase both
the quality of care andf evidence collection. As we discuss in Chagte8ANE is particularly
strong in Massachusetts, where there is a centrally managed program serving 27 hospitals in the
state and conducting about tlards of forensianedicalexaminations of adults anda@escents

in the state.

Several studies have evaluated SABIEgpact on the quality of forensioedical
examinations, and a few have examined the impact of SANE programs on criminal justice
actions and outcomes. Howevere have not found research thatks specifically athe effect
of SANEsrelated to improved findings of injury identificatiamd biological evidencendfew
thatexplore the processes by which SANE might have an impact on the criminal justice system.
Campbel |, Pat t €005)bteratureaenielw cancludés thgt SANE fiurses are more
completethan other medical providens the collection of specimens, documentation of
evidence, properly sealing and labeling evidence, and maintaining chain of disgedyso
Sievers, Murphyand Miller, 2003) But these authordid not report any studies about
differences between SANE and RSANE providers on injury evidence and biological evidence,
and theynote that few rigorous studies have empirically tested whether Saidisic medical
examinations have an impact on criminal justice outcomes. The few shaliésive examined
differences between SANE and RSANE cases on criminal justice outconmave generally
shownresults that favor SANECrandell and Helitzer (200&xamined the response to sexual

assault and criminal justice outcomes-faed posintroduction of SANE in Albuquerque, NM.
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They found that police officers were significantly more likely to make an arrest, prosecutors
were more likelyto charge suspectand convictions were more likely to be secured following
the implementation of SANE. NugeBbrakove and colleagues (Nugdurakove, Fanflik, et

al., 2006) explored criminal justice outcomes of SANE and$W®NE cases in three
communities, two of whichad a combination of SANE and Sexual Abuse Response Team
(SART) programs. SARTs are multidisciplinary teams of law enforcement professionals, victim
advocates and health providers who support and guide victims in the criminal justice system.
NugentBorakove and colleagues found that the SANE/SARBENnsic medicaéxamination was
associated with an increased likelihood of identification and arrest of suspects, charging, and
conviction. Campbell et & .42008) analysis of a community pand post SANE

implementation reported that the SANE program was associated with increases in cases
progressing through the criminal justice system. Namely, caife SANE examinersvere more
likely to be referredor prosecution and result in plea bargains or trials,ienpdoved evidence

collected by SANE examiners was a significant predictor of case progression.

Criminal Justice Response to Sexual Assault

Evidencecollected in the forensic medical examinatioay aidpolice investigatioa and
can be used to prosecutefendants in these cas@scommonly understood reality, however, is
that the criminal justice systemOs ,the@esigaonse t
high attrition rate in the criminal justice response to sexual assault cases|géyticiearly
processing stagek fact, dtrition in cases beggeven before the criminal justice system is
involved. I has been estimated thass thar0% of sexual assault cases are ever reported to the

police (Rennison, 2002Many reasons exist for why sexual victimization is never reported to
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police, including victiminterpreationsof whether theiexperiencesonstitute a sexual assault

and victim confidence and trust in the criminal justice systeraported, police offiers must

first determine whether a crime occurr@fficially, unfounding is a decision by police that
insufficient evidence exists to determine that a crime occy8pdhn & Tellis, 2012)

According to Uniform Crime Reports (UCR) guidelines set forthheyFederal Bureau of
Investigations, police agencies may unfound cases if the evidence indicates that the report is
baseless or false. A baseless report is one in which there is not enough evidence to support the
conclusion that the incident meete tleaal definition of a crimeA false report is one in which
police officers do not find enough evidence to support the conclusion that a crime occurred
(NSVRC, 2012). Cases that are unfounded are generally not investigabedand will not

result in arress It is the first point in which progression through the various stages of the criminal
justice process (i.e., investigation, arrest, charging, trial, convietrasentencing) may be

halted Unfounded cases are not officially documented in the UCR atswbade public by the

FBI. Thus, these incidents disappear from any official documentation of reported@fime.
particular concern are instances in which police investigators unfoundbessese of

perceptions that the allegations are faRigorous studies have coded reports from case files by
examining the range of evidence in thoroughly investigated cases, and hava falsed

reporting prevalence of betweem2d10 percent (Lisak, Gardinier, Nicksa and Cote, 2010
However, some jurisdtions have documented unfounded rates that are significantly higher than
the national averages; at least one jurisdiction had unfounded rates that were five times higher

than the national averagealiRe Executive Research For2010).

Those cases thate not unfounded are investigatadherand may result in arrestlere
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again, researchers have noted significant attrition in the number of cases moving past the arrest
stage Examination othe ratio between thgearly national forcible rape reportingtes and

arrest rates indicate that there has been an overall decline in the percentage of reported rapes that
have resulted in arrest since the 19T@somparison, aimilar decline was not noted in the ratio

of reported violent crimes and arrest; tratto has remaedrelatively similaroverthe years

(Lonsway & Archambault, 2012High unfounded rates and declining arrests indicate that
challenges continue to exist in the handling of sexual assault cases, making the examination of

the predictors ofinfounding and arrest important.

Predictors of Casa beingUnfounded

Although unfoundings supposed to occur only when the investigation indicates no crime
because it is determinéd befalse or baselesseveral studies suggest that police, in part
influenced by an eye on their departmentdos cl
investigate, have ambiguous evidence, or have allegations tluatfigrdt to prove(Spohn &

Tellis, 2012) Martin (2005 suggests that blame of or bias against the victim may affect
unfounding decisions as well. Police unfounding may be atepcontributing to attrition and

the funnel effect.

Empirical research on unfounding in sexual assault casesiie. In a 36 year old study
(Law Enforcement Assistance Administration, 1977, cited by Sgofellis, 2012), police who
were surveyed reported that the two factors that predicted whether a sexual assault case was
founded or unfounded were proof of penetmatand suspect use of physical force, indicators of

what has been seen by many as Mangdqgiiicslikenat ed or
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Estrich have argued victims can experience rape and harm even without elements of real rape,
butsec al | eed myrtahps 0 per Kiessteeverttbell d990) anal ys
that the victimds willingness to prosecute, p
weapon and suspect being in custody were the most important predictors of janrstnanger

cases. In cases with known assailants, significant predictors again includedsdusipgan

custody; but also injury and the absence of factors affecting victim credibility such as substance

use, mental illness or history of false compisilderden and Ullman (2012) tested multiple

predictors of unfounding, referral to prosecutors and filing criminal charges. Cases were more

|l i kely to be unfounded when there were discre
be referred to prexutors when victims were willing to pursue the cadare recently, Spohn,

White and Tellis (2014) found that while victim recanting was by far the most significant

predictor of unfounding, other variablassociated with unfoundingcluded questions about the

victimé character or reputati on ,whetherchevictmd s ment al
reported being assaulted by a stranger versus intimate partdeayailability of physical

evidenceFrazier and Haney (1996) did not studyaundingper se but examined predictors of

whether police questioned or did not question suspects, one indicagiohceffinding the

allegation credibleStrangers were more likely to be questioned than alleged assailants known to

the victim, and qué®ning was more likely with evidence of penetration and victim injury and

with witnesses to the crime.

Predictors of Arrest and Criminal Charges

There is a paucity of research on police and prosecutor actions in sexual assault cases, but

a few studies have identified predictors of arrest and filing criminal charges (Spohn & Trellis,
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2012) . Not surprisingly, tirhpertat.Bautfardiff0®) k nowl e
and LaFree (1981) found arrest was more | i kel
perpetratoand Bouffard when the suspect and victim had a prior relationshimathes of the

assault and the circumstances surroundihgsan impact. Arrest was more likely when

suspects had a weapon (Bouffard, 2000; LaFree, 1981); thbesuspect committed other

crimes along with the sexual assault, amgenthe assault took place outdoors (Bouffard, 2000).

The victimspl agbaaionol al sArrest was more | ike
prosecute, demonstrated no misconduct at the time of incident, and reported promptly (LaFree,
1981); when victims underwent a forensic medical examination (Bouffard, 2000); and when

victims resistedhe assauland were cooperative with police (Alderden & Uliman, 2012).

Paradoxically, Alderden and Ullman (2012) also found that arrest was more likely when victims

had discrepancies in their statement; the authors think this was the etfezadtied

guestioning police engage in when an arrest is made. Bachman (1998) did not find significant
predictors of arrest, but the limited statistical power of her sample of 88 cases suggests that her
analysis did not provide an adequate test. DuMoataiMy hr 6 s (2000) Canadi a
evidentiary and victim behavior predictors of police filing criminal charges in a population of

women (age 15 and older) served at a sexual assault care center. Filing charges was more likely
with younger victims, Wen the victim knew the assailant, when victims resisted, and when there

were witnesses. Horney and Spohn (1996) tested predictors of police referral of sexual assault
cases to prosecutors. Physical evidence of assault and suspect prior convictionniexansig

predictors; the only victim characteristics that significantly related to referral to prosecutors was
delay in reporting (a negative effect), though victim age, morals questionethkiisg and

resisting the attack were tested.
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Injury Evidence and Criminal Justice Actions

Numerous studie a number of different countriémve examined the relationship
betweennjury evidenceand criminal justice outcomes over a span of 34 years. The results
overall are decidedly mixed. Some studies find thiatrelationships statistically significant
while most do not. What further complicates drawing a conclusion from this literature is the fact
that studies vary considerably in methodology, and the vast majority if not all studies suffer from

noticeabldimitations.

DuMont and White (2007) were commissioned by the World Health Organization to
review the literature on the use and effects of meldigal evidence in sexual assault cases. In
addition to surveying the literature on the nature of meldigal services and the sociocultural
conditions surrounding the use of mediegal evidence, these authors reviewed 48 different
studies of the relationship of physical andlogical evidencéo criminal justice outcomes. All
studies were retrospective angolved data abstraction from case records. Across this literature,
13 studies were conducted specifically to assess the relationship of +iegiitevidenceo
legal outcomes; 31 studipsoduced results for evidence variables in the context of asaliysi
multiple predictors of legal outcomes, including evidence variables; and 5 studies, which were

not very rigorous, had a single yes variable measuring availability of mediemal evidence.

DuMont and White (2007) examined outcomes for physical ingegjtalinjury and
biological evidence, which involved different subgroups of studies because of differences in
measurement. The legal outcomes examined varied across studies, and includedlmgesits

criminal charges, dismissing charges, going to trial, conviction, conviction at trial, and
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imprisonment (several studies examined more than one of these outcomes). Although the most
frequent country involved was the United States, studiesalsveconducted in Australia,

Brazil, Canada, Denmark, Finland, Norway, South Africa, and the United Kingdotaf 39

studies examining physical injury, 17 (43.6%) found that one or more of these outcomes was
significantly more likely when there was evie of physical injury. Four of 14 studies (28.6%)
found a significant relationship of genital injury to the likelihood of legal outcoirgsnorth
Maclntosh,andWentworth(1999) also found a relationship between victim injuries and

decisions to prosete, however, when separate logistic regression modelsrwefer strangers

and nonstranger cases the authors noted that injury was only a significant predictor of decision
to prosecute in neatranger cases. This suggests that presence of injury nvesidfeed more
heavily by prosédeusai doi tcaBke bdacduse prosecu
difficult to prove lack of consent (e.g., acquaintance rape, intimate partner rape, daite rape)
these case$Spohn and Holleran (20p&imilarly found that victim injuries were associated with

decisions to charge in intimate partner cabasnot acquaintance and stranger cases.

Se\eral studies not coverdxy theDuMont and White (2007) and Sommers et al. @01
reviews have also examined thé&t®nship of injury to criminal justice outcoméngemann
Hansen and colleagues (Ingematansen, Brink, Sabroe, Sorenson & Charles, 2688)d no
relationship of bodily injury or genital injutp conviction in asample of Danish cases reported
to police from 1999 to 2004. Howevemaiguities in the methodologgndthe amount of
missing data make interpretation of this study difficuli Jewkes et a. £009) South African
sample of 1,547 casdsjury was not related to a trial commencing, but both genital and non

genital injury predicted the accused being found guiltgerden and Uliman (2012) reported
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thatthe oddsof criminal chargesncreased nearly nine foldhen victim injuries were noten

police records

Biological Evidence and Criminal Justice Outcomes

A number of studies have also examined the relationship of biological evidence and
criminal justice outcomes over more than three decades. Early studies found no significant
relationslip of biological evidence to legal outcomes. Some more recent studies have found
significant effects, but these findings should not necessarily be interpreted as a causal effect of
biological evidence, as we discuss below.

DuMont and White (2007) cite2Zlempirical studies that examined the association
between finding sperm and/or semen and legal out@dmese of these found a statistically
significant relationship. Two of these studies also tested the association between finding saliva
and legal outcomesnd found no significant effects. One Australian study they cite, Briody
(2002), found one significant effect for DNA evidenitea subsample of cases that went to trial,

a jury decision to convict was more likely when there was DNA evidence. Howevee, larger
sample, DNA evidence was not significantly associated withscaaehing court (when

seriousness of offense was statistically controlled) with defendants pleading guilty.

In other studies in Dulint and White (2007) review, biological egitce is included in
composite evidence variables, making it difficult to assess its unique effect. The review cites a
series of publications by Spohn and colleagues that examined how legal outcomes were related
to a composite physical evidence variablepagiother factors (this series also includes

Bei chner an dctudy,whidh pastates2ttz D@dnt and White review). Tise
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publicationgpresentesults from multiple analyses of cases from five different samples; Detroit
19701984, Detroit 1989, Kasas City 1994998, Philadelphia, 1996998, Miami 1997,

different publications used different ones of these samples or combinations of these samples. The
composite variable was based on the finding of one or more of several different forms of

physical eidence, which included semen and hair, but also included other forms of physical

evidence such as fingerprints, blood stains, clothing, bedding, and skin. Physical evidence was
significantly related to criminal justice outcomes in some studies (Beich&@o&n, 2012;

Spohn & Holleran, 2001 Jut notin others (Spears & Spohn, 1996; I99pohn & Horney,

1993, 1996Spohn & Spears, 1996). Beichner and Spohn (2005; see also Spohn, Beichner &
Davis-Frenzel, 2001) found significant effects of physeadence on filing charges in Kansas

City but not Miami. In Horney and Spohn (1996; see also Spears & Spohn, 1996), the effect
depended on the specific criminal justice outcome: physical evidence was significantly related to
referring a case to the prosémuand depth of case processing (an ordinal measure of the degree

to which the criminal justice system took action, from closed by police at one end to guilty plea

or verdict at the other endBut physical evidenca Horney and Spohn (199@)as not

significantly related to identifying suspects, filing criminal charges, fully prosecuting a case, and
obtaining a conviction.le vor eds (2004, 2005) additionatleyideace so us e
variable that included DNA but also fingerprints, eyewitnessaats, objects found at the
defendant 6s home or c¢crime scene, video footag
madeby the defendant to other people, and telephone records by the defendant to other people.

Additional evidence did not predict pr@gsion of the case

IngemanrHansera n d ¢ o | (20@83Dgnisk studlyexamined the relationship
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betweennjury and biological evidencen one han@nd conviction®n the other hanih
subsamples of cases with female victims in which criminal chaapebéen filedNeither sperm
seen in a microscope, ngperm detected by the laboratongrpositive DNA matchwas
significantly related to conviction. Howevemaiguities in the methodologthe amount of
missing datgwhich affects the statistical powef significance tesjsand the inclusion of nen
laboratorytested cases in the analysis of DR#ectall make interpretation of this study

difficult.

Campbell and colleagues (Campbell, Patterson, Bybee & Dworkin, 2009) examined the
relationship obiological evidenceand multiple other relevant variables to criminal justice
outcomes in a sample of 137 cases served by a Sexual Assault Nurse Examiner (SANE) program
in a Midwest county from 1999 to 2005. The sample was selected to include only eagexr¢h
investigated by the police, had completed SANE forensic medical examinations, and had crime
laboratory analyses of DNA. Campbell et al. computed ordinal regression models to explain
criminal justice outcome. A dependent variable was constructad tie following ordinally
arrayed categories representing ever greater progress through the criminal justice system: 1) not
referred by the police for prosecution; 2) referred to the prosecutor but not warranted for
prosecution; 3) warranted by the pragec but later dropped or acquitted; and 4) guilty plea or
conviction. The researchers coded whether there were positive DNA results as well as a range of
different injury variables. In the regression model, presence of DNA was significantly related to
greater progress in the criminal justice systtrmm J ewkes et al . 6s (2009)

DNA was not significantly related to a guilty determinatidewkes attributethe lack of effect

to the nascent state of using DNA in the country
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Peterson andolleagues (Peterson, Sommers, Baskin & Johnson, 2010; see also Peterson,
Hickman, Strom, & Johnson, 2013) catalotgalogical evidenceacross a range of crimes and
examined its use in the criminal justice system. Part of their work focused on seaudl(sse
Johnson, Peterson, Sommers & Baskin, 2Qdd)nsoret al. tracked a random sample of 602
sexual assault cases reported in 2003 across five jurisdictions (Los Angeles and four cities in
Indiana: Indianapolis, Evansville, Fort Wayne and South Bé¥ote that Sommers and Baskin
(2011) also published results on sexual assault from these data, but they did so independently of
the principal investigatandusing an incomplete sample, and the validity of their analysis has
been criticized by the pringal investigator and other investigators on the project (Peterson,

Hi ckman, Strom & Johnson, 2013). I n Peterson
care in 68.3% of cases andbaensic evidenckit was collected in 51.3% of cases. Biolagic

evidence was collected in 322 cases (53.8% of the sample). Evidence kits were completed in

96% of these cases. In some cases, biological evidence was found apart from the kit in items

found at the location of the crime (e.g., on a towel). However, Ikits (32.2% of the

sample) were submitted to crime laboratories and only 89 kits (14.8% of the sample) were
examinedoy the laboratoriesCrime laboratories identified semen, blood or saliva in 42 cases,

which was 47.2% of cases examined but only 700%e sample. Nine cases had DNA profiles

that were entered in the FBIO&6s Combined DNA |

identification of the suspect fiour cases (4% of examined cases and 0.7% of the entire sample).

Incidents were reported to patiafter 7.6 days on average, and the mean time from
incident to arrest was 53.1 days.a logistic regression analysis examining the relationship of

multiple variables to arrest sexual assault casé¢be odds of arrest were 2.51 times greater
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when thee was crime scene evidence (which included kit evidence in 80.5% of cases) and 1.63
times greater when there was-kkamined evidence. However, the arrest preceded the
examination of physical evidence in 98.4% of the cases in which there was both emme sc
evidence and an arrest. Because of this chronolbgyh ns on et a Ishod@dnotpe 01 2)
interpreted as a causal effectoodlogical evidencen arrest. Johnson et al. suggest that the
relationship between crime scene evidence and arresbreay a f uncti on of t he
willingness to undergo an examination, which may make it more likely that police will pursue an
investigation and in turn make an arrest. Alderden (2008) and Bouffard (2000) had a similar
finding and interpretatiom their enpirical studiesIn other multivariable logistic regression

analyses conducted by Peterson et al., crime scene evidence was not significantly related to
referral to prosecutors, filing criminal charges or obtaining convictions, although case attrition
limited the number of cases sent to prosecutors, which may have negatively affected statistical

power.

Nesvold, Ormstad and Friis (2011) studied police requests for evidence from forensic
medical examinations conducted at a Norwegian sexual assault celiter réquested the
medi cal examinero6s report in 84% of cases, bu
of cases in which specimens were available. In 27 of the requested cases, the alleged assailant
denied sexual contact, but their claim wastcadicted by the evidence from the examination in
9 of those cases (33%); yet there were 15 cases in which the alleged assailant denied sexual
contact but information was not requested by the police. Both requesting a report and an analysis
were more likey when rape was alleged (versus a lesser sexual offense) and when the case

occurred in January through September (before yearly funds allocated for forensic services had
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been depleted). Requesting a report was also less likely when the victim had aaoraddic

problem. Requesting a crime laboratory analysis was also more likely when the alleged assault
took place somewhere (e.g., outdoors, in a ca
when victims were between 16 and 19 (versus older). Bh¢ mr t heme i n t he aut
interpretation of the results was lost opportunity: they nttatsuspect denial of sexual contact

was notalwayscompared to medical evidence; allegations vgeraetimesot designated as

rape but were still serious and deserving of police fellppsomevictims who had a substance

problem or were older than #ereunjustly seen as undeserving or not crediblelmanycases

were not followed up because of a shortageiding.

Tasca and colleagues (Tasca, Rodriguez, Spohn & Koss, gaBlined predictors of
suspect identification and arrestsexual assauttases reported to polidBiological evidence
was a significant predictor of both outcomes. However, Tasc&esal s actuddd eoth
victims who had receivedfarensicmedical examination and those wilid not and did not
include occurrence offarensicmedical examination as a predictor in the analyses of suspect
identification and arrests. As notediGtims choosing to undergaforensicmedical examination
can be an influential factam its own right(Alderden, 2008Bouffard 2000).Thus, in Tasca et
al . 0 s hepresente dfiological evidencavas confounded with the decision to have a
forenst medical examination, and the significant effectbiofogical evidenceould potentially
be explained by the latter variable. Increasing the likelihood of this is the strong possibility that
arrest precedebliological evidencén most cases in which the€o-occurred, as Peterson et al.
(2010) found. Tascat al.recognizethe possibility that the statistical effects for biological

evidence might not represent a straightforward causal effect on criminal justice outcomes
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Regarding suspect identificatian,h e y  Awailabiligy of forensic evidence was the second

strongest predictor of suspect identification, yet narrafoyeslitative data culled from cases
records]revealed that officers responded most strongly to the promise of whatbBiNéAreveal

and not on actual findings that allowed them to identify or contfmenidentity of a suspect.

Potentially, officers assumed that if they fouhd suspect, the future analysis of the DNA

evidence would strengthenthecase.( p. 117 0) . dtforknsiovanalysis tooktboat i n g
much time to impact most arrests, Tasca et al. interpreted the relationship of biological evidence
and arrest as a reflection of of forensiemredical kno wl

examination, biological evehce may be forthcoming if they arrested a suspect.

Limitations of PreviousResearch.

The existing researateviewed heréas several limitationg\s DuMont and White
(2007) point out, almost all studies have involved retrospective reviews of police, prosecutor
and/or medical records. Data collection for these records has not been conducted for research
purposes and is subject to limitations in the avditgbcompleteness and validity of data that
are common in such recordecause standardized methods for defining and measuring injury
evidence, biological evidence and criminal justice actions do not exist across American
jurisdictions, much less acrossuntries, it is likely that one explanation for the considerable

variability in results across samples is differences in measurement.

Sample size is another limitatiggee DuMnt and White, 2007)A number of studies
begin with a limited sample sizeanicularly limited for the multvariable logistic regression

analyses that many authors undertake to assess multiple predictors of criminal justice outcomes.
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Even when studies begin with large sample sizes, there is considerable attrition in theaiumber
cases available for analyses of criminal just
effect: large proportions of cases that come to the attention to professionals fall away at each
progressive step in the criminal justice system. Many victiosot report to policeanany cases

reported to police are not foundedsult in arresor referred to prosecutors, and many cases

referred to prosecutors are not criminally charged or are dismissed. Many studies therefore lack
statistical power for asssing the effects of injury armological evidenc®n criminal justice

outcomes, particularly in reference to outcomes that occur later in the process such as conviction,

conviction at trial and sentencing.

Studies are often limited in what variablee accessible for analysis. Both practice
knowledge and research suggest that criminal justice actions in sexual assault cases may be
related both to legal factors (e.g., the nature of the assault and the availability of different forms
of evidence) and esa-legal factors (e.g., the characteristics and behaviors of victims, police and
prosecutors), and that these factors may have a bearing at several different points in the criminal
justice process. Yet few studies include a comprehensive range of vameaiesring both legal
and extraegal factors and study a range of dnal justice outcome# number of studies
analyze the relationship between evidence and conviction, but do not include the criminal justice
actions that must precede conviction: ag,dging criminal chargesand plea decision$ his
presents some ambiguity for interpreting significant predictors of conviction in these studies,
because one does not know when in the process these significant effects really take place and
therefore ouunderstanding of what causes the relationship of these variables to conviction is

limited.
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Peterson efanal . morreesaaiclct| y, suggass ca et
another previously unrecognizeshjorlimitation. Most studies examininthe relationship of
injury and biological evidence with criminal justice outcomes do not capture the date at which
evidence became available and the date of criminal justice events. But, as Petersomlet al
Tasca et al. have found, criminal justice dsgdike unfounding and arrest often precede the
availability of biological evidencdt seems reasonable to suppose additionally that their
relationship in time to injury evidence may be uncertain, as arrests may take place before or after
forensic medicaéxaminationsAny criminal justice action short of conviction could precede the
production of biological evidence. Becauseof i me | aWwookioad aral the ameuint of
time analysis takes, many criminal justice actions and events short of conviction could easily
take place before crime laboratory analysia becompleted, including not only the police
actions such as founding and arrest baspcutorial actions such as filing criminal charges,

dismissing cases and obtaining guilty pleas.

Because of the timing issudgt causal relationship underlying association between
biological evidence and criminal justice actionsssiallyunclear. If tlere is a statistically
significant association between biological evidence and any criminal justice action or event, it
could be because biological evidence helps enable the criminal justice action or event. But the
causal direction could also be reve@etgiven criminal justice action could lead police or
prosecutors to ask for a forensic analysis that might not otherwise take place. For example,
prosecutors could request a forensic analysis once they decide to file criminal charges with the
aim of obtaimng additional evidence that they could use in plea negotiations or alrtriat

case, there might be a statistically significant association between biological evidence and filing
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criminal charges simply because kits in cases with criminal chargesweee likely to be

tested.

Also, third variablegould lead both to an increased likelihood of biological evidence and
an increased likelihood of criminal justice actions, creating an association between the two
variables thais not causal. If victims report events/olving physical contact and potential
exchange of body productjch as penetration, ejaculation, oral contact, scratching, biting and
so forth this might increasboththe likelihood that police would make anestand prosecutors
would file chargesand the likelihood that crime laboratories would find biological evidence
retrieveDNA. When these events do not occur, both arrests and biological evidence would be
less likely. If victims identify and producdpects involved in the sexual assault such as bed
sheets and clothes, the additional concrete information these offer may make arrest more likely
and also provide a source of biological evidence when taken by police and analyzed by crime

laboratories.

Conclusion

Researchers have conducted only a relatively small number of studies on injury and
biological evidenceon the impact of SANEand on the investigation and prosecution of sexual
assaultMuch remains to be learned. Almost all studies are redotisge case record reviews,
subject to the limitations of that methodology, and there has been little or no standardization of

measurement methods.

Although a number of studies report rates of both-gemtal and genital injury from

sexual assault, thesates are so variable across studies that probably the only safe conclusion
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one can draw is that programs providing forensic medical examinations to sexual assault victims
differ substantially on this variable. This could be a function of the diffexgmilptions they

serve, different examiners and examination methods they use, and different ways of measuring
and counting injuries. Not surprisingly, the
level of physical aggression, betme evidencalso suggesthe probability ofinding injury

depend on age and racd he race effects are troutyy, because there is no reason to expect that
people of color are less likely to suffer injury when sexually assaulted. It is more likely that

medicalprofessionals are less likely to detect certain kinds of injuries in people of color.

Research on biological evidence is also sparse, particularly on DNA, though one study
has shown that rates of DNA are lower in children and with more time elapsedhsimssault.
Although research on the impact of SANEs is limited, some studies s&fjeEisimprovethe
quality of examinationand facilitatecriminal justice actions and outcomésitwe have not
found research that looks specifically at the effect oNE#on identification ofinjury evidence
andcollection ofbiological evidenceEmpirical research on unfounding in sexual assault cases is
very sparse. Studies have found that penetration, physical force, suspect use of a weapon, and
victimresistanc@ indi cat or s of what skept b predictioandieg t er m i
versus unfounding. Arrest and filing criminal charges are also more likely with the presence of
Al egitimate rapeo factors as well asshaleen vi c
found that factor related to victimso credibi
prosecute is a factor in founding, arrest and criminal charging. Some studies but not all have
found that presence of injury predicts criminal justicgoms, but finding sperm has not been

found to be significantly related to criminal justice outcoré® effect of DNA evidence is
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mostly unstudied, but one Australian study found that it was significantly related to conviction
by jury but not to priorteps in the criminal justice processid one American study found that it

was related to greater progress in the criminal justice system.

One important recent observation in a mjutisdiction study was that arrests precede
crime laboratory analysis ithe vast majority of cases in which arrests were made. This raises
guestions about the extent to which biological evidence causes criminal justice actions, or
criminal justice actions cause biological evidence (by influencing which cases get tested), or
third variables explain both. Peterson and Jo
al., 2010) highlights the importance of measuring timing in future studies and of thinking

carefully about causal effect.

The current study contributes to tlesearch literature in several of the domains
discussed in this chapter. It thoroughly measures timing of éssatdminatios, case
unfoundng, and arrestlt adds to the knowledge on frequency of injury and biological evidence,
including DNA. Along wth testing factors overall that predwhich cases were unfounded and
which resulted in@est, it examines how both injury and biological evidence are related to these
criminal justice actions. Unlike previous studies, however, it analyses the relationship separately
for cases in which crime laboratory analysis follows arrest, and theretpecally cannot have a
causal effect on it, and cases in which arrest follows crime laboratory analysis, which may

therefore have a causal effectamest
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Chapter 3

Methods

This study merged data from three sources: a) an existing Massachusbtsealafa
reports by medical providers who conducted foremsdicalexaminations following sexual
assault; b) forensic evidence data abstracted for the study from the two crime laboratories serving
the Commonwealth; and c) data on unfounding, arrestsranshal charges provided for the
study by 142 different policagencies (including municipal, campus and state law enforcement)
across the state. Below we describe these data sources and the methods used to sample, collect

and manage data from them. We also describe the data analysis conducted.

Data Sources

Provider Sexual Crime Report DatabaseThe Provider Sexual Crime RepdRSCR)is
a standard form that every medical provideMiassachusettsvaluating a sexual assault victim
is required to complete and then fax or mail toRlesearch and Policy Analysis Division
(RPAD)of thes t a Execdtise Office of Public Safety ai8ecurity (EOPSSEIlightly different
versions of the PSCR have been developed for adult and pediatric (victim under age 12) cases.
Copies of the adult and pediatric PSCRs are in Appehdthe PSCR has been modified
slightly over the years; the version most com
presented in the appendix and other versions are among the files archived for thisrpitogect
National Criminal Justice Data Archiv@he PSCR is completed for every sexual assault patient
seen by providers and provides substantial information about the patient and assault (see below).

Providers complete additional forms (Forms 2B 3, 4A, 4B, 5A and 5B) with information gained
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from intendiewing and examining the patient (see beld@gpies of these additional forms are in
Appendix B.All these forms are included in the evidence kit, but only the P&GRn 2Aand a

parallel form for pediatric caseis faxed to OGR and included in the PS@&Rabase.

TheResearch and Policy Analysis Division of the Office of Grants and Research
maintainghe PSCR database and uses PSCR data for a variety of research purposes (see
Massachusetts Executive Office Public Safety and Security, 2006, 2008206}2dMunar,
2011).The database includes data on every PSCR case seen in Massachusetts from August 15,
1999 to the present and is ongoing. As of October 2013, the database contaméuam
14,000 recordsfesexual assault3he PSCR database providbe population of cases from
which the study sample was selected, and also provided data on the variables on Form 2A that

were merged with other data to form the analysis data files.

Massachusetts Sexual Assault Evidence Kits (MSAECKA considerable amount of
data for this project came from documentation included in the Massachusetts Sexual Assault
Evidence Kit. This standardized kit is required to be completed by all Massachusetts medical
examiners completinfprensic medicaéxaminatons conducted within 120 hours of the assault.
The kit involves a 2&tep protocol of specimen collection, evidence protection and
documentation designed to provide a comprehensive assessment of sexual assault, and includes
standardized sets of documemntsl anaterials. The standardized materials in the MSAECK
include: known blood sample, saliva sample, vaginal swabs and smears, external genital swabs,
anorectal swabs and smears, perianal swabs, and oral swabs andlsraddison to the PSCR,
the kit indudes a standard set of forms (described below) that are completed by the medical

provider who conducted the forensnedicalexamination. These provide information gained
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from interviewing and examining the patient. Our project case abstractors absiedatéom
these forms at the crime laboratories.
AppendiceA andB include all the standardized forrtigat werecompleted by the
medical providers who conducted the forensic medical examinatrahthat were used in this
research (some standardizedhis that providers complete were not used in this research and are
not included in the appendice$jost of the data for this project came from these forms. Data
from the PSCR, Form 2A, were extracted from the PSCR database. Project case abstractors
abstrated data from the remaining forms at the crime laboratories, where the forms for a case
were stored in the evidence kit for that case.
The PSCR,Form 2A, contains:
1 Victim demographic informatign
1 Date timeand location of assault aforensicmedicalexamination
1 Number ofassailargd and theirelationship tahevictim;
1 Weapons and force used, if any;
1 What sexual acts were perpetratedl related information (e.g., ejaculation,
condom use);
1 Whether the victim sustained an injury resulting in bleeding;
1 Whether reports were made to police and other authorities (e.g., child protective
serviceshat the time of the examination;
1 Information on kit completioand the name of the police department notified for
kit pick up and the date and time of notification.

A pediatric version of Form 2A for victims under age 12 includes less information.
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Form 2B contains:
1 Pertinent recent relevant health history (e.g., recent gynecological procedures,
menstruation, contraception use);
T Patient ds r ec e tidns (eg, shdveering, ehangiad clothes,d a c
brushing teeth);
1 Descriptive information on weapons and force used;
1 More detail on sexual acts (e.g., location of ejaculation, oral contact);
Form3i s a brief written narrative of the pat

patientds words, in quotes, whenever possi

Form 4 includes:

1 Body, mouth and genital diagrams on which the examiners records injuries found
and other relevant findingsom the examination
1 The type and number of photographs taken by the examiner.

Form 5A documents

1 Which of 19 different female and male genital structures, if any, were injured
(e.g., labia minor, cervix, penis) and what type of injuries they sustaergpd (
laceration, swelling)

1 Other genital findings (e.g., anal spasms)

1 Examination aidshatwere used in the genital examination (e.g., speculum,
medscope)

Prior to 2006,Form 5Adid not include a duplicate sheet that was included in the
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evidence kit ent to the crime laboratorieggrsonal communication, MeunierSham,
March 21, 2014). The single sheet had to s
hospital. Some hospitals were still using kits in 2008 through 2010 that they had received

earlier,and so no data were available on results of genital examinations for these cases.

Form 5B documents completion of 18 different steps of evidence collection, from
obtaining patientsod informed consent to cl

combingsin different locations.

Form 6 documents a set of aftercare instructions to be reviewed with patients prior to

discharge.

Crime Laboratory Analysis and Report.Police transport tht1SAECK to one of two
different crime laboratorieBoston kits aréransported téhe Boston Police Crime Laboratory
andkits from the rest of the state are transportetthédViassachusetts State Police Crime
Laboratoryin Sudbury, MA When victims do not report to police, the kit is dtlkento the
crime laboratory vih the possibility of analyzing the kit if the victim changes his or her mind
and decides to report to police. For kits serth&éocrime laboratoryanalysis is performeithat
allowscrime laboratory personnt report on whether positive evidence isrfddor blood,
semen and salivNA analysis is often conducted as well, and in crime laboratory reports,
crime laboratory personndbcument whethea) an offender DNA profilevasgenerated, khe
DNA profile matched a suspeand c) the DNA profilenac hed an entry i n the
DNA Index System@ODIS), a national database of DNA collected from other crime scenes and

convicted violent offenders
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Data from the State Police Crime Laboratory files were entered by a project research
assistant wheisited the laboratory regularly to code data. Data from the Boston Police Crime
Laboratory were entered by a laboratory staff member who put in overtime hours as a research
assistant to the project, funded by a project contract. A spreadsheet waslw#date SPSS
format (for the project research assistant who worked at the State Police Laboratory, who knew
SPSS and had the software) and Excel format (for the Boston laboratory staff member, who had
Excel and not SPSS). Excel files were converted iR8Sformat in the process of creating the
analysis data files. To code data, the reseassistantat the laboratories used PSCR Forms 2A
through 5B described above and the crime laboratory reports for eacAgperdix C lists the

variables coded ahé¢ crime laboratories.

Police Data Initially, the research project sought data on arrest and criminal charges
from two electronic crime incident databases. Most municipalities in the Commonwealth
periodically submit crime incident data to the Crime Repgrtnit (CRU) of the Massachusetts
State Police. The CRU is the contact point between state, l@alcampus police departments
and the FBIThe CRUis charged with the responsibility of collecting, maintaining, analyzing,
and reporting crime data fthhe CommonwealtiThe CRUc o mpi | es t hese dat a
National IncideniBased Reporting System (NIBRS) databases these data in statewide
anal yses and submits the data to the FBI as

The BostorPolice Department maintains its own crime incident database.

Challenges arose for the project with each of the crime incident databases. The Boston
crime incident database did not include the arrest and criminal charges data the project needed.

As an alernative, g&aff from the Sexual Assault Unit of the Boston Police Department entered

P
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these data on a supplementdagasheet (seAppendixD). The Massachusetts NIBRS database

had the required data fields, but there were problems with the reliability of th&dmtg.the

police case identifying number as a common variable, Massachusetts NIBRS data were merged
with the PSCR/crime laboratory daget, and initial analyses were conducted to examine the
distributions of the NIBRS variables. This analysis revealed an arrest rate substantially lower
than the reported national arrest rates for sexual assault. This provoked concern about the
reliability of the stateds NIBRS data for our purpos
Massachusetts poli@gencies to find out more about the processibmitting data to NIBRS

and its implications for the validity of arrest data. The research team lehategjéncies

typically were reporting data at one point at time in the case, usually early. Agencies did not
typically update NIBRS data later, even though arrests may have taken place after the data were
submitted to the statewide NIBRS program. Moreoseme agencies were unsure about

whether arrests from their agencies were even being recorded in NIBRS; the defaulttfrattdata

have notbeenentereds t hat a 6nob6 is recorded in the ar

Given the concern about the reliability of the NIBR&sar data, the research team
initiated an alternative method for collecting data on arrest and criminal charges-Boston
law enforcement agenciddsing Microsoft Access with the sample data set, the research team
created individualized data entryesdtsfor all 144 norBoston police agencies represented in the
sample (data entry for Boston is discussed above), with the incident numbers ajeaghd s
cases in the sample listedlhe Research and Policy Analysis Divisi®@PAD) of the Office of
Grants and Research of the Executive Office of Public Safety and Sebaritynailed paper

copies of these data sheets to the police chiefs in each obityEmementsalong with a cover
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letter explaining the study and asking forthé poc e chi ef s 6 HMlferthgpcolersee App
letter and an example of an individualized data sheet). The police chiefs were asked to complete

the form (most delegated it smappropriate staff member) and mail or fax it back to RPAD,

who entered the éainto anAccessdat a fil e. The research teamés
provided if technical assistance was needed, and several police departments did call for

assistance. Police departments who did not respond to the original request sent by U.&email w
emailed a request with the data entry sheet file attached. Police departments who did not respond

to either U.S. mail or email received a telephone request by research team members. Data

collection from police departments was carried out over an ajppatedy 10 week period in

springsummer 2013. Out of the 144 police agencies contacted, 141 (97.9%) responded.

Steps in Data Collection andCreation of the Analysis Data File

Sampling Procedure The study sample was derived from Bf@CRDatabas. A
retrospective sampling frame was used: sexual agsageitisic medicaéxaminations from 2008
through 2010 (N = 3,530T.his sampling frame was chosen to be recent enough to reflect the
most current procedures and documentation used in Massachusedtso listant enough in
time to allow an ample period to capture the criminal justice response to the assaGl630
cases were exported to a dataifilétatistical Package for Social Services (SPSS) foionat

random sampling and analysis.

The initial random sample included both cases in which the victim decided to report to
police and cases in which the victim decided not to r§@@r% of the original sample no

report to police was indicated) quickly became clear, however, that almost alesada the
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sample that were not reported to police did not have evidence kits that were sent to the crime
laboratories. The value for the research of keeping cases that had not been reported to the police
was therefordimited. In addition, some cases coulot be included because the PSCR was

missing the evidence kit number, which was needed to track the case at the crime laboratories.
Subsequently, additional cases were randomly sampled to create a sufficiently large sample that
met the following criteriaa) the evidence kit number was known, and b) cases had been reported
to police.A power analysis was conducted to determine the required sample size for logistic
regression using the method outlined by Hsieh, Bloch, & Larsen (1BB&)analysis focusesh
estimating the number of cases needed for testing the effect of forensic evidence on filing
criminal charges, since that would be the smallest analysis data set among those we will be

using. The analysis indicated that a minimum target sample sized@asTe final sample

! We estimated the number of cases with arrests we would need for a logistic regression with
statistical power of .80 (the standard in the behavioral sciences; for example, see Cohen, 1992) at
U=.05. We first esti mat ed cenrpdriegdhe odssok e by est
criminal charges being filed in cases with forensic evidence to the odds of criminal charges being
filed in cases without forensic evidedcéhe larger the odds ratio, the smaller the damsjze

needed to estimate Bince we lackegrevious research that was adequately comparable for

estimating effect size, we chose an effect size that we felt was plausible given anecdotal reports

and that was meaningful for actually having a practical impact on outcomes. We estimated an

oddsratiof 3. 0, which corresponds to a vaWwue of

This conservative estimate is just under what
visible to the naked eye of a verage szZe afbbseaveds er v e
effects in various fields. o (p. 156) . I f we

in about 30% of cases ( a percentage close to that found by a Massachusetts Sexual Abuse Nurse
Examiner program review of stateroe lab cases; see Massachusetts SANE, 2008), b) about

30.4% of cases with arrests have criminal charges filed (from Alderden & UIRG&aB, and c)

the squared multiple correlation coefficient of all the covariates in the logistic regression model

is .10(a moderate amount of multicollinearity), then the estimated N for arrest cases needed

from Hsieh et al.o6s formula = 141. Given th
police (Massachusetts EOPSS, 2008c) and that about 45% of sexual assautivastigated by

police lead to arrests (Peterson, et al., 2010), the actual number of PSCR cases we would need

for 141 arrest cases = 141 /(.72 * .45) = 436. This number of 436 then is the minimum target

sample size
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included711 cases or 20.1% of the sampling fraiifés sample size is large enough to provide
statistical power meeting or exceeding 80% for all the statistical analyses conducted for the study

(see Cohen, 1988]sieh, Bloch, & arsen 1998).

The first step in data collection was the creation of a PSCR data file for sampled cases,
which was extracted from the PSCR database by RPAD staff. From this data file, a list of all
evidence kit numbers was made and provided to thegbmgsearch assistants working in each
crime laboratory. With the assistance of other crime laboratory staff, the research assistants then
located the evidence kits for each evidence kit number in the sample. The research assistants then
entered data dirfly into computerized data files from the standardized forms and crime
laboratory reports accompanying each evidence kit. Among the data entered from the crime
laboratories was the police incident number for the case. As described above, these incident
nunmbers were then entered into individualized data sheets sent to police departments, except in
Boston, where Boston police staff entered data directly into an Excel spread sheet. Analysis data
files were created by mergirggthe data file from the PSCR dhtese withb) the data files
created by the research assistants at the crime laboratoriest@driminal justice data files
that were created by the Boston Police Department and by RPAD from the paper or fax
submissions of the other police departmenke data files were then posted on a password
secured shared drive at Saint Xavier University andadeataing andnalysis vereconducted
using that shared drive by research team members at Saint Xavier University (Dr. Megan
Alderden), the University dflinois at UrbanaChampaign (DrTheodoreCross), RPAD (Ms.

Lisa Sampson and Ms. Brittany Peters), and Fisher College (Mr. Alex Wagner).
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Interrater Reliability Study

An interrater reliability study was conducted to assess the reliability pitivedures for
coding data from Forms 3 through 5B that medical providers complete following a forensic
medical examination. Injury variables from Forms 3 through 5B are the only variables that
require judgment from the data abstractors. Data abstraeteestd judge, for example, how
many injuries to a given body part should be coded from a body map completed by the medical
professional who conducted the forensic medical exam. The research team developed a manual
for coding cases, and the principal invgstor and one of the data abstractors carried out an
interrater reliability study on these for 26 cases that were not included in the research sample.
The other data abstractor was not available to participate in the interrater reliability study. These
two members of the research team independently coded 25 variables for each of the 26 cases.
Interrater reliability coefficients were calculated. The results are presented in Table 3.1.

As the table shows, the interrater reliability coefficients were gepdraih, .80 or
higher, indicating substantial interrater agreement (corrected for chance). This suggests
substantial reliability for the coding scheme. For those variables for which reliability coefficients
could be calculated, the lowest reliability coa#nt was .59, which still indicates a reasonable
level of reliability. There are several variables for which a reliability coefficient could not be
calculated because they occurred rarely. The reliability of coding of these variables should be
consideredinproven. Overall the interrater reliability study provides us with confidence that the

method using to code data from the crime labs was reliable.
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Table 3.1 Interrater Reliability Scores by Variable

Variable Statistic Reliability Coefficient

Numberof Scalp Injuries ICC! 1.00

Number of Face Injuries ICC 1.00

Number of Neck Injuries ICC 1.00

Number of Mouth Injuries ICC No cases scor e
could not be calculated

Number of Breast Injuries ICC 1.00

Number of Abdomen Injuries ICC 1.00

Number of Chest Injuries ICC 1.00

Number of Back Injuries ICC .63

Number of Arm Injuries ICC .96

Number of Hand Injuries ICC .80

Number of Knee Injuries ICC .93

Number of Leg Injuries ICC .99

Number of Feet Injuries ICC .61

Foreign materialsn the body Cohenbés 'No cases scor e
the raters; coefficient could not t
calculated

Number of norgenital injuries ICC .99

Size of largest nogenital injury (in ICC .87

cm)

Size of largest genital injury (in cm ICC 1.0

Loss ofconsciousness Cohenbs | .59

Patient in ICU Cohendés ' No cases scor e
could not be calculated

Pattern injury or bite mark Cohendés 'No cases scor e
could not be calculated

Fracture Cohendés ' Nocasescored fdfye:cs
could not be calculated

Incise wound Cohenbés 'No cases scor e
could not be calculated

Puncture wound Cohenbés 'No cases scor e
the raters; coefficient could not t
calculated

Genital bleeding Cohends | 1.0

Serious genital injury (tearing, Cohenbs | .89

incise wound and/or laceration)
Note.lIntraclass correlation coefficient.
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Data Analysis

Data analysis focused primarily on the frequency of injury and forensic evidence, the
timing of actions in response to sexual assault, and predictors of founding and arrest. The

categories of data analysis conducted are discussed below.

Sampling Adequacy To assess the adequacy of the random sampling and how well the
sample represented the relevant population, ¢edmsations wittP e a r %testswere
conducted comparing case characteristics for sampled cases and ferguited cases in the

PSCR dtabase that were not sampled, looking at differences in case characteristics.

Case Characteristics Frequency distributions and descriptive statistics were computed
on victim, assailant, assault, and examination characteristics. In addition, analyses wer
conducted to compare case characteristicthfeekey sets of subgroups in the sample: 1) cases
with known assailants and stranger assailants, and 2) cases in which Sexual Assault Nurse
Examines (SANEs) conducted the forensic medical examination and cases in which other
medical providers (primarily emergency department physicians) conductegdaheé®) adult

and adolescent cases (victim age 12 and older) and child cases

Injuries and ForensicEvidence.Analyses examined the frequency of genital
examinatiordata being available andime laboratory testing of evidence kigad which
variables predicted theseitcomesAnalyses also calculated the frequency of a range of
different genital and negenital injuries, examining both the specific type of injury (abrasion,
redness, swelling etc.) and the location of injuries on the body and in genital areas. Analyses also

examined the frequency of different types of biological evidence and of DNA owtcome
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Additional analysis examined which case characteristics predicted injury findings and forensic
evidence findings, and how SANE and other medical providers differed on injury and forensic

evidence.

For themultivariablelogistic regression modelg/hich were used to examine which
factors predicted injury and forensic evidence findjngs used a mukstep process in which we
first examined the relationship between the independent variables and the dependent variables.
This process was used to ensui@gper modeling of the datay paringdown the number of
variables included in the final modekhose identified as significant at the bivariate level were
maintained for thenultivariablemodel. We then examined the relationship between the
independent variables to identify whether any independent vagiable highly correlated,
which would produce issues withulticollinearityin themultivariablemodels. Finally, we then
ranmultivariable models beginning with thenodelsof the independent variables that were
significant at the bivariate level and were not highly correlated. Additional models were
sometimegalculaedthatincluded variables that were theoretically important but wete n
significant at the bivariate levegb determine whether their inclusioras warrantedJnless
specified in the report, these additional models were not significantly different from the first
models conducted (i.e., the relationships between the indepeand dependent variables did

not change) or were not a good fit for the data based on the goadgstatistics.

Timing of Forensic Evidence A descriptive analysigas conducted otine timing of
producing forensic evidencmvolving four key dates: the date of arrest, the date the sexual
assault kit was collected, the date the crime laboratory reported results to the police, and the date

the crime | aboratory report eTtesaaaayseslbokedtto t he
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distribution of time spans and the percentages of cases in which arrests took place before and

after sexual assault evidence kits were analyzed by the crime laboratories.

Unfounded Casesand Arrests. Analysis examined how frequently police unfounded
cases and ade arrestdViultivariablelogistic regression analyses were also conducted to
examine which variables predicted case unfounding and which predicted arrest. Predictor
variables included victim characteristics, assault characteristics, timing variablés;eansic
medicalexamination results. Because of its complexity, the relationship between forensic
evidence and arrest was examined separatetiisasssd below For themultivariablelogistic
regression models, we used a mstap process in which wigst examined the relationship
between the independent variables and the dependent variables. This process was used to ensure
proper modeling of the data by paring down the number of variables included in the final
models. Those identified as significattthe bivariate level were maintained for the
multivariablemodel. We then examined the relationship between the independent variables to
identify whether any independent variable were highly correlated, which would produce issues
with multicollinearityin themultivariablemodels. Finally, we then ranultivariablemodels,
beginning with the models of the independent variables that were significant at the bivariate level
and where not highly correlated. Additional models were sometaieslated thaincluded
variables that were theoretically important but were not significant at the bivariate level to
determine whether their inclusion was warranted. Unless specified in the report, these additional
models were not significantly different from the firsodels conducted (i.e., the relationships
between the independent and dependent variables did not change) or were not a good fit for the

data based on the goodneddit statistics.
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Injuries and Forensic Evidence and ArrestsAnalysis examined rationshigs of
injuries identified in the forensic medical examination and forensic evidence identified by the

crime laboratoriesn one hand and arrests on the other hand.
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Chapter 4

The Massachusetts System of Response to Sexual Assault

This chapter prodes an overview of the medical and criminal justice processes in
Massachusetts that govern how forensic medical evidence is collected as well as the manner in
which criminal cases are pursued by police and prosecutors. Massachusetts has developed a
statewde system of conducting forensic medical examinations for adult and adolescent sexual
assault patients who present acutely to emergency rooms. Understanding the Massachusetts
system is an important part of the context for interpreting the empirical fsdingis study.

One key source of information for this chaptehisNlassachusetts Sexual Assault Nurse
Examiner Program ProtocqR010), a manual written by Massachus@itg) SANE to guide
health professionals in the state conducting acute foreresidccalexaminationgollowing
sexual assauft. Additional information was drawn froimterviewing key Massachusetts

professionals.

Massachusetts SANE Program

As of this writing the MA SANE Program is the only program in the country that has a
stateline item appropriation to fund centrally managed statewide service delivery (Meunier
Sham, Cross & Zuniga, 2013). TN SANE Program ProtocqMassachusetts SANE
program,2010 provides background information on MA SANE. Out of 68 acute care haspital
in Massachusetts, 27 have been designated by the MA Department of Public Health (MDPH) as

MA Adult/Adolescent SANE sites and there is one Pediatric SANE Emergency Response in the

2 Individuals interested in obtditg a copy of this protocol may do so by contacting the MA SANE Program at: MA
Department of Public Health, 250 Washington St#¥&Eloor, Boston, MA 02108 or by phone at 6624-6072.
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Northeast Region of the state. A staff of approximately 100 RegistersgN@RNs), Nurse

Practitioners (NPs), Nurse Mi/ives (NMW) and1 Physician (MD), all women, serve as MA
Adult/Adolescent SANEs. The state is divided istoregions and a group of regionaliased
nurses cawed coarsciherd ul eisd SANEavalable te provideaah actitdr e r e
response on a 24/7, 365 basis. Hospitals were chosen to become débBighiated SANE sites

based on both patient volume and geographic.rf&edious data show that SANEs conduct
approximately 70% of the acute exantioas performed in the state and 83% of acute

examinations performed in Bost@Massachusetts SANE Program, 20100Dne MA SANE

site (Lawrence General Hospitdl GH) currentl y prPediatrid®ASE t he st at
Emergency resp@@ LGH SANESs have ben trained to care for patients of all agkdditional
pediatric SANEs work in childrends advocacy ¢

basis.

All MA DPH -designated SANE hospitals must meet a set of conditions for the SANE
examination spac&hese include sufficient space to conduct the interview and examination,
adequate counter space for evidence collecsiopplies, and documentatidocked cabinets to
provide secure storage for forensic carearad other forensic equipmeiaind locked dainets
for patient medical recorgdand/or encryption code and otlsercurity for electronic records. The
hospitalmust also havéhe followingset of designated equipment availalaléocked
refrigerated safe to preserve evidence collected, a speculinsdigrcea locked SANE Cart to
hol d suppl i e gwhichauseSdtravibi@tdightl taaentyance examination of the s&in)
digital camera, and a DVEecorderburner.In addition, a range of medical supplies are required

for the examination to fadite patient care, evidence collection and patient comfort. Most are
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standard in emergency departments (e.g., blood tubes, examination dawsggcific supplies

of noteincludetoxicology kits, pregnancy test supplies, biohazard g small, medim and

large speculaviA SANE also works to maintain a high level of care in48ANE hospitals

through training it provides, and through its leadership in the development of protocols and the
Massachusetts Sexual Assault Evidence Collection Kit (MSAE@QH tlae Massachusetts

Pediatric Evidence Collection Kit (MA PEDI KIT) (see below).

Massachusetts Sexual Assault Evidence Collection KMSAECK)

Through its Sexual Assault Evidence Collection Program, the Massachusetts Executive
Office of Public Safety an8ecurity (EOPSS) provides all hospital emergency departments and
one college emergency health facility with the MSAE@KassachusetiSOPS$2014). The
MSAECK is used for sexual assault patients, ages 12 years and older, when an assault has
occurredwihi n 5 days of the patientds presentation
is a boxed, sealed kit containing a copy of the protocol, all the medical equipment necessary to
collect specimens, and standardized forms to document information (thesedmplied most
of the data for the present study, through both the Provider Sexual Crime Report database and
the coding of kit documentation carried out by project research assistants). Each kit has a unique
ID number that is used to label the documentaéinod each envelope in which specimens are
placed, and is also given to the patidugton Area Rape Crisis Cent@013). Advising EOPSS
on the development, revision and use of the kit is an Advisory Board with representation from
MA SANE, the State Padlie and Boston crime | aboratories, t
Association, the Massachusetts Department of Public Health, a rape crisis center and a senior

sexual assault prosecutor from one xodl the dis
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Assault Evidence Collection Program also supplies a toxicology kit to test for the presence of

substanceif there is a suspicion that victims were drugged as part of the sexual assault.

The Massachusetts Pediatric Sexual Assault Evidence Collecti&it (MA PEDI Kit)

Massachusetts EOPSS also funds and distributes the MA PEDI Kit to all of the
Commonweal t hds e méseegMeunieShand €rpsa & Zuniga,2018he MA
PEDI Kit is used for forensic evidence collection for children aged 11 years and younger when
there is a disclosure or significant concern for sexual assault/abuse within a 3 day period of the
ED presentation. The MAPEDIKitsA f i rstdofchildkimiendly kit t
on the principles of Ado no harm. o0 There are
kit, and clinicians are guided in best practices to maintain the integrity of a future forensic
interview by limited qustioning about the assault in the emergency department setting. MA
PEDI Kit instructions guide clinicians® obt ain a hi stor ybdseom t he
only Who, What, Where, When follewp questions if the child makes a spontaneous disclosure
c) complete as many steps of forensic evidence collection as possible if the child is cogperative
d document exam findings acco,amtée)refgrthechildt he cl i
to a child sexual abuse expert for a follag examinationThe MA SANE Program also
developed and distributed a training DVD to support and reinforce training for ED clinicians in
the use of the MA PEDI Kit. With the exception of the one Pediatric SANE site in MA, the
majority of MA PEDI Kits are collectedbyear gency <cl i nicians in the ¢
I f a child presents with an acute assault to

(CAC), staffed by an Advanced Practice Pediatric SAABgdiatric SANE will complete the

MA PEDI Kit. The vas majority of children receiving CA®Dased Pediatric SANE services,
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however, have abuse of a chronic nature and do not meet the criteria for forensic evidence
collection. A analysiof 283 caseby Cross, MeunieBhamand Moore (2012)evealed that

forensc evidence recovery using the MA PEDI Kit was comparable when the kit was used by an
expertornore x pert sexual abuse clinician. This 1is
assisted by complementary training video and other education andrigaprovided by the MA

SANE Program to emergency department clinicians-state.

Massachusetts SANE Protocol

Adult/adolescentexual assault victims who have been assauttéiae 120 hourdefore
presentingo the Emergency Department are eligibleNkx SANE services. Upon determining
a patientdos eligibility for the SANE progr am,
room, assign a nurse liaison, inform the Attending Physician,atet medically clearing the
victim, contacti o-am a IMA 8ANE and the local Rape Crisis Center (RCC). Assessment for
injuries takes precedence over evidence collechaspital medical staff will carefully assess
any ddominal pain, head injury, cervical spine injury, psychosigaarsdicidal ideation befar
contactingSANE and the Rape Crisis Center (RCKIA SANE will obtainbaselinanformation
by telephondeforearriving at the Emergency DepartmeBoth the SANEand rape crisis

counselomwill arrive at the Emergency Departme(iiD) within an hour of te page.

The MA SANE Protocolguides cliniciango ask thesurvivor not to undress or wash prior
t o S ANE §is ordenorprieserael evidendbat is on their bodyAdditionally, the survivor
should be instructedot to consume any food or drink unéfter evidence collection has taken

place. Oftenh e pat i ent O0ats gsma liarsaoreysura that tegatient clinical needs
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such diagnostic testing, medication administration and laboratory testing is coordecaede

the MA SANE is not armployee of the many EDs she respond&/fmnherarrival, the SANE

will introduce herself andxplainwhat options are available to the patieidence collection,
toxicology, emergency prophylaxis and police reportiffge SANE will obtain informed

consent to complete tlexaminatiorand provide medical treatmeandwill also file any
necessary mandatory reports. Upon her arrival, the rape crisis counselor will explain her role,
which is to provide information and guprt to survivors during the exam process. Rape crisis
counselors have privilege with the survivallowing the counselor to maintain confidentiality
even in the face of subpoena. Exceptionssareidal or homicidal ideationyhich are then

reported tolte hospital staff. Rape crisis counselors do not communicate with the police and are
not present when the survivor speaks with the police. Rape crisis counselors can connect
survivors with community support services, legal services and safety plapungospital

discharge

Consent In order to complete thierensic medical examinatioit is necessary that
SANE obtain infomed consent from the survivavlinors agel 12 yearsandolderare able to
consent to the evidence collection kit, emergency conttiacepndsexually transmitted
infection STI) prophylaxis without the consent of their parents. Intellectually didatulalts
and mentally ill adults may require extra time and explanation in order to obtain informed
consent. Consent begins with an expléon oftheevidence collection kit and its purpose: head
to-toe examination and assessment for injury, collection of evidence, and documentation of the
report of the assaul t docamentdti@n ofsnjunessurwvors ales o0 wn

informed of their right to decline any part of the kit and stop at any pairtt are toldhat
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consent to the kit does not mean the survivor is consenting to the involvement of the criminal
justice system. Survivors are not required to report to the policertplete an evidence

collection kit. Completed eidence collection kits are storatithe crime laboratorider a

minimum of six months; the survivor can decide to refieeir assault to law enforcementaaty

time during this period. The survivor may aldomit a written request to extend this time

period. Survivors who are awake, oriented to person, place and time, and have been declared
medicallyclearedcan consent to the forensitedicalexamnation Laboratory results indicating

t he s ur vialkohal Iével orlatbsencedf drugs are not required in order to proceed.

The examinatiorbeginsafterthe survivorsigns the written consent. The SANE obtains a
history of the assault from the patient to guide the physical exam and forensic evidence
collecion. The SANE documentsteur vi vor 6 s physi causinghothpe ar anc
the body map included in the evidence collection kitaddjital cameraThe SANE will then
collect cortrol swabs using sterile watethese will be compared to the swaised to collect
evidence in order to account for the effects of the water ifstbe. survivor reports periods of
unconsciousness, amnesir aconfused state with suspicion of sexual assaulhmnes or a
confused state with no reported consumptibmmd-altering substancesr suspicions that s/he
was druggedthe SANE may have the nurse liaison collect a blood and urine sample for
toxicology testing. Toxicology testing is only conducted with6 hours of the assault. If the
survivor reported thassault to the police, s/he can obtain the toxicology kit results directly from
the police in 88 weeks. If the survivor does not report to the police, s/he may obtain the
toxicology kit results from the Toxicology Hotline in8weeks.Toxicology testings completed

in coordination with the collection of bl ood



62

testing.Oral swabs and smears are taken if an oral assault has occurred within the last 24 hours.
If the victim reports scratching tlees s a iskimatnht eéd sa s slathind, ax immetiate

surroundings, fingernail scrapings are collected. The SANE nurse then colleutsibiey
foreign material on t he andoolledtswaniaes af clothingithe sur v
deemed appropriat&hereafter, the SANE documents any bite marks, measuring and

documenting the woundAny bite marks arewabbed fopotential forensic evidence.ttie

history of the incident suggests its valttee SANEwill conduct head hair combirgnd/orpubic

hair combingo obtain any foreign hairs or debris that might be pre#fethie survivor indicates
thatthere was a genital assault within 120 hours, the external genitalalidas swabbed for

evidence collection. If the assault involved vaginal contact witlarast 120 hours limited

pelvic examination is conducted and vaginal swabs are obtained for evidence. Perianal swabs are
collected if the patient reports any anorectal or vaginal assault within the past 120 hours

Anorectal swabs and smears will be eotkd if an anal assault occurred within the last 24 hours.

Non-genital njuriesaredocumented via digital photography. The SANE will begin b
taking a photograph of a white piece of paper indicating the kit nymbdere S ANEOGsS pr i nt
name, signature and certification numtaerdthe date and time of the exam. Photographs will be
transferred to DVD and stored with the medical records at the designated SANE site only to be
released upon subpoeMdA S ANE O s qgbto take phptographs of genital injuries,
because it is felt that the costs to the suryv
criminal justice system, including court, outweigh the benefits. The SANE program documents

genital injuries on anatoical body maps contained within the MSAECK.

During the exanmation survivors will be assessed for their exposure to HIV and
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sexually transmitted diseases. T®®NE Protocol does not recommend routine testing for
Sexually Transmitted Infections (STdut does provide prophylaxis treatmeAtditionally, if

the survivor is deemed to be at higher risk for Hh&dication fopostexposure prophylaxis

will be administeregdand the survivor will be given a followp referral with aninfectious
Diseasegphysidan or clinicto monitortreatment. HIV PEP is indicated when there are multiple
assailants; a known Mlinfected assailant; knowexposures of the survivor gaculae or

blood; vaginal antbr anal assault; or any disruption in the skin integrity ofvéiginal, anal or

oral mucosa. Prior to administration of HIV PEP, the hospital will perform a basehmglete
blood count (CBC) and livdunction tes{LFTs). Following a negative baseline pregnancy test,
the survivor will also be offered progestinly emergencycontraceptiorto prevent an assault
related pregnancyh Hepatitis B vaccine may also be administered if a patient has not previously

completed a Hepatitis B immunization series.

During discharge, hospital staff will assess the emotional datyseeds of the survivor
and make the appropriate community and medical referrals. The survivor will be advised of the
necessary medical followp regarding pregnancy testirdggpatitisB medication, and HIV
antibody testing. Finally, SAN&will call the corresponding police agency and inform them that
the evidence collection kit is ready for pickdupee section below on evidence transport and
chain of custody. All medical providers, SANE and +®ANE, are then required to complete
theMa s s a ¢ h u sdertSeéxsabCrira®Report (see Chapter 3), afak thePSCRto the
corresponding police agency atte Research and Policy Analysis Division of EOR®8ere
the data are added to the PSCR database (see Chapiara®es in which the survivor is under

18, a child abuse report must be filed with the Department of Children and Family (DCF).
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Additionally, appropriate reports must be filed in cases of Elder Abuse and Disabled Persons

Abuse.

It should be noted that the MA SANE protochlgssachusetts SANE, 20li@cludes a

disclaimer about the limitations of the evidentiary examination:

SANESs do not determine whether or not a sexuahak$as occurred, but rather
document the patient's complaint, note any signs and symptoms of trauma, and collect
and documengvidence from the patient. It is left to the criminal justice system to
determine the legal significance otthvidence gathered by the SAKNE 15)

Other Medical Examiners

Other medical professionals conduct acute sexual assault forensic medical examinations
in about 30% of cases. Most often, these professionals are conducting the examinations because
the patient presents to an emergency department in-8ANE designateddspital.

Occasionally SANEs are not able to conduct an examination in a $kkignated hospital

because of multiple cases presenting at the same time or other circumstances. Most often the
medical professionals are emergency department physicians vathpspecialized training in
sexual assault. Some children are seen acutely by one of five pediatricians specializing in child

abuse in the state, working in a handful of different hospitals.

In these cases, the designated personnel follow the protoatéaigy the MA SANE
program. After meeting with triage personnel, survivors are prioritized as Level 2 patients and
assigned a primary care nurse. Survivors are informed of their options to complete a kit within
the 120hour window, offered both HIV and $prophylaxis, and are tested for Hepatitis B. The
hospital should contact the logalpe crisis centeand request the presence of a medical

advocate/ rape crisis counselor, whose role is to support the survivor. The medical provider is
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guided by their geeral medical training on assessing possible injuries. Some providers may also
have participated in trainings on the use of the MSAECK conducted by the MA SANE program.
The provider also follows instructions in the kit for collecting specimens. Procddutbs

PSCR, evidence transport and chain of custody, and mandatory reporting are the same for SANE

and noRSANE providers.

Evidence Transport and Chain of Custody

In the guidelines included in the evidence kit, the medical provider is instruatal to
the police in the city or town in which the assault occurred to arrange for transfer of evidence,
and to record when evidence is secured in the
the police, the evidence collection kit and accompanitgms are stored inlacked refrigeratr
in asecurd area When the police officer arrives to obtain the kit, chain of custody
documentation is completed on both the kit ané ohain of custody log at the time of transfer.
Timely pick-up of the kit ly the police is expected as is timely transport to the crime
laboratories. Evidence kits completed for assaults that occurred in Boston are transported to the
Boston Police Department Crime Laboratory and all other kits are transported to the
MassachusettState Police Crime Laboratory in Maynard, a small community 24 miles
northwest of Boston. If there is no kit piakp after 12 to 24 hours, the emergency department

administrator is instructed to call the police department to arrange again farppick

Massachusetts Crime Laboratories

The crime laboratories analyze evidence kits for which a police report has been made,

and store kits for which there was no report to police. Stored kits are analyzed later if a report to
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police is made sometime after tfoeensicmedical examinatiorAs soon as kits are submitted to

the crime laboratories, they are entered into a Laboratory Information Management System

(LIMS) for the state police laboratory and a specially designed Boston database for the Boston
PoliceCr me Laboratory. Entry into this electroni
chain of custody for the kit. Each item collected in the investigation is tracked, including

individual items included in the kit (e.g., the individual swabs) and dtras that may be

collected in the investigation (e.g., bed sheets). Sexual Assault Examination Kits are assigned to

the Criminalistics Unit for processing to determine if biological material is present (e.g., blood,

sperm cells etc.). Additionally, thealysts assigned to the Criminalistics Unit will evaluate the

amount of biological material present in order to determine how much will be required for DNA
analysis. The defendantés defense team is ent
laborabry determines that biological material is too limited (i.e., quantity linf@@ddM]) to be

split in half and allow two separate valid analyses. If the biological material is deemed quantity

' imited, the | aboratory oejahdthe debehdant'sydeféenbedeard i st r
will have the opportunity to arrange for their own forensic specialist to be present and witness

the | aboratoryds anal ysi s.

If cases are unreported and blood has been collected for the kit, the blood will be
swatched oto FTA paper (FTA is a registered trademark that stands for fast technology for
analysis of nucleic acids) to preserve it for later DNA analysis should the victim decide later to
report. The criminalist wil |l reporeeticageptot act t he
determine how they would like to proceed. The Boston Police Crime Laboratory works with

Suffolk County District Attorneyods Office whi
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Laboratory works with t he theCdmemonwdalh. Ifdaikisig r i ct a
submitted as a reported sexual assault, testing will be conducted (see results inSLHagter

victim has had consensual sex with an innocent partner around the time of the sexual assault, the
DAOGs of f i c enocentpattneravsluntarily boesubmina DNA sample for tessoghe

crime | aboratory can distinguish their DNA fr
evidence identified from the kit will proceed only after there has been a good faith@ffort

obtain a biological sample from the consensual partner. In rare cases, the need for the innocent
partyds specimen can present an insurmountabl
submit a specimen and the suspect is unknown, there is ntv@rayotuse DNA analysis to try

to identify the suspect.he DNA profile may still be uploaded into the CODIS database after the

good faith effort is made.

Kits are tested in order of being sent to the laboratory, unless the police or district
attorneyreport a safety concern that indicates that the testing of a certain kit should be expedited.
The crime laboratory follows a specified order in testing the contents of kits, with successive
steps taken only if previous steps do not yield probative evid€&irsg swabs collected in the
forensicmedicalexaminaton are tested by a criminaligtprobative results are obtained from
the swabs, further steps are unnecessary and not taken, unless specific case details necessitate
further analysis. If swabs an®t probative, testing will be done on smears made on a glass side
from specimens. If neither swabs nor smears yield probative evidence, head and pubic hair
combings, fingernail scrapings and foreign material collections will be tested if the case history
suggests they may be probative. A fourth step if previous steps do not yield probative evidence

can be to test objects obtained in the investigation (e.g., underpants, condom).
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Testing for sperm and semen is done. If the case historythe kit docurentation
indicates ejaculation or penile contact, the criminalist will attempt to extract sperm from
biological specimens. If this does not yield probative evidence, a semenogelin test will be done
to test for semen. Items collected in the investigatidhbeiscreened for the possibility of
blood, and if the case history suggests it would be probative, testing will be done for human
blood. If the case history indicates, criminalists will also test for amylase, an enzyme of saliva.
Biological products wilalso be retained for DNA testing. If the case history indicates a possible
drug facilitated sexual assault, then a toxicology kit is collected during the forensic medical
examination and included with the forensic evidence kit, and a laboratory toxst el
conduct the analysis of the toxicology kit. Unreported kits have priority for toxicology testing
because the victimds knowl edge aflsubstancesdyet her

affect their decision to report.

If biological productsare found in materials from the kit and the investigation, a DNA
specialist then tests for DNA. The DNA specialist typically starts with the vaginal swab, since
any DNA found there would be most probative because it would indicate penetration. Iltems with
greater potential probative value are analyzed before items with less potential probative value.
The D.A. 6s Office will al so seetforazompdrisph ogi c al
sample typically a swab of t hysuspestswhdaeaskkd t he s u:
provide specimens voluntarily, but for others the D.A. can seek a court order to cocenpel th
suspect to provide a specimen. DNA testing is conducted on the comparison sample and results

(match or no match) are communicated to tis&ridt attorney.
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In rare cases® DNA analysis can be conducted on aalbed investigative sample
collected bya detectiveduring the investigatiofrom an object on which a suspect left a
biological trace (e.g., a cup). A DNA analysis is done on thisgtigative specimen armd
comparison made frol@NA from the kitor crime scene. A match from an investigative
specimens not evidence that can be presented in court, but instdadestigative leadhat can

provideprobable cause to compel a courteyeti DNA sample.

For specimens that meet certain quality criteahia, CODIS Administrator (a specifically
trained DNA Supervisor/Analyst) will upload and search the CODIS database at the state level
for a match to the DNA in each case. If applicable, the CODIS Administrator will upload the
DNA profile to the national lesl in order for the profile to be searched nationally. The national
level is monitored by the FBI and should there be a match, they will notify the state CODIS
Administrator.Quality criteria are set for entering data into CODIS to protect against gagerati
erroneous matches in CODISomplex DNA mixturesncluding DNA from multiple peoplefor
examplemay not be suitable for seaeshCODIS hits can match assailants to biological
evidence from other criminal cases or can match to known offenders teestesho are
required by statutes in many states to submit specimens for DNA analysis. In some cases, a
CODIS hit can be a key step in apprehending a serial rapist. If there is a CORHS biiginal
saliva card used to obtain the DNA profile that wasd to populate CODIS is pulled and the
analysis is repeated to ensure that the profile in CODIS matches the profile from the card. Once
this three step verification processa i s compl
CODIS hit is an investigate lead and not evidence that can be presented in &aartised to

establish probable cause for the DAOGsT Of fice
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the DNA profile obtained from this specimen is the one that will be used to conduct a

compardéve analysis of the DNA profile obtained from the kit item.

Unfounding, Arrest and Arraignment

Participation in the criminal justice systeyanerallybegins when a victim or other
witnessreports the sexual assault to police. In some instances, police reporting may occur in
conjunction with the forensic medical examination; victims may go to hospitals seeking medical
treatment and examination at the same time they also seek to reposaihie taspolice.

Forensic medical examinations may also occur well before police reporting, as adult victims
have the choice to submit to a forensic medical examination boffraally reportthe assault

to policeor delay reportingVictims may also ngort the assault to police without a forensic
medical examination, and in these cases police officers may request that sudiseguently

complete a forensic medical examination.

Once a report to police has been made, police officers must firstigstabether
enough evidence exists that a crime occurred. This is soe®eteferred to as the unfounded
decision. According to Uniform Crime Reports (UCR) guidelines set forth by the Federal
Bureau of Investigations, police agencies may unfound caesefvidence indicates that the
report is baseless or false. A baseless report is one in which there is not enough evidence to
support the conclusion that the incident meets the legal definition of a crime. A false report is
one in which police officers daot find enough evidence to support the conclusion that a crime
occurred (NSVRC, 2012As discussed in Chapter 1, howevaslice may also unfound cases
that are difficult to investigate, have ambiguous evidence, or have allegations that are difficult to

prove (Spohn & Tellis, 2012 ases that are unfounded are generally not further investigated
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and will not result in arrest. Those cases that are not unfounded are then further investigated and
when appropriate may result in arrdavlice may make an @&st any time they have probable

cause that a suspect has committed a cri me. P
complaints and other case facts well before there has been time for a laboratory analysis of
specimens collected during the forensiedical examination. It is also possible, however, that

police may feel the findings from the crime laboratory analyses ared&esupport a finding

of probable cause in court, or they may need crime laboratory results to identify the suspect.

Defendants who are arrested are scheduled for an arraignment hearing in District Court
on the day of arrest or, if that is not possible, by the earliest possible time on the next business
day. Ina largemajority of caseth Massachusetts, arrests leadtaignment on the same
charges, but in rare cases, prosecutors will decide not to pursue criminal charges if they believe
that the arrest is not warranted, the case is not prosecutable, or the interests of justice would not
be served by prosecution (fexample, if the case involves two sexually active 15 year olds who
have consensual sex, prosecutors may decide not to proceed even though a crime technically has
been committed). If prosecutors decide not to pursue the case at this point, they can ask the
police to withdraw the complaint, ask the court not to arraign, or ask for a deferral of
arraignment for a specified time period (e.g., two weeks). Defendants are entitled to an
arraignment hearing, although some defendants may deda their interst for arraignment
to be canceled or deferred. At any point following arraignment, prosecutors can also choose to

dismiss a case by filingraolle prosequiLatin for "we shall no longer prosecu}e”

If prosecutors choose to pursue the case in Superiot,Gloe court that mostly handles

serious felony cases, they must present the case to a grand jury, which issues an indictment if
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probable cause is established. The defendant can be held for up to 30 days following arraignment
without court review. If preecutors are not ready to present the case to the grand jury within this
time period (which is typical), the next step could be a probable cause hearing. These, however,
are seldom held any more. The probable cause hearing is a holdover from a timeantien gr

juries were convened for short periods once a year. The probable cause hearing was designed to
Abi ndo t h egrardgusyso thatthe defehdant would not be waiting for months in

custody for grand jury without any judicial review of the artr€strrently grand juries are
convened continuously throughout the year, so
Prosecutors consider the probable cause hearing to be unnecessary, wasteful of time and
resources, and often detrimental to their cBsevided that they are persuaded that prosecutors

are moving the case toward indictment in good faith, judges will frequently issue an extension of
the probable cause hearing and allow prosecutors more time to prepare the case for grand jury.
These extenans often are given for 30, 60 or 90 days; beyond 90 days judges tend to be

skeptical that a defendant is being treated fairly and that giving prosecutors more time is

justified. In those cases, prosecutors must make a strong argument for why cases are so
complicated that they require this additional tiper§onnel communicatiol. Deakin,

November 1, 2013).

Although prosecution in most cases starts with an arrest, prosecutors may take a case to
grand jury at any time, even, in some cases, when liasraot been an arrest. Sometimes when
police communicate the facts of the case to prosecutors before an arrest is considered, the
prosecutor will decide that the absence of a public safety or flight risk make an arrest

unnecessary as a prelude to proseaufor instance, the prosecutor may decide that in a case in
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which a mother left her infant in a hot automobile and the child died of hyperthémerais no

need for an arrest because the mother is not a public safety or flight risk.

Crimes that areot taken to grand jury can be prosecuted as complaints in District Court,
the court thehandles misdemeanor complaints. Typically complaints result from an arraignment
following an arrest, but police sometimes seek a complaint accompanied by a summons t
appear for arraignment instead of an arrest. A private citizen can also petition the court to issue a
complaint against another citizen. In cases of misdemeanors not committed in the presence of the
complaining officer and petitions for complaints byvpte citizen, the target of the complaint is
entitled to a hearing before a clerk/magistrate at which the complainant must show cause as to
why a complaint shoulleissuel. In rare cases of complaints sought by police, a court clerk will
hold a clerk heang even in a felony case, if the clerk assesses that additional information should

be gathered to decide whether an a criminal complaint is warranted.
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Chapter 5

Results

Thetotal adult and adolescesample consisteadf 528 sexual assault victims age?|
years or oldewho were examined using adult forensic medical examinatiomkiisich the
PSCR data as well as the crimedediorydata were availabl&Ve also had another 42 cases
involving children under the age of 12 who were examined using ped@ensicmedical
examination kits. Unless noted otherwise, the percentages reported below exclude cases with
missing data, which primarily occurred whgenital examination data were missorgwhen

evidence kits had not been analyzed by the crime dadny.

Characteristics of Cases withAdult ForensicMedical Examinations

Victim Characteristics Table5.1 presentghe demographic characteristicstioése
victims. Victim ags ranged between 12 years and 90 years ofage time of the incident
with the largest percentage of victims being between 19 and 250f)gafémost all victims
were female, athover twathirds werewhite norHispanic. Hispanic victims accounted for the

next largest percentagender one fifth

Assault CharacteristicsTable5.2 provides data on assault characteristics. Most of the
victims in the final sample were assaulted by someone known to liadinby an acquaintance,
less than onsixth by an intimate partner or gartner, and 2.9% by a parent or relative. Mist
the incidents involved one suspect and occurred inside. A little ovehodeof victims
experienced some type of physical force. Common types of force included pushing, grabbing,

pulling hair, and hitting. About 12% of victims were choked by thesadents. Nearly
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Table5.1:Victim Characteristics Documented during the Forensic Medical Examination

(N=528).
Valid Percent
Victim Characteristics f Percent Full Sample
Age
12 to 14 years 32 6.1% 6.1%
151018 years 104 19.7% 19.7%
19 to 25 years 184 34.8% 34.8%
26 to 35 years 103 19.5% 19.5%
26 to 45 years 57 10.8% 10.8%
46 to 55 years 40 7.6% 7.6%
56 years and older 8 1.5% 1.5%
Gender
Male 22 4.2% 4.2%
Female 503 95.8% 95.3%
Race/Ethnicity
White, NonHispanic 355 68.4% 67.2%
Black, NonHispanic 48 9.2% 9.1%
Hispanic 90 17.3% 17.0%
OtheP 26 5.0% 4.9%

a. Excludes cases with missing data.

b. Includes Asian/Pacific Islander, Native American Indian, Cape Verdean;tdcilél, Middle Eastern

40% ofvictims also reported being restrained or held down by assailants during the asshult

8.2% of victims experienced assaults in which it was suspected that chemicals, suchiasedate

drugs, may have been used to incapacitate tlemr.onefifth of victims reported losing

consciousness at some point during the incident. Only about 11% victims reported that weapons

were used during the assault. The most common weapon was a knife or sharp instrument.

Completed penetration was commoner threequartersof victims reporteccompleted

vaginal, analandbr oral penetration. The most common was vaginal penetration (67.3%),

followed by oral (28.5%) and anal (15.1%)ver onéefifth of victimsreportedbeingforced to

complete a sexual ach@ssailantsA largemajority of suspects did not use a condom (89.1%)

Only about onehird of victims (30.9%) reported that they believedshspect ejaculated.
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Table 5.2 Assault Characteristics Documented during the Foréviedical Examination (N=528).

Valid Percent
Assault Characteristics f Percent Full Sample
Victim-Suspect Relationship
Stranger 143 32.1% 27.1%
Acquaintancalate 227 50.9% 43.0%
Parent/relative 13 2.9% 2.5%
Intimatepartner/expartner 63 14.1% 11.9%
Location
Inside 409 80.2% 77.5%
Outside 76 14.9% 14.4%
Other 25 4.9% 4.7%
Number of Suspects
One 405 86.2% 76.7%
Two or more 65 13.8% 12.3%
Verbal Threats 123 26.7% 23.3%
Physical Force 162 35.1% 30.7%
Choking 57 12.4% 10.8%
Bites 40 8.7% 7.6%
Hitting 74 16.1% 14.0%
Burns <5 -- --
Othef 136 29.5% 25.8%
Restraints/Held Down 188 39.7% 35.6%
Chemical Used to Incapacitate 38 8.2% 7.2%
Weapon Uself 49 10.6% 9.3%
Gun 14 3.0% 2.7%
Knife/Sharp Object 33 7.2% 6.3%
Blunt Object 5 1.1% 0.9%
Penetratioh 378 78.6% 71.6%
Vagina 332 67.3% 62.9%
Anus 77 15.1% 14.6%
Mouth 144 28.5% 27.3%
Act by Victim on Suspect 99 21.9% 18.8%
Condom Used 57 10.9% 10.8%
Suspect Ejaculated 162 30.9% 30.7%
Loss ofConsciousness 111 21.7% 21.0%

a. Excludes cases with missing data.

b. Some victims reported more than one type of physical force, weapon used, or penetration location.

¢. Most common types of other force reported were pushing, grabbing, pullingdaaiging, and throwing the
victim.

d. Less than 5 cases included other weapons not.|liEtesewere included in the total weapon used
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Examination CharacteristicsTable 5.3 providesmformation on examination
characteristicd-orensic medical examinations of the victims in the samglallyoccurred
relatively soon after the alleged inciderre than a third of victims were examined within 6
hours of the assault and two thirds within 18 hoBtg.nearly onequarter were exained after
24 hours had passed, a time petivatresearch indicates forensmedicalexaminations may
yield significantly less forensic evidence (Christian, Lavelle, DeJong et al., 206y all of
the victims had completed rape kits aner a quaer had a toxicology kit completed during the
examination. SANE trained nurses examiadittle over twathirdsof the victims in the sample.
Genital examination data were available for 70% of victims. The biggest reason genital
examination data were Bsing for the other 30% is that, prior to 2006, the form recording
genital examination data did not include a duplicate sheet that was included in the evidence kit
sent to the crime laboratories, as mentioned above. In addition, in a small percentags,of ca
genital examinations are not conducted because of the history of the assault, for example, if there
was no genital contacthere was no relationship between having genital examination data and
patient age, sex, race, relationship to perpetratorriexge of force in the assault, or type of
examiner. The only variable we found that was significantly related to presence of genital
examination data was VviThdpropostion wase/’p. 0atd 73.6%forut pe
victims who reported that @y were unsure if there was penetration, victims who reported that
penetration was attempted but not completed, and victims who reported that there was definitely
penetration. In the small proportion of cases (7.3% of the sample) in which patients reported
penetration, 31.6% or 12 cases had genital examinationBtatause) genital examination data
were primarily missing because of differences in documentation by year, b) we have no reason to

expect differences by year in results and, ¢) having ngggnital examination data was not
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systematically related to almost every variable we tested, we decided that it was reasonable to

treat

Table 5.3: Forensibedical Examination Characteristics (N=528).

Valid Percent
Examination Characteristics f Percent Full Sample
Time from Incident to Medical Exam
6 hours or less 158 35.0% 29.9%
7 to 12 hours 86 19.0% 16.3%
13 to 18 hours 56 12.4% 10.6%
19 to 24 hours 44 9.7% 8.3%
More than 24 hours 108 23.9% 20.5%
Rapekit completed 504 98.6% 95.5%
Toxicologykit completed 100 25.9% 18.9%
SANE completedkit 349 69.8% 66.1%
Photos taken of negenital injuries 71 13.9% 13.4%
Genital examination conducted 369 69.9% 69.9%
Genital kaminationmethod
Directvisualization 357 97.5% 67.6%
Speculurnrused 284 80.2% 53.8%
Medscopeaused <5 -- --
Anoscopicused <5 -- --
Controlswab 378 97.7% 71.6%
Known blood sample taken 353 91.9% 66.9%
Oral swabs and smears 214 55.7% 40.5%
Fingernail scrapings 231 60.3% 43.8%
Foreignmaterial collected 95 24.9% 18.0%
Clothing taken 221 57.6% 41.9%
Underwear worn at time of assault taken 172 45.3% 32.6%
Underwear worn after assault taken 104 27.5% 19.7%
Bite marks recorded 35 9.0% 6.6%
Head hair combings 297 76.3% 56.3%
Pubic haircombings 160 41.3% 30.3%
External genital swab 344 89.1% 65.2%
Vaginal swabs and smears 332 86.5% 62.9%
Perianal swabs 312 81.5% 59.1%
Anorectal swabs and smears 150 39.2% 28.4%
Additional swabs 168 44.0% 31.8%

a. Excludes cases with missing data.
b. Some examinations involved more than one method.
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missing genital examination data as missing at random and we excluded these cases from
analyses involving genital examination data.

Direct visualization of the victim was an examination method used in almost every case,
followed by speculum use in fodifths of cases. Common types of evidence collectedange
majority of casesncluded control swabbing, taking blood samples fromvictims, external
genital swabbing, vaginal swabbing and smears, perianal swabbing, and head hair combings.
Also common but less so wefiagernail scrapings, oral swabbing and smears, additional
swabbings, pubic hair combings, anorectal swabbing and smears, and collection of foreign
materials. Theskatterpercentages are somewhat lower because thecedures would not be
done with cedintypes of assaults reported by victinos because the examiner did not judge
that the benefits of these procedures outweighed the Eastsistance, examiners may not
complete oral swabbing and smears if victimsidoreport oral penetration, andipeci hair
combing may not be done if the history suggests that the probability of obtaining evidence from
this uncomfortable procedure is low.

Injury Characteristics Table5.4 provides data on the injuries documented during the
forensicmedicalexaminatons.Over halfof victims had documented naenital injuries, while
just over onehird had documented genital injuries. Althougder halfhad documented nen
genital injuries, only 13.9% of victims had photographs taken of those injurtési-genital
injuries included bruises, contusions, lacerations, fractures, bites, or burns. Common locations of

documented nogenital injuries on victims were the legs (26.4%), arms (24.0%), backs (14.5%),

3 Massachusetts SANE protocol proscribes photographing of geniteesyjsee Chapter 4.
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necks (14.1%), faces (11.7%), or knees (10.9%). Genitalesjurcluded genital bleeding,
swelling, redness, abrasions, tearing, or other injuries to the genital structures. The most common

Table5.4 Victim Injury Characteristics (N=528).

Valid Percent of

Injury Characteristics Frequency Percent Total Sample
Non-genital njuries' 270 52.7% 51.1%
Scalp 18 3.5% 3.4%
Face 60 11.7% 11.4%
Neck 72 14.1% 13.6%
Mouth 15 2.9% 2.8%
Breast 38 7.4% 7.2%
Abdomen 33 6.4% 6.3%
Chest 22 4.3% 4.2%
Back 74 14.5% 14.0%
Arms 123 24.0% 23.3%
Hands 42 8.2% 8.0%
Knees 56 10.9% 10.6%
Legs 135 26.4% 25.6%
Feet 18 3.5% 3.4%
Pattern injury or bite mark 23 4.5% 4.4%
Incise wound 12 2.3% 2.3%
Genital injurie8 182 35.4% 34.5%
Serious genital injuty 48 9.3% 9.1%
Genital bleeding 29 5.6% 5.5%
Genital swelling 49 12.9% 9.3%
Genital redness 103 27.1% 19.5%
Genital abrasions 49 12.9% 9.3%
Genital tearing 32 8.4% 6.1%
Other injuries to genital structures 52 13.8% 9.8%

a Some victims had more than one injury notedCoded if there were one or more of the following genital
injuries: taring, incise wound, puncture wound and/or laceration

genital injury type documented during the examination was genital redin@asr onefifth of

casesfolloweddistantlyby othe injuries to genital structurgsgenital swelling and genital

4 These reflect injuries other than swelling, redness, abrasion, or tearing of the genital structures.
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abrasions.

Biological EvidenceResults About twothirds of allcasesn the sample had biological
evidence geeTable 5.5). This percentage includes victims with missing datally missing
because laboratory testing was not done in a given \é4sen missing data are excluded, the
percentage increases dramatically to 84.6% of vicfithe.most common type of biological
evidence found was semen (45.8%). Crime laboratoryieieims were able to generate a DNA
profile from the biological evidence found in 41.2% of the cases, or 26.9% of the full sample.
When only looking at those cases in which a DNA profile was generated, we found that in 28.2%
of the cases the DNA profileegerated matcheah identifiedsuspectn the caselLess frequent
were matches through CODIS. Of those cases in whiiN/A& profile was generated,.0%
percent matched another case in CODIS and 16.
CODIS. When consgring the full sample, the percentages of cases in which there was DNA
matching tadentified suspects, DNA matching to other cases through CODIS or DNA matching
to convicted offenders through CODIS dropped to 7.6%, 1.9%, and 4.4% respectively. The
resultsof the crime laboratory analysis were reported to police or prosecutors overseeing the case
over threequarters of the time.

Table5.5 Biological Evidence Results (N=528).

Valid Percent
Evidence Results f Percent Full Sample

Biological evidence found 345 84.6% 65.3%
Blood 110 27.0% 20.8%
Saliva 139 34.1% 26.3%
Semen 242 59.3% 45.8%
Other biological materials 147 38.4% 27.8%
DNA profile generated 142 41.24° 26.9%
DNA match to suspect 40 28.2%° 7.6%

DNA match in CODIS anothercase 10 7.0%° 1.9%
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DNA match in CODIS convicted offendel 23 16.246° 4.4%
Lab reported results to police or prosecu 404 76.5% 76.5%
a. Forensic analysis may have resulted in more than one type of biological evidence found.

b. Valid percentageeflects only those cases in which biological evidence was found.

c. Valid percentage reflects only those cases in which a DNA profile was generated.

Comparison of Stranger and NonRStranger Cases

One goal othisresearch was to plore differences iriminal justice case outcomes by
victim-suspect relationship. It was hypothesized that forensic evidence may be especially salient
in stranger cases because of its potential to assist with identification of the suspect. Because other
differences betweertranger and known assailant cases might confound the comparison of these
two groups on injury and biological evidence, bivariamparisons were conducted
differencesdetween stranger and known assailant caségpes of victims and assauétsd on
examination characteristics, as well as on crime laboratory outcomes.

Bivariate Findings The only notable difference on victim characteristics was gender (see
Table 5.9; a slightly higher percentage of stranger than known suspect cases involved male
victims (€2 [1, 444] = 7.32p = .007). Known suspect cases were significantly more likely to
occur inside as compared to rsinanger cases? [2, 436] = 32.35p < .001), but less likely to
involve a weaponc? [1, 391]= 13.82,p < .001) (see Table 5.7). Victims assaulted by known
assailants were less likely to report suspect condom use as compared to victims assaulted by
strangersq?[2, 443] = 8.05p = .018). Victims of strangers were more likely than victims of
known assailant®o report performing a sex act on the suspect or not knowing if they had
performed a sex act on the suspeé{2, 387] = 7.14p = .028).The mean number of hours
between assault and examination was nine hours greater for known assailants compared to

strangersft [1, 398] = 7.95p = .005) (Table 5.8). This delay in reporting explains the



83

differences that existed between stranger andstramger cases in whethiee examiners

collected the underwear worn during the assault. A significantly hggreeage of victims
assaulted by known persons had the underwear they were wearing after the assault taken as
evidence ¢2[1, 323] = 6.13p = .013).

Table5.6: Comparisorof Victim Characteristics in Stranger and Nstmanger Cases.

Stranger Non-stranger
Victim Characteristics f % f %
Age (years) M =27, SD =10.5 M=26;SD=11
Gender**
Male 11 7.7% 7 2.3%
29
Female 131 92.3% 5 97.7%
Race/Ethnicity
20
White, NonHispanic 94 66.7% 0 66.9%
Black, Non-Hispanic 17 12.1% 27 9.0%
Hispanic 24 17.0% 55 18.4%
Othef 6 4.3% 17 5.7%

a. Includes Asian/Pacific Islander, Native American Indian, Cape Verdean;rsitii, Middle Eastern
*p <.05; *p<.01; **p <.001.

Table 5.7 Comparisorof Assault Characteristics in Stranger and Mgiranger Cases.

Stranger Known assailant
Assault Characteristics f % f %
Number of Suspects
83.8
One 114 % 267 88.7%
16.2
Two or more 22 % 34 11.3%
Location***
64.5
Inside 89 % 261 87.6%
28.3

Outside 39 % 27 9.1%
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Other 10 7.2% 10 3.4%
31.8
Verbal Threats 41 % 74 28.2%
42.6
Physical Force 55 % 95 36.3%
41.7
Restraints/Held Down 55 % 121 45.3%
Chemical Used to Incapacitate 12 9.3% 17 6.5%
19.4
Weapon Used*** 25 % 18 6.9%
85.3
Penetration 110 % 239 84.5%
Act by Victim on Suspect*
47.9
No 57 % 167 62.3%
28.6
Yes 34 % 58 21.6%
235
Unsure 28 % 43 16.0%
Condom Used*
46.5
No 66 % 183 60.8%
14.1
Yes 20 % 32 10.6%
39.4
Unsure 56 % 86 28.6%
30.1
Suspec€Ejaculated 43 % 106 35.2%
20.0
Loss of Consciousness 28 % 50 17.1%

*p <.05; *p<.01; **p <.001.

Table 5.8:.Comparison of Examination Characteristics in Stranger andstdanger Cases.

Stranger Non Stranger
Examination Characteristics f % f %
Time from Incident to Medical Exam (hours)* M = 15; SD =21.5 M=24;,SD=31.0
Toxicology Kit Completed 26 24.5% 50 22.2%
SANE Completed Kit 93 69.4% 200 69.2%
Photos taken of negenital injuries 20 14.5% 38 12.9%

Exam method



Direct Visualization
Speculum Used
Known blood sample taken
Oral swabs and smears*
Fingernail scrapings
Foreign material collected
Clothing taken
Underwear worn at time of assault taken
Underwear worn after assault taken*
Bite marks recorded
Head hair combings
Publichair combings
External genital swab

Vaginal swabs and smears
Perianal swabs

Anorectal swabs and smears
Additional swabs

94
75
97
69
59
29
67
54
20

82
41
92

87
85
44
50

94.9%
82.4%
92.4%
65.1%
55.7%
27.6%
63.8%
52.4%
19.6%

8.4%
76.6%
38.7%
86.0%

82.1%
80.2%
41.5%
47.2%

213
172
206
114
131
52
127
99
73
22
170
97
202

198
181

81
106

85

98.6%
80.4%
92.0%
51.1%
59.0%
23.4%
56.7%
44.6%
33.0%

9.7%
75.2%
43.1%
90.2%

88.8%
81.5%
36.7%
48.0%

*p<.10; * p<.05; * p<.01; ** p <.001.
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Greater time between assault and examination was likely to be related to victims
changing their clothing, includinchanging from the underwear worn at the time of the assault.
A separate variabldocumented whether the underwear worn at the time of the assault was taken
as evidence during thexamination; no significant differences were noted there. Finally, victims
assaulted bgtrangers were significantly more likely to have oral swab and smeawdeted as
compared to victims assaulted by reirangersd? [1, 329] = 5.68p = .017), which is consistent
with the victims of strangers being more likely to perform sex acts on the suspect, most likely
oral sex.

Victims of strangers and knovassailants did not differ on documented injuriesble
5.9). This contrasts with gt researcthatindicates that injuries are more likelystrangercases
thanknown assailantases (Kilpatrick, Edmunds, & Seymour, 19923ses involving strangers
weresignificantly more likely to have a DNA profile generated[1, 427] = 9.08p = .003). No
other differences on crime laboratory results were noted, including whether the DNA profile
resulted in a match with the suspect or a match in CQrd8le 5.10)

Table 5.9 Comparison of Victim Injury Characteristics in Stranger and-sktoanger Cases.

Stranger Non Stranger
Injury Characteristics f % f %
Non-genitalinjuries 78 55.7% 144 49.3%
Pattern injury or bite mark 9 6.4% 11 3.7%
Genitalinjuries 48 34.3% 109 37.1%
Serious genital injury 14 10.0% 28 9.5%
Genital bleeding 8 5.7% 17 5.8%
Genital swelling 16 15.7% 28 12.6%
Genital redness 29 28.2% 62 27.9%
Genital abrasions 13 12.7% 28 12.6%
Genital tearing 10 9.8% 17 7.7%
Otherinjuries to genital structures 13 12.7% 28 12.7%

*p <.05; ** p<.01; **p <.001.



87

Table 5.10Comparison of Crime Laboratory Findings in Stranger and-§anger Cases.

Stranger Non Stranger
Evidence Results f % f %
Biological evidence found 100 84.7% 192 85.7%
Blood 28 23.7% 61 27.2%
Saliva 40 33.9% 83 37.1%
Semen 76 64.4% 134 59.8%
Other biological materials 43 39.4% 74 34.9%
DNA profile generated** 52 38.5% 71 24.3%
DNA match to suspect 13 10.0% 23 8.4%
DNA match in CODIS another case <5 - 5 1.7%
DNA match in CODIS convicted offender 6 4.7% 13 4.5%
Lab reported results to police or prosecttor 116 81.1% 222 73.3%

*p<.10; *p<.05; * p<.01; **p <.001.

Examinations Completed by NorSANE and SANE Trained Practitioners

Bivariate analysesxamined differencesetween SANE and neBANE case types of
victims and assaules well as examination characteristics and forensic outcomes because these
differences may impactiminal justice outcomes

Bivariate Findings Victim raceethnicity was significantly associated with medical
examiner type; minority victings black, Hispanic, or othérwere significantly more likely than
white, norHispanic victims to have a forensitedcal examination completed by a SAN&ee
Table 511) (c?[3, 491] =20.98 p < .001).This likely reflects the presence of SANE programs
in hospitals that serve higher percentages of minority cli8#tslEs were significantly more
likely to document that the victim reported being restrained or held down during the assault

incident €2 [1, 435] = 6.34p = .01) (see Table §2), andthat the victim may have been

chemically incapacitated, whether by mace aigde? [1, 435] = 4.34p = .04).SANE and non
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SANE practitioners differed in the frequency of several examinattiwities EeeTable 5.13).

Table5.11 Comparison of Victim Characteristics by Medical Examiner Type.

Non-SANE SANE

Victim Characteristics f % f %
Age (years) M=27,SD=11.8 M=26;SD=11.1
Gender

Female 146 96.7% 332 96.0%

Male 5 3.3% 14 4.0%
Race/Ethnicity***

White, NonHispanic 123 81.5% 208 61.2%

Black, NonHispanic 9 6.0% 38 11.2%

Hispanic 17 11.3% 70 20.6%

Othef 2 1.3% 24 7.1%

a. Includes Asian/Pacific Islander, Native American Indian, Cape Verdean;nstkilil, Middle Eastern
*p <.05;*p<.01; **p<.001.

Table 5.12: Comparison of Case Characteristics by Medical Examiner Type.

Non-SANE SANE
Case Characteristics f % f %

Victim - Suspect Relationship

Stranger 41 31.5% 93 31.7%

Non-stranger 89 68.5% 200 68.3%
Number of Suspects

One 116 84.7% 267 87.0%

Two or more 21 15.3% 40 13.0%
Location

Inside 116 78.4% 273 81.0%

Outside 23 15.5% 50 14.8%

Other 9 6.1% 14 4.2%
Verbal Threats 34 27.0% 76 24.6%
Physical Force 43 34.1% 107 34.6%
Restraints/Held Down* 12 9.5% 60 19.4%
Chemical Used to Incapacitate* 5 4.0% 31 10.0%
Weapon Used 9 7.1% 36 11.7%
Penetration 109 78.4% 246 77.6%

Act by Victim on Suspect
No 69 56.1% 170 55.2%
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Yes 28 22.8% 65 21.1%

Unsure 26 21.1% 73 23.7%
Condom Used

No 84 56.0% 172 50.0%

Yes 11 7.3% 43 12.5%

Unsure 55 36.7% 129 37.5%
Suspecgjaculated 52 35.1% 102 29.3%
Loss of Consciousness 27 18.8% 83 24.5%

*p <.05; * p<.01; ** p < .001.

Table 5.13: Comparison of Examination Characteristics by Medical Examiner Type.

Non-SANE SANE
Examination Characteristics f % f %

Time fromincident tomedicalexam (hours) M =20; SD =26.1 M=21;SD=28.4
Toxicologykit completed* 38 35.2% 59 22.7%
Photos taken of negenital injuries 15 10.3% 56 16.5%
Exam method

Directvisualization 100 100.0% 239 96.4%

Speculunmused 81 81.8% 191 79.9%
Known blood sample taken* 92 86.8% 246 94.6%
Oral swabs and smears 63 58.9% 140 54.3%
Fingernail scrapings 63 58.9% 158 61.5%
Foreign material collected 32 30.2% 57 22.2%
Clothing taken** 74 69.8% 138 53.3%
Underwear worn at time of assault taken 46 43.4% 116 45.5%
Underwear worn after assault taken 36 33.3% 62 24.7%
Bite marks recorded 7 6.4% 28 10.7%
Head hair combings*** 96 88.1% 189 72.4%
Pubic hair combings*** 68 63.0% 87 33.5%
Externalgenital swab 101 92.7% 225 87.2%
Vaginal swabs and smears 97 89.0% 219 85.5%
Perianal swabs* 82 75.2% 214 83.9%
Anorectal swabs and smears 44 40.4% 98 38.4%
Additional swabs*** 29 27.1% 134 52.3%

*p<.10;*p<.05; * p<.01; **p <.001.
Non-SANE practitioners were significantly more likely than their SANE counterparts to

complete a toxicology kitcf [1, 368] = 6.14p = .01), collect victim clothingd? [1, 365] = 8.44,
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p = .004), complete head hair combing$[(, 370] = 10.66p = .001), anccomplete pubic hair
combings ¢?[1, 368] = 27.24p < .001). Other activities were mozemmon for SANE
examiners. SANE examinations were more likely to include a known blood sample compared to
non-SANE examinationscf [1, 366] = 6.52p = .01). SANESs also completed certain types of
swabbing at a higher frequency than 1®K8NEs. SANEs did perianal swabbing in nearly 84%
of examinations compared to 75.2% of examinations byS®NEs €2 [1, 364] = 3.80p =
.05), and SANEs did additionalabbing in 52.3% of examinations compared to only 27.1% of
examinations by neSANEs €2 [1, 363] = 19.43p < .001).

SANE and nofSANE examiners did not differ on finding ngenital injuries, but
differed significantly on finding genital injurigseeTable 5.14)Almost 41% of examinations
completed by SANESs had genital injuries documented compared to only 24.0% of examinations
completed by nofSANEs €2 [1, 486] = 12.71p< .001). SANEs were also more likely than
nonSANESs to
document serious geniitajuries (c?[1, 486] = 7.39p = 01). Specific forms of injury found
more often by SANESs than né@ANEs were genital redness’(1, 362] = 6.97p = .01), and

genital tearingd®[1, 362] = 6.73, p = .01).

No differences, however, were noted for whether the crime laboratory identified
biological evidence in cases handled by4S#NEs andSANEs EeeTable 5.15)Both groups
were just as likely to have completed examinations in which biological evidence wnalskip
the laboratoryand just as likely to have a DNA profile generated from biological evidence

collected.
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Table 5.14: Comparison of Injury Characteristics Documented by Medical Examiner Type.

Non-SANE SANE
Injury Characteristics f % f %
Non-genital Injuries 82 56.2% 179 53.0%
Pattern injury or bite mark 5 3.4% 17 5.0%
Genital injuries*** 35 24.0% 139 40.9%
Serious genital injury** 6 4.1% 41 12.1%
Genital bleeding 6 4.1% 21 6.2%
Genital swelling 8 7.3% 36 14.3%
Genitalredness** 19 17.4% 78 30.8%
Genital abrasions 10 9.1% 38 15.1%
Genital tearing** 3 2.8% 28 11.1%
Other injuries to genital structures 8 7.3% 41 16.3%

"p<.10; * p<.05; ** p<.01; ** p <.001.

Table 5.15Comparison of Crim&aboratory Findings by Medical Examiner Type.

Non-SANE SANE
Evidence Results f % f %
Biological evidence found 96 85.7% 226 84.0%
Blood 27 24.1% 72 26.8%
Saliva 40 35.7% 90 33.5%
Semen 70 62.5% 162 60.2%
Other biological materials 48 44.4% 94 37.9%
DNA profile generated 35 24.6% 99 29.4%
DNA match to suspect 9 6.5% 28 8.9%
DNA match in CODIS another case <5 -- 8 2.4%
DNA match in CODIS convicted offender 5 3.5% 16 4.0%
Lab reported results to police or prosecutc 111 73.5% 266 76.2%

*p<.10; * p<.05; ** p<.01; ** p <.001.

Documentation of Victim Injuries

In sexual assault cases, documented injury may reflect the severity of the assault and may
be viewed by police and prosecutors as critical to providing proof that an assault odsirred.
discussed in Chapter omepast research has found that victim injury is associated with various

case outcomes, including whether police officers question and charge suspects&Hrtaiey,
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1996) and prosecutors approve felony charges (Alde&déiiman, 2012; Beichner & Spohn,
2005). This section of the report discusses the types of injuries recorded during the forensic
medical examination.

Two different types of injuries are documented during a foransidicalexamination:
non-genital and genital. Medical personnel completimg forensianedicalexaminations
indicate injuries by displaying them on the human body diagram provided on the examination
form. The diagrams listed on the form include the-lhaitly back and front, head, mouth, and the
male and female genital areasgBerm 4of theMassachusetts Sexual Assault Evidenge K
AppendixB). In addition to locating injuries on the body magaminers also list the injuries,
documentheirsize and typée.g., contusions, lacerationandindicatewhether injures were
phaographed.

Genital Injuries. Table 5.16 presentké rats at whichdifferent types of genitahjuries
were documenteldy the medical professional conducting the examinaGamital injuries to
victims were noted iabout onethird of the total samplelhe most common specific female
genital injuries recorded were injuries to the vagina (12.1%) posterior fourchette (11.5%), labia
minora (10.9%), and cervix (10.1%). Some females had more than one documented genital
injury. Forthe 22male victimsin thesampleonly two genitalinjuries were noted: one to a
victimdés penis, and one to a wuncammonmieth per i neu
sexesless than 3% of victims had such injuries recorded.

Crosstabulations and associated Peacdtass were conducted to identify case factors
associated with recorded genital injuribssidewictim-suspect relationshignd type of
examiner (their relationship to genital injuries was discussed alfoasg factors examined

includevictim race/ethnicity; nmber of assailants; whether physical force, restraint, chemicals,
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or weapons were used during the assault; whether penetration occurred; whpdwium was
usedduring the exam (female onlygnd the time, measured in hours, from assault to
examinationVictim race/ethnicity was examined because past research has documented that
victims with darkeskin maybe less likely to have thegenitalinjuries identified (Sommers,

2007). Number of assailants and the amount of force and restraint used during the assault were
examined becaussach increases aggressive contact with the victim and thusioorddse the
likelihood of sustaining an injuryChemical ncapacitatiorcould result in fewer injuries because
thevictim cannot resistas couldattacks with a weapdmecause o¥ictim compliance out of
fear.Alternatively, use of chemical or a weapon could indicate an assailant more likely to act
brutally and cause injuriesDelays in reporting the assault may decrease injury identification as
injuries may have already healedh delays

Table 5.16 Documented>enital Injury Characteristics

Injury Location f % of Sample?
Female genitalnjury
Labia majora 27 5.4%
Perineum 27 5.4%
Clitoris 19 3.8%
Labia minora 55 10.9%
Periurethral tissue 23 4.6%
Hymen 36 7.2%
Posterior fourchette 58 11.5%
Fossa navicularis 43 8.5%
Vagina 61 12.1%
Cervix 51 10.1%
Other female genital injury 5 1.0%
Female ananale genitalinjury
Perianal skin 12 2.3%
Anal vergéfolds/rugae 12 2.3%
Anal tone 2 0.4%
Buttocks 10 1.9%

a. Sample size for the female injury percentages were based on 503 females in the s
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Sample size for the female and male anus injuries were based on the total sample of
Percentages for male injuries were not included due to low frequencies.

In these bivariate analyses, only use of a specwassignificantlyassociated with

more documented femadgnitalinjuries €2 [1, 354] = 5.65p = .017).0f note, here was also a
trend toward a relationshlpetweerreport of use of physical fordey thesuspecand genital
injury. As expected, physical force was associated with more documented genital infules (
447] = 3.05p = .081).

A multivariablelogistic regression model was conducteaontrol for potential
confounding relationsps among the independent variables and to identify the variables with
strongest relationship to genital injufjfhe sample usedas restricted téemales to examine
more closely the independent effeot use of speculum and examiner typadbecause male
victims assaults accouad for fewcases and few documented injuriegluded in the model
were three variabl&sspeculum use (no, yes), examiner type (SANE;8ANE) and physical
force used (no, yesJhe overall model was significart¥[3, 297] = 264, p < .001)and the
Hosmer and Lemeshow goodness of fit test indicated a go@d [, 297] =.219 p = .999).
Of the variables examined, having a SANE trained practitioner complete the exam was the most
influential factor (Table 5.17. SANE involvement increased the odds of genital injury
documentation by three fold even after controlling for the other variables. Use of a speculum was
also independently associated with injury identification, and the moderate relationship between
genitalinjury and physical force was maintained.

Non-Genital Injuries. The rate of nofgenital injury was 52.9%. The number of injuries
sustained by victims ranged from one injury to 87 separately documented injuries, but most

victims typically had between erto eight separate injuries noted. The most frequent location of
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nontgenital injuries sustained by victims was the legs (26.4%), followed by the arms (24.0%),
back (14.5%), neck (14.1%), face (11.7%), and knees (10.9%). As with genital injuries, some
victims experienced several injuries to multiple body parts. About 14% of the victims had
photographs taken of their injuries.

Table 517: Factors Associated with Finding Glenital Injury

Predictor B SE p OR
Speculum (0=yes, 1=no) -.88 .33 .008 414
SANE trained (0=no, 1=yes) 1.13 .29 .000 3.08
Physical force 49 .26 .058 1.64

c2=25.44, df = 3p<.001
-2LL = 382.45, Nagelkerke®R= .114

Hosmer and Lemeshoef = .219, df = 5p = .999
*p<.10; * p< .05, * p< .01, * p < .001.

Crosstabulationsvith Pearsore? tests were constructed to identify case factors
significantlyassociated with recordewbrrgenital injurieqin addition to victimsuspect
relationship and type of examiner, discussed abdve @se factors includkvictim
race/ethnicity; number of assailants; whether physical force, restiagmicals, or weapons
were used during the assault; whether penetration occurred; whether a SANE trained
professional completed the examination; and the time, measured &) fioar assalt to
examination. These variables were examined for the same reasons noted for the genital injuries.

Race of the victim, number of assailants, physical force, and chemical incapacitation
were related to negenital injuries at theivariate level. Whiteand individuals identified as
other race were significantly more likely to have +gamital injuries identified as compared to
victims identified asBlack or Hispanic¢?[3, 503] = 9.15p = .027). Having two or more

assailants waalso associated with a greater likelihood of4gemital injuries as compared to be
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assaulted by one individuatq[1, 455 = 3.97 p = .046) as was being chemically incapacitated
(c?[1, 449 =3.84 p=.050). Victims who experienced physical fomere also more likely

than their counterparts to have agenital injuries notedc [1, 445 = 27.7, p < .001).

Variables significant at the bivariate level were then entered imoltasariablelogistic
regression model. The model was significant mwiew of the goodnessf-fit test indicates the
data were good fit for the model (Table 5.18Victim race no longer was significant at the
multivariablelevel. It was moderately related to chemical incapacitation and that may account
for this changePhysical force and chemical incapacitation were still significantly associated
with nontgenital injuries; victims who experienced physical force or chemical incapacitation
were over three times more likely to be injured. Number of assailants was noastatigtical
trend with more assailants increasing the likelihood of injuries.

Table 5.18 FactorsAssociated with Finding dflon-genital Injury

Predictor B SE p OR
Black (White) -.572 .38 .130
Hispanic (White) -.371 .30 215
Other (White) .338 A48 480
Chemical incapacitation 1.13 46 .013 3.10
Two or more assailants .582 .32 .070 1.79
Physical force 1.20 .23 .000 3.31

c2=25.44, df = 3p<.001
-2LL = 382.45, Nagelkerke®R= .114
Hosmer and Lemeshoef = .219, df = 5p = .999

Analysis ofBiological Evidence
We were able to document that the crime laboratory tested the contents of the medical

forensicmedicalexamination kit in 408 cases (77.3%) of the original 528 cases included in the
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sample. The results of laboratory tests @émcumented by the crime laboratory analysts in
criminalistic reports submitted to police and prosecutors. A copy of the criminalistic report is
maintained at the crime laboratory, which we used to document case laboratory testing and
results. In 44.2%f the 120 cases in which no laboratory tests were available we were able to
document why there was no criminalistic report. The most common reason noted for no
criminalistic report was that the case did not move forward (66.0%), followed by notation that
the victim was uncooperative (15.1%), the victim declined to press charges or did not want to
pursue the case (5.7%) or the case was unfounded (3.8%).

Cases involving strangers were slightly more likely to have a criminalistics report to
police orprosecutors noted in the laboratory fité [1, 446] = 3.26p = .071). These findings
suggest that police investigat@sd/or prosecutommaybe more likely taseek DNA profiling in
stranger casef orderto help identify suspects, and it may be less important in cases in which
suspects were known. Cases with crime laboratory analysis did not differ significantly from
cases without crime laboratory analysis on victim age, sex, race, experience of force in the
assault, and presence of a genital examination. Examinations conducted by SANEs and non
SANESs did not differ in the frequency of crime laboratory analysis. Crime laboratory analysis
wassubstantially more likely when cases waa urfounded ¢2 [1, 490]= 65.96;p < .001) and
when arrests were made? (1, 314] = 7.22p =.007).

Of the cases in which laboratory testing was completed and reported to police and
prosecutors (n=408), 84.6% had biological evidence identified. Semen was the most common
type ofbiological evidence found (59.3%), followed by saliva (34.1%) and blood (27.0%). Body
swabs were themost frequent sources of positivmlogical evidence (63.9%Ms indicated in

Table5.19 semen was significantly more likely to be found in caseghich external genital
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swabbing, vaginal swabbing, or perianal swabbing was completed during the faredsial
examination. Additional swabbing was also moderately associated with semen being found.
Thus, elements of the kit, particularly body and g@rswals, were important in generating
biological evidence. As mentioned above, no differences were found by examiner type; cases
handled by notSANE trained medical providers were just as likely to produce biological
evidence as those completed by SANEs.

Forty-one percent of those cases with biological evidence had a DNA profile generated.
Another 4.1% of cases had pending analyses. The DNA from the cases in which the laboratory
was able to successfully generate a DNA profile (n=142) matched the tsusp@cases
(28.2%), matched a convicted offender in CODIS in 23 cases (16.2%), and matched the DNA
profile in CODIS from another case in 10 cases (7.0%). DNA evidence has the potential to
identify suspects in sexual assault cases, and therefore maytibalarly useful in cases in
which the suspects are strangé@ssitive lab results for amylase and semvene correlated with
a DNA profile being generated. Both were positively and significantly correlated with a DNA
profile finding, although the rel@inship between DNA profile and positive semen finding was
stronger ( = .45) than for amylase € .12). A finding of amylase waaso significantly
correlated with positive finding of semen=.19). Finding evidence of bloadas not associated

with salva, semen, or DNA profiling.
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Table5.19: Typesof Evidence Associated with Finding of Semen

No Semen Found Semen Found
Type of Swab f % f %
External genital swabs**

No 20 64.5% 11 35.5%

Yes 104 38.5% 166 61.5%
Vaginal swabs**

No 25 59.5% 17 40.5%

Yes 98 38.1% 159 61.9%
Perianal swabs**

No 30 58.8% 21 41.2%

Yes 93 37.7% 154 62.3%
Anorectal swabs

No 75 42.1% 103 57.9%

Yes 46 38.3% 74 61.7%
Additional swab$

No 73 45.6% 87 54.4%

Yes 49 35.3% 90 64.7%

*p <.05; * p<.01; ** p < .001.

Additional multivariableanalyses were conducted to learn more about what types of
victim, case, and forensic medical examination factors were associated with the positive finding
of semen. We focused on semen because of its high correlation to DNA profile production and
becausehepresence of semen may further support victim reports of sexual contact. Bivariate
analyses indicated that four variables were significantly related to the finding of semen: younger
age,penetration, no condom use, and the forensic medical examinatorriag within 24
hours of the assault. Victim age, penetration and forensic medical examination were then entered

into a stepwise logistic regression model, followed by external swabbing and additional
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swabbing. Condom use was excluded from the analysido its relatively high correlation

with penetrationand vaginabwabbing and perianal swabbing were excluded from the analysis
due to their high correlation with external genital swabbing. Table 5.20 provides the final full
model no significant chages occurred in the stepwise logistic regression model after entering

the swabbing variables. Victim age and timing of the exam remained significant in the final
model Younger victims were significantly more likely to have semen found as were individuals
whoseexams occurred within 24 hours of the assault. The odds of finding semen decreased 11%
when there was a five age year difference between victims, 21% when there was a 10 year age
difference, 30% whethere was a 15 yeage difference, and 38% whdrete was a 20 year age
difference between victimshe odds decreased more than halivhen the exam occurred

beyond 24 hours of the assault. There was no independent relationship between penetration and
the finding of semen after controlling for the iréhce of age and the timing of the exam. Both
external swabbing and additional swabbing were significantly associated with finding of semen

in themultivariableequation. External swabbing was associated with a 3.1 increase in the odds
of finding semen, wie additional swabbing was associated with a 1.7 increase in the odds of
finding semen.

Table 5.20: Factors Associated with Finding of Semen during Forensic Analysis

Predictor B SE p OR
Age (years) -.024 .01 .038 977
Penetration .284 311 .361
Exam after 24 hours of assault -.732 .332 .027 481
External genital swabbing 1.12 432 .010 3.06
Additional genital swabbing 535 277 .053 1.708

c2=20.30, df =5p<.001
-2LL = 314.16, Nagelkerke R= .106
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Hosmer and Lemeshoe# = 11.80, df = 8p =.160

Timing of Assault, Arrest, and Biological Evidence Collection and Analyss

Examining the timing of evidence is important in determining the extent to which
biological evidence resultouldinfluence police arrest decisionsbhiblogicalevidence results
are reported after an arrest is made, one can concludbeHzblogicalesults did not impact
the decision to arregt that case

The first point in time analyzed was the number of hours between the assault and the
forensic medical examination. As showrHigure5.1, 50.4% of the victims had a medical
forensicmedicalexam within 12 hours of the assault, and 94% had an exam watioufs of
the assault. Thus, in cases in which forensedicalexams were completedimost alloccurred
within the 72 hour time period, the recommended examination wiadcwarding to national
standards during thiéme periodexamined (2008 2010) Nealy half of the kits arrived at the
crime laboratory within 7 days of the examination, and 85% of the kits arrived within 30 days of
the examination. Reporting of the crime laboratory results generally occurred within 120 days of
arrival to the lab (88.6%f all kits), with 35.4% of cases the laboratory results being reported
within 30 days of arrival to the lab.

The relationship between the timing of evidence and the timing of arrest clearly indicates
that most arrests preceded forensic evidence anafysiSgure 52 indicates, 37.4% of arrests
occurred the same day of the incident and 81.3% occurred within 7 days of the assault. In fact,
92.7% of cases had an arrest within 60 days of the incident. Indeed, when the time and dates of

the assault, arrest, abtblogical evidence collection and analysis are examined collectively, the
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results of forensic analyses were available for the vast majority of arrests only after the arrest
took place In only 8 cases did the arrest follow forensic results being reportedite.pdh

additional three cases had arrests only a day or two before the crime laboratory report, and thus it
is reasonable to infer in these cases that results of the forensic analyses were likely known prior
to the arrest, although not quite yet officyaleported. These 11 cases represent 2.1% of the final
sample (N=528) and 8.5% of arrests (n=130). When looking at these 11 cases, we see that most
of the arrests in these cases occurred well after a week of the assault. As noted, 81.3% of arrests
occurredwithin one week, or 7 days, of the assault. In these cases, only 2.0% had laboratory
results available to investigators. In arrests that occurred after 7 days of the assault, 39.1% of the

cases had laboratory results prior to the arrest.

Figure 5.1Per@nt of Cases by Time Periods

Hoursfrom Assault Days from Assault Days from Lab to Days from Exam to
to Exam to Arrest Reportto Police Lab
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Figure 5.2 MedianTimes from Assault to Reporting of Laboratory Results

43 days
1 day Forensic evidence
Suspect findings reported to
Sexual assault arrested police
12 hours 8 days
Forensic Exam Kit arrival at

crime lab

The results of tests for biological evidence cannot possibly influence ahaistecur
beforehandnor is it possible for an arrest magically to cause a finding of biological evidence
that would otherwise not have occurred (in the subsample used in this analysis, all kits had been
tested). Nevertheless, we were still interested in the relationskvedretrrest and laboratory
analyses in these cases, becausdationship between the two variables in this circumstance
must be a result of one or more third variables associated withipesh @nd biological
evidenceUnderstanding variables that might indirectly link biological evidence with arrest is
useful informatiorfor developng a full understanding of the role of biological éence in
sexual assault casd®esultsare presented separately belowdases in wtoh arrest preceded

forensic evidence reporting and those in which forensic evidence reporting preceded arrest

Cases in which Arrest Preceded Forensic Evidence Reporfirige analyses in this
section only included arrest cases if the arrest precededifbestdence reporting, which was

true for the vast majority of cases. These arrest cases were significantly more likely than cases
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without arrest to have biological evidence (93.0% versus 72.4%, respeatf/gly278] =

18.64, p < .001), despite the fdlat it is logically impossible that the biological evidence caused
the arresor vice versaMultivariable analyses were conductedassess the relationship of

victim, case and exam characteristicsl arrestwith biological evidencén these case#gain,

we focused omhefinding of semen because it was the most common type of biological evidence
noted in the forensic analyses, it was more strongly correlated with the DNA profile generation
than other types of biological evidence, and semen may grewidoboration that sexual contact
occurred.The five predictor variables that were significantly related to finding semen (see
above) were included along with the variable indicating arrest being (peelEable 5.21) Even
controlling for thesdive predictorvariablesthere was a moderately significant relationship
between arrest and finding of biological @erice. The odds of finding biological evidence in
cases increased nearly tfad when an arrest was made, though this relationship waguite

statistically significant, with a p value of .07.

Table 5.21Factors Associated with Finding Biological Evidence.

Predictor B SE P OR
Age (years) -.019 .014 .159
Penetration .339 404 401
Exam after 24 hours of assault -.760 .408 .063 .468
External genital swabbing 1.18 522 .024 3.25
Additional genital swabbing .643 342 .060 1.90
Arrest made .620 347 .074 1.86

c2=22.38, df = 6p<.001
-2LL = 213.41, NagelkerkeR= .161
Hosmer and Lemeshoef = 4.56, df = 8p = .804
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Cases in which Forensic Evidence Reporting Preceded Arrastoss the 11 casés
which arrests were made after the crime laboratory report or only a day or twq héfbesl
biological evidence found. [hof these 10 casegbBody swabs were the source of the biological
evidence an@ of these10 cases had specimens that tested positive for semen. Eight cases had a
DNA profile generated. The rate of DNA profile generation in these ¢88d¥%)was
significantly higher than foother arrest§39.3%) and nowarrestg41.6%)(c?[2, 284] = 9.93, p
<.007).When there was a DNA profile, the odds of an arrest following crime laboratory analysis

versus no arrestere 8.14 greater thamthout a DNA profile.

Five of thell cases had a DNA profile that matched the suspect, which was a
significantly higher rat¢55.6%)than in other arrest casg®.6%)and norarresty7.5%)(c? [2,
262] = 21.76, p < .001; in one case the match results were still pendingh there was aNDA
match to the suspect, the odds of an arrest following crime laboratory analgsis no arrest

were 15.5 times greater than withouDA match to the suspect.

In three cases the DNA profile matched another case in CODISiftthese cases
involved grangers and one involveshacquaintance. Again this was a significantly higher rate
(30%)than in other arrest casg) and norarresty3%) (Monte Carlo p=.003When there
was a DNA match to another case in CODIS, the odds of an arrest following crime laboratory
analysisversus no arrestere 14.97 times greater than without a DNA match to another case in
CODIS. To rule out the possibility that lower rates of DMA&re simply a function of crime
laboratory reports not being done in ramest cases, we compared rates on these DNA variables
for arrests following crime laboratory analysis to rates forawasts, but limiting the sample to

cases with a crime labooay report.There were still higher rates for arrests following crime
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laboratory analysis for all three DNA variables, and the differences were statistically significant.

Two of thell cases also haalDNA profile thatmatcheda convicted offender in
CODIS. While this represented a rate higher than in other arrest anrdrrest cases, this
difference was not statistically significant given the small number of cases in the laboratory
analysis after arrest categohyterestingly, evidence of saliva wasdty significantly more
common when arrests took place before crime laboratory analysis (52.8%) than in the 11 cases of

later arrest (27.0%) an non-arrest cases (27.0%)%([2, 280] = 20.16, p < .001).

When examining these 11 cases by viesinspect fationship, it was found that two
cases involved intimate partners, three involved an acquaintance, four involved strangers, and
two had unknown relationships, so these cases did not cluster within any particular type of
victim-suspect relationship. Wheramining the two intimate partner cases more closely, we

found that both of those cases involved victims 15 years of age or younger.

Availability of Biological Evidence by Number of Months between Assault and Arrest

Given the results on timing of laboratory results and arrests, and the frequency of DNA
evidence when laboratory results were available prior to arrest, we exdmithedthe
relationship between timing of arrest and d@lvailability ofbiological evidene and DNA
findings Tabless.22through5.30depict the relationship of biological evideraed DNA
variables with timing of arrest. These figuasayarress in the sample by the time that had
elapsed since the assault, and note for each case whé#rentitypes of biological evidence
wereavailable before the arrest, afterwards or not at all. Tiadbesclearly show that the vast

majority of arrests were made quickly, more than half within one day of the assault. Given that
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themedian time betwaeassault and crime laboratory report to poliqgealedb3 days arrests
that were made quickly overwhelmingly relied on other evidence and were not influenced by
biological evidence. Crime laboratory findings of biological evidence were available prior to

arrest for only 3 out of the 105 arrests made within one month of the assault (2.9%)

In 7 of 10casesn which biological evidence was available before aytést arrest took
place 2 months or more after the assaurd in 5 of these cases, the arteek place more than
five months after the assauecause Figures 5.22 to Figure 5sB@gest high rates of biological
evidence for arrestsore than five months after the assawi constructectrosstabulations
comparing rates of biological evidence for these 5 arrests to the remaining arrests made earlier.
Because of the small number of cases in this group, we used Monte Carlo exact tests rather than
P e a r %tests to test statistical sigrifince. Arrests made 5 months or more after the arrest
were significantly more likelyhan other arreste have CODIS hits to DNA from another case
(p=.026) and to DNA from a convictedfender (p=.04). These arrests also had a higher rate of
DNA matchesa suspectthan other arrestdut the exact test only neared statistical significance

(p=.067).

Case OutcomesUnfounding and Arrest

During the course of an investigatjgrolice officers determine whether a crime
occurred. If offices determine that the reported incident is false or baseless, the case is
officially unfounded. Onlyin cases that are not unfoundethat is, the case is found@dan
an arrest occur. In Massachusetts, a summons may also be sought instead of an arrest. In these
cases, an individual is notified, or summoned, to appear in court. A summons may be sought by a

citizen as well as by law enforcement officials.
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Table5.22

Biological Evidence Available by Number bfonthsbetween Assault and Arrest

(n=118 arrests)

Months Between Assault and Arrest

<1

3

4

5

6

7

8

10

Biological
Evidence
Available
Before
Arrest

3to 17 days

Biological
Evidence
Available
After Arrest

XXX
XXX

XXX
XXX
XXX
XXX
XXX
XXX

21 arrestafterone day

38 arrests made the same da

X X X

No
Biological
Evidence

X
X
XX
XX

Note Eachx represents onarrest
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1096
days

X =>
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Evidence of Bloody Number ofMonths between Assault and Arrest (n=118 arrests)

Months Between Assault and Arrest

<1 1 2 3 4 5 6 7 8 10

Evidence of
Blood
Before
Arrest

XX

XXX

e 8 arrests made the same da
Evidence of| %~ y
Blood x 5 arrests madafterone day
After o
Arrest XXX X

XXX X X

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX
No XX 34 arrests made the same day
Evidence of| %%
Blood XX 16 arrests madafterone day

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX

XX X

XX X

XX X X X X

Note Eachx represents onarrest

1096
days

X=>
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Table5.24

Evidence of Salivdhy Number ofMonths between Assault and Arrest (n=118 arrests)

Months Between Assault and Arrest

<1 1 2 3 4 5 6 7 8 9 10

Evidence of
Saliva
Before
Arrest

i XX
Evu_zlence of XX 20 arrests made the same day
Saliva XX

XX
After XX 13 arrestsafterone day

Arrest XX

No XX 22 arrests made the same day

Evidence of| xxx
Saliva XXX 8 arrestsafterone day

XXX 1096
XXX days

XXX X X \L
XXX X X X X X X X—=>

Note Eachx represents one arrest



Table5.25

Evidenceof SemenrAvailable by Number oMonthsbetween Assault and Arrest

(n=118 arrests)

Months Between Assault and Arrest

<1 1 2 3 4 5 6 7 8 10
Evidence
of Semen 3to 17 dayS
Available
Before X yd
Arrest X X X X
XX
XXX
XXX
XXX
XXX
XXX
XXX
XXX
XXX
XXX
Evidence | X 32 arrests made the same day
of Semen | xxx €
After Arrest | 2% 19 arrestsafterone day
XXX
XXX
XXX
XXX
XXX
XXX
XXX
XXX
XXX X
XXX X X X
XX
XX
XX
XX
XX
No §§<< 10 arrests made the same day
Biological | xx <
Evidence | XX 2 arrestsaafterone day
XX
XX
XX
XX X
XX X X

Note Eachx represents one arrest.

112

1096
days

X —>
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Table5.26

Evidence of Other Biological Materiatsy Number oMonths between Assault and Arrest
(n=115 arrests)

Months Between Assault and Arrest

<1 1 2 3 4 5 6 7 8 9 10

Evidence of
Other Bio L~
Materials /
Before X X X
Arrest

3 days

Evidence of| xx
Other Bio | XX 15 arrests made the same day
Materials XX
After XX 6 arrests madafterone day

Arrest XX

No XX 26 arrests made the same day
Evidence of| XXX

Other Bio | xxx 15 arrests madafterone day
Materials | XXX

XXX
XXX
XXX X
XXX X X X X X

Note Eachx represents one arrest
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DNA Profile Generatetdy Number ofMonths between Assault and Arrest (n2kdrrests)

Months Between Assault and Arrest

<1 1 2 3 4 5 6 7 8 10
DNA 3to 17 days
Profile «
Before X
Arrest X X
XX
XX
XX
XX
XX
XX
XX
DNA XX 20 arrests made the same day
Profile ;; <
After XX 7 arrests madafterone day
Arrest XX
XX
XX
XX
XX
XX
XX
XX
XX X
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
No DNA XX 21 arrests made the same day
. XX
Profile i 14 arrests madafterone day
XX
Generated o
XX
XX
XX
XX
XX
XX
XX
XX
XXX
XXX
XXX
XXX X X X

Note Eachx represents one arrest

1096
days
v

X—>
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DNA Match to Suspedity Number oMonthsbetween Assault and Arrest (r32arrests)

Months Between Assault and Arrest

<1 1 2 3 4 5 6 7 8 10
DNA
Match
Before X 3to 17 days
Arrest X X
X
DNA XX
Match XX 11 arrests made the same day
XX
After XX
Arrest XX 2 arrests madafterone day
XX
XX
XX
X
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
No DNA | xx 28 arrests made the same day
Match XX
§§ 14 arrests madafterone day
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX
XX XX X X

Note Eachx represents one arrest.

1096
days
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CODIS Hit to Another Casky Number ofMonthsbetween Assault and Arrest (r32arrests)

Months Between Assault and Arrest

<1

1 2 3 4 5

6

7

8

10

CODIS Hit
Before
Arrest

17 days

CODIS Hit
After
Arrest

No CODIS
Hit to
Another
Case

XXX
XXX
XXX
XXX
XXX
XXX
XXX

41 arrests made theame day

17 arrests madafterone day

X
X
X

X
X X X

Note Eachx represents one arrest.

1096
days
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CODIS Hit to a Convicted Offendé&ry Number oMonthsbetween Assault and Arrest

(n=102 arrests)

Months Between Assault and Arrest

<1

3

4

5

6

7

8

10

CODIS Hit
Before
Arrest

CODIS Hit
After
Arrest

No CODIS
Hit to
Another
Case

XXX

39 arrests madthe same day

17 arrests madafterone day

X
X
X

X

X
X

Note Eachx represents one arrest.

1096
days

Nard
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Figure 5.3llustratesthe attrition rate of the original 528 cases involving persons 12 years
and older. As shown, 33.1% of the cases reported to the police were unfounded; in other words,
the cases were determined to be false or baseless. Another 7.2% were not locate&hby the
enforcement agencies contacted, often due to missing or invalid report identification numbers
collected at the crime laboratory, lmEcause the case wasver reported to the polity the
victim.®> Thus, only 315 cases (59.7%) of the original 528 cases determined degitimate
crimesaccording to the police investigatpthat is, the case was not unfound@dlthese 315
incidents, 130 cases (24.6% offallndedincidentg resulted in arrest. The percentage increases
slightly when summons are inled; 147 cases (27.8% of funded incidenjsresulted in

arrest or summons.

In Massachusetts, defendants who are arrested are brought before the Distrjct Court
typically the same day of arreand ina largemajority of casessuspects are chargatithis
time. Of the 130 cases involving arrest, 94 (72%) resulted in charges. In 20 cases (15.4% of
arrests), the police department did not indicate whether court charges were obtainedupollow
calls were attempted with agencies that had arrestaootharges documented. Not all
responded to our followp calls, but some that did indicated that they were unable to confirm
that charges were obtained. Discussions with police officials during the fopasalls offered
researchers the opportunity tkabout arrest and charging more generally. Although not

representative of all police agencies, those police officials who did talk with researchers

°> Although we sampled cases reported to police, the documentation that the case was reported to
police was based on victim disclostioethe examining medical providdn some cases victims

may have reported to the medical examiner that he/she intendgabtbthe case to police, but

later did not do so.
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indicated that it was their general impression that charges typically followed arrest. This was
further corfirmed through discussions with prosecutors. Therefore, in the sections that follow we
focus on unfounding and arrest because charging likely followed arrest.

Figure 5.3: Case Attrition Rate

528 Cases with Kit

L 174 cases (33.1%) were
unfounded; 39 cases (7.2%) nc
found or not reported

—

184 cases (34.8%) had no
130 (24.6%) arrest; 214 cases (40.5%) had
- Arrest no arrests listed because the
reports could not be found or

the case was unfounded.

—_—

CharacteristicsAssociated with UnfoundingBivariate analyses were conducted to
examine whether there were statistically signifiasgociation®etween the victim, assault and
injury characteristicen one hana@nd unfounthg on the other handhe relationship between
forensic evidence anghfoundedwas notexamined because in the vast majority of cases the

results of the forensic analysésthey were doneyere reported after the case was unfounded.

Across the variables examined, gender, physical force, penetssiarglactperformed
by the victim, condom uségss of consciousnesand timeliness of thi@rensicmedical

examinationwere significantly associated with unfounding atphe.05 level. As noteth Table
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5.31, more than ong¢hird of cases involving females were unfounded by police officers. No

cases involving male victims wevafounded ¢ [1, 487] = 11.59p < .001).Cases in which

physical force was reported were less likely to be unfouncfed (428] = 6.05p = .014), as

were cases involving penetratiar? (1, 490] = 5.18p = .023). In contrastases in which the

victim completeda sexual act on the suspect or was unsure that such an act occurred were more

likely to beunfounded than cas@sth no sexual adoy the victim on the susped?([2, 421] =

7.44,p = .024). Similarly, if the victim reported the suspect had used a condom or was unsure if

the suspect had, the case was more likely to be unfolo#lf] 485] = 11.83p = .003). Cases

in which the vetim had lost consciousne&s’ [1, 305] = 8.62p = .003) were also more unlikely

to be unfounde@seeTable 532). Cases with genital or negenital injuries did not differ on

unfounding from cases without those injurisegTable 533). Timing of the exam mattered;

cases in which the exam was completed within 24 hours were significantly less likely to be

unfounded ¢?[1, 420] = 4.30p = .038).

Table 531. Comparison of Victim Characteristics by Unfounding Decision

Unfounded Founded

Victim Characteristics f % f %
Age (years) M=27;,SD =12 M=26;SD=11
Gender***

Male 0 0.0% 20 100.0%

Female 174 37.3% 293 62.7%
Race/Ethnicity

White, NonHispanic 128 38.7% 203 61.3%

Black, NonHispanic 15 31.9% 32 68.1%

Hispanic 21 26.3% 59 73.8%

Othef 8 34.8% 15 65.2%

a. Includes Asian/Pacific Islander, Native American Indian, Cape Verdean;rskilil, Middle Eastern

*p <.05; *p<.01; **p <.001.
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Multivariablelogistic regression models were conducted to identify which factors
predicted whether cases were unfounded. Prior to finalizing the regression models stgweral
were taken to protect against multicollinearity and small counts of cases in certagrieateg
Although gender was significantly related at the bivariate level to unfounding, with ntre of
20 cases involving males being unfounded, gender could not be includledtivariablemodels
because a zero cell count leads to matrix singularitglereng accurate statistical estimation
impossible. Additionally, several of the independent variables were highly correlated.
Specifically, penetration was significantly and moderately to strongly correlated with condom
use €2[2, 477] = 143.41p <.001;V = .548), loss of consciousness [1, 467] = 120.72p <
.001; 7 = .548), and sexual acts performed by the victif{Z, 417] = 168.23p < .001;V =

.635). Thus only penetration among these variables was included in the final model.
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Table5.322 Comparison of Case Characteristics by Unfounding Decision

Unfounded Founded
Case Characteristics f % f %

Victim - Suspect Relationship

Stranger 48 34.5% 91 65.5%

Acquaintance/date/relative 68 31.3% 149 68.7%

Intimatepartner/exintimate partner 19 31.7% 41 68.3%
Number of Suspects

One 119 31.8% 255 68.2%

Two or more 26 41.9% 36 58.1%
Location

Inside 133 35.2% 245 64.8%

Outside 24 33.8% 47 66.2%

Other 11 45.8% 13 54.2%
Verbal Threats

No 118 37.5% 197 62.5%

Yes 37 32.7% 76 67.3%
Physical Force*

No 112 40.4% 165 59.6%

Yes 43 28.5% 108 71.5%
Restraints/Held Down

No 128 36.3% 225 63.7%

Yes 27 36.0% 48 64.0%
Chemical Used to Incapacitate

No 140 35.6% 253 64.4%

Yes 15 42.9% 20 57.1%
Weapon Used

No 140 36.7% 241 63.3%

Yes 15 31.9% 32 68.1%
Penetration*

No 59 43.7% 76 56.3%

Yes 116 32.7% 239 67.3%
Act by Victim on Suspect*

No 72 30.9% 161 69.1%

Yes 40 42.1% 55 57.9%

Unsure 42 45.2% 51 54.8%
Condom Used**

No 72 28.7% 179 71.3%

Yes 21 38.2% 34 61.8%

Unsure 80 44.7% 99 55.3%
Loss of Conscioushess**

No 120 32.2% 253 67.8%

Yes 48 48.0% 52 52.0%

*p <.05; * p<.01; **p <.001.
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Table 533: Comparison of Injury Characteristics by Unfounding Decision

Unfounded Founded
Injury Characteristics f % f %

Non-genital Injuries

No 79 35.0% 147 65.0%

Yes 89 35.7% 160 64.3%
Genital injuries

No 110 35.7% 198 64.3%

Yes 59 35.1% 109 64.9%
Serious genital injury

No 155 36.0% 275 64.0%

Yes 14 30.4% 32 69.6%
Time between assault and exam*

Within 24 hours 111 34.0% 215 66.0%

Beyond 24 hours 43 45.7% 51 54.3%

*p <.05; ** p<.01; ** p < .001.

Threevariables therefore remained in the final logistic regression model: time between
assault and examination, penetration and physical force. The final model was sigrafi§ant (
370] = 16.45p =.001), and the Hosmer and Lemeshow goodness of fit test indicates the model
was a good fit¢? [4, 370] = .7.35, p = .119). The odds of a case being unfoutetdased by
37.4% if physical force had been documented during the forensic medical examindtile
penetration was associated with a significant 47.3% decrease in unfounding. Although now only
a statistical trend (p = .060), delay in reporting (i.e., examination more than 24 hours after the

assault) was associated with increased odds of udiiogiseeTable 534).



Table5.34: Predictors of Unfounidg (n=370).
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Predictor B SE p OR
Penetration -.64 .25 .011 527
Physical force used =47 24 .046 .626
Exam after 24 hours of assault .48 .26 .060 1.62

c2=16.45, df = 3p=.001
-2LL = 473.36, Nagelkerke R= .059

Hosmer and Lemeshoef = 7.35, df = 4p=.119

CharacteristicsAssociated wittArrest Bivariate analyses were conducted to

examinewhich victim andassaultharacteristicsvere significantly associated with arrest.

Across the variables examined, gender, vietispect relationship, number of suspects, verbal

threats, penetration,
.05(see Table 35andTable 5.36. Statistical trendsverefoundfor loss of consciousness and

genital injuries. As noted ifiable 535, male victims were significantly less likely to have their

cases result in arrest¥([1, 348] = 3.10p = .079).

acts

by

Table5.35: Comparison of Victim Characteristics by Arrest Demis

victi

m

on

No Arrest Arrest

Victim Characteristics f % f %
Age (years) M=27;SD 11 M=25;SD=11
Gender*

Male 16 80.0% 4 20.0%

Female 166 56.8% 126 43.2%
Race/Ethnicity

White, NonHispanic 120 59.1% 83 40.9%

Black, Nan-Hispanic 19 59.4% 13 40.6%

Hispanic 30 51.7% 28 48.3%

Othef 11 73.3% 4 26.7%

a. Includes Asian/Pacific Islander, Native American Indian, Cape Verdean;rskilil, Middle Eastern

*p <.05; *p<.01; ***p <.001.

suspe
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Table5.36: Comparisorof Case Characteristics by Arrest Decision

No Arrest Arrest
Case Characteristics f % f %

Victim - Suspect Relationship***

Stranger 65 71.4% 26 28.6%

Acquaintance/date/relative 80 53.7% 69 46.3%

Intimatepartner/exintimate partner 13 32.5% 27 67.5%
Number of Suspects*

One 135 53.1% 119 46.9%

Two or more 27 75.0% 9 25.0%
Locatiort

Inside 136 55.7% 108 44.3%

Outside 34 72.3% 13 27.7%

Other 8 61.5% 5 38.5%
Verbal Threats*

No 120 61.2% 76 38.8%

Yes 36 47.4% 40 52.6%
Physical Force

No 100 61.0% 64 39.0%

Yes 56 51.9% 52 48.1%
Restraints/Held Down

No 127 56.7% 97 43.3%

Yes 29 60.4% 19 39.6%
Chemical Used to Incapacitate

No 138 57.5% 102 42.5%

Yes 18 56.3% 14 43.8%
Weapon Used

No 138 57.5% 102 42.5%

Yes 18 56.3% 14 43.8%
Penetratiofr *

No 58 773% 17 22. ™0

Yes 126 52.7% 113 47.3%
Act by Victim on Suspect*

No 87 54.0% 74 46.0%

Yes 29 52.7% 26 47.3%

Unsure 37 74.0% 13 26.0%
Condom Used***

No 87 48.6% 92 51.4%

Yes 21 61.8% 13 38.2%

Unsure 73 74.5% 25 25.5%

Loss of Consciousne'ss
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No 145 57.3% 108 42.7%
Yes 36 70.6% 15 29.4%

*p <.05; * p<.01; * p < .001.

Arrests were morbkely to occur when the cases involved someone known to the victim
(c?[2, 280] = 18.10p < .001), only one suspeatq[1, 290] = 6.11p = .013), verbal threats to
the victim €2 [1, 272] = 4.23p = .038), and penetratioe{[1, 314] = 14.26p < .001). Arrests
were less likely to occur if the victim was unsure if he/she completed sexuahabis suspect
(c?[2, 266] = 6.87p = .032) or if a condom was usexf (2, 311] = 17.64p < .001) (Table

5.36).

Bivariate analysealsoexamin& whichinjury findings were significantly associated with
arrest.Genital injury was associatedth arrest at a statistical trd level, whiletiming of the
assault to examination was significantly associated with asestéble 537). Cases in which
the vicim submitted to a forensimedicalexamination within 24 hours of the assawdre more
likely to result in arrest than cases in which the exam took place after 24 hours hadgrddsed (

266] = 6.12p = .013).

Table 537: Comparison of InjuryfCharacteristics by Arrest Decision

No Arrest Arrest
Injury Characteristics f % f %

Non-genital Injuries

No 88 60.3% 58 39.7%

Yes 94 58.8% 66 41.3%
Genital injuries

No 125 63.1% 73 36.9%

Yes 57 52.8% 51 47.2%

Serious genital injury
No 160 58.4% 114 41.6%



128

Yes 22 68.8% 10 31.3%
Time between assault and exar

Within 24 hours 115 53.5% 100 46.5%

Beyond 24 hours 37 72.5% 14 27.5%

"p<.10f p <.05; * p <.01; ** p <.00]

Multivariablelogistic regression models were calculated to identify which factors
predicted arrest. Prior to finalizing the regression models, several analyses were undertaken to
assessnulticollinearity. Again, penetration was significantly and moderately associated with acts
by the victim on the assailard?([2, 453] = 131.49p < .001;V = .539), condom use&{ [2, 522]
=125.53p <.001;V = .490), loss of consciousness=(-43). Penetration was also significantly,
albeit weakly, associated with verbal threats (27). Several additional analyses were
completed to examine the impact of retaining both penetration and verbal threats in the final
model.These analysesuggested thaterbal threatshouldbe retained in the final model but not
penetration because of its correlation to verbal threats and marginally significant relationship

with other variables in the model.

In addition to concerns associated with multicollineastyme researchers have argued
for the need to account for sampling bias associated with multistage analyses. Specifically, some
researchers have argued that the Heckmands #dh
models to account for biases that megult from the elimination of cases as prior stages in case
processing (for example see Johnson et al., 2012). Others, however, have argued that the hazard
rate as first developed by Heckman may not necessarily be appropriate for models of multistage
analyses generally and binary dependent variables specifically (Bushway et al., 2007). In this

study, some degree of sampling bias could result from cases being excluded due to unfounding
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which could affecbur ability to correctly model predictors of arrestianake inferences about

the original population being studied (i.e., cases with forensiicalexaminations reported to
police). To address this issue, we examined two models. The first model excluded unfounded
cases. The second model included alesasgardless of whether the case was unfounded.
Comparisons of these models revealed negligible differences, and because of this Model 1 is

presented belowsootnotesare provided tadentify discrepancies between the models.

Table5.38 providesthe multivariablelogistic regression results for Model 1, predictors
of arrest excluding unfounded casébse model was significant and the Hosmer and Lemeshow
goodnes=f-fit test indicates the data are a good fit. Across the variables included in tbé mod
three variablesveresignificant atU =05: victim-suspect relationship; timing of therensic
medical examination, and genital ijuTheodds of arrest of when the suspect was an intimate
partner weraearly four times the odds when suspects were strangers, and double when the
suspect was an acquaintance. The odds of arrest also doubled when the victim had genital
injuries documented during tierensicmedical examination. The odds of arrest decrebged

62.2% if the examination occurreabre thar24 hoursafterthe incidenf

Table 538: Predictors of Arrest, Excluding Unfounded Cases (n=202).

Predictor B SE p OR
Acquaintance (Stranger) 762 .37 .016 2.14
Intimate partner (Stranger) 1.43 .51 041 4.18
Two or more assailants -.825 .54 124
Verbal threats 409 .34 232

6 Similar to Model 1, timing of the medical examination matteredid the victim suspect
relationship The relationship betsen genital injuries and arrest, howewesisno longer
significant in this nedelwhile the number o&ssailants was significant.
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Assault occurred indoors .581 40 146
Exam after 24 hours of assault -974 42 .020 .38
Genital injury 770 .33 .018 2.16

c2=31.95, df = 7p<.001
-2LL = 248.89, NagelkerkeR= .194
Hosmer and Lemeshoef = 5.46, df = 8p = .708

Characteristics Associated with Unfounding and Arrest by VictBaspect
Relationship. As noted, one goal of the study was to examine whether the factors explaining
unfoundng and arrest differed in stranger and known assailant cases. We hypothesized that the
explanatory factors would differ. For instance, police may feel that corroborative evidence, such
as presence of injuries and reports of physical force, is more impont@ases in which the
suspect and victim know each other or have a current or previous sexual relationship. Separate
multivariablelogistic regression models were construdtgdstranger and known assailant cases.
Theresults from these partial modelere then compared using the test of equality of
coefficientsto identify significant differences in the coefficients across the motlbks analyses
revealed no significant differenceggultsnot shown). Thus it is reasonable to conclude that

predictorsof arrest found above apply about equally in stranger and known assailant cases

Analysis of Pediatric Cases

In Massachusetts, a separate foreasidencekit is used for cases involving pediatric
caseg{MeunierSham, Cross, & Zuniga, 2013)ypically this includes cases involving victims
under the age of 12, although in some instances ped@ieiesicmedical examination kits may
be used with oldeyouth As indicated previously, we were interested in examining whether

forensic evidence as impactful in child cases. Investigations involving child victims are more
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complicated, particularly when the victimbs
occurred. Injury and biological evidence collected durifigransicmedical eamination may
further bolster or corroborate other evidence documented during the investagatioay

increase the chances of arrest and successful prosecution.

In total, our sample produced 36 cases involving children 12 years and younger who had
a pediatric forensic medical examination completed. A little over half of these cases (55.6%)
involved children 5 years of age or younger. Male children accounted for 306%pediatric
sample Thirty-six percent of the sample was identified as wi-Hispanic; 13.9% was
identified as black, nehlispanic; 30.6% was identified as Hispanic; and 11.1% was categorized

as some othenace Table 5.3).

Table 5.3: Characteristics of Cas@sth a Pediatric Forensic Medical Examination (n=36)

Percent of Total

Victim Characteristics Frequency Valid Percent Sample
Age
0 to 5 years 20 55.6% 55.6%
6 to 12 years 16 44.4% 44.4%
Gender
Male 11 30.6% 30.6%
Female 25 69.4% 69.4%
Race/Ethnicity
White, NonHispanic 13 39.4% 36.1%
Black, NonHispanic 5 15.2% 13.9%
Hispanic 11 33.3% 30.6%
Othef 4 12.1% 11.1%

a. Includes Asian/Pacific Islander, Native American Indian, Cape Verdean;righi#l, Middle Eastern

Table 540 providesdata on injuries documented, forensic evidence found, and arrest rate

for child cases. Twentgight percent of the victims had at least one-genital injury
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documented during tHerensicmedical examination. Nineteen percent had at least one genital
injury documented. Forensic analysis of the evidence collected during the foneasoal

examination kit revealed biological evidencaifittle over halfof the sample. The most

common biological evidence found was other biological materials (30.6%)wéal by saliva

(22.2%), blood (16.7%), and semen (13.9@ther types of biological materials include

substances other than blood, saliva, and semen, most often hairs aitiskiostcommon

type of other biological evidene®ted was human hairs, foloe d b yl ifikse&k i@g br i s. 0
cases had a DNA profile generated. These six cases represented 30¢edidtrecases in

which biological evidence was found, but only 16.7% of all cases. Half of those cases in which a
DNA profile was generateldad a DNAmatch to the suspect. There were no matches of a DNA
profile to another case or convicted offender in CODIS.

Table 540: Frequency of NoiGenital and Genital Injury, Biological Evidence and Case
Outcome in Pediatric Cases (n=36)

Valid Percent of
Characteristics Frequency Percent Total Sample

Non-genital injuries

No 23 69.7% 63.9%

Yes 10 30.3% 27.8%
Genital injuries

No 26 78.8% 72.2%

Yes 7 21.2% 19.4%
Biological evidence fourid 20 57.1% 55.6%

Blood 6 17.1% 16.7%

Saliva 8 22.9% 22.2%

Semen 5 14.3% 13.9%

Other biological materials 11 31.4% 30.6%
DNA profile generated 6 30.0% 16.7%
DNA match to suspect 3 15.0% 8.3%
DNA match in CODIS another case 0 0.0% 0.0%
DNA match in CODIS convicted offender 0 0.0% 0.0%
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Lab reported result® police or prosecutor 34 97.1% 94.4%
Case outcome
No arrest 13 40.6% 36.1%
Arrest 16 50.0% 44.4%

In terms of case outcomes, police agencies reported arrests in 44.4% of the 36 cases in
our final sampléTable 540). In four cases the statissunknown because the police agency
handling the case did not respond to our solicitation for case information. In another three cases
there was no police investigation because the police agency reported that there was no indication

of a police report®ing made. No cases were listed as being unfounded.

We also examined timing of evidence in relation to police arrest decisions to determine
whether the crime laboratory reported the forensic analysis results prior to police decisions to
arrest. Similar tahe adult casesve found relatively quick turnarounds in terms of when the
forensicmedicalexamination occurred, when the kits got to the lab, and when the laboratories
were reporting the results back to policeestigatorsigure 5.4. Also similar toadult cases we
found thatn nearly all of the cases the arrests preceded forensic findings, indicating that forensic

evidence findings could not have impacted decisiorsrest Figure 5.5.

Figure 5.4 Percentage of Cases by Time Period$’fxtiatric Cases
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Unlike adult cases, however, there was no relationship between the finding of biological
evidence and arrest. In adult cases, although the relationship between biological evidence and
arrest could not be causal because evidence was typically only avaftabline arrest, arrests
were correlated with the finding of biological evidence (albeit the relationship was only
moderately significant). This was not true in cases involving pediatric fonereslcal
examinations. Biological evidence was found ind4% of cases that did not result in arrest and

52.6% of cases with arrest’(1, 32] = .130, p = .719).

Figure 5.5 Median Timefrom Assault to Reporting of Laboratory Results for Pediatric Cases

2 days 53 days
Suspect Forensic evidence
Sexual assault Arrested reported to police
24 hours 9 days
Forensic Exam Kit arrival at
crime lab

Additional mmparisons were made to identify instances in which differences existed
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between the child and adult cases in terms of injury identification, biological evidence and DNA
profile generation, andrrest (Table 3.1). Child cases were significantly less likehan cases
involving older victims to have negenital injuries noted during tlexamination ¢ [1, 545] =

6.36 p =.012). Similar findings were noted for genital injuries, although the relationship
between type of victim and genital injury was oalgatistical treng 35.6% of adult cases had
genital injures noted compared to only 21.7% of child casdd (547]= 2.83,p = .092).

Table 541. Injury, Biological Evidence, and Case Outcomes for Pediatric Cases versus Adult
Cases

Child Cases Adult Cases
Characteristics f % f %
Non-genital njuries* 10 30.3% 271 52.9%
Genital injuries 7 21.2% 183 35.6%
Biological evidence found*** 20 57.1% 345  84.6%
Blood 6 17.1% 110 27.0%
Saliva 8 22.9% 139  34.1%
Semen*** 5 14.3% 242  59.3%
DNA profile generated 6 16.7% 142 28.0%
Arrest (unfounding excluded) 16 55.2% 130 41.1%
Arrest (unfounding included)*** 16 55.2% 130 26.6%

*p < .05; ** p< 01; ** p < .001.

Biological evidence was also more likely in adhkn childcaseswith 84.6% of adult
cases having biological evidence found, compared to only 57.1% of child caEs4¢3]=
16.70,p < .001). No differences were noted in whether bl@wylase or other biological
evidence was found. Differences, however, were niotéefms of the finding of semen. A
significantly higher percentage of adult cases had semen identified during laboratory analyses as
compared to child s@s ¢2[1, 443]= 26.50,p < .001). Despite differences in finding of semen,

no significant differenes were noted in terms of DNA profile generation between child and adult
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cases.

There were no cases involving children in which the police department reported
unfounding the case. In contrast, 33.1% of adult cases in our total adult sample were later
unfounded by police. There wene differences in likelihood of arrest when unfounded cases are
excluded from the analysis; adult cases were just as likely to result in arrest as were child cases.
When unfounding is not excluddihwever the arrest rate faxdult decreases to 26.6% of the

sample, significantly lower than 55.2% arrest rate for child ca$4$,(518]= 11.053p = .001).
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Chapter 6

Discussion

Considerable knowledge and sophisticated technology have been developed about how to
collect and anlgize physical and forensic evidence in sexual assault cases, but surprisingly little
is known about how this evidence is used and how it relates to criminal justice outcomes. This
study aims to help fill this gapy examiningdata fromforensicmedicalexaminations, crime
laboratory analysis, and police activity in a statewide sample of sexual assault cases in
Massachusett.ike past studies our study too was based on retrospective case record reviews,
and therefore is subject to the limitations of tim@thodology. Howeverhe current study
contributes to the research literature in several wagkke most studiest thoroughly measures
timing of assault, examination, and forensic findings lawith whether cases were unfounded
and arrest were maddt adds to the knowledge on frequency of injury and biological evidence,
including DNA. Along with testing factors overall that predict which cases were unfounded and
which resulted in arrest, it examines how both injury and biological evidence are teldtede
criminal justice actions as well as whether SANE examiner involveimeelated Our study
also analyses the relationship separately for cases in which crime laboratory analysis follows
arrest and cases in which crime laboratory anafysiseds arrestsomething not previously

done in prior research.

Injury Documentation and the Biological Evidence

Forensicmedicalexaminations present the opportunity to gather two important pieces of
evidence: documentation of genital and tg@mital injuries and biological specimens.

Documentatiorof victim injurie® genital and nomgenitab through photographs or written
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documentabn can help police and prosecutors corroborate victim allegations and can be used to
prove aggravating circumstances, a legal designation for cases involving serious victim injury.
Serious victim injury may also indicate to police officers and prosecilterseriousness of the
case, which may prompt greater desire on the part of these practitioners to hold the suspect
accountable. Swabbing of the external body and genital areas and mouth, hair combings, and
fingernail scrapings are collected for the pwgmof analyzing these samples to document sexual
contact and to potentially identify any biological evidence left by assailantsashldod, hairs,
semen, or salivéAn analysis that reveals the presence of blood of the victim may also be useful
in building a caseBiological evidence from fingernail scrapings, other blood evidence left by
the perpetratgiand genital swabs containing sperm or sperm fluids can be used to develop a
DNA profile of the suspectwvhich now can be obtained from even small ants of biological

evidence (Burg et al., 2011).

Our study found a negenital injury rate and genital injury rate consistent with prior
research. About 51% of victims in our sample had documentedeatal injuries and 34.5%
had documented genital imjgs. The averagaeported in prior resear@re58% and 39%,
respectively. Caution should be taken, however, when drawing conclusions about whether the
injury rates for our sample are reflective of those documented in the larger literature. As noted in
the literature review, studies have varied greatly in thegamital and genital injury rates
reported, making it difficult to ascertain a true injury rate in sexual assault cases. Our own
sampling methodology likely affected the rates reported here. @énheith cases with forensic
medicalexaminations and further refined our sample to those reported to police. This likely

produced an elevated injury rate because one of the main purposes of the examinations is to
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document injuries, one of the reasonsimstmay present to hospitals is for injury treatment,

and victims who choose to report their assaults to police may do so because they sustained
injury, something noted in the literatufRgnnison, 2002 While some previous research has
found thatexaminers have been less likely to identify genital injuries among survivors of color
(Sommers, 2007), our study found that this was true forgamital injuries. This is concerning,
because we can think of no reason why survivors of color would beklelysdctually to have
non-genital injuries. Further research is needed to study the process of injury identification
among those with darker skins, and more widespread implementation of enhanced training on

examining survivors of color may be needed al. we

Our study tended to have higher rates of biological evidence than other studies, although
again the substantial variation across studies means that there is no typical number. Higher rates
in ourstudymayagainbe a function of our sampling methaldgy, since our sample only
includes cases reported to police that had a foremsicalexamination Forensicmedical
examinations increase the chances of findiegpen and othdriological evidence, which can be
used to generate DNA profiles. Fogix percent of cases in our sample had semen identified,
which is higher than the average rate of 30% in other studies, but the rate found here is well
within the range in previous studies. Saliva, blood and other biological materials (primarily hair)
were eah found in more than 20% of the sample. We have no basis for comparison for them,
however, because, to the best of our knowledge, these forms of evidence Hzeenrepiorted
in previous studies of sexual assault. Altogether, biological evidence wabifo65.3% of
cases included in our final sample; this is substantially highelinhbma s c a et sw@dy, 6 s ( 2 (

but only31%of cases in that study had been reported to paicé cases in that stutipd not
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necessarily had farensicmedical examin@on.

Although 26.9% of our sample had DNA profiles generated, DNA matching to
suspects, other cases, or convicted offenders was infrequently noted in the laboratory files. The
DNA match rate was much lower than that reported in two studies examiniAgelatlence
(e.g., Gingras et al., 2009; Ingemaransen et al., 2008), but here again differences in sampling
may explain this discrepand@®ne question that we cannot answer is the extent to which

comparison samples for matching were available in ouystodin previous studies.

Our findings and discussions with practitioners indicate that laboratory findings may be
influenced by other decisions made by law enforcement persdfhether DNA is linked to
identified suspects in the case or to a profil€ODISmaybe a byproduct of police investigator
or prosecutor decisions to seek DNA testing of rape kit or the suspectrime laboratory may
inventory the rape kit, buhaynot conduct forensic analyses if police officials unfound the case
or decide not to move forward with arrest and chargingome cases, such as when suspects
confess, DNA testing may no longer be considertkssary, and time and money is saved by
notdoing it Unfortunately, our datare limited orwhen or why police and prosecutors declined
DNA testing of the rape kitAnecdotal evidence obtained through discussions with crime
laboratory personnel and text documentation as to why some cases haddessd evidence
than others (as noted by the data extractors) supports the conclusion that DNA testing is another

part of the investigatory process influenced by police and prosecutor decisions.

Our findings on predictors of negenital and genital injigs were generally consistent

with prior research. Not surprisingly, being assaulted by more than one assailant and reported
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physical force were associated with more-gemital injuries; this is consistent with Sugar, Fine
and Eckert (2004) and Cra(2006). Speculum use and having a SANE trained medical provider
conduct the forensimedicalexamination were associated with higher rates of genital injury
documentation with female victimBhysical force was also moderately associated with genital
injuries Although, we did not findanyresultsreported in previous studiésr physical forceper

se theresultfor physical forcas not unlikeprevious researcliindings that genital injury is
relatedto physical resistance (SachsGhu, 2002) and injuries overall are related to assailant

weapon use (Crane, 2006).

Together, our findings indicate that characteristicthe forensianedicalexaminatioras
well as the nature of the assaaé importantor explaining whether injurieare documented by
the medical examineMedical examinersnay have been more likety find injurieswhen
speculums were used because of the tendency thersein cases in which therepsnetration
and complaints of discomfort, and therefptausiblya greater likelihood of injuryin addition,
the speculum allows fomprovedvisualization of genital structures and may thereby increase
the likelihood of finding any injuries that have occurrddving a SANE trained medical
provider complete the exam was the strongest predictor of genital bgury reportedThe
relationship between examination characteristics and finding of genital injuries highlights the
importance of proper training and exiiee in detecting genital injuries, particularly since prior
research and our own findings (see below) indicate that documentation of genital injuries is
associated with arrest decisions. A significant part of SANE training involves learning about
genitalinjuries associated with sexual assaults, how to use victim assault descriptions to guide

examination for genital injuries, and how to use equipment and positioning to aid examination.
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SANEs 6 exper i eanunatiors also dikelgimpactsgheioficiency at injury
identification; the lack of training and experience of 48ANE trained medical providers may

simply result in their overlooking genital injuries.

Few assault characteristics were associated with the finding of semen at the bivariate
level, and those characteristics that were associated with laboratory finding of semen were no
longer significant predictors once response faétansiing of examination, characteristics of the
examination, and arréstwere included in thetatisticalmodel.Consistent with prior findings,
delays in examinations resulted in decreased odds of finding semen during laboratory analysis
(Gingras et al., 2009YVe also found that external genital swabbing and additional genital

swabbing were associated with thedfimg of semen.

These findingggainpoint to the importance of how the forensiedicalexamination is
conducted. SANE trained medical providers were significantly more likely tha®AbE
trained providers to complete additional genital swabbing. Ceatiens with SANE trained
medical providers indicated that they conduct additional swabbing based on information they
gathered from victim during the course of the forensatlicalexamination. The SANE program
in Massachusetts stresses the importanastehing to victim accounts of the assault to guide
evidence collection. Even though additional swabbing was associated with a greater likelihood of
finding semen and SANEs were more likely to use additional swabs, SANE providers did not
find biological evdence in a significantly higher proportion of cases. However, any SANE
versus nNofSANE comparison in Massachusetts is limited by the fact that SANE ar8ANE
examines work in entirely different hospitaland therefore type of provider is confoundethwi

geographic location and consequent differences in patient population.



143

Predictors of Case Unfounding

The unfounding decision includes two distinct considerations. In the first consideration,
police officials must determine whether the
of a sexual crimeAs noted elsewhere, according to Uniform CriReports (UCR) guidelines
set forth by the Federal Bureau of Investigations, police agencies may unfound cases if the
evidence indicates that the report is baseless or false. A baseless report is one in which there is
not enough evidence to support the dosion that the incident meets the legal definition of a
crime. A false report is one in which police officers do not find enough evidence to support the

conclusion that a crime occurred (NSVRC, 2012).

High unfounding rates of sexual assault cases hese & particular concern for victims,
victim advocates and law enforcement officials alike. In a document published by the Police
ExecutiveResearch Forum in 2012 titldehproving the Police Response to Sexual Asstndt
authors note that there has b&edespread concern over the high rates at which sexual assaults
have been unfounded by police agencies. In 2010, for instance, Baltimore made national news
when theBaltimore Surrevealed that the unfounding rate for rape in the city was five times
higherthan the national unfounding rate for that offense type (PERF, 2012). Similarly high rates
have also been documented for other jurisdictions. Specific concern exists around the high rate
of unfounding for false reporting. Researchers have noted a pretiooupth false reporting in
sexual assault cases by law enforcement pers@nseak, Gardinier, Nicksa and Cote, 2010
Yet rigorous studies have coded reports from case files by examining the range of evidence in
thoroughly investigated cases, and hiowenda false reporting prevalence of between 2 to 10

percent (Lisaket al.2010.
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According to the FBI&6s Uniform Cri me Repor
simply reflect police officerso6 bedtheef t hat a
baselessr false). Researchers, however, have noted that these decisions may be influenced by
officer perception of victim motivatiorss well as their perception of likely decisions at later
processing decision poitBERF, 2012) For instance, officers may unfound case becthese
believe prosecutorial charging is unlikely (PERF, 2012) despite the fact that unfounding in such

cases would not conform toGR guidelines.

Our data revealed a 33.1% unfounding rate for our sampéeiniportant to note that the
sample is not representative of all sexual assault cases reported to police in the Commonwealth
of Massachusetts,andh er ef or e, o0 ur rae smaypJvereraisderestnfate then d e d
actual statewide unfouedrate for €xual assault. Our study began with cases in which a
medical forensienedicale x ami nati on kit was documented in t
sample excludes cases in which medical treatment and examinations were not completed and
may include a higher nuper of events that, upon police investigation, are considered baseless.
There may be cases, for example, in which individuals are uncertain whether they were assaulted
during a drug or alcohdltered state, and they seefoeensicmedical examination tassess the
possibility of sexual assault. Note atbat any comparison of unfoundestes across
communities would need to take into account differences in the characteristics of cases reported
between communitie¥/ictims in one geographic area may berenwilling to report sexual
assaults that do not match the stereotype of
increasing the unfourdirate.It is importanto notethatthe decision to unfound does not mean

that a crime did nadictuallyoccur; there may be instances, for example, in which a crime did
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occur, but no evidence existdeurther research is needed on unfounding and how it relates to

the characteristics of reported cases in different communities.

Examining the factors associated witHaunding in our samplsuggest some patterns
in decisioamaking. In our sample, unfounding was more likely in cases in which no penetration
and no physical force was reported, whiglsonsistent with results from prior surveys of law
enforcemenpersonnel (Spohn and Tellis, 2012he unfounding ratenay be influenced by
factors associated with the legal critesfarape and sexual assault in Massachugadisicularly
the | egal definition of rape. UpedetrationMfeasys ac hus
bodily orifice by any part of the body, or by
without consent, and withthetr eat of or actual use of force (
battery is definedtaouiiwhdr tvhetomMendemsewt ,
contact of a sexual nature with the victim (p
includes the Aintentional, indecent touching
asthdbut t ocks, genitals, or (in perkoll case of a f e
communicationD. Deakin January 31, 2014Dur finding that cases were more likely to be
unfounded when the victim did not report penetration or physical force appeargt¢bteeome

extent the legal requirements of the crimeagfeunder Massachusetts law.

We also found that cases were more likely to be unfounded when victims delayed
forensicmedical examination§.e., examinations occurred 24 hours after the incidecdirred).
There is no legal standard requiring that victims report within 24 hours of the assault. Delays,
however, may be perceived by law enforcement officers as reducing the likeliholoigiohg

evidence to corroborate and support victim claimsciiifficers may believe is needed to
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substantiate victim statements and secure criminal charges (PERF, 2012). Delays in reporting
may also be viewed by police investigators as indicative of victims who may have ulterior
motives for filing police reports @ddan, 2004), such as covering for illicit sexual affairs, regret,

or revenge.

We also found that unfounding was more likely when victims reported losing
consciousness at some point during the incident. Our data do not speak to exactly why victims
lost cansciousness, but alcohol or drug intoxicat®hikely. Medical personnel completing the
PSCR form will document on the examination forms that the victim lost consciousness if the
victim reports losing consciousness because of intoxicgbens@gnalcommunication CRe,

January 30, 2014). There are two plausible reasons for the unfounding of these cases.
Informationmay begained during the investigation that indicates a sexual assault did not occur.
For instance, victims who lose consciousness aattliey may have been sexually assaulted

may seek medical attention and report the events to pbbcensicmedicalexaminations may

in turn reveal no evidence of assault (Kelly, 2010). In such cases, the report may be classified as
baseless if investigars find no additional evidence indicating an assault occurred. Police may
also associatvictim intoxication and drug useith false reports. Jordan (2004) found that 72%

of cases involving victims who were drunk at the time of offense were regardadeasif

possibly false by police. Although drug and alcohol use alone may have not been the only factor
that | ed officers to question the validity of
police officials in cases involving victim intoxicati@entered on victim credibility and whether
victims had ulterior motives for filing police reporténfortunately, the data collected for this

project cannospeak specifically to why the relationship between loss of consciousness and
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unfounding exists.

Our data suggest that unfounding decisions may be influenced by factors that reflect
police officersd6 assessment of whethwud t he <ca
be consistent with the UCR guidelind@$ie datahowevercannotspeak to whther cases could
have been classified as indecent assault and battery, which does not require penetration or
physical force according to Massachusetts lavessence, we cannot be sure if the agencies
sampled were following UCR guidelindBecausenalysis of typical case data cannot discern
the decisiommaking process underlying unfoundingg wstrongly recommend a more detailed
study of unfounding decisionssing content analysis and qualitative methiodsxplore what is
happening in these casa#w to determine whether agencies are unfounding cases consistent with
UCR standardsAlthough we relied on the UCR definition of unfounded when collecting data
from the police agencies surveyed, we did not explicitly ask agencies to provide a desdription o
the guidelines agencies require investigators to use when making unfounding decisions. Some
agencies provided brief text justifications for the outcome of the case. These text justifications,
however, were too brief and inconsistent to draw any cleadlusions about how the agencies

determined that a case was unfounded.

Predictors of Arrest

Cases that are determined to be neither baseless nor false are investigated further and,
when probable cause exists, may result in affgsbable causequires that police investigators
collect evidence sufficient fa reasonable person to conclude that a crime occurred and the

accused committed the offense. Evidence alone, howeeagmot bethe only factor influencing
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police decisions. Police invegétors may have enough evidence to support probable cause, but
may choose not to make an arrest despite being able to identify and locate the suspect (Spohn &
Tellis, 2012. Extralegal factors, such as how soon after the assault the victim reported the
incident, victim credibility, and victim and suspect characteristiesy also factor into police
arrest decisionfAlderden & Ullman, 2012; Bouffard, 2000; DuMont and Myhr, 2000; Horney
and Spohn, 1996; LaFree, 1981)

In amultivariable logistic regression analysis of founded cases with women victims, we
identifiedfour significant predictors of arrest: victisuspect relationshipenetrationreporting
within 24 hours, and genital injuryhe variablesexualacts by vidim, condom useverbal
threatsand loss of consciousness walgoassociated with arrests in bivariate analybes
were not included in the logistic regression because of their correlation with penefatsis
were also significantly more likelyitih male victims, but the number of male victims was too
small to allow us to include this variable in the logistic regression analysis or to explore it
further.

The finding that police were more likely to make arrests in cases involving known
offenderss consistent wittprevious studies (Alderden, 20@guffard, 2000Lafree, 1989),
and follows from the frequent difficulty of identifying assailants who are strangers. Although it is
easier to arrest known assailants, previous research has shown theaslessare often less
likely to be prosecuted (Alderden, 200BEenetration could be a significant predictor because
Massachusetts law defines rape in terms of penetration and because of its possible association
with concepts of wh a(ts eceo nEssthe tpresdmses of gaditdirguty r a p e
couldprovide officers with corroborating evidence of victim statements, but may also be

perceived by officers as supporting why this case is legitimate, thus, worthy of arrest and
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prosecution. Howe\er, it is not clear how often in Massachusetts officers seek and receive
information from the forensic medical examination; as we discuss in more detail below, injury
could also be related to arrest because it is correlated with other predictors of herest.
examination of a victim within 24 hours of the assault may indicate to officers that evidence is

likely contained in the kit and that the victim is being truthful.

Crime Laboratory Evidence is Not a Factor in Most Arrests

The finding that over thesfourths of arrests were made within 5 days of the assault, well
before crime laboratory analysis could normally be done, siidkéear that the vast majority of
arrests are based on what evidence is quickly available, and at that point the crimerlaborat
are not a factor. Neverthe biological evidence may be quite influential in the small minority
of cases in which crime laboratory analysis either prexede contemporaneous with arrest
(see below). The lack of influence of biological evidencaastarrest decisiomaking in our
sampleappeared to ba byproduct of how quickly arrests were occurring after the asaadit
not reflective of delays iraboratory analysis and reporting. Indeed, most arrests were made even
before crime laboratories had received forensic evidence kits. There has been widespread
concern over backlogs of unanalyzed rape kits and delays in laboratory analyses and findings
(seee.g., Rape Abuse & Incest National Network, 2069y our sample, this was not the case.

In the vast majority of cases the crime laboratory had reported forensic analyses back to the
police within 120 days of the kit arriving at the crime laboratorg (ttedian time was 43 days).
Although there was relatively quick return of forensic evidence results in the majority of cases, it
often occurred well after the arrestd may therefore also have not influencesspcutorial

charging of suspectsvhichmusttypically occur within 24 to 72 hours of the arrdstsome



150

cases, la arrest that occurs quickly and without the added benefit of forensic evidence results
may result in prosecutors declining to charge suspects due to the lack of evidence needed to meet

reasonable doubt standards (Lonsway & Archambault, 2012).

The finding that the vast majority of arrests took place before crime laboratory analysis is
consistentwithJormonoés et al . 6s (2012)foufindendi ng from Lo
jurisdictions.Although research in additional jurisdictions is needed, the fact that the number of
cases in which forensic evidence could play a role in the arrest decision is so low across
disparate jurisdictions in the two studies suggests that this may be a generalgt@ndhe
8.5% of arrests in which crime laboratory analysis preceded the arrest may seem like a small
percentage, but it is substially higher thanthe 1.6%ound by Johnson et al
sexual assaulThis is probably attributable to the fact thatcabes in the present study sample

had f orensic evidence kits, compared to only 5

fact that many kits in Johnson et al. were not submitted to or examirezairigylaboratories.

Despite the fact that there is no plausible causal relationship between arrest and the
results of crime laboratory testing when arrest comes first, we examined the statistical
association all the samehis could alert us to the possgity that third variables might be
creating a statistical association between biological evidence and arrest, which might be an
important consideratioboth for understanding the connection of biological evidence to other
aspects of the investigation afwd interpreting studies like Campbell et al. (2009) and Tasca et
al. (2013) that have found significant relationships between biological evidence and criminal
justice outcomesNhen we compared cases in which arrest preceded crime laboratory analysis

with those cases with no arrest, cases with arrest were significantly more likely to have
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biological evidence, controlling for age, penetration, time between assault and exam, and
external and additional genital swabbing. This relationship, however, onljoheldses
involving persons 12 years and older who were examined using the adult forensic medical
examination kit. No relationship was noted between case arrest outcomes and finding of

biological evidence in child cases.

We can think of several plausit@&planations for this relationshipr adult and
adolescent case€ertain types of case facts may at the same time increase the likelihood of
arrests and the likelihood of biological evidentke suspect being a known assailéot
instance, was assotga with less reported suspect condom(asel therefore greater likelihood
of leaving sememnd a greater likelihood of arreSiome biological evidence may be visible to
the police investigator even as they start to investigate, for example, bloodesr s&ins on
clothingorbeds heet s. Vi cti mso6 suppl gheatsgnayrereasecties | i k e
likelihood of finding biological evidence and also selpa¢has physical evidence in themselves
and demonstrate vi ct igaie.0Otherewdensesath astwitnesa t he i n
accounts or fingerprints that could help lead to arrest may also be more likely when there is

biological evidence.

DNA Associated withArrests Following Crime Laboratory Analysis

We examined the data in the 11 caseshich arrests followed crime laboratory analysis
to assess the possilstde of forensic evidence. ¥were limited howeverjn that our data do
not permit us to assess whether and how any forensic evidence is deetsioamaking.These

11 ases were significantly more likely than other arrests anearmasts to have a DNA profile
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generated, to have a DNA match to BNA of the identifiedsuspect, and to have a DNA match
to another case in CODI$hese results @re statistically significant despite the small n of these
casesStrikingly, the odds of arrest following crime laboratory analysisus no arrestere

over 8 times greatavhen there was a DNA profitkan without a DNA profile. The odds ratios
for two DNA variables were almost twice as large as this: over 15 times greater odds of arrest
following crime laboratory analysis when there was a DNA match tmlémified suspect and
nearly 14 greater odad a DNA matchanother case in CODIShelikelihood of an arrest

following crime laboratory analysis is small, but much greater with DNA evidence than without
it. We see two possible explanations for this, both of which could be operative depending on the
case. In some cases, DNA could provide kby information necessary to make the arrest. In
other cases, detectives could have deve@pobable cause by assembling an array of evidence
through persistent police work, and as a part of their conscientious effort obtained DNA to
strengthen the casas well. Either way, DNAnayplay an important role in arrests when arrests
are notmade quickly. We think it unlikely that odd ratios this large would result in these cases

from a spurious connection between DNA and arrest due to third variables.

Our chta are limited for understanding the processes by which DNA evidence is used and
arrests are made. Nevertheless, several characteristics of these cases are suggestive of the role
that DNA may have played. For these 11 cases, the median number of daenbeteault and
arrest was 98 days, so evidence available at the time of the assault was likely not sufficient to
lead to arrest. In several of the cases, the arrest was made well after the assault but close in time
to the crime laboratory analysis, whicises the possibility that DNA evidence helped spur

action. In other cases, the arrest was made well after both the assault and the crime laboratory
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analysis. Perhapsn these case§NA was just one part gissembling an array of evidence

before arrestavere madeWe are left with a clear impression of a strong role of DNA in these
cases but only fragments about what happened in the investigation. Clearly research is needed
that samples these types of cases in greater number and obtains from poliosatatqrs

greater detail about the role biological evidence, particularly DNA, played in the investigation

and prosecution.

Differences between Stranger and NoiStranger Cases

There were no differences between strangetkanevn suspeatasesn finding of
biological evidence or semen. We did, however, find that stranger cases were significantly more
likely to have a DNA profile generated; DNA profile was generated in 36.9% of stranger cases
and 23.7% irknown suspeatasesDNA profiling presents an ogptunity to identify potential
suspects, and therefore may be less critical insti@nger cases because victims can already
identify their perpetrator©n the other hand, the difference between cases in DNA profiling,
while statistically significant, isot hugé clearly there is an investment in obtaining DNA
results for many cases with known suspects. Notably, in the 11 cases in which laboratory
analysis preceded arrest, there were both stranger and known suspect cases with DNA profiling,
DNA matchtosspect, and DNA hits in CODIS. Johnsond
suggest prioritizing DNA analysis in the following way: first, stranger assailant cases; second,
cases in which acquaintance suspects deny sexual contact with the victtmrdyrzhses in
which acquaintance suspects who claim the sexual contact was consensual. While we understand
this recommendation reflects the current state of research knowledge, we think that mare data

needed on the relative utility of DNA in different cases and the priority different cases should
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have. NoteghatJohnson et al. (2012)sorecommend that cases with children, young

adolescents, and compromised victims should also be prioritized, whialsevagree with.

Male victims were more likely to report being assaulted by strangers. It has long been
acknowledged that women are frequently victimized by individkiadsvnto them(see
Berzofsky, Krebs, Langton, et a2013, who may take advantagetoth e v i ct i més tr us|
dynamic of taking advantage of an existing relationship to commit sexual assault may not apply
as mucho men. It is not surprising thatranger assaults were also more likely to occur outdoors
and involve a weapgsince strangsrare not likely to have easy access to victims indoors and
do not have the kind of relationships with victims that would make it easier to perpetrate sexual
assault using less forc¥ictims assaulted by strangers were also more likely to seek medical
attention sooner after the incident. There are likely many reasons why victims-sfranger
assaults may delay medical attention. These include the uncertainty as to whether they want the
assault documented and potentially reported to police, shame aada&ssiment associated with
being assaulted by someone they knew or trusted, denial -da@ié, fear of being not

believed andfear of retaliation.

In terms of case decision making, we found that viduspect relationship was not
associated with the@ecision to unfound a case, but was significantly linked to arrest, with arrests
more likely in known assailant cases. We also did not find that different case characteristics
influenced the arrest decision for stranger andstomger cases. One goaltioé study was to
examine whether there were significant differences in predictors for unfounding and arrest by
victim-suspect relationship. No differences, however, were noted, suggesting that police decision

making does not vary dramatically by whethex tase being investigated involves strangers or
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known persons.

Differences between Types of Examiners

Another goal of the research project was tplesethe impaciof SANE involvement in
sexual assault case evidence collectMassachusetts pressraén excellent opportunity to
explore the effect of SANBecause of itsentrally managed statewide service delivaang
centralized data that allow comparison of large samples of SANE an8ANE cases. The
challenge is that efforts to promote quality care statewide blur some of the distinctions between
SANE and nofSANE that are sharper in other communities. Moreagy,SANE/noRSANE
comparison is complicated by the fact that this difference is completely confounded with
geographic locatiarbecause SANEs only practice in 27 SANE&signated hospitals and not
others.The SANE hospitals are more likely to be in urbeeaa and serve higher proportions of

disadvantaged and minority patients.

SANEs were significantly more likely to document genital injuries durindatensic
medical examination and were more likely to complete perianal swabbing and additional genital
swabbing. SANEs are specially trained on the best methods for identifying genital injuries. This
includes victim positioning and use of medical equipment to aid visual detection. As noted,
conversations with SANE trained medical providers indicated tegtabnduct additional
swabbing based on information they gathered from victim during the course of the forensic
medicalexamnation.We also found that SANEs were less likely timam-SANE trained
medical providers to collect clothing and conduct headpahit har combings These

differences in evidence collectidradditional swabbing and less frequent collection of clothes
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and hairs supports the idea tB88NEsd 0 n ot tsigedits-al IN@ n@ppr oach when
conducting the forensic medical examination, Hatiher areassessing and using medical forensic
histories to guide thevidentiary collection process. In fadietSANE program in Massachusetts
stresses the importance of listening to victim accounts of the agsgultie evidence collection.
Therefoe, many practicing SANEs in Massachusetts do not collect hair combings unless during
the course of the examination they determine that doing so would yield meaningful forensic
evidenceThe finding that SANEs were less likely to collect clothing than8AMNEsmay also

indicate the use of forensic history when determining evidence collection by SREEEsps

there are circumstances in which FBANE practitioners are taking clothing wuoessarily,

when the case history does not indicate its utitythis may result may reflect the differences
between SANE and neBANE hospitals and the populations they sefve criminalist who

heads the state police crime laboratory reported tbaigte evidence kits completed by SANEs

are much better prepared than those completed BSANES personal communication,.K

Sullivan, March 7, 2014), though our research methods using secondary data may not have been

sensitive enough to detect thisfdience.

Despite some differences in forensic evidence collection, we did not find that
examinationgonducted by SANE®ere more likely to yield biological evidencehis lack of
differencemay simply reflecthathigh rates oswabbingand other evidergcollection, such as
the collecting of clothing, hairs, and other evidemeere being completed by both R&ANE
and SANE trained medical providershe sexual assault professional commuynitigh
substantial leadership from the SANE prograas workechard to maximize the quality of all

examinations in the Commonwealth, despite the fact that resource limitations mean that not
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every patient can see a SANE. Massachusetts has developed a statewide protocol and evidence

kit, and the Massachusetts SANE piag has conducted trainings on foremaeedical

examinations in NGSANE hospitals, though it is not clear how many emergency department
physicians attend. The irony is that in investing in these actions, Massachusetts SANE may have
helped to mitigate thdifferences that would show its program to advantage. Note that it may be
reasonabl e to conclude that wtsihgeds@etionesvhat t s vi n
evidence collection procedures they,usace SANEs obtained similar rates of biologica

evidence despite lower ratesafew evidence collection procedures

We also did not find aignificantdirect effectfor medical examiner type on arrest,
despite the finding that SANEs were more likely to identify genital injuries and arrests were
more likely in cases with genital injuries. The lack of a direct effect on aresmewhat
contadictory to other studies thaave found SANE involvement in cases impacts police
charging activities (Crandall & Helitzer, 2008everal factors must be considered in
interpreting this lack of difference. Again, efforts to promote quality examinations by both
SANE and nofSANEs mayhave reduced any differences between the two on outcomes. Also,
delivery of SANE services is confounded by geographic location, each with different police
departments, which may obscure effects of SANE on outcomes. Third, there may be differences
betweenhe patient population served by SANE and-8#NE practitioners, including

differences that could not be measured in our research.

It is important to note that SANE involvement in the case could directly impact other
decisions beyond thostudiedhere.For instance, research indicates that SANE involvemsent

associated witincreasd police investigatory activities (Campbell et al., 2012), something this
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studycouldn ot exami ne. SANE training is also inten
expet witness testimony in court, and research has found that SANE involvement increases
conviction rates and sentence length (Crandall & Helitzer, 2003). Again, these later processing
points are beyond our current usentuedeardlstecamimonp e,

an upcoming National Institute of Justice study.

Chapter 7

Conclusion andRecommendations for Future Research

Injury evidence and biological evidence have the potential to have a major impact on
criminal justice outcomes in sexual assault cases. Injuries, particularly serious injuries, can
potentially undercut defendant udl. DNAexidente t hat
can help identify assailants when they are unknown or their identity is ambiguous, and can
undercut def endadehyséxuaccontadDurlvesults stiggestithht infurly e y
evidence and biological evidence may have an impaetrest. The odds of an arrest were
significantly greater when there was a genital injury and the odds of an arrest following crime
laboratory analysis were much greater when there was a DNA profile, a DNA match to the
suspect and/or a DNA match to anatbase in CODIS. However, the vast majority of arrests
take place before crime laboratory analysis can be completed, so the impact of DNA, while

potentiallypowerful, directly affects a smlalumber of arrests.

The small number of cases in which inj@widence and biological evidence appear to
have anmpacton arresis amajor limitationof usingprobability samples from populations of
sexual assault cases presentingdoensicmedical examinations or reported to politee vast

majority of arrestsvere made beforeddogical evidence waavailable. While injuryevidence
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from the examination was available sooner, and while there was a correlation between this
evidence and arrest, it is not clear whether timing of the examination made it possittie for
influence the arrest decisioor, whethetthe level of communication between medical provider
and police was substantial enough for injury found ifdhensicmedical examination to be a

factor above and beyond what officers ledinectly from the victim.

Consideration of cadéow further suggestlimitations in how often injury evidence and
forensic evidence have an impact on criminal justice outcomes in a population of cases in which
victims have hadorensic medical examination®f courseinjury evidence and biological
evidence hee no criminal justice impact in the majority of cases in which no arrests are made.

In many arrests, there is no injury evidence or biological evidence. Even when there is a
devastating psychological effect, mangtims are not physically injured or receive minor
injuries. In many cases, no biological products attributable to the assailant are found, and when

found, biological products do not always yield a DNA profile or match to an assailant.

Time between ass# and arrest was substantially related to whether a crime laboratory
report was available prior to arrest and thus could have affected the arrest decision. About four
fifths of arrests took place within one week of the assault and in only 2% of theserines
laboratory results available, but in the difth of arrests that took place after one week from the
assault, 39% had crime laboratory results. As we have seen, when crime laboratory results were
available before the arrest, DNA results were nlig@sdy. Thus the conditional probability of the
crime laboratory potentially having an impact on arrests was fairly sizable in the minority of
cases in which arrest had not been maitiein oneweek after the assault. Given the

possibilitythat incoming ases may make it more difficult for police to invest time in
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investigations if an arrest is not made expeditiously, then the crime laboratory evidence may be a
factor in breathing life into what could become a cold casipporing an arrest in an

otherwise weak case

Future studies are needed that usedint methodologiebetter attuned to the reality of
the role of biological evidence in sexual assault cases. Below we dotlimaethodological

choices we think are necessary for new research it

Better Designed SamplingThe current study as well as Johnson et al. (2aa@pthers
used broad samples definedfbyensicmedical examination or reporting to police or both.
Crime laboratory results preceded arrests in only small numbers of cases, making it difficult to
assess the effect of biological evidence on ar@st. serious consequence is that such small
numbergencer it impossible to construct multivariable statistical models that could assess the
effect of forensic evidence while taking other variables into accbufiture studies, sampling
could be designed to increase the number of cases in which biolodgasa&y has an
opportunity to influence arrest decisions. Samples could be limited to cases in which no arrest
was maddoefore acrime laboratory analyst®ok place Among other methodsesearchers
could use a case controudt design, sampling caseswhich arrests were made following
crime laboratory analysend a matched comparison group of cases with no aPregtensity
score matching methods (see, e.g., Rosenbaum & Rubin, 1983) could be used to match cases on
victim, assailant, assault and respercharacteristics.

Since the number of cases in wha@ime laboratory analysis precedasestis likely to
beverysmallin any one sampjas it was in Johnson et al. (2012) as well as the current study,

suchstudies should include number ofurisdictionsand sample cases over multiple yeditse
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sample sizes need not etremelylarge ifeffect sizes for biological evidence are lag they

were when we analyzed the relationsbgiweerDNA variables and arrest after crime

laboratory analysislo save on time and research funds, the number eanrestsncluded in

the sampl@er research site could be limited in order to free resources for including more sites.
Special Methods for Low Probability, High Impact Events. It may be useful to thin

about probative injury evidence and biological evidence as low probability, high impact events.

Research ofow probability, high impacevents has been conducted in other fields such as risk

analysis, (see, e.g., Bussiere & Fratscher, 2008; Heimanirckn@n, 1987Shuy et al., 2010),

mainly in reference to disasters or crises with a low probability of occurring but catastrophic

consequences, but not to the best of our knowledge in crimindkeggarch on such events

requires methods that are adaptethe smalsubgroug of cases in which these events occur,

and may require special mathematical and statistical models. It is beyond our scope and expertise

to make concrete suggestions about what these models might look like for studying the impact of

injury evidence and biological evidence, but we urge policy makers and funders to seek input

from experts experienced in developing statistical and mathematical models for uncommon

events

Recording of Relevant Case Circumstance®ur findings also point tthe need for a
more comprehensive understanding of how forensic evidence plays a role in particular types of
cases consistent with Johns cAnecdothl evddencetsgggest@thal 2 )
there are specific circumstances in whigjury evidence andiological evidence can play a
critical role.Injury evidence may be influential when injuri@® perceived to be serious and are

beyond what one may expect during consensualiseome cases, DNA evidence can help
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identify a suspect who ctilinot otherwise be identified. Biological evidence may also play a

|l arge role when it corroborates victimsd acco
sexual contact. Given other case circumstances, biological evidence may play littteler no

for example, corroboration of sexual contact may be moot if the suspect admits intercourse with
the victim but claims it was consensual. Yet, even in these cases DNA evidence may prove
important. DNA evidence in date rape cases in which the suspewwn and the suspect
acknowledges sexual contact occurred may not be important for identification purposes or
documentation of sexual contact. But what if the suspect has committed similar offenses against
multiple victims? A DNA profile submitted t6ODIS could be used to link multiple cases

together and identify the suspect as a repeat rapist. Such evidence could be particularly valuable
to the police investigation, and may increase the chances of arrest, charging, and prosecution in
cases that on éir own are difficult to prove. Moreover, identification and prosecution of serial
rapists has greater potential to reduce the incidence of sexual victimization and improve public
safety. Studies of repeat rapists indicate that these individuals accoanafge number of

sexual victimizations (as well as other crimes). One study found that 120 individual rape
offenders had committed over 1,225 incidents of interpersonal violence, 483 of which met the
definition of rape and another 53 which met the digdin of sexual assau(tisak, 2002) Repeat

rapists were engage in particularly high rates of offending; 76 individuals were identified as
repeat rapists and these individuals reported committing 439 of the 483 rapes documented. Thus,

a small group of idividuals had committed a large amount of sexual violence.

However, much research in this area does not examine the role of biological evidence in

subsets of cases in which it is likely to be effective, nor are case circumstances recorded in data
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collection in sufficient specificity to identify specific situatiansvhich biological evidence is

effective or ineffective. Nor have researchers coded any specific reasoning or actions by police
and prosecutors related to biological evidence. Future research should code police and prosecutor
records in sufficient detaib identify the investigative needs biological evidence addresses and

the process by which it is used. Coders should record whether there is a need to identify the
perpetrator or to corrobor at eclaimslythe asslantt ms 6 ac
Also recorded should be the reason testing was done, whether it done routinely per policy or in
response to a specific police or prosecutor request. Research should examine whether and when
specimens were taken from the suspect as well as frowictira. The date of any request for

analysis should be recorded as well, so researchers can assess the timing of seeking biological
evidence relative to the timing of arrest. Data should be collected on investigative and
prosecutorial actions such as sean@rrants or subpoenas that were spurred by findings of

biological evidence, including whether biological evidence linking multiple sexual assault cases

impacted practitioner activities and decisions.

Case Studies of System€&riminal justice outcomes @@arrived at through a complex
system of decisioimaking by many actors, including victims, perpetrators, police, assistant
district attorneys, defense counsel, judges and juries. There may be larger effects of injury and
biological evidence collection predures on this system that cannot be measured easily in
individual cases. For example, assailantso6 kn
injury evidence and biological evidence may affect their decisiaking well before these types
of evidence become available in their cases. For example, perpetrators may be less likely to

claim lack of sexual contact and more likely to claim consent if they know that DNA evidence
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may be forthcomingpersonal communication,.Meakin, November 1, 2013)ikewise they

may be more likely to construct a defense claiming consensual rough sex if they know victims
have received a forensic medical examinatiiiiges and juries may expect prosecutors to
present DNA evidence in trials and judge the prosecuatioordingly even if DNA evidence is

not necessarilyrobative in a given casAnalyzing case data cannot reveath systemic

effects

Case studies of jurisdictions that use qualitative as well as quantitative methods are
needed. Researchers could interview medical examiners, police, crime laboratory professionals,
prosecutors, and judges to learn more about what the standards andredomimjairy evidence
and biological evidence; when these forms of evidence are collected, analyzed and used
effectively, when there are obstacles and unrealized poteatidlthe process by which these
forms of evidence have an impact. Existing reseangfyests jurisdictions differ in important
ways on how they process injury evidence and biological evidence, and how they handle
investigations, arrests, filing criminal charges and exercising prosecutorial discretion. For
example, the current study sugtgethat a greater proportion of forensic evidence kits were
analyzed in Massachusetts than in the jurisdictions studied by Johnson et al. (2012). The current
study also suggests that prosecutorial discretion is involved somewhat later in the prodess than
other jurisdictions, and this may affect the impact of biological evidence on the decision to file
criminal charges. Case studies could further explore how these jurisdictional differences affect
the collection, analysis and use of injury evidence aolddical evidencelt is also important
that the timing of evidencand case decision makibg more consistently collected and

considered when examining how cases are being processed through the criminal justice system.
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Here too, jurisdictional differares need to be considered and documented to allow for cross
jurisdiction comparisonsand to promote greater unerstanding of how cases procette

barriers to their progressi@nd how the local political environment plays a réler instance,
jurisdictions that report quicker arrests may appear more successful in addressing sexual
victimization than jurisdictions with greater lags between reporting and arrest, but these quick
arrests may be at the expense of having additievicence and more thoroughvestigations

that may strengthen the case and increase the likelihood of prosecution (Lonsway and
Archambault, 2012)On the other hand, somesearch indicates that delays in arrest and referral
for prosecution may decrease theslihood that prosecutors will pursue cases (Rosay, Wood,
Rivera, Postle, and TePas, 201a9llection of data on the timing of events, including when
investigation activities occur, evidence becomes available, and case status decisions are made,
could hep inform what is happening in sexual assault cases and can be used to ipgicye

investigations and procedures.

Prospects for Future Research. A great deal has been learned in recent years about the
role ofinjury evidence anddiological evidence in the criminal justice system, jughase is
increased training and professionalization of medical providers (e.g., SANES) conducting
examinationsthe potential of DNA testing has been expandamgl there are more calls for
more apid, complete and equitable use of rape kits. Most of the research to dgteyon
evidence andiological evidence has been limited in rigor; moreover, measuremtresef
forms ofevidence in many studies has been a small component of many ladies,siithout a
great claim on researchersé attention. The th

complicated and the effects mlglarge in the right samples. A small number of veedifted,
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focused studies with optimal sampblesd measuremémay have a decisive effectassessing

and understandintpe impact ofnjury evidence andiological evidence.
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