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Abstract
This study examined the relationship between DNA evidence and outcomes of pros-

ecution of sexual assault. Researchers coded data from prosecutor and crime labora-

tory files for sexual assault cases referred to prosecutors between 2005 and 2011 in a

metropolitan jurisdiction in the northeastern United States. Cases with a DNA match

were significantly more likely to move forward and result in conviction, even with

other predictor variables statistically controlled. Analyses suggest DNA evidence con-

tributes to case progression but also is a result of it. These findings strengthen the

case for quality forensic medical examinations, investment in DNA analysis, and

increased prosecutor training.
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Research suggests that DNA evidence from sexual assault medical forensic evi-
dence kits (also known as rape kits) has the potential to influence the outcomes
of prosecuting sexual assault (see, e.g., Campbell et al., 2009; Davis & Wells,
2019). Yet, the analysis of the relationship between DNA and these outcomes is
limited, and several studies do not address the possibility that DNA evidence
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could be either a contributing factor influencing prosecutor actions or a result of law
enforcement and prosecution actions. The current article explores the relationship
between DNA evidence and criminal justice outcomes in a district attorney’s office
in a metropolitan area in the northeastern United States, while controlling for other
potentially confounding factors like the presence of other evidence. It also includes
analyses designed to capture more effectively the influence of DNA evidence on the
outcome of prosecuting sexual assault. Our hypothesis is that DNA evidence is both
a contributing factor influencing prosecutor actions and outcomes and a result of
prosecution action. Unlike some studies, the key DNA variable is DNA match to
suspect, since a DNA profile in itself has limited utility until it is matched to a
suspect.

Interviews with police and prosecutors in several qualitative studies detail how
DNA is used (Alderden et al., 2021; Menaker et al., 2017; Peterson et al., 2010;
Peterson et al., 2012; Spohn & Tellis, 2012). Sexual assault cannot be prosecuted
unless an assailant is identified, and a match to previously collected DNA may be
the only way to identify a stranger who commits sexual assault (Henry & Jurek,
2020; Nesvold et al., 2011). Davis and Wells (2019) studied a sample of hundreds
of sexual assault “cold” cases in which DNA identified the assailant. A number of
these resulted in prosecution and conviction, supporting the value of testing DNA.
DNA testing can also link cases committed by serial sex offenders (Campbell et al.,
2019; Lovell et al., 2017), if DNA matches across multiple cases. DNA may also
identify assailants in cases in which the victim is nonverbal, such as some cases
involving children (Alderden et al., 2021; Menaker et al., 2017). DNA evidence
derived from samples collected during a forensic sexual assault medical examina-
tion can also rebut suspects’ claims that they did not have sexual contact with the
victim (Henry & Jurek, 2020). Sexual contact is typically the only plausible expla-
nation for finding the suspect’s DNA in the victim’s genital areas. Nesvold et al.
(2011) found that medical evidence contradicted suspects in 9 out of 27 cases in
which interrogated suspects denied sexual contact. In addition, DNA evidence
could influence perpetrators’ legal defense against charges of sexual assault.
Offenders who might have contemplated denying sexual contact with the victim
without DNA evidence might instead claim consent as a defense because they
know or have reason to believe that DNA evidence will provide evidence of
sexual contact (Alderden et al., 2021). DNA evidence may not be probative if
offenders claim consent as a defense (Alderden et al., 2021; Spohn & Tellis,
2012). Even then, there are circumstances in which it can be probative, if the spe-
cific details of the DNA evidence (e.g., where the DNA evidence is on the victim’s
body or found at the crime scene) corroborates the victim’s account over the assail-
ant’s (Alderden et al., 2021; Menaker et al., 2017). Presentation of DNA evidence
at trial may help ensure that the defendant does not deny sexual contact (Alderden
et al., 2021; Spohn & Tellis, 2012). It may also help persuade juries of the defen-
dants’ guilt, even if the DNA evidence is not strictly probative because defendants
claim consensual sexual contact. The “CSI Effect” may apply to sexual assault
cases; that is, jurors may have expectations for forensic evidence because of
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fictional television shows about crime scene investigators (Alderden et al., 2021;
Henry & Jurek, 2020; Peterson et al., 2012), although researchers disagree
whether a CSI effect on juror expectations exists (Shelton et al., 2011; Smith
et al., 2011; Young et al., 2009).

DNA Evidence as a Correlate or Result
of Criminal Justice Actions

The relationship between DNA evidence and criminal justice outcomes could also be
correlational and not causal. DNA evidence may be more likely if other, more proba-
tive evidence is available (see Table 2 for other types of evidence). A vigorous inves-
tigative effort by police or prosecutors may produce a wide array of evidence,
including DNA evidence. Kruse (2012, 2016) argues that medical and laboratory find-
ings such as DNA evidence are useful when prosecutors make them meaningful by
combining them with other evidence from the investigation to create a compelling nar-
rative about the case.

Moreover, law enforcement and prosecutor actions, such as making an arrest and
filing criminal charges, can make DNA match to the suspect more likely (Alderden
et al., 2021). Developing DNA evidence requires several actions even after biological
samples are collected in forensic medical examinations. The forensic evidence kit must
be sent to a crime laboratory. The crime laboratory must conduct an analysis to attempt
to develop a DNA profile. A separate DNA profile must be obtained from the suspect.
Occasionally, a DNA profile is available in CODIS (the Combined DNA Index
System, the national DNA database maintained by the FBI, see Federal Bureau of
Investigation, n.d.), but more often it is obtained by collecting a comparison biological
sample directly from the suspect, by court order if necessary (a common method is to
do a buccal swab in the suspect’s mouth). A DNA match is obtained when the crime
laboratory compares DNA from the forensic examination with DNA from the compar-
ison suspect sample. Only if there is a match does the DNA become evidence that could
be probative.

Prosecutors influence several steps of this process (Kreeger & Weiss, 2004).
They can ask crime laboratories to expedite DNA analysis in certain cases and
not make such a request in other cases. The prosecutor also decides whether to
collect a suspect sample and coordinates the effort to get the sample (i.e., asking
law enforcement to get the sample and seeking a court order requiring the
suspect to submit to sampling). Prosecutors use discretion in taking these
actions, particularly because each requires time and money. They are likely to
take action to obtain a DNA match in cases that they intend to prosecute and not
do so in cases they decide not to prosecute. If no arrest is made and criminal
charges are not filed, they are not likely to seek to obtain a DNA match, unless
such a match would be necessary to advance the investigation toward possible
charges. If criminal charges are filed but the case is later dismissed, the dismissal
may lead the prosecutor not to seek a suspect sample, or not to ask the crime
laboratory to analyze the comparison suspect sample if it was obtained already.
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Thus, it is possible for DNA evidence to be a result of prosecutor actions as well as
a contributing factor influencing prosecution actions and outcomes.

This raises questions about studies that have found a statistical relationship between
DNA evidence and law enforcement and prosecution outcomes. DNA evidence could
be statistically related to arrests because the DNA evidence helped law enforcement
establish probable cause. However, DNA evidence could also be related to arrests
because police and prosecutors sometimes seek DNA evidence when an arrest is
made and typically do not when no arrest is made. DNA evidence could help prosecu-
tors establish the basis for filing criminal charges, but filing criminal charges could also
lead prosecutors to seek DNA evidence. DNA evidence could help lead prosecutors to
decide to take a case to trial, but deciding to take a case to trial might also lead pros-
ecutors to seek DNA evidence to strengthen their case in court. Thus, prosecutor
actions that lead to criminal justice outcomes such as conviction could also influence
whether DNA evidence is produced, and thus a relationship between DNA evidence
and criminal justice outcomes could be a simple byproduct of the actions prosecutors
take. At each of these steps, any correlation between DNA evidence and third variables
(such as presence of other evidence) could also help explain a relationship between
DNA evidence and criminal justice outcomes.

Studies Relating DNA to Criminal Justice Actions in Sexual
Assault Cases

Johnson et al. (2012) studied a sample of sexual assault incidents reported to police
across five U.S. jurisdictions. Forensic evidence was significantly related to making
an arrest and filing criminal charges, but not to conviction. However, in 98.4% of
cases that had both crime scene evidence (including evidence from the forensic evi-
dence kit) and an arrest, the arrest was made before forensic evidence was analyzed.
Thus, forensic evidence could not have influenced the decision to arrest; what seems
likely is that arrest had an impact on forensic evidence by causing evidence kits to
be analyzed. Cross and colleagues (2020) analyzed the relationship between DNA evi-
dence and arrest in a statewide sample of sexual assault cases in which there were both
a forensic medical examination and a report to police, but again, the vast majority of
arrests (91.5%) occurred before crime laboratory results were available, so DNA evi-
dence could not have influenced the decision to arrest in those cases. In 10 cases in
which the crime laboratory report preceded arrest, Cross et al. (2020) found a higher
rate of arrest when there was a DNA match to suspect, but these results must be inter-
preted cautiously because of the small size of this subsample. Briody (2002) found that
DNA evidence was not significantly related to cases reaching court versus being dis-
missed or to obtaining guilty pleas, but did find that DNA evidence was significantly
related to juries finding defendants guilty at trial in which defendants did not argue
consent as a defense. Ingemann-Hansen and colleagues (2008) did not find a significant
relationship between a positive DNA match and conviction in a Danish sample. Unlike
the current study, these studies did not attempt to distinguish between DNA evidence
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as a contributing factor influencing prosecution action and outcomes versus a result or
correlate of prosecution action.

Campbell et al. (2009) studied adult sexual assault cases from a Sexual Assault
Nurse Examiner (SANE) program. The availability of a DNA profile was significantly
related to progress in the criminal justice system, as measured by the following ordinal
variable: (a) not referred by the police for prosecution, (b) referred to the prosecutor but
not warranted for prosecution, (c) warranted by the prosecutor but later dropped or
acquitted, and (d) guilty plea or conviction. However, the timing of laboratory
reports and criminal justice actions was not considered, so it is impossible to distin-
guish between the influence of DNA on case progression in their study versus the influ-
ence of case progression on obtaining a DNA profile. Moreover, unlike the current
study, this study did not assess whether the DNA profile matched a suspect sample,
which is the only way in which a DNA profile is probative.

The current article explores the relationship between DNA evidence and criminal
justice outcomes in a district attorney’s office in a metropolitan area in the northeastern
United States, while controlling for other potentially confounding factors like the pres-
ence of other evidence. It also includes analyses designed to distinguish more effec-
tively between the influence of DNA evidence on the outcome of prosecuting sexual
assault and the possibility that moving forward with prosecution made it more likely
for DNA evidence to be obtained.

Methods

Sample

Data for this study came from a sample of 257 cases of sexual assault involving victims
age 12 or older that were referred to a metropolitan prosecutor’s office by the police
from 2005 to 2010 (Cross, et al., 2016). Quantitative data from the project are available
at the National Archive of Criminal Justice Data (Cross & Alderden, 2018). In a qual-
itative component of the study, prosecutors in a unit that handled sexual assaults were
interviewed about how they used forensic evidence in prosecuting sexual assault cases
and their perceptions of its effects (Alderden et al., 2021; Schmitt et al., 2017). In this
particular jurisdiction, prosecutors were sometimes involved in cases early on, includ-
ing those in which the suspect had yet to be identified. The study was approved by the
Institutional Review Board of the University of Illinois at Urbana-Champaign.

Data Collection

Officials from the prosecutor’s office provided the research team with access to pros-
ecution paper case files that contained a host of information from a variety of sources,
including, but not limited to: police department initial crime reports taken by the patrol
officer who responded to the call for service; detailed follow-up reports from the sexual
assault unit detectives that had been assigned to the investigation; forensic medical
examinations forms filled out by medical personnel; internal prosecutor’s office
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documentation; and court records. The case files contained extensive information about
the assault, the victim(s), the witnesses (if any), and the suspect(s). Police also docu-
mented whether physical evidence was recovered from the crime scene, what evidence
was taken into custody, whether the victim underwent a forensic medical examination,
and what evidence was included as part of the rape kit. Prosecutors documented evi-
dence pertinent to the case, including any issues that may influence the trajectory of
the case (e.g., victim credibility), decisions about how to move forward, and reasons
for cases to be closed.

The second and third authors regularly visited the prosecutor’s office and coded data
from these files. The research team used a codebook that was adapted from one devel-
oped by Spohn and Tellis (2012). Among the variables coded were victim demo-
graphic and background characteristics, suspect demographic and background
characteristics, assault characteristics, injuries noted in prosecutor files, victim credibil-
ity issues noted in the file (e.g., victim used drugs or alcohol prior to or during the inci-
dent, victim story was inconsistent), types of evidence collected by law enforcement,
types of evidence used by prosecutors, and criminal justice actions and outcomes
(including dates of actions and outcomes when available).

Data on biological evidence were gathered from the primary crime laboratory
serving the prosecutor’s office. This crime laboratory served the major city in the
county and dealt with a large majority of the sexual assault cases referred to the pros-
ecutor; another crime laboratory that we did not have access to processed cases from
three outlying towns in the county. The state in which the study occurred requires
medical examiners to complete a standardized forensic evidence kit for any medical
examination conducted within 120 hours of the assault. The kit involves a 20-step pro-
tocol of specimen collection that includes a standard blood sample from the victim, a
saliva sample, vaginal swabs and smears, external genital swabs, anorectal swabs and
smears, perianal swabs, and oral swabs and smears. Kits sent to the crime laboratory for
screening undergo standardized analysis, which allows laboratory personnel to report
on the presence of forensic evidence in the kit. A project research assistant working at
the crime laboratory coded data from the standard documentation forms completed by
medical examiners on the sample cases. Crime laboratory data were available for
65.1% of the cases in the analysis sample. In 18.9% of cases, no forensic evidence
kit was collected; and in 16.0% of cases, a kit had been collected by forensic
medical examiners but had not been analyzed at the crime laboratory. The data gath-
ered from the crime laboratory were merged with the case data collected at the prose-
cutor’s office.

Data Reliability

To assess interrater reliability of the coding of prosecutor files, the second and third
authors each coded the first 50 cases independently, and Cohen’s kappas were calcu-
lated for the vast majority of variables. Most kappas were in an acceptable range (>.60).
Most of the independent and dependent variables used in our analyses for this article
had moderate to high kappas: case not being accepted for prosecution or being
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dismissed after charging (1.0), guilty plea (.89) going to trial (1.0), victim drug or
alcohol use during the incident (.79), and suspect arrest record (.61). It was difficult
to achieve interrater reliability on coding specific types of evidence, in part because
some forms of evidence were very infrequent, and most kappas for these variables
were below .60. Consequently, an intraclass coefficient calculated to measure interrater
reliability on the number of types of evidence was .34, too low to claim interrater reli-
ability. The research team implemented improvements on the coding of evidence (e.g.,
a simpler protocol for coding these variables, better operationalization of the variables),
but time limitations made it impossible to measure interrater reliability again, so the
reliability of the number of types of evidence variable remains in question. It was
impossible to measure interrater reliability for the crime laboratory data, since we
were only able to have one coder there, but the crime laboratory variables used here
come from standardized crime laboratory report documents provided to prosecutors,
which suggests they are reliable.

Analysis Sample

Given that a major purpose of this study was to examine the relationship between a
DNA match to the suspect and conviction, the sample was narrowed to include only
those cases in which prosecution and conviction were possibilities. Two contingencies
effectively ruled out prosecuting a case in the sample: a) a suspect not being identified,
and b) a victim not participating in the prosecution. Victim participation was coded as
yes when information in the case record indicated that victims expressed an interest in
prosecuting the case and/or acted in a way to support prosecution (e.g., meeting with
prosecutors). Victim participation was coded as no when information in the case record
indicated that victims opposed prosecution or when there was no response to prosecu-
tor outreach. No case in which a victim declined to participate was accepted for pros-
ecution. In the original sample of 257 cases, the suspect was not identified in 22.6% of
cases (n = 57), the victim actively declined to participate in the prosecution of the
alleged offender in 19.4% of cases (n = 49), and victims passively declined to
participate in prosecution (e.g., stopped responding to the prosecutor’s attempts to
contact them) in 25.3% (n = 65). Excluding these cases resulted in a final sample
of 106 cases.

Primary Analyses

We used the Statistical Package for the Social Sciences (SPSS) to conduct all analyses.
We calculated descriptive statistics (means, standard deviations, percentages) on a
number of variables to describe the sample. Other primary analyses assessed the rela-
tionship between a DNA match to the suspect and prosecution and conviction. The
primary analyses did not enable us to distinguish between DNA influencing prosecutor
decision-making versus the prosecutor decision to move forward with a case increasing
the likelihood that a DNAmatch would be sought. We computed cross tabulations with
a Pearson χ2 test to see whether DNA match was related to progression in the
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prosecution process. For this, we used a prosecution progression variable with four
levels representing the furthest point a case progressed in the prosecution process: 1)
not criminally charged or accepted for prosecution, 2) criminally charged/accepted
for prosecution (some cases were prosecuted by seeking a grand jury indictment
directly rather than filing criminal charges), 3) carried forward without prosecutor dis-
missal, and 4) trial. Out of 28 cases that were carried forward without prosecutor dis-
missal but did not go to trial, 20 resulted in guilty pleas, five were diverted to another
court without the outcome being recorded in the prosecutor case file, and three did not
secure an indictment from the grand jury. The prosecution progression variable repre-
sented a series of stages in which it may be more likely for prosecutors to use DNA.
Next, we examined the relationship between DNA match to suspect and conviction
using a cross tabulation with a Pearson χ2 test. When more than 20% of cells in any
cross tabulation had expected frequencies less than 5, we judged that the Pearson χ2

test was not valid (see McHugh, 2013) and used exact significance tests developed
for SPSS (Mehta & Patel, 2011).

We then took steps to develop a multivariable logistic regression model that con-
trolled for third variables that could potentially explain the relationship between DNA
match to suspect and conviction. Potential confounding variables included victim demo-
graphics, suspect demographics and criminal history, assault characteristics, and com-
posite variables representing the number of victim credibility concerns noted in case
files and the number of types of nonbiological evidence available in each case. We
used cross tabulations with Pearson χ2 tests and one-way analyses of variance to
examine which variables were related significantly both to conviction and to DNA
match to suspect. Variables significantly related to both conviction and DNA match to
suspect could potentially create a spurious relationship between DNA match to
suspect and conviction. Those variables that were significant were included in a multi-
variable logistic regression to examine whether DNA match predicted conviction, con-
trolling for possible confounding variables. We examined the correlation of the predictor
variables in the logistic regression to assess multicollinearity and used regression diag-
nostics to assess whether extreme or outlier cases had an undue influence on the
results. Note that our limited sample size influenced our decision to take a more practical
than theory-driven approach to developing the logistic regression model.

Supplementary Analyses

In addition, we conducted supplementary analyses to explore the possibility that DNA
match to suspect influenced prosecutor decision-making and the possibility that
moving forward with prosecution increased the likelihood that a DNA match would
be sought and obtained. Date variables were used to examine the relative timing of
the crime laboratory report vis-à-vis the filing of criminal charges and/or obtaining a
grand jury indictment. If the crime laboratory report predated these prosecutor
actions, then it is plausible that the DNA match influenced the prosecutor’s action in
those cases. If the crime laboratory report post-dated these prosecutor actions, this
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provides support for the inference that the relationship between DNA match and pros-
ecution outcomes is at least in part a result of prosecutor actions leading to a DNA
match.

We also computed a cross tabulation with a Pearson χ2 test and a multivariable
logistic regression examining the relationship between DNA match to suspect and con-
viction in a subsample of cases in which a suspect buccal swab had been obtained. If a
suspect buccal swab was obtained, it was very likely that the prosecutor was seeking a
DNA match to the suspect. Using a subsample in which suspect buccal swab was a
constant eliminated the effect of prosecutors’ seeking a DNA match as a factor, to
better assess the influence of DNA match on conviction. Finally, we conducted a qual-
itative assessment of the 16 cases in which there was a DNA match to suspect and a
conviction to try to infer the role of DNA in each case.

Results

Case Characteristics

Table 1 presents information on case characteristics in the analysis sample. The vast
majority of victims were female. Although the largest percentage of victims was
White (non-Hispanic), a majority of victims were people of color. The median
victim age was 23. All of the suspects in the sample were male. Just over half of the
suspects were Black, and their median age was 29.5. Over half of suspects had a
prior arrest record. More than half of the suspects were acquaintances of the victim,
while smaller percentages were strangers or current or former intimate partners. The
majority of cases involved vaginal penetration, and bodily force was used in almost
two-thirds of incidents. In nearly half of the cases in the analysis sample, victims
used recreational drugs and/or alcohol prior to or during the incident. We were not
able to determine what the suspect’s final defense was in almost half of the cases;
however, in just over a quarter of cases, we determined that the suspect maintained
that the victim fabricated the assault, and in just over one-fifth of cases, we were
able to determine that the suspect maintained that the victim consented to sexual
activity.

In a plurality of cases, there was a crime laboratory report but no DNA match to
suspect; in over one-quarter of cases a DNA match to the suspect was noted in either
the crime laboratory report or prosecution file; and in just under one-third of cases
there was no laboratory report. Regarding case progression in the criminal justice
system, just under one-half of cases were not accepted and had no criminal charges
filed, less than one-fifth of cases were accepted for prosecution but were later dismissed,
over one-quarter of cases were carried forward without prosecutor dismissal (most of
these cases had guilty pleas), and less than one-tenth of cases went to trial. A conviction
was obtained in less than a quarter of cases, including six of the ten cases that went to trial.

Table 2 shows the frequency of different types of evidence used by the prosecutor.
Victim testimony was one source of evidence in almost all cases. Two-thirds of cases
had witnesses who could corroborate some part of the victim’s account, though they
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Table 1. Characteristics of Cases in Which Suspects were Identified and Victims Participated

in Prosecution (N = 106).

Variable n % or median

Victim gender

Female 102 96.2%

Male 4 3.8%

Victim race-ethnicity

White (non-Hispanic) 38 37.6%

Black (non-Hispanic) 36 35.6%

Hispanic 19 18.8%

Asian/Pacific Islander 7 6.6%

Other 1 0.9%

Victim agea

12–15 8 7.5%

16–17 9 8.5%

18–24 37 34.9%

25–29 23 21.7%

30–39 13 12.3%

40 and older 16 15.1%

Suspect male gender 106 100%

Suspect race-ethnicity

White (non-Hispanic) 21 21.4%

Black (non-Hispanic) 50 51.0%

Hispanic 24 24.5%

Asian/Pacific Islander 3 3.1%

Suspect ageb

14–17 6 5.8%

18–24 30 28.8%

25–29 16 15.4%

30–39 23 22.1%

40 and older 29 27.3%

Suspect has a record of prior arrests 60 56.6%

Victim-suspect relationship

Stranger 24 22.9%

Acquaintance 62 59.0%

Intimate partner/former intimate partner 19 18.1%

Assault type

Fondled 57 53.8%

Oral penetration 26 24.5%

Anal penetration 9 8.5%

Digital penetration 24 22.6%

Vaginal penetration 66 62.3%

Attempted assault 3 2.8%

Victim cannot recall 2 1.9%

Type of assault unknown 4 3.8%

Bodily force used 67 66.3%

(continued)
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were not eyewitnesses to the assault. Over one-third of cases had physical evidence
from the crime scene and nongenital injury was evidence in over one-third of cases.
Other forms of evidence were less common, including DNA match to suspect,

Table 1. (continued)

Variable n % or median

Victim use recreational drugs and/or alcohol prior to/during incident 49 46.2%

Suspect’s final defense
Assault fabricated 27 25.5%

Victim consented 24 22.6%

No defense—confession 8 7.5%

Unknown 47 44.3%

DNA match to suspect

No laboratory report on evidence kit found 34 32.1%

Laboratory report on evidence kit but no DNA match to suspect 44 41.5%

DNA match to suspect in laboratory report and/or prosecution file 28 26.4%

Case progression

Not accepted—no criminal charges 48 45.3%

Accepted for prosecution but dismissed later 20 18.9%

Carried forward without prosecutor dismissal 28 26.4%

Trial 10 9.4%

Convictionc 26 24.5%

Note. a median = 23, mean = 26.59, SD = 10.41, minimum = 12, maximum = 66.
bmedian = 29.5, mean = 32.37, SD = 11.17, minimum = 14, maximum = 63.
cTwenty guilty pleas without a trial, two guilty pleas after a trial began, and four convictions at trial.

Table 2. Frequency of Different Types of Evidence Used by the Prosecutor (N = 106).

Type of evidence n %

Victim testimony 101 95.3

Corroborating witness 71 67.0

Physical evidence at the crime scene 41 38.7

Non-genital injury 40 37.7

Semen 26 24.5

DNA match to suspect 23 21.7

Cellular phone communication 22 20.8

Genital injury 19 17.9

Surveillance video 14 13.2

CODIS hit to a convicted person 12 11.3

Social media communication 10 9.4

Physical evidence at the forensic medical examination 9 8.5

Amylase/Saliva 8 7.5

Hair 7 6.6

CODIS hit to another investigation 5 4.7

Fingerprints 4 3.8

Blood 2 1.9
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which was noted as a form of evidence used in just over one-fifth of cases. A CODIS
hit to a convicted person occurred in just over one-tenth of cases and a CODIS hit to
another investigation in 4.7% of cases.

The Relationship of DNA Evidence to Case Progression

Table 3 shows differences in case progression for different categories of the DNA
match to suspect variable. Cases with a DNA match were significantly more likely
to move forward in the criminal justice system. About three-quarters of cases with a
DNA match resulted in a guilty plea or went to trial. On the other hand, 86.4% of
cases at the crime laboratory that did not have a DNA match did not proceed to a
guilty plea or trial, and over two-thirds of cases for which there was no crime laboratory
report did not proceed to a guilty plea or trial. Nine out of ten cases that went to trial had
a DNA match to suspect. The one case that went to trial without a DNA match had
other evidence that was particularly damning—multiple voicemail messages in
which the suspect admitted to committing rape.

Analyses Examining the Relationship of DNA Match to Suspect to Conviction

More than half of cases with a DNA match to the suspect led to a conviction, versus
less than one-tenth of cases that were processed at the crime laboratory in which
there was no DNA match to suspect, and less than one-fifth of cases in which there
was no kit or the kit was not analyzed at the crime laboratory (see Table 3). The

Table 3. Case Progression and Conviction for Cases with andWithout a DNA Match to Suspect

(Excluding Cases Without an Identified Suspect and Without a Participating Victim) (N = 106).

Case progression

Not criminally

charged or

accepted for

prosecution

Criminally

charged/

accepted and

then dismissed

Carried

forward

without

prosecutor

dismissal Trial Conviction

No laboratory

report (n= 34)

13

38.2%

10

29.4%

10

29.4%

1

2.9%

6a

17.6%

No DNA match to

suspect (n= 44)

30

68.2%

8

18.2%

6

13.6%

0

0%

4

9.1%

DNA match to

suspect (n= 28)

5

17.9%

2

7.1%

12

42.0%

9

32.1%

16b

57.1%

Note. Cells present counts and row percentages. Because of small cell sizes on case progression, an exact

significance test was calculated via SPSS using computer resources, exact p < .011. For the 3 × 2 cross

tab on conviction vs. no conviction, Pearson χ2 (2, N = 106) = 25.02, p< .001.
aFive guilty pleas, one conviction at trial.
bEleven guilty pleas, five convictions at trial.
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result was statistically significant at p< .001. Similarly, a logistic regression found a
statistically significant bivariate relationship between DNA match to suspect and con-
viction, Wald χ2 (2, N= 106)= 18.85, p < .001. Tests of contrasts in the analysis found
that the odds of conviction with a DNAmatch were 13.33 times greater than the odds if
the kit was analyzed, but there was no DNA match (Wald χ2 [1, N = 106] =
15.94, p < .001), and 6.22 times greater than if there was no kit or the kit was
not analyzed (Wald χ2 [1, N = 106] = 9.60, p = .002).

In our analysis of third variables that could possibly confound the relationship
between DNAmatch to suspect and conviction (see Table 4), we found that the follow-
ing variables were significantly related at α = .05 to both DNA match to suspect and
conviction: victim age, suspect having an arrest record, and victim using recreational
drugs and/or alcohol prior to or during the offense. Victims in cases with a DNA match
were significantly younger than victims in cases in which there was no kit, or the kit
was not analyzed at the crime laboratory. But an analysis of variance showed that
neither of these groups was significantly different in age from victims whose kits
were analyzed but did not yield a DNA match to suspect [F(2,103) = 3.23, p =
.043]. In a majority of cases with a DNA match or no analyzed kit, the suspect had
an arrest record, but the suspect had an arrest record in just over one-third of cases
in which the kit was analyzed but there was no DNA match to suspect, Pearson χ2

(2, N = 106) = 12.55, p = .002. Only a minority of cases with a DNA match to
suspect or without a DNA kit analyzed had a victim who used recreational drugs or
alcohol prior to or during the assault. However, in cases with analyzed kits but no
DNA match, a majority of victims had used recreational drugs or alcohol prior to or
during the assault, Pearson χ2 (2, N = 106) = 9.24, p = .011. The count of the
number of types of nonexamination related evidence (see Table 2 for a list of such evi-
dence types) was also significantly related to conviction but was related to DNA match
to suspect at the level of a statistical trend, F(2,103) = 2.85, p = .057. Cases with a
DNAmatch had more types of nonexamination evidence than cases that were analyzed
but yielded no DNA match to suspect and cases that did not have an analyzed kit, but
the pairwise comparisons were not statistically significant. Because this variable could
still be a confounding variable in analyzing the relationship between DNA match to
suspect and conviction, we included it in further analyses.

Table 4. Relationship of DNA Match to Suspect to Potentially Confounding Third Variables.

Victim age

Suspect has an

arrest record

Victim drug or

alcohol use

Number of other

types of evidence

No laboratory

report (n= 34)

M= 30.0,

SD= 11.0

24

70.6%

11

32.4%

M= 2.9

SD= 1.6

No DNA match to

suspect (n= 44)

M= 25.9,

SD= 10.5

16

36.4%

28

63.6%

M= 3.0

SD= 1.5

DNA match to

suspect (n= 28)

M= 23.6,

SD= 8.5

20

71.4%

10

35.7%

M= 3.8

SD= 1.6

p .043 .002 .011 .057
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Table 5 shows the results of the multivariable logistic regression analysis. The model χ2

indicated a statistically significant relationship of the independent variable set to convic-
tion, and the Nagelkerke R2 indicated a strong relationship between the predictor variables
and conviction. The Hosmer–Lemeshow χ2 was highly nonsignificant, indicating a good
fit of the data to the model. In a correlation matrix of the predictor variable, the highest
correlation between variables was −.265, suggesting that the multicollinearity among
the predictor variables was modest. Regression diagnostics revealed a modest number
of cases (5) with studentized residuals greater than 2 and only one case with a Cook’s d
greater than 1. The DFBeta statistics revealed that removal of any of the outlier cases
would have had a minimal effect on the results for individual variables. These diagnostics
indicate that it is unlikely that a small number of outlier cases produced the results.

DNA match to suspect was significantly related to conviction in the logistic regres-
sion model. The odds of conviction were 9.31 greater when there was a DNA match to
suspect than when the crime laboratory processed the kit but there was no DNA match,
controlling for other variables. In a related version of the logistic regression with the
same predictor variables but different contrasts for the DNA match variable, the
odds of a conviction were 4.53 times greater when there was a DNA match to
suspect than when no evidence was found at the crime laboratory, p = .029. The
only other variable that was significantly related to conviction was the number of
types of nonbiological evidence. The odds of conviction were 1.71 times greater
with an increase of one type of evidence, other predictor variables controlled.

Supplementary Analyses

Analysis of timing of crime laboratory report. In 21 cases with a DNA match to suspect,
criminal charges were filed and/or there was a grand jury indictment. In 15 of those

Table 5. Bivariate and Multivariable Logistic Regressions Explaining Conviction (Excluding

Cases Without an Identified Suspect and/or Without a Participating Victim) (N = 106).

Variable

Bivariate

odds

ratio

Adjusted

odds

ratio

Lower

bound

Upper

bound p

Victim age 0.93 0.94 0.88 1.01 .104

Victim used drugs and/or alcohola 0.26 0.30 0.09 1.05 .060

Suspect has an arrest record 4.42 2.33 0.63 8.71 .208

Number of types of nonbiological evidence

used by prosecutor

1.75 1.71 1.14 2.54 .009

DNA match to suspect .006

DNA match vs. no DNA match 13.33 9.31 2.09 41.42 .003

No laboratory report vs. kit processed but

no DNA match

2.14 2.05 0.41 10.52 .388

Note. Model χ2 (6) = 41.925, p< .001. Nagelkerke R2 = .49. Hosmer–Lemeshow χ2 (8) = 1.61, p = .991.
aVictim used drugs and/or alcohol prior to and/or during the offense.
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cases, we had enough data on dates of events to determine the relative timing of the
crime laboratory report to police and prosecution actions. In five of those cases, the
crime laboratory report preceded the filing of criminal charges. In 10 of those cases,
the crime laboratory report to police post-dated the filing of criminal charges and/or
a grand jury indictment.

Analysis of cases with a suspect buccal swab. To control for the effect of prosecutors
seeking a DNAmatch by obtaining a suspect buccal swab, we conducted additional anal-
yses with the 29 cases in which prosecutors obtained a suspect buccal swab. Since there
were only two cases in which prosecutors obtained a suspect buccal swab but a kit was
not processed at the crime laboratory, we used a dichotomous version of the DNAmatch
to suspect variable: DNA match versus no DNA match. As Table 6 shows, this variable
was significantly related to case progression in cases with a suspect buccal swab. All but
two cases with a suspect buccal swab and DNAmatch to suspect resulted in a guilty plea
or trial, while all but one of the cases with a suspect buccal swab but no DNAmatch were
either declined or dismissed. Over two-thirds of cases with a suspect buccal swab and
DNA match resulted in conviction, versus only 14.3% of the suspect buccal swab
cases without a DNA match. We examined other potential predictors of conviction
within the 29 cases with a suspect buccal swab and found that suspect arrest record
was significantly related both to DNAmatch to suspect and conviction in this subsample.
We conducted a logistic regression examining the relationship of DNA match to suspect
(dichotomous version) and suspect arrest record with conviction. As Table 7 shows, the
independent variable set was significantly and strongly related to conviction. The corre-
lation between DNAmatch to suspect and suspect arrest record was −.64, indicating that
multicollinearity was not a problem. There were no outliers among the studentized resid-
uals. The odds of a conviction with a DNA match were 15.25 the odds without a DNA
match, controlling for suspect arrest record.

Table 6. Case Progression and Conviction in Cases with a Suspect Buccal Swab (n = 29).

Case progression

Not criminally

charged or

accepted for

prosecution

Criminally

charged/

accepted and

then dismissed

Carried

forward

without

prosecutor

dismissal Trial Conviction

No DNA match to

suspect (n= 7)

4

57.1%

2

28.6%

1

14.3%

0

0.0%

3

6.8%

DNA match to

suspect (n= 22)

2

9.1%

0

0.0%

11

50.0%

9

40.9%

16

68.2%

Note. Because of small cell sizes, exact significance tests were calculated via SPSS using computer resources.

For case progression, exact p< .001. For 3 × 2 cross tab on conviction vs. no conviction, exact p< .001.
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Analysis of cases with both a DNA match and a conviction. The qualitative assessment of
the 16 cases with both a DNA match to suspect and a conviction suggested some ways
in which the DNA match could have had an effect (see Table 8). The number of other
types of evidence the prosecutor used in these cases in addition to biological evidence
and victim testimony ranged from 2 to 6 and averaged 4.3 (SD = 1.4), so any decision
was influenced by an array of evidence, including but not limited to DNA match to
suspect. In six cases, we lack data on the suspect’s response to the allegations, but
the suspects pleaded guilty or were found guilty at trial; it is plausible that the DNA
match was a factor in these decisions, but we have no way of knowing that. In five
cases, the defendant’s defense was coded as claiming that the assault was fabricated,
so it seems likely that the DNA match was used to try to rebut that defense or used
as leverage in a plea bargain. Two cases had stranger assailants who were identified
solely because of CODIS hits. In another case, a CODIS hit confirmed the identifica-
tion made through a photo spread or lineup. In two of the 16 cases, data from the pros-
ecutor files suggest that the DNA match was not a factor in the final disposition.

Discussion

The purpose of this study was to examine the relationship between DNA evidence and
criminal justice outcomes. Our hypothesis was that DNAmatch influenced prosecution
actions and convictions and was also a result of prosecution action. Cases with a DNA

Table 7. Multivariable Logistic Regression Explaining Conviction in Cases with a Suspect

Buccal Swab (Excluding Cases Without an Identified Suspect and/or Without a Participating

Victim) (N = 29).

Variable Odds ratio Lower bound Upper bound p

Suspect has an arrest record 9.62 1.25 74.35 .030

DNA match to suspect 15.25 1.28 182.28 .031

Note. N = 29. Model χ2 (2) = 12.11, p = .002. Nagelkerke R2 = .457. Hosmer–Lemeshow χ2 (2) =
.113 , p = .945.

Table 8. Qualitative Description of Cases with a DNA Match and Conviction (n = 16).

Description n

Unknown whether DNA match was a factor 6

Defense claims assault was fabricated 5

Stranger assailant identified only by CODISa hit 2

DNA match not a factor 2

Witness identification of suspect confirms CODISa hit 1

Note. a The Combined DNA Index System national DNA database.
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match to suspect were significantly more likely to advance in the criminal justice
system and to end in conviction. Almost three-quarters of cases with a DNA match
to suspect were carried forward to a guilty plea or trial compared to less than a third
of cases without a laboratory report and just 13.6% of cases with a laboratory report
but no DNA match to suspect. DNA match to suspect had a dramatic relationship
with conviction: over half of the cases with a DNA match to suspect ended in convic-
tion compared to less than one-tenth of cases that were analyzed at the crime laboratory
and under one-fifth of cases not analyzed at the crime laboratory. The odds of convic-
tion were much greater when there was a DNA match. The relationship between DNA
match to suspect and conviction was unlikely to be a result of third variables because
DNA match to suspect was still significantly related to conviction when we controlled
for possible confounding variables, with an odds ratio indicating a large effect (see
Olivier et al., 2017).

The supplementary analyses suggest that DNA match to suspect both influenced
prosecutor actions and was, in part, a result of these actions. (DNA match was a
result in the sense that in many cases it would not occur unless prosecutors sought a
suspect sample.) The analysis of dates of events supports the inference that obtaining
a DNA match was in part a result of deciding to prosecute a case. In a number of cases,
crime laboratory results were reported only after criminal charges were filed and/or a
grand jury indictment was obtained; presumably, the DNA match would never have
been obtained in these cases if prosecutors had not decided to prosecute the case
and seek a DNA match.

When we restricted the analysis to those cases in which prosecutors obtained a
suspect buccal swab, we found a significant relationship between DNA match to
suspect and case progression and conviction. This supported the inference that DNA
match influenced prosecution outcomes. Prosecutors presumably sought DNA evi-
dence in all the cases with a suspect buccal swab, so seeking a DNA match because
prosecutors decided to move forward with the case did not have an effect on the
results for this subsample. The DNA match could have influenced a) the prosecutor’s
decision to carry the case forward and not dismiss it, b) the suspect’s decision to plead
guilty versus seek an acquittal at trial, and/or c) the jury’s verdict if the case went to
trial.

The analysis of the 16 cases in which there was both a DNA match to suspect and a
conviction also provides evidence of the influence of DNA match on outcomes in at
least some of those cases. In the two cases in which the DNA evidence was the
primary means by which the suspect was identified, prosecution may not have been
possible without the DNA match, which suggests a clear impact of DNA evidence.
In those cases in which the suspect claimed that the sexual assault allegation was fab-
ricated, it seems likely that the DNA evidence was used to counter that assertion and
could have had an impact on obtaining a conviction.

The near-ubiquity of DNA evidence in cases that went to trial suggests that DNA
evidence may have been a factor in prosecutors deciding to take a case to trial, and
that obtaining a DNA match is an important part of trial preparation. In the qualitative
component of this study, prosecutors in this jurisdiction reported that it was important
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to present biological evidence (including DNA evidence) because of a potential CSI
effect—juries’ expectation of seeing forensic evidence (Alderden et al., 2021).
Prosecutors also felt that DNA evidence was important at trial to establish that suspects
had sexual contact with the victim even if, during the investigation, suspects had
claimed consensual sexual contact. Suspects at trial could make new claims that the
allegation was fabricated, and the DNA evidence helped preempt the possibility of
such a claim.

The Impact of DNA Evidence in Sexual Assault Cases

We think these results provide the clearest support to date of the impact of DNA evi-
dence on outcomes of prosecuting sexual assault. Contrary to studies such as Johnson
et al. (2012) and Ingemann-Hansen et al. (2008), we found a significant relationship
between DNA evidence and conviction. Unlike Briody (2002), we found that DNA
evidence was related to conviction overall and not just to juries finding defendants
guilty. Like Campbell et al. (2009), we found that DNA evidence was related to
case progression, but unlike Campbell we were able, at least to some degree, to distin-
guish between DNA as an influence on and a result of prosecutor actions.

The Implications of Failing to Obtain a DNA Match

One practical implication of this research is to underline how advisable it is for victims
and professionals who want to support prosecution of sexual assault to do what they
can to obtain DNA evidence. The study results also raise questions about the prospects
for achieving a conviction if a DNA match is unavailable. A variety of circumstances
can lead to a failure to obtain a DNA match. In some sexual assaults, actual intercourse
or ejaculation does not occur, or the perpetrator uses a condom or takes other steps to
avoid leaving evidence. Victims may react to the trauma of the event by washing,
showering, or changing clothes quickly. Some victims do not want to have forensic
medical examinations, which can be long, uncomfortable, and emotionally difficult.
One can understand their reluctance, particularly if biological evidence does not
seem to be needed to identify the perpetrator or establish that there was a sexual act.
Some victims may only feel emotionally ready to deal with the assault after some
time has elapsed, but getting an examination more than a few days after the assault sub-
stantially reduces the likelihood of obtaining biological evidence, and some programs
do not conduct forensic medical examinations more than 72 hours after the assault
(Ledray, 2010). Attrition affects the number of cases with DNA evidence just as attri-
tion affects the prosecution of sexual assault. Even timely examinations do not always
yield biological evidence, even when a sexual assault has been committed: not all
samples are adequate for DNA testing, a DNA profile is not always obtained from a
sample from the victim, and circumstances may hinder obtaining a suspect sample
—all situations that are out of the control of the victim.

In this day of widespread awareness of DNA evidence and other forensic results, it
may be difficult to proceed in a case without a DNA match. One issue to consider is
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whether the growth in the use of DNA has the unintended consequence of making it
more difficult to move forward with legitimate cases that do not have DNA evidence.
The need for DNA evidence may place a burden on victims of sexual assault that
victims of other crimes do not have. Professionals who work with victims may need
to be prepared for possible limitations in the criminal justice system if DNA evidence
is not available. Prosecutors should also reflect on the implications of the current
results. To some extent, the results vindicate the use of DNA evidence in sexual
assault cases and support investment by district attorneys in providing training on
using DNA evidence. On the other hand, prosecutors should consider whether DNA
evidence functions as a requirement that becomes an obstacle to achieving justice in
certain cases.

Limitations

This study has several limitations that should influence interpretation of the results and
spur additional research. The reliability of the number of types of evidence variable is
in question. Sample sizes for several key categories of cases were small, limiting stat-
istical power to find effects. Nevertheless, the effect sizes for results were often large
enough to be statistically significant despite small sample sizes. The research was con-
ducted in one jurisdiction and the results may not generalize to other jurisdictions.
Analysis of case data does not reveal the process by which DNA evidence affects
decision-making. We were not able to distinguish fully between DNA as an influence
on prosecutor actions versus a result of prosecutor actions.

We could not disentangle the effects of DNA on prosecutors, suspects, and juries.
The source of the apparent causal impact of DNA match on conviction is ambiguous
because we cannot distinguish how much of this stems from its impact on prosecutors’
decision to carry cases forward, versus suspects’ decision to plead guilty, versus juries’
decision to convict. Importantly, we cannot distinguish between DNA evidence having
an impact because of its probative value in determining guilt versus having an impact
because prosecutors see it as necessary to move forward with a case. Note that the near-
ubiquity of DNA in trials in our sample as well as the small sample size of trials made it
impossible to analyze the relationship between DNA match and jury verdicts. Despite
these limitations, the study does advance knowledge about the effects of DNA evi-
dence in sexual assault cases.

Future Research

Future studies could focus more on those cases that will be the most informative for
testing the effects of DNA evidence. For example, case–control studies could select
matched DNA match and non-DNA match cases with comparable biological
samples and testing and compare the difference in outcomes between cases with and
without DNA evidence. Case–control studies could also examine jury trials in
sexual assault cases. One benefit of such studies would be to increase the sample
size of cases with DNA evidence. Interrupted times series analysis studies could
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examine prosecution outcomes in sexual assault cases historically, before and after the
introduction of DNA methods.

Future research is needed to distinguish between DNA having an impact because of
its probative value versus DNA having an impact because prosecutors see it as neces-
sary for prosecution. Future studies could extend the case study method employed in
McEwen’s (2011) study of forensic evidence to explore further the effect of DNA evi-
dence on decision-making. A sample of cases with DNA evidence could be selected
and prosecutors could be interviewed or surveyed to study the case circumstances
that made this evidence more or less probative, the specific methods they used with
this evidence, how defense attorneys countered the introduction of this evidence,
and how these factors related to outcomes.

Conclusion

The possibility of obtaining DNA evidence is a major reason why thousands of victims
of sexual assault undergo forensic medical examinations every year. Their investment
makes it even more important to understand the impact of DNA evidence in sexual
assault cases. The findings from the present study strengthen the case for providing
victims access to quality forensic medical examinations, for investing in crime labora-
tories’ ability to conduct effective DNA analysis, and for training prosecutors to use
DNA results effectively. Yet, communities differ in the availability of SANEs or
other trained medical examiners (Frellick, 2018), skilled crime laboratories (National
Research Council, 2009), and police and prosecutors knowledgeable about working
with DNA evidence (Griswold & Murphy, 2010; Prottas & Noble, 2017).
Advocates may want to consider the results of this study in developing their arguments
for enhancing systems of response to sexual assault.

The present study suggests that DNA evidence makes a difference, but our research
leaves many questions unanswered. We hope the current study is one stepping stone
toward more research to develop a thorough understanding of the effects of DNA evi-
dence on the prosecution of sexual assault.
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A B S T R A C T   

Health care professionals who examine children who may have been sexually abused need to be able to recognize, and photo-document any physical 
signs, and to have access to expert reviewers, particularly when signs concerning for sexual abuse are found. Although the general consensus among 
practitioners is that children will show few signs of sexual abuse on examination, there is considerable variability and rates of positive exam findings 
among practitioners of different professions, practice settings, and countries. This review will summarize new data and recommendations regarding 
the interpretation of medical findings and sexually transmitted infections (STIs); assessment and management of pediatric patients presenting with 
suspected sexual abuse or assault; and testing and treating patients for STIs. Updates to a table listing an approach to the interpretation of medical 
findings are presented, and reasons for changes are discussed.   

Introduction 

The “Interpretation of Medical Findings” table has been updated and published 8 times since 1992 (Adams, 2001; Adams, 2004; 
Adams, 2008; Adams, 2011; Adams et al., 2007; Adams et al., 2016; Adams, Harper, & Knudson, 1992), most recently in 2018 (Adams, 
Farst, & Kellogg, 2018). Over these 30 years, the list of items in the sections of the table describing normal and non-traumatic findings 
has expanded significantly while the findings diagnostic of blunt force penetrating trauma has remained relatively short and un-
changed. The “no expert consensus” category was added to include findings, when considered independently, that have possible but 
unclear significance with respect to sexual abuse. The infections section has been consistently expanded with changes to sexually 
transmitted infection (STI) testing, interpretation, mimics and pathogens. Several edits to improve clarity, thoroughness and precision 
have been made with each revision. Updates to the table have been based on research studies, recommendations from professional 
organizations regarding guidelines for providing medical care for children suspected of having been sexually abused, and expert 
consensus. 

Recent studies provide additional guidance for the 2023 Interpretation of Medical Findings in Suspected Child Sexual Abuse Table 
(Interpretation Table). We present results from a recent survey of child abuse pediatricians regarding their clinical experience and their 
interpretation of findings in the “no expert consensus” section of the Interpretation Table. In addition, there are updates to clinical 
assessment, testing, and treatment of children and adolescents who are suspected victims of sexual abuse or assault. Finally, a scoping 
review of studies reporting rates of positive examination findings over the past 20 years is summarized, highlighting differences in 
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Table 1 
2023 updated approach to interpretation of medical findings in suspected child sexual abuse.  

SECTION 1: PHYSICAL FINDINGS: 
A. Findings Documented in Newborns or Commonly Seen In Non-abused Children 
* These findings are normal and are unrelated to a child’s disclosure of sexual abuse. 
Normal variants 
1. Hymenal variations 

a) Annular: hymenal tissue present all around the vaginal opening including at the 12 o’clock location 
b) Crescentic hymen: hymenal tissue is absent at some point above the 3 to 9 o’clock locations 
c) Imperforate hymen: hymen with no opening 
d) Micro-perforate hymen: hymen with one or more small openings 
e) Septate hymen: hymen with one or more septae across the opening 
f) Redundant hymen: hymen with multiple flaps, folding over each other 
g) Hymen with tag of tissue on the rim 
h) Hymen with mounds or bumps on the rim at any location 
i) Any notch or cleft of the hymen (regardless of depth) above the 3 and 9 o’clock location 
j) A notch or cleft in the hymen, at or below the 3 o’clock or 9 o’clock location, that does not extend nearly to the base of the hymen 
k) Smooth posterior rim of hymen that appears to be relatively narrow along the entire rim; may give the appearance of an enlarged opening 
l) Asymmetry in width of posterior hymenal rim 

2. Periurethral or vestibular band(s) 
3. Intravaginal ridge(s) or column(s) 
4. External ridge on the hymen 
5. Diastasis ani (smooth area) 
6. Perianal skin tag(s) 
7. Hyperpigmentation of the hymen, labia minora or perianal tissues 
8. Dilation of the urethral opening 
9. Normal midline anatomic features 

a) Groove in the fossa, seen in early adolescence 
b) Failure of midline fusion (also called perineal groove; see Figure 2) 
c) Median raphe 
d) Linea vestibularis (midline avascular area) 

10. Visualization of the pectinate/dentate line at the juncture of the anoderm and rectal mucosa, seen when the anus is fully dilated, as with passage or presence of 
flatus or stool in the anal canal 

11. Reflex anal dilation that occurs during examination maneuvers, such as traction applied to perianal tissues or positioning the patient, particularly in prone or 
supine knee-chest positions 

12. Anal dilation, causing visualization of the dentate/pectinate line, anal columns, and/or anal crypts, any of which may be mistaken for anal laceration or abrasion 
(Figures 1A and 1B) 

B. Findings commonly caused by conditions other than trauma or sexual contact 
These findings require that a differential diagnosis be considered, as each may have several different causes. 
13. Erythema, inflammation, fissuring, and/or maceration of the perianal, perineal or vulvar tissues related to poor hygiene or other irritant dermatitis 
14. Increased vascularity of vestibule and hymen 
15. Labial adhesion 
16. Friability of the posterior fourchette 
17. Vaginal discharge that is not associated with a sexually transmitted infection 
18. Anal fissures 
19. Venous congestion or venous pooling in the perianal area 
20. Complete/immediate anal dilatation in children with pre-disposing conditions, such as current symptoms or history of constipation and/or encopresis, or 

children who are sedated, under anesthesia or with impaired neuromuscular tone for other reasons 
C. Findings Due to Other Conditions, Which Can Be Mistaken for Abuse 
21. Irritative/non-infectious: erythema, inflammation, and fissuring of the perianal, perineal or vulvar tissues due to irritant dermatitis, including Jacquet’s 

dermatitis 
22. Inflammatory: aphthous ulcers, inflammatory bowel disease (anal fissures/prominent anal tags, rectal discharge), Behcets disease (painful ulcers) 
23. Dermatologic conditions: lichen sclerosus et atrophicus, folliculitis, vitiligo, angiokeratomas,and hemangiomas 
24. Immunologic causes: pyoderma gangrenosum (painful ulcers) 
25. Multifactorial/idiopathic: urethral prolapse, rectal prolapse, anal funneling 
26. Post-mortem changes: anal dilatation, red/purple discoloration of the genital structures (including the hymen) from lividity or other rare systemic conditions. 

Histologic analysis needed for confirmation. 
D. No expert consensus regarding degree of significance 
These physical findings have been associated with a history of sexual abuse in some studies, but at present, there is no expert consensus as to how much weight they should be 

given with respect to abuse. Findings 28 and 29 should be confirmed using additional examination positions and/or techniques, to ensure they are not normal variants 
(findings 1. i. 1.j) or a finding of residual traumatic injury (finding 38) 

27. Complete and immediate anal dilation with relaxation of the internal as well as external anal sphincters, in the absence of other predisposing factors such as 
constipation, encopresis, sedation, anesthesia, and neuromuscular conditions 

28. Notch or cleft in the hymen rim, at or below the 3 o’clock or 9 o’clock location, which extends nearly to the base of the hymen, but is not a complete transection. 
This is a very rare finding that should be interpreted with caution unless an acute injury was documented at the same location. 

29. Complete cleft/suspected transection to the base of the hymen at the 3 or 9 o’clock location 
E. Findings Caused by Trauma 
These findings are highly suggestive of abuse, even in the absence of a disclosure from the child, unless the child and/or caretaker provides a timely and plausible description of 

accidental anogenital straddle, crush or impalement injury, or past surgical interventions that are confirmed from review of medical records. Findings that may represent 
residual/healing injuries should be confirmed using additional examination positions and/or techniques. Isolated/few/superficial injuries that appear to be bruises or 
petechiae should be confirmed as traumatic injury by showing resolution on follow up examination. Photographs or video recordings of these findings should be taken, then 
evaluated and confirmed by an expert in sexual abuse evaluation to ensure accurate diagnosis 

(continued on next page) 
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examination approaches and criteria used to interpret examinations. 

Updates for clinical assessment, testing and treatment of children and adolescents 

Testing for sexually transmitted infections 

In children and adolescents evaluated for STIs during sexual abuse/assault assessments, the prevalence of STIs is low; 7.9 % for 
Chlamydia and 2.5 % for N. gonorrhea in one recent study (Kellogg, Melville, Lukefahr, Nienow, & Russell, 2018). The American 
Academy of Pediatrics’ Committee on Child Abuse and Neglect (Jenny, Crawford-Jakubiak & Committee on Child Abuse and Neglect, 
2013) and the Center for Disease Control and Prevention (Workowski et al., 2021) suggest that STI testing in pre-adolescent children be 
considered when:  

1) Child has experienced penetration of the genitals, anus, or oropharynx  
2) Child has been abused by a stranger  
3) Child has been abused by a perpetrator known to be infected with an STI or is at high risk for being infected (intravenous drug 

users, men who have sex with men, or people with multiple sexual encounters)  
4) Child has a sibling or other relative in the household with an STI  
5) Child discloses sexual abuse and lives in an area with a high rate of STI in the community  
6) Child has signs or symptoms of an STI  
7) Child has already been diagnosed with one STI  
8) The abused child or their parent requests STI testing 

Table 1 (continued ) 

1) Acute trauma to genital/anal tissues 
30. Acute laceration(s) or bruising of labia, penis, scrotum, or perineum 
31. Acute laceration of the posterior fourchette or vestibule, not involving the hymen 
32. Bruising, petechiae, or abrasions on the hymen 
33. Acute laceration of the hymen, of any depth; partial or complete 
34. Vaginal laceration 
35. Perianal bruising or perianal laceration with exposure of tissues below the dermis 
2) Residual (healing) injuries to genital/anal tissues 
36. Perianal scar (a very rare finding that is difficult to diagnose unless an acute injury was previously documented at the same location) 
37. Scar of posterior fourchette or fossa (a very rare finding that is difficult to diagnose unless an acute injury was previously documented at the same location) 
38. Healed hymenal transection/complete hymen cleft- a defect in the hymen below the 3 to 9 o’clock location that extends to or through the base of the hymen, 

with no hymenal tissue discernible at that location. 
39. Signs of female genital mutilation (FGM) or cutting, such as loss of part or all of the prepuce (clitoral hood), clitoris, labia minora or labia majora, or vertical 

linear scar adjacent to the clitoris (Type 4 FGM) 
3) Acute trauma to oral tissues 
40. Acute oral trauma, such as unexplained injury or petechiae of the lips or palate, particularly near the junction of the hard and soft palate  

SECTION 2: INFECTIONS 
A. Infections not related to sexual contact 
41. Erythema, inflammation, fissuring of perianal, perineal, or vulvar tissues due to bacteria, fungus, virus or parasites that are transmitted by non-sexual means, 

such as Streptococcus Type A or Type B, Staphylococcus sp., Escherichia coli, Shigella or other gram-negative organisms 
42. Genital ulcers caused by viral infections such as Epstein Barr Virus 
B. Infections that can be spread by (or are associated with) sexual transmission as well as non-sexual transmission 
Interpretation of these infections may require additional information, such as mother’s gynecologic history (HPV) or child’s history of oral lesions (HSV), or presence of lesions 

elsewhere on the body (Molluscum) which might clarify likelihood of sexual transmission. 
43. Molluscum contagiosum in the genital or anal area. In young children, transmission is most likely non-sexual. Transmission from intimate skin-to-skin contact in 

the adolescent population has been described. 
44. Condyloma acuminatum (HPV) in the genital or anal area. 
45. Herpes Simplex Type 1 or 2 infections in the oral, genital or anal area diagnosed by culture or nucleic acid amplification test 
46. Urogenital Gardnerella vaginalis (associated with sexual contact but also found in prepubertal and adolescent vaginal flora) 
47. Urogenital Mycoplasma genitalium or ureaplasma urealyticum; while sexually transmitted in adolescents, prevalence and transmission of these infections in 

children not well understood 
C. Infections caused by sexual contact, if confirmed by appropriate testing, and perinatal transmission has been ruled out 
48. Genital, rectal or pharyngeal Neisseria gonorrhea infection 
49. Syphilis 
50. Genital, rectal or pharyngeal Chlamydia trachomatis infection 
52. Trichomonas vaginalis infection isolated from vaginal secretions or urine 
53. HIV, if transmission by blood or contaminated needles has been ruled out  

SECTION 3: FINDINGS DIAGNOSTIC OF SEXUAL CONTACT 
54. Pregnancy 
55. Semen identified in forensic specimens taken directly from a child’s body  
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9) The child is unable to verbalize details of the assault 
In addition, we recommend assessments when:  

10) The sexual abuse has been witnessed or documented with photos or video, given that child subjects typically do not fully 
disclose details of their abuse (Gewirtz-Meydan, Walsh, Wolak, & Finkelhor, 2018) 

While many centers routinely test all children who present for examination with sexual abuse allegations, the rate of positive STI 
results in patients who do not meet this criteria is unknown, Most of these recommendations also apply to testing for STIs in ado-
lescents. Additional considerations for testing adolescents include history or exam findings that support concern for trafficking, 
sexting, or commercial sexual exploitation of children. Signs that suggest commercial sexual exploitation of children (CSEC) include 
previous drug and/or alcohol use, runaway behavior, involvement with law enforcement, significant wounds or fractures, STIs, and 
sexual activity with >5 partners (Greenbaum, Dodd, & McCracken, 2018). When CSEC or trafficking is suspected, the medical 
assessment should be comprehensive and include assessment for acute and chronic medical, mental health and dental needs, overall 
nutritional status, pregnancy testing, STI testing, and tests for alcohol and drug use as indicated. In addition to standard prophylaxis for 
STIs and pregnancy, the clinician should consider offering contraceptive options and referrals to community resources and national 
organizations that provide services to sex trafficking victims (Greenbaum and Crawford-Jakubiak, 2015). 

Alarming trends in media-facilitated sexual assault and sexting have also been reported (MacPherson, Brown, Herold, & Narayan, 
2018; Madigan, Ly, Rash, Van Ouytsel, & Temple, 2018; Titchen, Maslyanskaya, Silver, & Coupey, 2019). Stranger assaults, facilitated 
through social media and texts, involve significant medical and mental health risks. One study (Titchen et al., 2019) found that 24 % of 
girls and 20 % of boys had sent a sext; sexting by girls was associated with sexual activity, sexual abuse and violence by an intimate 
partner. Screening children and adolescents for unsafe media use may guide strategies for sexual assault prevention and STI testing. 

Modes of STI transmission 

The majority of STIs found during abuse evaluations are sexually transmitted, however, non-sexual transmission of Chlamydia, 
HPV, HSV and syphilis continue to be explored in recent publications. The 2021 CDC guidelines (Workowski et al., 2021) cite studies 
from 1994 (Bell et al., 1994) and 1986 (Schachter et al., 1986) as support for prolonged Chlamydia vaginitis following birth for “as 
long as 2–3 years.” Recent guidelines from the American College of Gynecology (ACOG) (https://www.acog.org/womens-health/faqs/ 
routine-tests-during-pregnancy?utm_source=redirect&utm_medium=web&utm_campaign=otn, accessed 1/17/2023) recommend 
routine/universal testing for STIs, including Chlamydia, early in pregnancy followed by treatment and test of cure during pregnancy 
for positive results. Routine screening and treatment during pregnancy has resulted in a dramatic decrease in perinatal chlamydial 
infections in the United States (Hammerschlag, 2022). In addition, current STI testing modalities are more sensitive than those used 
prior to 2000, so it is likely that more infections are detected and treated now than previously, further reducing the likelihood of STI 
perinatal transmission. Improved testing modalities and observed decreases in perinatal infections also contribute to this lower 
likelihood of perinatal transmission. 

Perinatal transmission of STIs (Table 1, Section 2C) may still be possible, but should be considered less likely in regions where 
routine screening and treating STIs during pregnancy is the standard of care. 

Syphilis beyond the postnatal period is generally considered to be sexually transmitted. A recent publication (Moscatelli et al., 
2021) postulates post-natal non-sexual transmission of syphilis by oral secretions. In this study, 24 children (mean age 4.2 years) had 
serologic evidence of syphilis whereas all mothers had negative serology during pregnancy; 15 children presented with condylomata 
lata. Sexual transmission was excluded based on “psychosocial evaluation…[that] did not reveal signs of sexual abuse in any of the 
cases.” The authors speculated that “overcrowded and poor household conditions” and transmission via oral secretions through 
“kisses, breastfeeding, sharing utensils” or “pre-mastication of food,” were the primary causes although 70.5 % of the tested (N = 78) 
household contacts were negative for syphilis. This study did not provide clear or convincing evidence to exclude sexual abuse in this 
population of young children. In evaluating anogenital STI infections in pre-verbal children, the presence of a household member with 
the same infection does not exclude sexual transmission, and a psychosocial evaluation is inadequate to exclude sexual abuse. 

While gonorrhea infections beyond the newborn period are generally considered to be sexually transmitted, past and recent case 
reports (Hasui, Kamiya, & Nakasuji, 2022; Rana & Gurung, 2021) postulate post-natal non-sexual transmission in young children. In 
one case report (Rana & Gurung, 2021) of a preverbal (2.5 years old) child with ocular gonorrhea, the mother was described as 
“irritable and uncooperative” and non-sexual transmission was concluded because there was no history from the child or mother. Other 
sites were not tested for gonorrhea, nor was the genital examination described. The other case report (Hasui et al., 2022) was a 2-year- 
old who presented with a bloody vaginal discharge and positive gonorrhea culture. Because the parents developed gonorrhea 
“simultaneously,” the child was “constantly with [the mother],” and “the route of infection could not be identified,” it was concluded 
that the child had contracted gonorrhea through non-sexual means. As these case reports provide a weak evidence base for non-sexual 
transmission of gonorrhea, the Interpretation Table has retained gonorrhea in the category of infections caused by sexual contact if 
perinatal transmission has been excluded. Therefore, children presenting in the post-natal period with gonorrhea (identified at any 
site) and no known history of sexual contact should still have a complete medical assessment for sexual abuse. 

Herpes Simplex Virus (HSV) serology is of limited value in determining a primary type-specific herpes infection (Page et al., 2003); 
serology is also of limited value in confirming that the first known appearance of the lesions is related to the timing of the sexual 
assault. HSV culture or NAA testing is recommended for diagnosis in patients with suspicious lesions (Workowski et al., 2021). The 
Interpretation Table has been updated to reflect that HSV infection should be diagnosed with culture or NAA testing only. 

A recent metanalysis study examined characteristics of anogenital Human papillomavirus (HPV) lesions in children in an attempt to 
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differentiate sexual from non-sexual modes of transmission. (Awasthi, Ornelas, Armstrong, Johnson, & Eisen, 2021;). While the 
presence of warts in any anogenital location and in children older than 3 years predicted a diagnosis of sexual abuse, several of the 
included studies were >20 years old and utilized non-specific examination findings (such as enlarged vaginal or anal opening) as 
diagnostic criteria for abuse. Other publications have examined the role of HPV subtyping of anogenital warts in determining mode of 
transmission. As both cutaneous HPV subtypes (such as those commonly found on the hands) and mucosal HPV subtypes (such as those 
commonly found within the genitals and anus) have been identified in anogenital warts subtyping is not helpful in differentiating 
sexual and non-sexual transmission (Costa-Silva, Azevedo, & Lisboa, 2018; Giannaki et al., 2013). While cutaneous HPV lesions and 
subtypes are typically considered ubiquitous and transmissible through non-sexual contact, cutaneous HPV can also be sexually 
transmitted through hand-to-genital contact. Regardless of HPV subtype, condylomata acuminata has been considered suspicious for 
sexual abuse, especially if the lesions initially appear in a child older than 5 years (Workowski et al., 2021). However, it is not clear 
whether the age at clinical diagnosis approximates the age at which the infection was transmitted since lesions can be obscure or latent 
for months or years. Because mucosal HPV subtypes have been identified in vaginal samples of prepubertal and postpubertal children 
without a history of sexual contact (Bacopoulou et al., 2016), and because the mode of transmission or transference of the virus is 
unknown in these situations, we have eliminated the statement about sexual transmission of HPV in children older than 5 years from 
the Interpretation Table. The evaluation of children with anogenital warts should include a detailed medical history (i.e., history of 
HPV cutaneous and mucocal infections in mother, caregivers and child), interview of verbal children, and examination, including 
testing for other STIs; reporting to child protection agencies should be considered when abuse remains a possibility. In considering the 
medical history, it should be noted that a negative history of known HPV infection in a household contact does not imply sexual abuse 
by a non-family member. Likewise, a history of HPV in a household contact does not exclude the possibility of sexual abuse of the child. 

Because HPV infections can occur as a result of sexual assault, the Center for Disease Control and prevention has recommended the 
HPV vaccine for sexually abused children who are age 9 years and older (Workowski et al., 2015) due to an increased risk for unhealthy 
or premature sexual behavior. An HPV vaccine can also be provided for unvaccinated or partially vaccinated adolescents presenting 
acutely following a sexual assault; some evidence suggests a preventative or prophylactic role for the vaccine in this clinical setting 
(McCormack, 2014). 

Screening and treatment for STIs 

The most recent CDC guidelines recommend FDA-cleared NAA testing for N. gonorrhea, Chlamydia trachomatis, and Trichomonas 
vaginalis in children, adults and adolescents. Based on history and clinical assessment, “urogenital, pharyngeal and rectal testing should 
be considered for preverbal children and children who cannot verbalize details of the assault” (Workowski et al., 2021). In addition, we 
would recommend that testing not be limited to sites in which penetration is described, given the potential for incomplete disclosures 
by the child and contiguous spread from genitals to anus (primarily in females). Confirmatory testing of positive results is recom-
mended in situations where the results may be forensically significant (children and adolescents who are not sexually active). In 
contrast to earlier versions, the 2021 CDC guidelines no longer provide direct references that details alternate target testing as the 
preferred method of confirmation testing. When considering prepubertal children, there is ongoing potential risk for false positive 
results when utilizing non-couture testing methodologies to identify an STI in a low prevalence population. Therefore, providers 
should employ a testing strategy that maximizes specificity (Hammerschlag, 2011; Hammerschlag & Guillén, 2010; Qin & Melvin, 
2020). Pharyngeal gonorrhea and chlamydia have been added to the Interpretation Table. 

Because rectal Chlamydia has been identified in females denying anal-penile contact, clinicians should consider obtaining rectal 
swabs for patients with a history of only vaginal-penile contact (Chan et al., 2016). Due to emerging antibiotic resistance, the rec-
ommended prophylaxis and treatment for gonorrhea and chlamydia has changed, increasing Ceftriaxone to 500 mg IM and replacing 
the one-time Azithromycin dose with 7 days of Doxycycline (Workowski et al., 2021). These changes have generated concerns for non- 
compliance and inadequately treated infections. When non-compliance is a concern, a one-time Azithromycin dose can be provided 
although follow up evaluation and re-testing may be needed, particularly for patients with positive Chlamydia results from their initial 
examination. To allow clearance of Chlamydia, a test of cure should be delayed for 4 weeks following treatment (Geisler, Hocking, 
Darville, Batteiger, & Brunham, 2022). 

Follow up care 

Follow-up examinations have been recommended in previous publications (Gavril, Kellogg, & Nair, 2012; Workowski et al., 2021) 
to complete STI testing, complete HPV vaccines, monitor treatment and side effects to post-exposure prophylaxis, and to further clarify 
examination findings. A statement regarding the importance of confirming some exam findings as trauma through a follow up ex-
amination has been added to the Interpretation Table. Additionally, gonorrhea and chlamydia sensitivity to antimicrobial treatment 
has continued to evolve, presenting challenges to ensuring efficacious treatment and increasing the need to test for cure in some 
circumstances. Additional reasons to provide follow up include re-assessment of recovery from physical and psychological injury a few 
days and a few weeks following the assault (Kaplan, Moore, Hirway, Barron, & Goldberg, 2021), particularly in patients at risk for self- 
injurious thoughts or behaviors. 

Interpretation of Physical and Laboratory Findings (Table 1) 

Findings that have been edited or added to the 2018 version of the Interpretation Table include: 
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1. Section 1B Findings commonly caused by medical conditions other than trauma or sexual contact 
Anal funneling and folliculitis have been added to this section. Anal funneling has been described as an anorectal malformation 

(Suomalainen, Wester, Koivusalo, Rintala, & Pakarinen, 2007) and as a traumatic finding (Hobbs & Wright, 2014), but further 
evidence is needed to support a traumatic etiology. Folliculitis is common among adolescents who shave their pubic hair and 
sometimes progresses to ulcerative lesions and cellulitis. Anal dilatation is further clarified as a normal finding in some children 
after 1–2 min when they are placed in the prone knee chest position or have stool in the anal vault (McCann, Miyamoto, Boyle, & 
Rogers, 2007; Myhre et al., 2013). 

New section added: E3. Oral findings reported in individuals who present acutely with oral-penile penetration. Few 
studies have examined intra-oral injuries that result from oral-penile penetration. “Unexplained injury or petechial hemorrhage of 
the palate, particularly at the junction of the hard and soft palate” has been attributed to forced oral penetration (Fisher-Owens 
et al., 2017; Schlesinger, Borbotsina, & O’Neill, 1975). In another study, the most common oral injuries associated with sexual 
assault in patients 16 and older were abrasions and bruises or petechiae to the lips (Brew-Graves & Morgan, 2015). Facial injuries 
also occur during physical assault so interpretation of these injuries relies primarily on patient history. While additional research is 
needed to establish the type and frequency of oral injuries sustained during oral-penile contact, examiners may wish to consider 
photo-documentation of any oral injuries identified during sexual assault examinations.  

2. Section 2B. Infections that can be spread by (or are associated with) sexual transmission as well as non-sexual transmission 
Although there have not been any recent studies regarding anogenital infections with Gardnerella or Mycoplasma in children or 

adolescents, these are added to the table for completeness. 
Gardnerella vaginalis is uncommonly diagnosed in prepubertal females, but is commonly found in sexually active adolescents and 

adults. In one study, Gardnerella was found in children who were sexually abused and children who were thought not to be sexually 
abused (Ingram et al., 1992). Gardnerella is considered normal vaginal flora, occurring in up to 13.5 % of prepubertal children 
(Neyazi, 2019). Rather than sexual transmission, it is likely that sexual contact alters vaginal flora and overgrowth of Gardnerella 
results in vaginosis. Bacterial vaginosis may increase risk of infection with STIs, including HIV, gonorrhea, Chlamydia, tricho-
monas, HPV and HSV (Abbai, Nyirenda, & Naidoo S., Ramjee, G., 2018; Abbai, Reddy, & Ramjee, 2016; Brusselaers, Shrestha, van 
de Wijgert, & Verstraelen, 2019). If Gardnerella is identified, the child should be screened for sexual abuse and tested for other STIs. 

Similarly, anogenital infections with Mycoplasma hominis and Ureaplasma urealyticum are associated with sexual activity in 
adolescents and adults, but are considered uncommon in prepubertal children and can occur in children who are not sexually 
abused (Jain, 2004). Identification of these infections should prompt testing for other STIs, but as an isolated finding may be 
transmitted through non-sexual sources.  

3. 2C. Infections caused by sexual contact, if confirmed by appropriate testing, and perinatal transmission has been ruled out 
Pharyngeal Chlamydia trachomatis infection has been added, based on studies of STIs identified at extra-genital sites (Kellogg 

et al., 2018). 

2022 interpretation of medical findings survey 

In order to determine the level of agreement among providers of sexual abuse evaluations regarding their interpretation of ano-
genital HSV or HPV infections and findings in the “No expert consensus regarding degree of significance” category of the Interpretation 
Table, a survey was conducted in November 2022. An invitation to participate was sent via the organization’s listserv to the 642 
members of the Ray E. Helfer Society, an honorary society for physicians involved in the assessment of child abuse. 

Based on responses to the 2022 survey, three physical exam findings remained in the “no expert consensus” section and the two 
infections remained in the “Infections that can be spread by non-sexual as well as sexual transmission” section. A previous publication 
(Adams et al., 2018) summarizes the studies and rationale for the exam findings listed in the “no expert consensus” category. Results of 
the survey are presented in Table 2. Regardless of examiner experience or regularity of practice (Questions 7 and 8), more than half of 
the respondents indicated that marked, immediate anal dilation to 2 cm or more, a deep posterior notch nearly to the base of the 
hymen, and anogenital HSV type 1 or 2, and an anogenital HPV infection in a child older than 5 years had “possible but unclear 
significance with respect to abuse.” With one exception, there were no significant differences in responses to questions 1, 3, 4, 5, and 6 
when those who practiced regularly (question 7, answer b) were compared to those who practiced less regularly; those who practiced 
regularly were more likely to indicate that a “very narrow posterior rim of hymen’ was not significant finding of abuse when compared 
with those who conducted exams less regularly (Fisher’s exact test, p=.006; implemented in the R package “gtsummary” version 1.6.3; 
https://cran.r-project.org). Responses to questions 1, 3, 4, 5 and 6 did not significantly differ among those who had performed fewer 
than 1000 exams when compared to those who had conducted >1000 exams. Whereas about one-third of respondents indicated that 
anogenital HSV 1 or 2 infections were concerning or highly suggestive of abuse, fewer than 20 % thought condylomata acuminata was 
concerning or highly suggestive of abuse. This may be due to differences in latency periods, delay of clinical diagnosis, and likelihood 
of non-sexual transmission via hygiene assistance. No recent studies have further elucidated the probability of non-sexual transmission 
of anogenital HSV type 2 in children. Assessing the likelihood of sexual transmission in children with anogenital HPV or HSV infections 
is case-specific and dependent on numerous factors, including the age of the child, presence of other STIs, timing of symptoms, and 
presence of other evidence to support sexual contact. In addition, the epidemiology of HPV infections in children is likely changing due 
to HPV vaccines in adolescents and adults. 
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Rates of positive examination findings among children and adolescents evaluated for sexual abuse 

Why “normal” does not mean “nothing happened” 

There have been challenges in the last 10 years as to whether a normal examination is possible in children who experience vaginal- 
penile penetration. One viewpoint publication (Hariton, 2012) has questioned whether it is “normal to be normal” (Adams, Harper, 
Knudson, & Revilla, 1994), based on the supposition that “penetration” that is “partially or completely through the hymen ring” 
(Hariton, 2012) in a prepubertal female will always result in injury. However, there is a lack of certainty that a prepubertal child’s 
statement that “he put it inside” actually represents penetration beyond the hymenal rim or contact to the hymenal rim, both of which 
can cause pain and/or bleeding. A child or adolescent may have a normal examination following sexual abuse for several reasons, 
including:  

1. No sexual contact occurred  
2. Sexual contact occurred but did not result in visible injury  
3. Sexual contact occurred and resulted in injury that healed. 

Table 2 
Responses to 2022 survey (N = 113 responders).   

1. What is the significance, with respect to possible sexual abuse, of the finding of marked, immediate anal dilation to an AP diameter of 2 cm or more, in the 
absence of predisposing factors such as chronic constipation, encopresis, sedation, anesthesia, neuromuscular conditions or the postmortem state? (N = 113)  
a. Not a significant finding for abuse 24/113 (24 %)  
b. Possible but unclear significance with respect to abuse 75/113 (66 %)  
c. Concerning for abuse 8/113 (7 %)  
d. Highly suggestive of abuse 1/113 (1 %)  
e. Other: 2/113 (2 %)  

2. Do you think the examination position of the child (supine knee-chest, prone knee-chest, left lateral knee-chest) can change the likelihood of observing reflex 
anal dilation? (N = 112)  
a. Yes 72/112 (64 %)  
b. No 7/112 (6 %)  
c. Unsure 32/112 (29 %)  

3. What is the significance of a very narrow posterior rim of hymen, located between 9 and 3 o’clock with patient in the supine position, which is confirmed in the 
prone knee-chest position? (N = 112)  
a. Not a significant finding for abuse 67/112 (60 %)  
b. Possible but unclear significance with respect to abuse 39/112 (35 %)  
c. Concerning for abuse 3/112 (3 %)  
d. Highly suggestive of abuse 0/112 (0 %)  
e. Other: 3/112 (3 %)  

4. What is the significance of finding a deep notch, nearly to the base of the posterior rim of hymen, between 3 and 9 o’clock in the absence of a history of injury 
from an accident or fall? (N = 112)  
a. Not a significant finding for abuse 9/112 (8 %)  
b. Possible but unclear significance with respect to abuse 61/112 (54 %)  
c. Concerning for abuse 33/112 (29 %)  
d. Highly suggestive of abuse 7/112 (6 %)  
e. Other: 2/112 (2 %)  

5. What is the significance of diagnosing Herpes Simplex Type 1 or 2 from lesions in the genital or anal area in a child over 5 years of age, who no longer requires 
assistance with bathing or toileting hygiene, has no history of sexual contact or previous oral or anogenital lesions, has no other STDs and an otherwise normal 
examination? (N = 113)  
a. Not a significant finding for abuse 6/113 (5 %)  
b. Possible but unclear significance with respect to abuse 70/113 (62 %)  
c. Concerning for abuse 31/113 (27 %)  
d. Highly suggestive of abuse 4/113 (4 %)  
e. Other:2/113 (2 %)  

6. What is the significance of finding lesions due to condyloma acuminata in the anal or genital area of a child over the age of 5 years who no longer requires 
assistance with bathing or toileting hygiene, has no history of sexual contact or other verruceous growths, has no other STDs and an otherwise normal 
examination? (N = 113)  
a. Not a significant finding for abuse 7/113 (6 %)  
b. Possible but unclear significance with respect to abuse 84/113 (74 %)  
c. Concerning for abuse 16/113 (14 %)  
d. Highly suggestive of abuse 5/113 (4 %)  
e. Other: 1/113 (1 %)  

7. Are you currently performing child sexual abuse medical evaluations? (N = 113)  
a. Yes, occasionally 21/113 (19 %)  
b. Yes, regularly 83/113 (73 %)  
c. No 9/113 (8 %)  

8. Approximately how many child sexual abuse medical examinations have you performed during your career? (N = 113)  
a. <500 29/113 (26 %)  
b. 500 to 1000 27 (24 %)  
c. 1000 to 2000 26/113 (23 %)  
d. d. Over 2000 31/113 (27 %)  
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Table 3 
Studies reporting acute injuries from sexual abuse and assault (≥80 % of exams done within 5 days).  

Publication year, first 
author1 

Patients with 
ano-genital 
injury 
(N;%) 

Population 
descriptors 

Clinician 
specialty 

Includes findings not listed in 
Section 1E in 2018 
Interpretation Table? 

Additional comments 

Adams, Girardin and 
Faugno, 2001 
US 

137/214;64 % -All females, 
-All adolescents 
-87% seen within 
72 h 

Nurse-S Yes; erythema, swelling of 
hymen, lacerations with 
toluidine blue dye 

-Used toluidine blue dye  
-No photos 
-Physician reviewer indicated 
“findings less than stated” on 26% 
of cases 

Jones, Rossman, Hartman 
and Alexander, 2003 
US 

173/204;85 % -All females, ages 
13–17 
-89 % seen within 
72 h 

Nurse-S Yes, erythema, edema, 
lacerations with toluidine blue 
dye 

-Used toluidine blue dye 
-One photo of hymenal bruise 
-Compared sexually assaulted 
adolescents (85 %with injury) to 
adolescents reporting consensual 
sex (73 % with injury) 

Rossman, Jones, Dunnuck, 
Wynn and 
Bermingham, 2004 
US 

43/53;81 % -All females, ages 
13–78 (mean age 
20.4 yrs) 
-94 % seen within 
72 h 

Nurse-S Yes, erythema and abrasions 
and injuries to cervix 

- Used toluidine blue dye  
-Photos provided of vaginal and 
cervical lacerations but difficult to 
interpret 
-Erythema was most common 
finding 
-All had history of (only) digital- 
vaginal penetration 

Sugar, Fine and Eckert, 
2004 
US 

52/180;29 % -All females, ages 
15–19 
-76.5 % seen 
within 24 h 

Ob-gyn 
residents 

No details of anogenital trauma 
other than bruise, abrasion, or 
laceration of unspecified 
location 

-No photos 
-Genital-anal injury was more 
common in 15–19 year-olds than 
older groups 
-Genital injury more common in 
those without prior intercourse 

White and McLean, 2006 
US 

90/208;43 % -All females, 
Ages 12–17 
-Average time to 
exam 65 h 

MD-S No details of anogenital trauma 
other than “full thickness/less 
than full thickness” hymen 
lacerations, bruises, abrasions 

-No photos 
-Injuries more common in “virgin” 
vs “non-virgin” group 

Hornor, Thackeray, 
Scribano, Curran and 
Benzinger, 2012 
US 

97/336;29 % -88 % females, 
ages 1–20 
-65 % seen within 
24 h and all had 
forensic kits 

Nurse-S Not specified; looked at 
“anogenital injury” vs no 
anogenital injury 

-No photos 
-Goal of study was to compare 
exam and legal outcomes pre- 
PSANE to PSANE intervals; 
positive exam findings increased 
from 20 % to 34 % 

Baker and Sommers, 2008 
US 

92/140;66 % -All females ages 
14–21  
-All seen within 
72 h 

Nurse-S Yes, cervical injuries, redness, 
and edema 

-No photos 
-Used TEARS2 criteria 
-Found younger age not associated 
with presence/absence of injury 
but was associated with increased 
number of genital injuries 

Gallion, Milam and Littrell, 
2016 
US 

73/340;21 % -All females, up to 
age 17 
-All seen within 
72 h 

Nurse-S, PA, 
MD-S 

Indicates uses Adams criteria 
(see comment) 

-No photos 
-33 of 99 children with anogenital 
findings had “acute trauma to 
labia, perineum or fourchette/ 
fossa” 

Zilkens et al., 2017 50/189;26 % -All females, ages 
13–17 
-80 % seen within 
72 h 

24 MD-S; 
affiliated with 
legal medicine 
facilities 

Yes, abrasions and injury to 
cervix, mons pubis, perineum 

-No photos 
-All had history of vaginal 
penetration 

Smith, Raman, Madigan, 
Waldman and 
Shouldice, 2018 
US 

91/ 
643;14.2 % 

-82 % female, 
ages 0–18  
-All seen within 
72 h 

Pedi-S No -No photos 
-Adolescents (vs <12 yr) and 
females (vs males) were more 
likely to have diagnostic findings 

Ohayi and Ezugwu, 2019 22/32;69 % -All females, ages 
10–19 
-All seen within 
72 h 
- 

MD-S?; unclear Yes, includes abrasions of labia 
and clitoris 

-No photos 
-Genital injuries more likely in 
“virgins” vs “non-virgins” 

Rossman, Jones, Dunnuck, 
Wynn and 
Bermingham, 2004 
US 

309/410;75 % -All females, ages 
12–51 
-All had forensic 
evidence 
collection 

Nurse-S 
EM-MD 

Yes, abrasions, erythema, and 
edema 

-No photos 
-Sexually assaulted females 
without prior sexual intercourse 
had greater number of injuries 
than those with prior sexual 
intercourse 

(continued on next page) 
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Children and adolescents can have normal anogenital examinations even when there is evidence that sexual abuse occurred:  

1. Acute definitive evidence that heals completely (McCann et al., 2007)  
2. Pregnancy (Kellogg, Menard, & Santos, 2004)  
3. Confirmed presence of an STI (Girardet et al., 2009; Kellogg et al., 2018)  
4. Confirmed presence of foreign DNA (Girardet et al., 2011; Thackeray, Hornor, Benzinger, & Scribano, 2011)  
5. Photographic evidence of sexual abuse (Vrolijk-Bosschaart et al., 2017) 

Studies reporting rates of positive examination findings 

A scoping review of all papers reviewed from 2000 to 2022 by The Quarterly, a publication of the Helfer Society plus additional 
references cited in these papers yielded 32 studies that reported positive examination rates in children and adolescents evaluated for 
sexual assault or abuse. Tables 3, 4 and 5 summarize these studies grouped by acute exams (at least 80 % of examinations conducted 
within 5 days), non-acute exams (all exams conducted >5 days from the last abusive event) and studies combining rates for both acute 
and non-acute examinations. A meta-regression analysis (performed on proportions by random intercept logistic regression, imple-
mented in the metaprop function of the R package “meta” version 6.1–0; https://cran.r-project.org/) of these three study groupings 
examined the relationship between positive exam rate and exam acuity (acute, non-acute, combination of acute and non-acute), use of 
Adams classification to assess examination findings (yes or no), publication (prior to 2011 and subsequent to 2010), use of toluidine 
blue dye (yes or no), where study was conducted (U.S. vs non-U.S.), patient population younger than 13 years (yes or no), and exam 
assessment conducted by pediatric subspecialist or child abuse pediatrician (yes or no). 

As expected, positive exam rates were significantly higher among studies of acute exams when compared with studies of non-acute 
exam findings (p = 0.0001) and studies that combined acute and non-acute exam findings (p = 0.0097). For acute exams (Table 3), 
rates of positive exam findings ranged from 14.2 % to 85 %; there was a tendency for lower rates to be reported in studies that included 
prepubertal children and studies that were conducted in the U.S. However, when U.S. studies were compared to non-U.S. studies, there 
was no statistical difference in positive exam rates. This is likely due to 5 U.S. studies of adolescents and adults that utilized toluidine 
blue dye and reported 64 %–85 % positive exam rates. Positive exam rates were significantly higher among studies that utilized to-
luidine blue dye (p = 0.0028). Although the presumption in these studies has been that toluidine blue uptake is specific for sexual 
assault injury, there are other non-traumatic causes of skin breakdown that can expose nucleated cells and result in toluidine blue 
uptake. Positive examination rates were lower among studies that involved examinations conducted by pediatric specialists or child 
abuse pediatricians (p = 0.0425). None of the studies conducted by pediatric specialists utilized toluidine blue dye or the TEARS (tears, 
ecchymoses, abrasions, redness, or swelling) criteria to identify trauma. There were no statistical differences between studies of acute 
exams that were published prior to 2011 compared with studies published after 2010 or studies that utilized the concurrent version of 
the Adams criteria versus those that did not. 

Positive exam rates for non-acute examinations were all <12 % with one exception (Bruni study, 88 %). This is expected, given that 

Table 3 (continued ) 

Publication year, first 
author1 

Patients with 
ano-genital 
injury 
(N;%) 

Population 
descriptors 

Clinician 
specialty 

Includes findings not listed in 
Section 1E in 2018 
Interpretation Table? 

Additional comments 

-All had history of penile 
penetration 
-Used TEARS criteria 
-Toluidine blue dye used 

Kaplan, Moore, Hirway, 
Barron and Goldberg, 
2021 
US 

29/182;16 % 62.5 % female, all 
under age 18 -All 
seen within 96 h 

EM-MD 
EM-NP 

Not specified -No photos 
-Examined compliance with 
follow-up exams which was higher 
for younger patients, and those 
with injuries or CPS/law 
enforcement involvement 

Suttipasit, 
Sinlapamongkolkul, 
Wongwittayapanich, 
2022 

275/446;62 % -All females, ages 
10–18 
-All seen within 
120 h 

“Forensic staff” 
MDs and 
residents 

Yes, included “abrasions” of 
labia, cervix, and “external” 
anogenital sites, and edema 

-No photos 
-Anogenital injury was more 
common in non-consenting 
females (70 %) than consenting 
females (56 %) 

Ouellette et al., 20223 

US 
687/977;70 % All females, ages 

13 and older; 
mean age 
23.9 yrs. 
-All seen within 
96 h 

Nurse-S Yes, included erythema and 
edema and nuclear staining 
with toluidine blue dye 

-No photos 
-Found no difference in frequency, 
type or location of anogenital 
injury among rape victims with 
and without recent consensual 
sexual contact 
-Used toluidine blue dye 

See Table 5 for footnotes and sbbreviations 
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all of these studies included prepubertal children. Rates of positive examination findings were lower in studies published subsequent to 
2011 (p = 0.0212), consistent with the progressively longer list of anatomical variants and mimics of trauma. 

Studies reporting findings from combined acute and non-acute clinical assessments ranged in positive exam rates from 4.5 %–74 %, 
although all but 2 studies reported rates <30 %. Studies with subject populations of only children younger than 12 years (p = 0.0395) 
and those that involved pediatric subspecialists or child abuse pediatricians (p = 0.0257) had significantly lower rates of positive exam 
findings than studies that included adolescents or other clinician disciplines. 

This variability in positive exam rates is not unique to pediatric sexual assault examinations; a review of adolescent/adult sexual 
assault literature reports anogenital findings in 16 % to 77 % of patients and attributes the disparity to variable examination protocols, 
injury classification and examiner qualifications (Laitinen, Grundmann, & Ernst, 2013). Among pediatric cases, variations in rates of 
positive examination findings are generally expected based on patient age (adolescents generally higher than pre-adolescents), patient 
sex (females higher than males), and examination acuity (patients examined acutely have higher rates of positive examination findings 
than those examined nonacutely), but significant variations are observed beyond these expected differences. 

There are several possible explanations for the variance in positive examination rates. First, there appears to be lack of agreement 
regarding the specificity of some examination findings for trauma. Since anogenital erythema can also be associated with irritation, 
inflammation, infection, and non-estrogenized state in females, it is listed in the Interpretation Table as a “Finding commonly caused 
by medical conditions other than trauma or sexual contact.” However, the TEARs criteria, utilized in some studies, does include 
“redness” as a traumatic finding. We have not found any recent studies that support a change in how redness or erythema should be 
interpreted. Other findings of questionable or unknown specificity to trauma include hymenal perforation, lateral hymenal clefts, anal 
funneling, reflex anal dilatation, anal tags, anal laxity, abrasions to the cervix, positive staining with toluidine blue dye, and labial 
fissures. In addition, since many studies did not include photographs of reported examination findings, it is not possible to determine 
what was observed and how it was interpreted. For example, it was not possible to discern how lacerations were differentiated from 
fissures, how scars were differentiated from anatomical variants, or whether healed hymenal transections were confirmed with 
different techniques or independent expert review. Based on review of studies that did provide photo-documentation, interpretation of 
observed or reported findings likely varies among clinicians. 

While it is possible that disparities in reported injury rates are due in part to patient- and geographic-specific variations in sexual 
assault injuries, this cannot be evaluated without consensus regarding observed findings and interpretation of these findings. High 
quality video of examination finding may improve reviewer agreement (Killough et al., 2016) regarding observed examination 
findings, a pre-requisite for agreement on interpretation of such findings. Quality improvement of photo- and video-documentation is 

Table 4 
Studies reporting non-acute injuries from sexual abuse or assault (exams done >5 days after last contact).  

Publication year, 
first author1 

Total patient 
population2 

Population descriptors Clinician 
specialty 

Includes findings not listed 
in Section 1E in 2018 
Interpretation Table? 

Additional comments 

Berenson et al., 
2000 
US 

4/192;2 % -All females, ages 3–8 yrs with 
history of penetration 

Pedi-S and 
Gynecologist 

Yes, hymenal perforation, 
deep notch 

-Includes photos 

Heger, Ticson, 
Velasquez and 
Bernier, 2002 
US 

66/1652;4 % 82 % females, all age 14 years 
and younger 

Pedi-S No -No photos 
-6 % of girls reporting penetration 
had abnormal exams 

Bruni, 2003 44/50;88 % -74 % females, ages 2–14 
-All with abuser guilty plea to 
“anal abuse” 

MD-S and 
gynecologist 

Yes, anal funneling, tags, 
RAD, venous congestion 

-No photos 
-42 children had anal scars 

Anderst, Kellogg 
and Jung, 
2009 
US 

56/506;11 % -All females, ages 5–17 with 
history of genital penetration 

Pedi-S No -Photos provided 
-Positive exam findings were 
associated with a history of 
bleeding, but not associated with 
reported number of penetrative 
events 

Gallion, Milam 
and Littrell, 
2016 
US 

26/1160;2 % -All females, up to age 17 Nurse-S, PA 
and MD 

No -No photos 
-Positive exam findings were 
associated with patient’s history of 
vaginal (vs genital) penetration 

Al-Jilaihawi, 
Borg, Maguire 
and Hodes, 
2017 

16/233;7 % 80 % females, up to age 17 Pedi-S Yes, hymenal transection 
at 3 or 9(61 %), partial 
transection, deep notch, 
RAD 

-No photos 
-Used 2008 Royal College 
evidence-based guidance 

Vrolijk-Bosschaart 
et al., 2017   

0/54;0 % 

-20 % females, up to age 6, all 
from daycare case with abuse 
confirmed by conviction and/ 
or pornography   

EM-MD  
Yes, perianal scars and tags 
and reflex anal dilatation 

-No photos 
-Used 2015 Royal College 
evidence-based guidance 

See Table 5 for footnotes and sbbreviations 
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Table 5 
Studies reporting combined acute and non-acute injuries from sexual abuse or assault.  

Publication year, 
first author1 

Total patient 
population 

Population 
descriptors 

Clinician specialty Includes findings not listed in Section 
1E in 2018 Interpretation Table? 

Additional comments 

Kelly, Koh and 
Thompson, 
2006 

130/ 
1346;10 % 

-86 % females, 
ages 
1 mo–17 yrs 

Pedi-S No -No photos 
- 26 % had forensic evidence kits 
-1346 of 2310 disclosed sexual 
abuse; others referred for 
behavioral changes and physical 
symptoms 

Watkeys, Price, 
Upton and 
Maddocks, 
2008 

77/193;40 % -All females, 
ages 
3 mo–17 yrs 

Pedi-S No -No photos 
-All had history of penile or digital 
penetration 
-Reported abnormal exam findings 
by acute exam vs exam done >7 
days after assault and anal vs 
vaginal 

Modelli, Galvão and 
Pratesi, 2012 

80/ 
1762;4.5 % 

-87 % females, 
all under 12 

Not specified; all 
referred to 
forensic medicine 
institute 

Yes, anal, and labial fissures, anal 
dilatation 

-No photos  
-Abnormal findings include bruises 
in neck, breast, and thigh area, 
described as “rare” 
-Did not indicate proportion of 
acute exams 

Myhre et al., 2013 
US 

11/ 
198;5.5 % 

-84 % females, 
ages .2–19 years 

Pedi-S No -Photos provided 
-9/197 had anal laceration(s) and 
4/198 had anal bruising; at least 1 
child had both and one had 
laceration and GC 
-Children with high probability of 
anal penetration more likely to 
have anal soiling, fissure, 
laceration, and total anal 
dilatation 
-About half acute, half non-acute 
exams 

Hobbs and Wright, 
2014 

136/ 
184;74 % 

-45 % female, 
ages 2–16 years 
-All with 
“alleged anal 
abuse” 

Pedi-S Yes, reflex anal dilatation, anal laxity, 
anal gaping, fissure/laceration, tag, 
scar 

-No photos 
Physical signs of anal penetration 
were based on 2008 Royal College 
evidence-based review and 1989 
Hobbs article 
-Compared sexual abuse (N = 184) 
to control group(N = 179) with 
respect to anal findings 
-16 % (29) children in control 
group had “classic signs associated 
with anal abuse” 

Morgan, Khadr and 
Bewley, 2017 

30/176;17 % -80 % females, 
up to age 12 
-All examined 
within 7 days 

Pedi-S, and 
“Sexual offences 
examiner” 

Yes, abrasions, erythema, swelling, 
tenderness 

-No photos 
-Specific injuries by location not 
described; fourchette and labia 
were most common sites and 
abrasions most common type 
-Acute vs non-acute not described, 
but list of injuries implies mostly 
acute exams 

Smith, Raman, 
Madigan, 
Waldman and 
Shouldice, 2018 
US 

45/ 
997;4.5 % 

-80 % females, 
up to age 18 
-All seen more 
than 72 h after 
abuse 

Nurse-S 
Pedi-S 

No -No photos 
-Overall results: 
3118 (87.4 %) normal exams 
247 (6.9 %) indeterminate 
33 (0.9 %) accidental 

Hauet-Wiedemann 
et al., 2018 

75/ 
285;26.3 % 

-80 % female, 
all under 18 

Pedi-S Yes, abrasions, erythema, fissures -No photos 

Zilkens et al., 2018 11/ 
77;14.3 % 

All males, all 13 
and older 
-All seen within 
10 days 

MD-S Yes, anal abrasion and “injury of anal 
canal” 

-No photos 

Garfield, Schou, 
Lassen and Leth, 
2021 

20/80;25 % All females 
under 15 years 
old 

Pedi-S,  
“Forensic medical 
expert” 

No -No photos 
-All 20 had healed transections 
(16) or fresh hymenal lacerations 
(4)  
-Used foley catheter in pubertal 
girls 

(continued on next page) 
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the first step towards achieving consistency in examination technique and recognition of normal variants, particularly those that mimic 
trauma or are misattributed to trauma. 

Some studies have reported different positive exam rates and types of genital injuries among females based on their prior sexual 
experience and whether the experience was consensual. These studies have focused primarily on adult women who were examined 
within 72–120 h of sexual contact/assault (Lincoln, Perera, Jacobs, & Ward, 2013; Rossman, Solis, Ouellette, Kolacki, & Jones, 2021; 
Suttipasit, Sinlapamongkolkul, & Wongwittayapanich, 2022). None of the studies provide photographs demonstrating the injuries 
reported. High rates of genital injury were reported for all non-consensual sexual encounters, ranging from 53.7 % to 81.7 %. Of 
interest, women without prior sexual intercourse experience had very high (81.7 %) rates of acute genital injury whereas other studies 
of adolescents presenting after an acute assault report much lower rates of injury (14.2 %; Smith, Raman, Madigan, Waldman, & 
Shouldice, 2018). While there may be differences between adults and adolescents in their sexual assault experiences, the significant 
disparity in rates suggests other factors, including interpretation of toluidine blue staining and differentiation between superficial and 
deep abrasions and tears may contribute to these differences. 

Working towards consensus among practitioners may require: 
1) collaborative expert review of high-quality photo- or video-documentation; 2) agreement on what is viewed in the photo/video- 

documentation and 3) agreement on interpretation of what is viewed. Initially, this review process could be conducted independent of 
the patient’s history or symptoms which could introduce bias and may result in misinterpretation. For example, some clinicians will 
interpret a finding as trauma if the patient complains of pain when the area is touched; however, individuals who have experienced 
traumatic events or who are anxious about the anogenital examination may have emotional reactions that are interpreted by the 
patient or the practitioner as physical pain. 

Conclusion 

The main updates to the 2018 guidelines for the medical assessment and care of children who may have been sexually abused relate 
to testing for sexually transmitted infections, treating sexually transmitted infections, follow up care and the interpretation of physical 
examination findings. A recent survey of child abuse pediatricians supports no changes to the physical examination items in the “no 
expert consensus” or “infections that can be spread by non-sexual as well as sexual transmission” categories of the Interpretation table. 
The finding of a deep notch in the posterior hymen is still an inconclusive finding, with no expert consensus as to the degree of sig-
nificance with respect to abuse. 

A summary of studies reporting positive examination rates indicates suggests considerable variability based not only on acuity of 
the examination but also on examination techniques, examiner discipline, and differing criteria for what is interpreted as “trauma.” 
Recommendations to approach consensus in recognition and interpretation of anogenital findings include: 1) advocate for high-quality 
photo- or video-documentation and 2) commit to peer review discussion across disciplines regarding what is seen on examination and 
how it is interpreted. Indications for STI testing in children and adolescents has expanded, and recommendations for identifying and 
treating adolescents with high-risk behaviors is discussed. Careful examination and documentation of oral injuries in patients pre-
senting with acute forced oral-penile contact is encouraged. New CDC recommendations regarding prophylactic treatment for 
gonorrhea and Chlamydia involve challenges in patient compliance, particularly among adolescents with medical or mental health 
challenges that may compromise follow up care. STI testing with NAATs is the preferred testing modality for children, adolescents and 
adults, with attention to confirmatory testing when indicated. 

The Interpretation Table from 2018 has been revised by adding new items and clarifying the content. The revised table will 
continue to be useful in assisting medical providers to interpret physical findings in children examined for signs of sexual abuse. 

Table 5 (continued ) 

Publication year, 
first author1 

Total patient 
population 

Population 
descriptors 

Clinician specialty Includes findings not listed in Section 
1E in 2018 Interpretation Table? 

Additional comments 

Hösükler, Yilmaz 
and Erkol, 2022 

29/113;26 % 84 % female, 18 
and younger 

MD-S Yes, describes “elastic hymen,” “notch 
of hymen,” “chronic anal fissures” and 
“acute fissure” 

-No photos 
-Unclear if elastic hymen and 
notch of hymen were considered 
abnormal 

Bravo-Queipo-de- 
Llano et al., 
2022 

26/213;12 % 83 % females, 
all under 17 
-50 % seen 
within 72 h 

EM Indeterminate; indicate they base 
findings on Adams criteria but list 
“damaged hymen,” “bleeding of 
vaginal introitus” and other findings 

-No photos 

1. Studies done in the US indicated. 
2. TEARS classification system: codes injuries as tears, ecchymoses, abrasions, redness, or swelling (Slaughter, Brown, Crowley &Peck, 1997). 
3. Same US program/authors as Rossman 2021, Rossman 2004 and Jones 2003. 
MD-S is a physician who is a faculty member of a “forensic department” but is not a member of a child protection team or board certified in child 
abuse. 
Nurse-S is a SANE nurse or nurse who has received other training. 
Pedi-S is a pediatrician who is part of a child protection team (prior to child abuse board certification) or a child abuse pediatrician. 
RAD: reflex anal dilatation. 
EM: Emergency Medicine clinician. 
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Collection of Forensic Evidence From Pediatric
Victims of Sexual Assault

WHAT’S KNOWN ON THIS SUBJECT: The American Academy of
Pediatrics recommends that forensic evidence collection be
considered for up to 72 hours after sexual assault. Data on child
victims reveal that the yield is low beyond 24 hours, particularly
for specimens collected from children’s bodies.

WHAT THIS STUDY ADDS: Review of forensic laboratory results
including DNA amplification indicates that collection of body
swabs from children beyond 24 hours after assault may yield
evidence. Most children with positive laboratory evidence have
normal or nonspecific physical findings.

abstract
OBJECTIVE: To determine the time period after sexual assault of a
child that specimens may yield evidence using DNA amplification. Sec-
ondary questions included the comparative laboratory yields of body
swabs versus other specimens, and the correlation between physical
findings and laboratory results.

PATIENTS ANDMETHODS: Data from evidence-collection kits from chil-
dren 13 years and younger were reviewed. Kits were screened for
evidence using traditional methods, and DNA testing was performed
for positive specimens. Laboratory datawere comparedwith historical
information.

RESULTS: There were 277 evidence-collection kits analyzed; 151 were
collected from children younger than 10; 222 kits (80%) had 1 or more
positive laboratory screening test, of which 56 (20%) tested positive by
DNA. The time interval to collection was �24 hours for 30 of the 56
positive kits (68% positives with a documented time interval), and 24
(43% of all positive kits) were positive only by nonbody specimens. The
majority of children with DNA were aged 10 or older, but kits from 14
children younger than 10 also had a positive DNA result, of which 5
were positive by a body swab collected between 7 and 95 hours after
assault. Although body swabs were important sources of evidence for
older children, they were significantly less likely than nonbody speci-
mens to yield DNA among children younger than 10 (P � .002). There
was no correlation between physical findings and laboratory evidence.

CONCLUSIONS: Body samples should be considered for children be-
yond 24 hours after assault, although the yield is limited. Physical
examination findings do not predict yield of forensic laboratory tests.
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National data for 2008 reveal that
among �758 000 reported child mal-
treatment victims, 9.1% were sexually
abused. Just over half of sexually
abused children were younger than
12.1 For childrenwho present to amed-
ical facility after a recent episode of
sexual assault, standard care includes
collection of body swabs and other
specimens (such as clothing) in the
hope of identifying an assailant. Foren-
sic evidence-collection kits (“rape
kits”) contain receptacles and instruc-
tions for collection of cotton swab
specimens from the mouth, vagina/pe-
nis, and anus; scrapings or swabs
from under the victim’s nails; combed
and pulled hair specimens; as well as
miscellaneous items such as stained
clothing and debris. The American
Academy of Pediatrics recommends
that forensic evidence collection be
considered for up to 72 hours after
sexual assault and in cases of acute
injury.2 The 72-hour timeframe is sup-
ported by studies of adult women after
consensual intercourse and studies of
adult rape victims.3–5 The increased
availability of sensitive DNA amplifica-
tion methods in recent years has en-
abled detection of foreign DNA in adult
women victims even when cytological
tests were negative for spermatozoa,
which has prompted some jurisdic-
tions to request evidence collection be-
yond 72 hours after sexual assault.6

Data on the yield of evidence collection
in child sexual assault victims is lim-
ited. Christian et al7 reported that
among 273 children younger than 10
who underwent forensic evidence col-
lection after sexual assault, no swabs
were positive for blood, semen, or
sperm after 13 hours after assault,
and 64% of the evidence recovered
was found on clothing or linens. In
their study of 39 adolescent and 41
prepubertal sexual assault victims,
Young et al8 found evidence of semen
on swabs collected from 13 adoles-

cents but none of the prepubertal chil-
dren. Additional evidence was recov-
ered from clothing and linens for 3
prepubertal children. None of the 39
kits collected beyond 24 hours yielded
any evidence. Both investigations con-
cerned the use of pre-DNA amplifica-
tion laboratory methods, however, and
their applicability to modern child sex-
ual assault cases is unclear. In a more
recent analysis of forensic findings
that included some DNA methods it
was concluded that positive examina-
tion findings, age older than 10, and
pubertal Tanner stage were predictive
of positive forensic evidence.9 Clothing
in the latter study was very likely to be
positive but was collected in only a mi-
nority of cases.

The primary purpose of our investiga-
tion was to determine the time period
after sexual assault of a child that
specimens may yield positive labora-
tory evidence using DNA amplification
techniques. Our secondary questions
were to examine the correlations of
specimen source and physical exami-
nation findings to the likelihood of find-
ing positive laboratory results. A bet-
ter understanding of these questions
will enable practitioners to limit collec-
tion of specimens that are found to
have low forensic yields and can help
reassure victims and their caregivers
about the importance of other speci-
mens that prove to have greater evi-
dentiary potential.

METHODS

This investigation was a collaborative
effort between child abuse pediatri-
cians from 2 Houston medical schools
(University of Texas Houston Medical
School and Baylor College of Medicine)
and the Houston Police Department
(HPD) Crime Laboratory. The labora-
tory is the largest crime laboratory in
Houston, and processes �70% of
evidence-collection kits in the commu-
nity. Permission to conduct the study

was obtained from the human subjects
panels for both medical schools and
from HPD officials.

Data were derived from a retrospec-
tive review of case information and
laboratory results from forensic
evidence-collection kits collected from
children 13 or younger. All kits from
children 13 or younger that were pro-
cessed by the laboratory between Jan-
uary 1, 2007, and December 31, 2008,
were analyzed. The laboratory did not
process all kits, but only those inwhich
evidence was sought for investigative
or legal purposes. Laboratory meth-
ods for processing of kits remained
constant during the study period. Sep-
arate police reports also were con-
sulted when data points were missing
from the kits (such as time of assault
or victim age).

Kits were processed according to stan-
dard laboratory protocol. Body swabs
were tested for semen by acid phos-
phatase assay, and the presence of
sperm/semen was confirmed with mi-
croscopy and/or prostate-specific
(p30) antigen assay. Specimens sus-
pected of containing blood were
screened by using standard color
tests (phenolphthalein and hema-
trace). Nonbody specimens were in-
spected visually and with the aid of an
alternate light source (Omnichrome
Omniprint 1000, 450 nm [Omnichrome,
Carlsbad, CA] or Mini Crime Scope
MCS-400, 455 nm [Horiba Scientific,
Edison, NJ]) for stains. Identified
stains were tested for evidence of
sperm/semen and blood using the
tests used for body swabs. Confirma-
tive DNA testing was performed for
specimens with positive microscopy,
p30, or color test result. Specimens
thought to contain other biological ev-
idence (eg, saliva) were tested directly
by DNA analysis. For kits with multiple
positive results on screening tests,
only the strongest or most probative
specimens were tested further for
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DNA. In cases involving multiple assail-
ants, all specimens with positive
screens were tested for DNA.

Data collected from forensic evi-
dence kits is stored in a secure data-
base at the crime laboratory accord-
ing to routine laboratory practice.
For the purposes of this investiga-
tion, laboratory data were recorded
as positive or not positive (ie, nega-
tive or indeterminate). The source of
each sample was recorded. Labora-
tory data were compared with his-
torical and physical examination in-
formation recorded on standard
evidence-collection documents; spe-
cifically, the type of sexual contact,
the time since most recent sexual as-
sault, the presence of acute anogeni-
tal trauma, and the facility where ev-
idence collection was performed
were abstracted. The retrospective
nature of this investigation pre-
cluded an accurate assessment of
additional data points such as
whether the child had bathed or
changed clothes before evidence
collection. Because information re-
garding subjects’ pubertal stage
was inconsistently recorded on kit
documents, this information was
not abstracted. Multiple evidence-
collection kits collected from the
same child during the study period
were counted as separate cases.

Anogenital examination findings re-
corded on kit documents were clas-
sified using a standard table.10

Forensic photographs are not main-
tained by the HPD crime laboratory
and, therefore, were not available for
analysis. For the purposes of this in-
vestigation, only acute anogenital in-
juries were considered. Anogenital
findings were analyzed separately by
2 investigators for evidence of recent
penetrating trauma, and a consen-
sus opinion was sought from all in-
vestigators for discrepant cases.

RESULTS

Therewere 290 total kits abstracted, of
which 277 met study criteria. Of the 13
excluded cases, 7 contained insuffi-
cient data for study analysis, and the
remainder were collected from sub-
jects older than 13. One child had 2 kits
during the study period. Among the in-
cluded cases, 228 (82%) were female,
and 153 (55%) were younger than 10.
The majority of cases were from 1 of 2
children’s hospitals serving the Hous-
ton area and the child advocacy center
located in Houston. Therewere 244 kits
(88%) collected in the year 2000 or lat-
er; the oldest kit was collected in 1988.
Data on the numbers of kits that were
stored but not processed during the
study period were not available.

The time from assault to evidence col-
lection was within 24 hours for 111
(40%) kits, between 25 and 48 hours
for 24 (9%) kits, between 49 and 72
hours for 9 (3%) kits, and beyond 72
hours for 8 (3%) kits. The time interval
for 125 (45%) kits was unknown; of
these, 85 involved subjects younger
than 10. Invasive body sampling (de-
fined as oral, vaginal, and anal swabs)
was performed for 253 kits. For 8 kits,
the only invasive or intimate body
specimens were oral swabs (7 kits) or
pubic hair combings (1 child). Only ob-
jects from the crime scene (clothing
and/or bedding, and a Ziploc bag in 1
case) were submitted for laboratory
analysis for 24 cases.

Therewere 222 kits (80%) that had 1 or
more positive laboratory nonDNA test
that included alternate light source

fluorescence. Yields of all nonDNA lab-
oratory tests and their comparisons to
DNA results are listed in Table 1. Spec-
imens from 56 kits (20%) tested posi-
tive by DNA (53 girls). Two of the 56 kits
with a positive DNA result did not have
a nonDNA laboratory test; swabs from
around the mouth and from the hands
were the only specimens available for
1 child, and only objects from the
crime scene were available for an-
other. Positive DNA was found for 35 of
162 kits with a positive alternate light
source test (22%), for 9 of 39 kits with
a positive test for blood (phenolphtha-
lein and/or hematrace; 23%), and for
39 of 130 kits with a positive test for
semen/sperm (acid phosphatase, mi-
croscopy and/or p30; 30%). For 1 12-
year-old girl with positive screens for
blood and semen/sperm by all testing
methods from body and nonbody spec-
imens, DNA was recovered only from
debris and clothing specimens. An-
other 3 kits with positive screens for
semen/sperm by all modalities had no
positive DNA test.

Among the kits with positive tests for
DNA, 28 (50%) concerned a disclosure
of penile-vaginal contact, 4 (7%) a dis-
closure of penile-anal contact, 3 (5%) a
disclosure of both penile-vaginal and
penile-anal contact, 5 (9%) a disclo-
sure of other forms of sexual contact
(cunnilingus, fondling, and/or fellatio),
and no sexual contact was specified
for another 16 (29%) kits. Among chil-
dren with positive DNA from a body
swab, 30 (91% of children in this
group) were female.

TABLE 1 Laboratory Test Yields

Test No. of Kits With Positive Result
of Total Kits Tested, n/N (%)

No. Positive From
Nonbody Specimens Only

No. With
Positive DNA

Alternate light source 162/178 (91) NA 35
Phenothalein 39/77 (51) 19 15
Hematrace 10/12 (83) 10 6
Acid phosphatase 151/173 (87) 16 33
Microscopy 41/256 (16) 12 32
Prostate-specific antigen (p30) 38/242 (16) 13 23

NA indicates not applicable.
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The majority of children with a positive
DNA result were 10 or older, but 14 kits
taken from children younger than 10
(9% of children in this age group) also
had a positive DNA result (Fig 1). Of the
56 kits with a positive DNA result, 24
(43%) were positive only by specimens
taken from sources other than the
child’s body (Fig 2). Of the 14 kits from
children younger than 10 that had a
positive DNA result, 13 included inva-
sive body specimens, and 5 were posi-
tive by a swab taken from the child’s
body. Among these 5 kits, 2 also had
positive DNA evidence from nonbody
specimens, and nonbody specimens
were not collected for the remaining 3
kits. Overall, among children younger
than 10 with positive DNA evidence,
the source of the positive evidence
was more likely to have been a non-
body specimen than a body swab (P
� .002). When body swabs were ana-
lyzed separately, positive results for
DNA were uncommon except among
children age 12 and 13, for whom the
vagina was the most common source
of evidence (Fig 3). Overall, vaginal
specimens had the highest yield of
positive DNA (21 of 200 kits), followed
by penile (2 of 33), and anal (3 of 173).
Fingernail swabs and scrapings
yielded only 1 positive DNA result
among 60 kits that contained these
specimens. Hair combings (from the

head in 114 kits and pubis in 69 kits)
and oral specimens (145 kits) yielded
no positive foreign DNA.

The time to evidence collection for kits
testing positive for DNA was within 24
hours for 30 (54%) kits, between 25
and 48 hours for 9 (16%) kits, between
49 and 72 hours for 3 (5%) kits, and
between 73 and 96 hours for 2 (4%)
kits. The time to evidence collection
was unknown for 12 (21%) kits that
had a positive DNA result. When only
kits with known time intervals were
considered, 68% (30 of 44) were col-
lected within 24 hours. Among the 7
kits containing specimens collected
�96 hours after assault, none had a
positive sample for DNA.

For the 5 kits taken from children
younger than 10 who had a body swab
specimen that tested positive for DNA,
the time intervals to evidence collec-
tion were as follows: 7 hours (perioral
and hands); 35 hours (vaginal and anal
swabs); 66hours (pubichair fromanus);
95 hours (fingernail swab); and an un-
known time interval (penile swab).

Acute anogenital findings were classi-
fied differently by first and second re-
viewers for 87 cases, but agreement
was achieved for all cases after group
discussion among study authors that
focused on consistent application of
the standard criteria proposed by Ad-

ams.10 The majority of children with a
positive DNA result had normal, non-
specific, or indeterminate acute ano-
genital findings according to written
kit documentation. Kits from 23% of
cases with documented normal or
nonspecific anogenital findings tested
positive for DNA versus only 13% of kits
from cases with diagnostic physical
findings, but this difference was not
statistically significant (P � .187).
When clinical findings were compared
with the source of positive DNA speci-
mens, 23 of 28 (82%) kits in the nor-
mal/nonspecific group with a body
swab tested yielded a positive result,
versus all 6 kits from children with in-
determinate or diagnostic findings (P
� .627). Of the cases that did not in-
clude sufficient information to make a
determination regarding the presence

FIGURE 1
Proportion with positive DNA within age group-
ings.

FIGURE 2
Kits with positive DNA according to age, source, and time after assault. Some kits that contained
“body” specimens also contained nonbody specimens that were positive.

FIGURE 3
Number of kits with positive DNA from a body
source according to site and age. a Other indi-
cates pubic hair swab, neck, debris, pubic hair
in child’s anus.
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of acute anogenital trauma, 16%
yielded a positive DNA result (Table 2).

DISCUSSION

Our results support the findings of pre-
vious investigators who found that the
majority of children with positive bio-
logical evidence undergo examination
within 24 hours of assault, and that a
significant proportion of evidence is
collected from objects such as linens
and clothing rather than from the chil-
dren themselves.7–9 Recovery of labo-
ratory evidence is particularly rare in
children younger than 10, for whom
the majority of evidence was recov-
ered from nonbody specimens. How-
ever, kits from 5 children younger than
10 years had a positive DNA test from a
body swab collected between 7 and 95
hours, 1 of which included positive DNA
from invasive body swabs collected 35
hours after the child’s molestation.
Two of the 5 kits also had positive DNA
tests from nonbody sources, and non-
body specimens were not available for
testing for the remaining 3 kits. It is
conceivable that positive specimens
taken from inside the child’s body may
be regarded as stronger proof of sex-
ual contact than positive biological ev-
idence recovered from nonbody ob-
jects, although this subject has not
been investigated to our knowledge.
Given the potentially higher probative
value of a positive laboratory result
from an invasive body swab than from
a nonbody specimen, our data suggest
that invasive body samples should be
considered for prepubertal children
beyond the 24-hour limit proposed by
previous investigators, although the
yield will be limited.

Despite the high number of kits with a
positive screening laboratory test (80%),
only 20% of the study population was
confirmed positive by DNA testing. The
alternate light sourceproved tobeapar-
ticularly nonspecific screen, consistent
with previous reports regarding its low
specificity11,12; tests for blood and se-
men/sperm seem to be moderately spe-
cific,with 9 of 39 and39 of 130 confirmed
in our series, respectively.

Another important result of our inves-
tigation was the high proportion of
cases of children with normal or non-
specific anogenital findings who had
DNA evidence from a body swab (23 of
28 tested). Previous research has indi-
cated a positive correlation between
diagnostic physical findings and labo-
ratory evidence9; although we found a
trend toward positive DNA evidence
among children with diagnostic find-
ings, it was not significant. Our results
are consistent with the reported yield
of laboratory tests for sexually trans-
mitted diseases among children with
disclosures of genital contact but nor-
mal or nonspecific physical findings.13

The preponderance of normal ano-
genital findings among children pre-
senting for sexual assault has been
convincingly established.14–16 Reasons
put forth to explain this phenomenon
include the capacity for rapid healing
of mucosal tissues and the inability
of young children to accurately de-
scribe the details of their assault. Our
results indicate that collection of fo-
rensic specimens after a disclosure of
recent assault is appropriate even
when physical findings are normal or
nonspecific.

There are several limitations to this
study. Like the other investigations
of this subject, our ability to draw
conclusions is limited by our retro-
spective design. A potential con-
founder in our study was the fact
that the time interval from assault to
evidence collection was unknown for
45% of cases; our data on the yield of
laboratory testing within the various
time intervals must therefore be in-
terpreted with caution. However, the
proportion of kits testing positive for
DNA within 24 hours remained signif-
icantly greater even if it is theoreti-
cally assumed that the 12 positive
kits with undocumented time inter-
vals were collected after 24 hours
(P � .031). Because data regarding
bathing and changing clothes before
examination was inconsistently re-
corded, we chose to forego analysis
of these data points, and therefore
we cannot comment on the possible ef-
fect on specimen yield that these actions
might have had. The retrospective de-
sign is also problematic when compar-
ing laboratory results to examination
findings. The fact that themajority of kits
included in our study were completed at
1 of 2 children’s hospitals or a child ad-
vocacy center potentially mitigates the
problem, although 18% of the kits (51 of
277) did not include sufficient documen-
tation to determine whether there was
visible trauma. We also cannot know
whether all available specimens were
collected ineverycase, and therefore the
true contribution of clothing and linens
cannot be known. Controlling for these
factors in a prospective design would be
a challenging but worthwhile endeavor
given the implications of the results to
protecting children.

CONCLUSIONS

The majority of children with DNA-
confirmedbiological evidencepresent to
a medical facility within 24 hours of as-
sault. DNA recovery from body swabs

TABLE 2 Acute Physical Findings and DNA Test Results

Classification of Acute
Anogenital Findings

No. of Children
(N� 277)

Positive DNA Total
(N� 56)

No. of Body Swabs With
Positive DNA From Total
Swabs Tested, n/N

Normal or nonspecific 169 39 23/28
Indeterminate 11 3 2/2
Diagnostic 46 6 4/4
Insufficient information 51 8 3/4
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among children younger than 10 is pos-
sible after 24 hours, although it occurs
infrequently. The presence of visible
acute anogenital traumaon examination

does not predict recovery of DNA evi-
dence. Nonbody specimens are more
likely to yield positive DNA evidence than
body swabs.
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Identification of red flag child sexual grooming behaviors☆ 
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A B S T R A C T   

Background: Sexual Grooming is the deceptive process wherein a would-be perpetrator prepares a 
child for sexual abuse (CSA) and prevents disclosure and detection. It is often difficult to detect 
sexual grooming because some grooming behaviors resemble normal adult-child interactions. To 
prevent CSA, it is vital to identify sexual grooming behaviors that can be considered “red flag” 
behaviors. 
Objective: This study compared reported sexual grooming behaviors between adults who experi-
enced CSA and those with no CSA history to identify which behaviors differed between the two 
groups. Further we explored whether the relationship to the adult male in the Non-CSA group 
impacted reported behaviors. 
Participants and setting: Participants were recruited online through Prolific and included adults 
who experienced CSA (n = 411) and those with no CSA history (n = 502). 
Methods: Participants who reported CSA completed the Sexual Grooming Scale – Victim Version 
(SGS-V) about their CSA experience. Those with no CSA history were randomly assigned to one of 
three conditions (family member/non-family member/community member) and completed a 
modified version of the SGS-V about an adult male with whom they had the most interpersonal 
contact before age 18. 
Results: Numerous sexual grooming behaviors that differentiated the behaviors of adults who 
engaged in CSA and those who did not were identified. The relationship to the adult was an 
important consideration. 
Conclusions: Red flag sexual grooming behaviors, specifically those related to desensitizing the 
child to physical contact and sexual content, can be identified in cases of CSA and have an 
important role in prevention.   

Child sexual abuse (CSA) is a serious global problem, and it is estimated that one in four girls and one in 13 boys will experience CSA 
by the time they reach adulthood (Centers for Disease Control [CDC], n.d.). Children frequently do not report CSA, and if they do, it 
may be many years after it happened (Hébert et al., 2009). It has been hypothesized that CSA is often undetected as the perpetrator 
may use sexual grooming behaviors as a means of reducing the likelihood the victim will disclose, and avoiding recognition by others 
(Craven et al., 2006; McAlinden, 2012; van Dam, 2001). Importantly, research has shown it is hard to identify sexual grooming be-
haviors before the abuse occurs (Spenard & Cash, 2022; Winters & Jeglic, 2016, 2017). It has been suggested this difficulty is since 
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many sexual grooming behaviors are analogous to normal adult/child interactions, however the underlying intention behind them is 
deviant in nature (Bennett & O’Donohue, 2014; Craven et al., 2006; Lanning, 2010). Despite this, it remains unclear as to how sexual 
grooming behaviors may be similar, or dissimilar to healthy and normative interactions between an adult and child. It is crucial to 
draw this distinction to better identify sexual grooming behaviors before the abuse occurs (Bennett & O’Donohue, 2014). To this end, 
this study aims to examine whether there are “red-flag” sexual grooming behaviors employed in cases of CSA that differentiate them 
from non-abusive adult/child interactions. 

1. Child sexual grooming 

While there have been varied definitions of sexual grooming proposed over the past several decades (see Bennett & O’Donohue, 
2014 and Winters et al., 2021 for a discussion), the term generally refers to the process by which a person seeking to commit a sexual 
offense creates a situation in which the CSA can be more easily enacted and remain undetected. To bring consensus to the field and 
enable empirical analysis of the construct, Winters and colleagues (2021) proposed to define sexual grooming as: 

“the deceptive process used by sexual abusers to facilitate sexual contact with a minor while simultaneously avoiding detection. 
Prior to the commission of the sexual abuse, the would-be sexual abuser may select a victim, gain access to and isolate the 
minor, develop trust with the minor and often their guardians, community, and youth-serving institutions, and desensitize the 
minor to sexual content and physical contact. Post-abuse, the offender may use maintenance strategies on the victim to facilitate 
future sexual abuse and/or to prevent disclosure” (p.933). 

Based on a content-validated model of sexual grooming (Sexual Grooming Model [SGM]; Winters et al., 2020), this process involves 
five stages: 1) selecting a vulnerable child to target for the abuse; 2) gaining access and isolating the child from others; 3) deceptively 
developing trust with the child and those around the child; 4) gradually desensitizing the child to sexual content and physical touch; 
and 5) after the abuse occurs, using post-abuse maintenance behaviors to facilitate the likelihood of continued abuse and/or reduce the 
likelihood of detection and disclosure. As identified by experts in the field, the SGM further includes 42 specific behaviors that may be 
observable within each of these five stages (see Winters et al., 2020 for a full review of the model development and validation). 

The process of sexual grooming is believed to be a very complex and nuanced process, that may differ on a case-by-case basis 
(Bennett & O’Donohue, 2014; Craven et al., 2006; Winters et al., 2020). Generally speaking, research has shown sexual grooming 
behaviors are relatively common in cases of CSA (Canter et al., 1998; Groth & Birnbaum, 1978). More recent data using the Sexual 
Grooming Scale -Victim Version (SGS-V; a self-report scale based upon the 42 behaviors identified in the SGM; Winters & Jeglic, 2021) 
showed that 99 % of adults who reported experiencing CSA endorsed that they experienced at least one sexual grooming behavior, 
with an average of 15 out of 42 possible sexual grooming behaviors reported per participant (Winters & Jeglic, 2021). 

2. Identifying sexual grooming behaviors 

Importantly, it has been hypothesized that sexual grooming behaviors, although commonly employed in cases of CSA, are not easily 
recognized and are more easily identified retrospectively once the abuse has already been detected (Bennett & O’Donohue, 2014; 
Craven et al., 2006; Lanning, 2010). One experimental study examined whether there is a hindsight bias (i.e., the tendency to 
overestimate one’s ability to have foreseen an outcome) in cases of CSA involving sexual grooming (Winters & Jeglic, 2016). Using a 
sample of 525 undergraduate students who were randomly assigned to read a vignette containing sexual grooming behaviors, with or 
without the outcome knowledge that the person committed CSA, Winters and Jeglic (2016) found that participants who did not receive 
outcome information (i.e., that sexual abuse occurred) overestimated the likelihood they would have predicted that the individual 
would have sexual abused the child. Additionally, they found that those who read vignettes that contained sexual grooming behaviors 
were significantly more likely to indicate that the person would go on to perpetrate CSA (~30 % compared to ~20 %, out of a possible 
100 % [definitely true]), showing there was some ability to detect potentially predatory behaviors, although the percentages were 
toward the “definitely not true” anchor of the scale. Lastly, the authors explored what types of sexual grooming behaviors were most 
easily recognized as worrisome and found that participants were most concerned about behaviors involving the isolation and physical 
touch of the child. Recently, Spenard and Cash (2022) replicated Winters and Jeglic (2016) findings using a sample of 156 under-
graduate students. They found evidence of a hindsight bias for both same and opposite-sex cases of CSA, and participants had some 
ability to recognize sexual grooming. 

In a follow-up study to Winters and Jeglic (2016), Winters and Jeglic (2017) randomly assigned 393 undergraduate participants to 
read one vignette (one vignette contained no sexual grooming behaviors, while the remaining five vignettes contained behaviors from 
one or all of the first four stages of the SGM stages) and respond to outcome questions about the likelihood that the individual in the 
vignette committed CSA. The responses to outcome questions did not differ between those who read a vignette without sexual 
grooming behaviors compared to those that contained sexual grooming tactics. Contrary to the findings of Winters and Jeglic (2016) 
and Spenard and Cash (2022), the authors concluded that this showed that individuals have a hard time recognizing sexual grooming 
behaviors across the stages of the SGM process (Winters & Jeglic, 2017). Overall, these studies showed that sexual grooming is more 
easily identified retrospectively, and people may have a difficult time recognizing certain potentially predatory behaviors. Of note, 
these studies (Spenard & Cash, 2022; Winters & Jeglic, 2016, 2017) only examined recognition of the broad stages of the SGM, as 
opposed to individual behaviors. 
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3. Why is it difficult to recognize sexual grooming? 

It has been suggested that many sexual grooming behaviors, especially the ones not related to sexual content or touch, are difficult 
to recognize beforehand in large part due to the seemingly innocuous nature of some of these tactics. Many of the actions considered to 
be sexual grooming can also be indicative of a normal, healthy adult relationship with a child. As Craven et al. (2006) state, sexual 
grooming is “not dissimilar to innocent behavior intended to broaden a young person’s experiences. The only difference may be the 
motivation underlying the behaviour.” (p. 292). In fact, it is likely a person seeking to commit a sexual offense will want to appear to 
engage in normative behavior so as not to be detected (Bennett & O’Donohue, 2014). For example, it is not necessarily worrisome for 
an adult to give a child a gift or play childlike games with them – yet these are behaviors that are also considered to be sexual grooming 
strategies (see Winters et al., 2020 for a list of sexual grooming behaviors and tactics). 

It is crucial for the detection and prevention of CSA to be able to distinguish between innocuous caring behaviors and behaviors and 
tactics indicative of sexual abuse. Winters et al. (2020) hypothesized that there may be several ways to identify which sexual grooming 
behaviors may differ from appropriate interactions between a child/adult. First, there may be certain behaviors that are more con-
cerning and are thus more indicative of sexual grooming (i.e., more severe or “red flag” behaviors). This would likely include behaviors 
found in the desensitization to sexual content and physical contact stage such as showing a child pornography, undressing around a 
child, or using inappropriate sexual language with a child (Winters & Jeglic, 2016). Second, the behaviors may be used in high fre-
quency with the child. High frequency behaviors can further be broken down to include employing many different sexual grooming 
behaviors (high number of behaviors) or using select behaviors often, such as frequently doing activities with a child away from other 
adults, giving a child many compliments or gifts, or texting or communicating with a minor often (high occurrence). Third, there may be 
certain combinations of behaviors (clusters) that are ultimately more concerning, such as using various behaviors across each of the five 
SGM stages (e.g., spending a lot of time with a vulnerable child without other adults around). 

Importantly, these above-noted hypotheses have yet to be empirically examined. Thus, in order to develop prevention methods to 
identify sexual grooming before the abuse occurs, it is necessary to better understand how these sexual grooming behaviors may differ 
from ordinary adult interactions with children. To this end, the present study aims to explore differences in sexual grooming behaviors 
endorsed by those who experienced CSA compared to individuals who were never abused, using the SGS-V. More specifically, we 
aimed to explore a) whether there are certain red flag behaviors that are more common in cases of CSA compared to Non-CSA (severe or 
red flag behaviors), and whether these vary depending on relationship to the child (family, non-family, community member), and b) 
whether there are more sexual grooming behaviors used in cases of CSA compared to Non-CSA (high number of behaviors). 

4. Method 

4.1. Participants and procedure 

Participants were individuals who were recruited through the online survey-taking website, Prolific. Prolific allows adult volun-
teers to complete research studies in exchange for monetary compensation and has a more diverse population to sample from than 
other similar platforms (e.g., MTurk, university participant pools; Palan & Schitter, 2018). Prolific users were able to sign up for the 
study (“An Analysis of Behaviors”) through postings on the website. To be eligible for participation, individuals had to be aged 18 or 
older, reside in the United States (U.S.) and speak/write English. Out of 978 individuals who completed the informed consent, 913 
(93.4 %) participants completed the full survey and passed validity and attention checks; 411 (45.02 %) endorsed experiencing CSA 

Table 1 
Demographics of participants.  

Variable Response options Total sample CSA Non-CSA χ2 p 

Sex at Birth Male 
Female 
Other 
Prefer not to Answer 

285 (31.22) 
600 (65.72) 
24 (2.63) 
4 (0.44) 

79 (19.22) 
318 (77.37) 
12 (2.92) 
2 (0.49) 

206 (41.04) 
282 (56.18) 
12 (2.39) 
2 (0.40) 

50.18 <0.001 

Self-identified Gender Man 
Woman 
Transgender (male-to-female) 
Transgender (female-to-male) 
Non-binary 
Questioning 
Other 
Prefer not to answer 

275 (30.12) 
581 (63.64) 
3 (0.33) 
9 (0.99) 
37 (4.05) 
0 (0.00) 
4 (0.44) 
4 (0.44) 

73 (17.76) 
305 (74.21) 
1 (0.24) 
5 (1.22) 
23 (5.60) 
0 (0.00) 
3 (0.73) 
1 (0.24) 

202 (40.24) 
276 (54.98) 
2 (0.40) 
4 (0.80) 
14 (2.79) 
0 (0.00) 
1 (0.20) 
3 (0.60) 

58.18 <0.001 

Race/Ethnicity White/Of European Descent 
Black/African American 
Hispanic or Latino 
Asian/Pacific Islander 
Multiracial 
Biracial 
Other 
Prefer not to answer 

646 (70.76) 
64 (7.00) 
70 (7.67) 
66 (7.23) 
28 (3.07) 
24 (2.63) 
5 (0.55) 
10 (1.10) 

292 (71.05) 
30 (7.30) 
28 (6.81) 
22 (5.35) 
18 (4.38) 
11 (2.68) 
4 (0.97) 
6 (1.46) 

354 (70.52) 
34 (6.77) 
42 (8.37) 
44 (8.76) 
10 (1.99) 
13 (2.59) 
1 (0.20) 
4 (0.80) 

12.04 0.10  
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(sexual abuse before age 18), while 502 (54.98 %) did not report a history of CSA. Table 1 includes the demographic information for all 
participants. The mean age of participants was 33.52 years (range = 18–79; CSA M = 34.01, Non-CSA M = 33.12). Chi-square analyses 
showed there were significant differences between the CSA and Non-CSA groups in terms of sex at birth and self-identified gender, 
while there were no differences for race/ethnicity. All methods were approved by the first author’s institutional review board. 

Those who met eligibility criteria first completed an informed consent form, and if they agreed to participate, they proceeded to the 
full survey. Participants who reported CSA responded to demographic questions (i.e., age, race/ethnicity, sex, gender identity), items 
related to their CSA experience, and completed the SGS-V (described below). Those who did not report a history of CSA completed 
demographic questions and were randomly assigned to one of three conditions: Non-CSA Family (e.g., parent or step-parent, sibling or 
step-sibling, grandparent, uncle, cousin; n = 169; 33.67 %), Non-CSA Non-Family (e.g., current or former romantic partner, friends, 
friend of a family member or friend, acquaintance; n = 168; 33.47 %), and Non-CSA Community (e.g., coach, teacher, religious leader; 
n = 165; 32.87 %). The participants were asked to “select an adult male [family member/non-family member/community member, 
depending upon the condition] with whom you had the most interpersonal contact with before the age of 18 and respond to the sets of 
questions regarding that individual.” They then completed a modified version of SGS-V (SGS -Non-CSA [SGS-NC]; see description 
below) in response to the individual they selected. Given that the majority of CSA is perpetrated by adult males (Basile et al., 2011; 
World Health Organization, 2012), we requested individuals respond regarding an adult male in their life. To maintain data quality, 
there were three attention check questions interspersed in the survey for all participants; all participants accurately responded to the 
attention check questions. Participants were provided a debriefing form following completion of the survey, including contact in-
formation for the researchers and emergency contact information should they have experienced distress because of participating in the 
study. Participants were compensated $4.00 for the 20-minute survey through Prolific where they were identified only by an ID 
number. No personally identifying information was gathered. 

4.2. Materials 

4.2.1. Sexual Grooming Scale – Victim Version (SGS-V) 
The SGS-V is a self-report survey for adult victims of CSA to identify the sexual grooming behaviors they experienced during their 

abuse process. The SGS-V is based on the content-validated SGM that describes five stages of the sexual grooming process (i.e., Victim 
Selection, Gaining Access and Isolation, Trust Development, Desensitization to Sexual Content and Physical Contact, Post-Abuse 
Maintenance) and 42 specific behaviors that fall under these stages. The SGS-V asks individuals who experienced CSA to indicate 
whether they experienced each of the 42 behaviors (Yes, No, Prefer not to say) and if they endorse the behavior, they are asked to 
describe it qualitatively. The measure also includes five “other” behavior items after each stage for respondents to identify any 
additional sexual grooming behaviors they may have experienced. The SGS-V was pilot tested on 115 adults who experienced CSA, 
demonstrating support for the feasibility of the measure (Winters & Jeglic, 2021). 

4.2.2. Sexual Grooming Scale – Non-CSA (SGS-NC) 
The SGS-V was modified so that it could be completed by individuals who did not experience CSA – the SGS-NC. All of the individual 

items on the scale remained the same except that the instructions changed. Participants in the Non-CSA groups were asked: “Please 
select the adult male with whom you had the most interpersonal contact with before the age of 18 (family member/non-family 

Table 2 
SGS-V and SGS-NC stage prompts.  

SGM stage SGS-V SGS-NC 

Victim selection “There are many reasons that an individual may select a victim 
for their sexually abusive behavior. Please select all the reasons 
you believe the individual who abused you may have selected 
you.” 

There are many reasons that an adult may choose to spend time 
with a child. Please select all the reasons you believe the adult 
spent time with you.” 

Gaining access and isolation “There are many ways that an individual may gain access to 
and isolate a victim. Please select all the behaviors the 
individual who abused you may have done to gain access or 
isolate you.” 

“There are many ways that an adult can meet and spend time 
with a child. Please select all the behaviors that apply to the 
way that adult met and spent time with you.” 

Trust development “There are many ways that an individual may develop trust 
with the victim or other people around the victim. Please select 
all the behaviors the individual who abused you may have done 
to develop trust with you or those around you.” 

“There are many ways that an adult may develop trust with a 
child or other people around the child. Please select all the 
behaviors the adult engaged in to develop trust with you or 
those around you.” 

Desensitization to sexual 
content and physical 
contact 

“There are many ways that an individual may try to get the 
victim used to physical touch or sexual content before the 
abuse. Please select all the behaviors the individual who abused 
you may have done to get you used to physical touch or sexual 
content.” 

“There are many ways that an adult may talk with the child or 
physically touch them. Please select all the behaviors the adult 
talked with you or physically touched you.” 

Post-abuse maintenance ‘There are many ways that an individual may try to prevent the 
victim from disclosing the abuse or to continue the abuse over 
time. Please select all the behaviors you believe the individual 
who abused you may used to try to prevent disclosure or 
continue the abuse.” 

“There are many behaviors that an adult may use after 
spending time with a child. Please select all the behaviors you 
believe the adult used to after spending time with you.”  
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member/community member) and respond to the sets of questions regarding that individual.” They were then given a list of possible 
examples from the condition for which they were assigned and asked to describe their relationship with the individual:  

1. Non-CSA Family: Immediate family or extended family member (parent, sibling, step-parent, step-sibling, grandparent, uncle, aunt, 
cousin, other [specify])  

2. Non-CSA Non-Family: Non-family member (romantic partner, ex-partner, friend, friend of family, friend of friend, acquaintance, 
other [specify])  

3. Non-CSA Community: Community Member (coach, teacher, religious leader, other [specify]) 

The instructions for the five stages were also modified. See Table 2 for a description of the instructions prompts for the SGS-V 

Table 3 
Endorsement of SGS-V/SGS-NC items by the CSA and non-CSA groups. 

CSA Non-CSA
N (%) N (%) X2 OR

Victim Selection
Compliant/trusting 258 (65.48) 372 (77.02) 13.71*** 0.57†

Low self-esteem 251 (62.75) 169 (34.99) 66.50*** 3.13
Lonely/isolated 157 (39.75) 108 (22.13) 31.42*** 2.32

Troubled 114 (29.01) 66 (13.64) 30.48*** 2.58
Needy 63 (15.91) 42 (8.68) 10.16** 1.99

Unwanted/unloved 167 (42.49) 86 (17.66) 64.28*** 3.44
Parents not resources 154 (39.09) 70 (14.55) 67.16*** 3.76

Single mother/need "father figure" 73 (18.16) 70 (14.34) 2.10 1.32

Lack of supervision 135 (33.83) 42 (8.55) 86.72*** 5.46
Gaining Access and Isolation

Involvement in youth-serving organizations 35 (8.62) 203 (41.51) 121.27*** 0.13†

Manipulate family 99 (24.75) 39 (8.01) 45.59*** 3.77
Activities alone with children 228 (58.61) 141 (29.31) 74.39*** 3.41

Overnight stays/outings 60 (15.19) 50 (10.33) 4.26* 1.55

Separate child from peers and family 114 (29.38) 10 (2.08) 128.64*** 19.54
Trust Development

Charming/nice/likable 285 (72.15) 355 (74.74) 0.61 0.88

Insider status/good reputation 82 (20.87) 143 (30.3) 9.43** 0.61†

Affectionate/loving 213 (55.04) 180 (38.71) 22.01*** 1.94
Giving the child attention 226 (57.65) 138 (29.61) 67.38*** 3.23

Favoritism 125 (33.42) 76 (16.17) 33.22*** 2.6
Compliments 193 (51.19) 186 (39.91) 10.26** 1.58

Spending time with child 185 (47.8) 159 (33.97) 16.28*** 1.78
Engage in childlike activities 140 (35.9) 144 (30.44) 2.64 1.28

Rewards/privileges 96 (24.43) 91 (19.16) 3.23 1.36

Provided drugs and/or alcohol 64 (16) 19 (3.96) 35.64*** 4.61
Desensitization to Sexual Content and 

Physical Touch
Ask about sexual experience/relationships 115 (29.11) 29 (6.05) 81.98*** 6.36

Talk about sexual things they did 108 (27.69) 19 (3.97) 95.08*** 9.25
Inappropriate sexual language 138 (35.94) 43 (9) 91.56*** 5.66

Sexual education 90 (23.2) 34 (7.14) 43.52*** 3.92
Accidental touching 143 (37.63) 13 (2.71) 171.86*** 21.6

Watch the child undressing 78 (20.74) 11 (2.3) 74.91*** 11.11
Exposing naked body 169 (44.71) 14 (2.94) 216.28*** 26.64

Show child pornography 46 (11.7) 8 (1.66) 35.91*** 7.82
Seemingly innocent contact 182 (48.79) 49 (10.34) 153.7*** 8.24
Increasing sexual touching 156 (42.39) 10 (2.09) 211.99*** 34.37
Post-Abuse Maintenance

Told not to tell anyone 168 (44.21) 8 (1.67) 232.78*** 46.46
Encouraging secrets 118 (31.98) 15 (3.14) 128.68*** 14.47

I love you/you're special 140 (36.55) 77 (16.28) 44.9*** 2.96
Rewards/bribes 44 (11.43) 8 (1.67) 34.23*** 7.58

Persuaded it was acceptable behavior 134 (35.45) 53 (11.35) 69.02*** 4.28
Misstated moral standards 98 (26.56) 3 (0.63) 130.06*** 56.7

Victim made to feel responsible 52 (13.83) 7 (1.47) 47.88*** 10.73
Threats of abandonment/rejection 57 (14.47) 9 (1.89) 46.85*** 8.76

† = a significant item comparison in which the Non-CSA group had higher endorsement than the CSA group. 
*p < .05. 
**p < .01. 
***p < .001. 

E.L. Jeglic et al.                                                                                                                                                                                                        

Downloaded for Anonymous User (n/a) at New Mexico VA Health Care System from ClinicalKey.com by Elsevier on June 
24, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.



ChildAbuse&
Neglect136(2023)105998

6

Table 4 
Comparison SGS-V/SGS-NC item endorsement by CSA and non-CSA groups/subgroups (N = 913).   

CSA 
(n = 411) 

Non-CSA 
(n = 502) 

Non-CSA (Family) 
(n = 169) 

Non-CSA (Non-Family) 
(n = 168) 

Non-CSA (Community Member) 
(n = 165) 

M/Med M/Med U r M/Med U r M/Med U r M/Med U r 

TOTAL 13.68/14 6.78/6 20,264*** 0.42 7.15/6 6887*** 0.36 7.08/6 7355.5*** 0.37 6.16/5 6022*** 0.44 
Victim Selection 3.34/3 2.05/1 48,853*** 0.30 2.09/1 16,581*** 0.26 2.09/1 16,903*** 0.26 1.96/1 15,370*** 0.29 
Gaining Access and Isolation 1.35/1 0.91/1 68,084*** 0.18 0.87/1 22,211*** 0.19 0.83/1 21,763*** 0.20 1.02/1 24,111** 0.12 
Trust Development 4.06/4 3.07/3 54,374*** 0.18 3.25/3 18,282*** 0.13 3.26/3 19,238** 0.13 2.73/2 16,855*** 0.23 
Desensitization to Sexual Content and Physical Touch 3.16/3 0.44/0 19,031*** 0.63 0.41/0 6112*** 0.56 0.63/0 7664*** 0.52 0.27/0 5256*** 0.60 
Post-Abuse Maintenance 2.02/2 0.35/0 31,432*** 0.48 0.53/0 11,788*** 0.35 0.38/0 10,774*** 0.42 0.15/0 8869*** 0.50 

Note. Mann-Whitney U tests performed. Statistics reflect non-CSA group/subgroup compared against CSA group. Effect size (r) considered small = 0.10, medium = 0.30, large = 0.50. 
*p < .05. 

** p < .01. 
*** p < .001. 
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Table 5 
Endorsement of SGS-V/SGS-NC items by the CSA and Non-CSA subgroups. 

CSA Non-CSA Family Non-CSA Non-Family Non-CSA Community
N (%) N (%) X2 OR N (%) X2 OR N (%) X2 OR

Victim Selection
Compliant/trusting 258 (65.48) 128 (77.11) 6.84** 0.56† 117 (72.67) 2.38 0.71 127 (81.41) 12.75*** 0.43†

Low self-esteem 251 (62.75) 58 (35.15) 34.8*** 3.1 58 (36.25) 31.39*** 2.96 53 (33.54) 37.79*** 3.33
Lonely/isolated 157 (39.75) 38 (22.89) 13.91*** 2.22 37 (22.7) 14.04*** 2.24 33 (20.75) 17.31*** 2.51

Troubled 114 (29.01) 27 (16.36) 9.18** 2.09 24 (14.81) 11.62*** 2.35 15 (9.55) 22.58*** 3.86
Needy 63 (15.91) 14 (8.64) 4.51* 2 12 (7.41) 6.43** 2.36 16 (10) 2.80 1.7

Unwanted/unloved 167 (42.49) 31 (19.02) 26.68*** 3.14 32 (19.63) 25.22*** 3.02 23 (14.29) 39.09*** 4.42
Parents not resources 154 (39.09) 24 (14.81) 29.97*** 3.68 25 (15.43) 28.35*** 3.51 21 (13.38) 33.06*** 4.15

Single mother/need "father 

figure" 73 (18.16) 20 (12.27) 2.51 1.59 30 (18.29) 0 0.99 20 (12.42) 2.34 1.56

Lack of supervision 135 (33.83) 13 (7.83) 39.67*** 6 14 (8.59) 36.57*** 5.43 15 (9.26) 34.28*** 5
Gaining Access and 

Isolation
Involvement in youth-

serving organizations 35 (8.62) 38 (23.03) 20.57*** 0.32† 58 (35.15) 58.64*** 0.17† 107 (67.3) 205.94*** 0.05†

Manipulate family 99 (24.75) 14 (8.48) 18.31*** 3.54 18 (11.04) 12.4*** 2.65 7 (4.4) 29.34*** 7.12
Activities alone with 

children 228 (58.61) 57 (34.97) 24.77*** 2.63 48 (29.81) 36.63*** 3.33 36 (22.93) 55.61*** 4.75
Overnight stays/outings 60 (15.19) 30 (18.29) 0.61 0.8 10 (6.21) 7.58** 2.7 10 (6.29) 7.35** 2.66

Separate child from peers 

and family 114 (29.38) 5 (3.07) 45.4*** 13.11 3 (1.89) 49.08*** 21.57 2 (1.26) 51.72*** 32.55

Trust Development

Charming/nice/likable 285 (72.15) 92 (58.97) 8.39** 1.8 141 (87.04) 13.34*** 0.39† 122 (77.71) 1.51 0.74

Insider status/good 

reputation 82 (20.87) 28 (17.39) 0.66 1.25 49 (30.43) 5.28* 0.6† 66 (44) 28.15*** 0.34†

Affectionate/loving 213 (55.04) 94 (60.65) 1.20 0.79 55 (35.26) 16.62*** 2.24 31 (20.13) 52.82*** 4.84
Giving the child attention 226 (57.65) 57 (37.5) 17.02*** 2.27 44 (28.21) 37.55*** 3.46 37 (23.42) 51.53*** 4.44

Favoritism 125 (33.42) 16 (10.26) 29.08*** 4.38 27 (17.09) 13.73*** 2.43 33 (21.15) 7.34** 1.87
Compliments 193 (51.19) 54 (34.84) 11.16*** 1.96 64 (41.03) 4.17* 1.51 68 (43.87) 2.07 1.34

Spending time with child 185 (47.8) 61 (39.35) 2.86 1.41 59 (37.34) 4.55* 1.54 39 (25.16) 22.48*** 2.72
Engage in childlike 

activities 140 (35.9) 57 (35.85) 0.00 1 60 (37.97) 0.13 0.91 27 (17.31) 17.27*** 2.67
Rewards/privileges 96 (24.43) 57 (36.31) 7.3** 0.57† 24 (15) 5.41* 1.83 10 (6.33) 22.61*** 4.77

Provided drugs and/or 

alcohol 64 (16) 4 (2.47) 18.6*** 7.51 13 (8.12) 5.33* 2.15 2 (1.27) 22.19*** 14.82
Desensitization to 

Sexual Content and 
Physical Touch
Ask about sexual 

experience/relationships 115 (29.11) 5 (3.12) 43.86*** 12.7 18 (11.18) 19.24*** 3.26 6 (3.8) 40.85*** 10.37
Talk about sexual things 

they did 108 (27.69) 4 (2.48) 43.17*** 14.99 12 (7.55) 25.67*** 4.68 3 (1.89) 45.04*** 19.85
Inappropriate sexual 

language 138 (35.94) 14 (8.75) 40.12*** 5.83 22 (13.84) 25.37*** 3.49 7 (4.4) 55.53*** 12.14
Sexual education 90 (23.2) 16 (10.06) 11.62*** 2.69 12 (7.5) 17.4*** 3.72 6 (3.82) 27.59*** 7.58

Accidental touching 143 (37.63) 3 (1.88) 71.17*** 31.45 4 (2.5) 68.38*** 23.44 6 (3.75) 63.01*** 15.43
Watch the child undressing 78 (20.74) 4 (2.52) 27.22*** 10.12 5 (3.12) 25.3*** 8.09 2 (1.25) 32.08*** 20.62

Exposing naked body 169 (44.71) 3 (1.9) 91.75*** 41.59 9 (5.66) 75.26*** 13.42 2 (1.25) 95.93*** 63.49
Show child pornography 46 (11.7) 1 (0.62) 16.79*** 21.29 7 (4.38) 6.23** 2.89 0 (0) 18.8*** Inf

Seemingly innocent 

contact 182 (48.79) 18 (11.25) 65.73*** 7.49 16 (10.19) 68.72*** 8.37 15 (9.55) 71.18*** 8.99
Increasing sexual touching 156 (42.39) 1 (0.62) 92.16*** 117.88 9 (5.66) 67.95*** 12.22 0 (0) 93.2*** Inf

Post-Abuse 
Maintenance

Told not to tell anyone 168 (44.21) 1 (0.62) 97.46*** 125.37 6 (3.75) 82.56*** 20.26 1 (0.63) 96.91*** 124.58
Encouraging secrets 118 (31.98) 4 (2.52) 52.64*** 18.16 11 (6.92) 36.45*** 6.31 0 (0) 64.02*** Inf

I love you/you're special 140 (36.55) 45 (29.41) 2.16 1.38 22 (13.75) 26.96*** 3.61 10 (6.25) 50.33*** 8.62
Rewards/bribes 44 (11.43) 2 (1.25) 13.86*** 10.17 1 (0.62) 16.13*** 20.59 5 (3.16) 8.34** 3.94

Persuaded it was 

acceptable behavior 134 (35.45) 22 (14.38) 22.3*** 3.26 23 (14.65) 22.15*** 3.19 8 (5.1) 50.88*** 10.2
Misstated moral standards 98 (26.56) 1 (0.63) 47.35*** 56.93 2 (1.27) 44.4*** 28.11 0 (0) 49.81*** Inf

Victim made to feel 

responsible 52 (13.83) 4 (2.5) 14.21*** 6.24 3 (1.89) 16.01*** 8.33 0 (0) 22.51*** Inf
Threats of 

abandonment/rejection 57 (14.47) 5 (3.18) 13.2*** 5.13 3 (1.88) 17.4*** 8.83 1 (0.63) 21.66*** 26.65

ORs of infinity (“Inf”) reflect odds ratios in which there are no individuals endorsing sexual grooming behavior in the Non- 
CSA group (i.e., the denominator of the OR equation is zero). 
† = a significant item comparison in which the Non-CSA group had higher endorsement than the CSA group. 
*p < .05. 
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compared to SGS-NC. 

4.2.3. Analytic plan 
First, the frequency and percentage of participants in the CSA group and Non-CSA subgroups (Family, Non-Family, Community) 

who endorsed each SGS-V/SGS-NC items were examined; the difference in percentage between the CSA and Non-CSA group was also 
calculated. Then, chi-squares were used to examine the difference between the endorsement of SGS-V/SGS-NC items for the CSA and 
the combined Non-CSA groups, as well as the CSA compared to each of the three Non-CSA subgroups. Moreover, odds ratios (ORs) were 
used to reflect the increasing odds of endorsing an item for participants in the CSA group compared to the Non-CSA groups. 

5. Results 

5.1. CSA versus non-CSA 

5.1.1. Red flag behaviors 
The frequency and percentages for the endorsement SGS-V/SGS-NC items by the CSA and Non-CSA groups are presented in Table 3, 

along with the chi-square comparisons and ORs. For the CSA group, the endorsement of each behavior ranged between 8.62 % 
(involvement in youth-serving organization) to 72.12 % (charming/likable/nice). The Non-CSA groups ranged between 0.63 % 
(misstated moral standards) to 77.0 % (compliant/trusting child). 

All but four (i.e., single mother/need “father figure”; charming/nice/likable; engaged in childlike activities; rewards/privileges) of 
the 42 chi-square analyses were significantly different when comparing endorsement of the sexual grooming behavior between the 
those who experienced CSA and those did not. An examination of the significant findings showed that in all but three of the com-
parisons, the CSA group endorsed the sexual grooming behavior more than the Non-CSA group. The three comparisons where the Non- 
CSA group endorsed the behavior more often was: compliant/trusting (77.02 % v. 65.48 %), involvement in youth serving organi-
zations (41.51 % v. 8.62 %), and insider status/good reputation (30.3 % v. 20.87 %). When examining the ORs for the significant 
findings, 14 were indicated of large effects, 8 moderate effects, and 11 small effects; only five fell in the negligible effect. The largest 
ORs were for the behaviors of misstating moral standard about touch (56.7 %), telling the child not to tell anyone (46.46 %), increasing 
sexual touching (34.37 %), exposing naked body to a child (26.64 %), and use of accidental touching (21.6 %). 

5.1.2. Number of behaviors 
A series of Mann-Whitney U tests were performed to examine whether the total number of sexual grooming behaviors experienced 

by the CSA group differed from the Non-CSA group (see Table 3). Results showed the total sexual grooming score was significantly 
different between CSA (M = 13.68) and Non-CSA (M = 6.78) groups, which reflected a moderate effect size. Moreover, when 
examining each SGM stage, the CSA group had significantly more behaviors in each stage compared to the Non-CSA groups. These 
reflected small (gaining access/isolation; trust development), moderate (victim selection; post-abuse maintenance), and large 
(desensitization to sexual content and physical contact) effect sizes. 

5.1.3. CSA versus non-CSA subgroups 
In order to test if the sexual behaviors differed between the group who experienced CSA and those that did not based upon the 

relationship to the individual, the CSA group was compared to the three Non-CSA subgroups as described below. 

5.1.4. Red flag behaviors 
The frequency and percentage of the endorsement of SGS-V items by the CSA and the three Non-CSA subgroups, as well as the chi- 

square comparisons and ORs, are presented in Table 5. When comparing the CSA group to the Non-CSA Family, Non-CSA Non-Family, 
and Non-CSA Community groups, there were 35, 39, and 38 significant differences, respectively, across the 42 comparisons. While 
most of the significant comparisons showed the CSA group endorsed the item more than the Non-CSA Subgroups, there were three 
items for the Non-CSA Family (i.e., compliant/trusting; involvement in youth-serving organization; rewards/privileges), three for Non- 
CSA Non-Family (i.e., involvement in youth-serving organizations; charming/nice/likable; insider status/good reputation) and three 
for Non-CSA Community (i.e., compliant/trusting; involvement in youth-serving organization; insider status/good reputation) that 
were higher for the Non-CSA Subgroup than the CSA group. When examining the ORs for the significant findings, the vast majority of 
ORs fell in at least the small effect range (32 of 35 for Non-CSA Family; 34 of 39 for Non-CSA Non-Family; 35 of 38 for Non-CSA 
Community). 

5.1.5. Number of behaviors 
A series of Mann-Whitney U tests were conducted to examine whether the total number of sexual grooming behaviors experienced 

by the CSA group differed from each of the Non-CSA subgroups (see Table 4). When examined the total sexual grooming score, results 
showed the CSA group (M = 13.68) reported significantly more sexual grooming behaviors compared to the Non-CSA Family (M =
7.15), Non-CSA Non-Family (M = 7.08), and Non-CSA Community (M = 6.16); these reflected moderate effect sizes. Each SGM stage 
was examined, which showed the CSA group had significantly more behaviors within every SGM stage compared to each Non-CSA 

**p < .01. 
***p < .001. 
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subgroup; the effect sizes ranged from small to large. 

6. Discussion 

Even though elements of sexual grooming appear to be involved in most cases of CSA, relatively little is known about these be-
haviors empirically. In recent years, there has been increased research on identifying and quantifying the specific behaviors involved in 
the sexual grooming process (SGM in Winters et al., 2020; SGS-V in Winters & Jeglic, 2021) which is pivotal for the prevention and 
detection of CSA. However, the biggest impediment to detection and prevention of sexual grooming is that it remains unclear which 
sexual grooming behaviors may differ from normal adult/child interactions. It is necessary to better understand this differentiation to 
determine which behaviors are more concerning and indicative of potential sexual abuse. This study was the first to compare victims’ 
experiences of SGM behaviors to individuals who never experienced CSA. Overall, the results showed there were significant differences 
in the experience of sexual grooming behaviors between the CSA and Non-CSA groups, which revealed the extent to which each 
behavior serves as a red flag for adult male perpetrated CSA. The findings also supported the hypothesis that cases of CSA will involve 
more sexual grooming behaviors compared to Non-CSA relationships, suggesting it is important to consider the number of behaviors 
used from the SGM. Moreover, there were some interesting patterns that emerged when examining the specific Non-CSA Groups 
(Family, Non-Family, Community), suggesting there may be unique considerations for adult interactions with children based on the 
relationship to the child. 

6.1. Sexual grooming versus normative interactions 

The findings showed significant differences in 38 of 42 (90 %) of the sexual grooming behaviors experienced by victims of CSA and 
those who did not experience CSA. These “red flag” behaviors fell into all five stages of the SGM. Based on the results of the first four 
SGM stages, we compiled a list of “Red Flag” grooming behaviors (see Supplemental Fig. 1), which designates the behaviors that 
showed ORs that were in the small (yellow; “enhanced risk”), moderate (orange; “moderate risk”), and large (red; “high risk”) effect 
size range. The behaviors reflect those found in the pre-abuse stages of the SGM to assist in identifying sexual grooming before the 
actual abuse has occurred (i.e., post-abuse maintenance is not included), which were two to 34 times more likely to occur in cases of 
CSA. 

We also found that cases of CSA included a higher number of different sexual grooming behaviors than cases not involving abuse 
suggesting that when an increased variety of sexual grooming behaviors are present, it could be indicative of possible CSA. In this study 
we found that on average, those who experienced CSA endorsed twice as many sexual grooming behaviors as those who did not report 
CSA, with those experiencing CSA reporting approximately 14 sexual grooming behaviors. This is similar to Winters and Jeglic’s 
(2021) study where they found that on average, undergraduate students who reported CSA endorsed 15 sexual grooming behaviors. 
Therefore, while there have been 42 identified sexual grooming behaviors, on average only about one third of them are experienced by 
those who experience CSA and depending upon the behaviors experienced, sexual grooming may look quite different across cases. 

6.2. Victim selection 

In line with previous research, several victim characteristics differed between individuals who reported CSA and those that did not. 
In particular, a lack of supervision or parents who were not resources for the child was identified to occur more frequently (5.5 and 
3.75 times, respectively) among those experiencing CSA as compared to those who did not experience CSA. This has important im-
plications for prevention as a lack of supervision is something that can be addressed through policy and education. Efforts should be 
made to ensure parents/guardians are aware of supervision as a necessity throughout childhood and adolescence and assistance should 
be provided to those parents/guardians who are unable to provide comprehensive supervision. Policies can be proposed to fund 
programs that provide free or low-cost childcare and summer camps for those that cannot afford it or are incapable of providing it. This 
is important because one study found that most CSA was happening in the afterschool hours and summer months when it is more likely 
that children may not have had adequate adult supervision if, for example, their parents are working (Colombino, 2017). Feeling like 
parents were not resources also falls in line with inadequate parental supervision. While this characteristic is arguably more relevant to 
the psychological neglect of children, it still suggests that children not feeling their parents’ emotional presence may also be a risk 
factor that those who want to abuse children may exploit (Finkelhor & Baron, 1986). Talking to their children and keeping open lines 
of communication with their children has been recommended as a way parents can protect their children from sexual abuse (See Jeglic 
& Calkins, 2018). 

The psychological vulnerability of the child themselves, such as having low self-esteem, feeling lonely or isolated, being troubled (i. 
e., having psychological or behavioral problems), and feeling needy, unwanted, and unloved, was also identified as differentiating 
those who were abused as children from those who were not. It has long been known that those who perpetrate sex crimes seek out 
vulnerable victims, such as children who are socially isolated or have emotional issues (see Finkelhor & Baron, 1986; Fleming et al., 
1997). This is important in prevention efforts as children and teens who are struggling emotionally and socially can be identified and 
additional protections put in place to help them such as school counseling, family counseling, and on-line monitoring. Additional 
training and resources can be provided to those who work with youth such as teachers, coaches and childcare workers help identify 
vulnerable youth and make appropriate referrals. Research suggests that teens who are vulnerable may be more likely to seek support 
through on-line forums (Wells & Mitchell, 2008) and so having trained moderators or artificial intelligence to flag at risk individuals 
and provide referrals and on-line resources can be helpful. 
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Historically, it has been believed that coming from a single parent home increased a child’s vulnerability as the person perpetrating 
the abuse may seek to fill the “father figure” role (Finkelhor, 1984; Radhakrishna et al., 2001). In this study, coming from a single 
parent home was not identified as being a red flag behavior, and was the only characteristic identified in the victim selection stage that 
did not differ between those who experienced CSA and those that did not. This is similar to recent studies looking at victim selection 
characteristics used in the sexual grooming of minors by Catholic Clergy (Winters et al., 2022) and the Boy Scouts (Winters & Jeglic, in 
submission). The finding in those youth-serving contexts was derived from archival cases wherein the abuse took place many decades 
earlier when divorce was not as commonplace in the U.S.; Goldstein, 1999), and in the case of the clergy study, the families were 
Catholic and divorce was frowned upon (Gray, 2013). Thus, in the research examining historical cases of CSA it was not surprising that 
coming from a single parent home was not found to be a risk factor for sexual grooming because there were few children in those 
samples that came from single parent homes. However, this study, which represented a range of CSA cases within and outside youth- 
serving organizations, suggests that it may not be that the child comes from a single parent home that serves as a risk factor, but rather 
that it is inadequate supervision and poor parental relationships regardless of the parents’ marital status that causes vulnerability. 

6.3. Gaining access and isolation 

The biggest red flag behavior that was identified in this stage was separating the child from peers and family (20 times more likely 
in cases of CSA). This can mean both physically separating them but, perhaps more importantly, psychologically separating them so the 
child feels they do not have social supports outside the abusive relationship. This can further exacerbate the feelings of parental 
alienation and isolation described in the victim selection stage, making the child more vulnerable to abuse. Other key behaviors 
include spending time with the family to gain access to the child (3.8 times more likely) and doing activities alone with the child 
without other adults present (3.4 times more likely). Spending time with the family to gain access to the child is a strategy known as 
familial grooming (McAlinden, 2006, 2012) wherein the person hoping to perpetrate the abuse befriends the family to gain their trust 
so that they can have access to the child without suspicion. This tactic was particularly salient when the group who was assigned to the 
community member (coach, teacher, religious leader) was compared to those who experienced CSA. This suggests that a community 
member seeking to spend time with the family should be closely monitored around children and all activities should be done as a 
family unit. This monitoring should be facilitated by the organization through which the community member is employed (e.g., 
through policies and procedures to prohibit certain contact outside of the position), as well as parents and caregivers who the 
perpetrator may also try to groom to gain access to the child. 

While overnight stays and outings were found to significantly differ between those in the overall Non-CSA condition and those who 
experienced CSA, and then specifically between the Non-CSA Non-Family and Non-CSA Community conditions and those who 
experienced CSA, this difference was not observed when the group assigned to the Non-CSA Family condition was compared to the CSA 
group. This makes sense as children will often have sleepovers or outings with family members and this is not necessarily indicative of 
sexual grooming; however, such behaviors when engaged in by non-family and community members may be more worrisome. 

6.4. Trust development 

While several of the trust development behaviors differed significantly between the CSA and Non-CSA groups, this was the stage 
that demonstrated the smallest effect size between groups. When combined, only providing the child with drugs and/or alcohol 
emerged as a moderate risk behavior, while being affectionate/loving, giving the child attention, favoritism and spending time with 
the child emerged as enhanced risk behaviors (see Supplemental Fig. 1). It was in this stage that the relationship with the individual 
became particularly relevant. For example, behaviors thought to be indicative of grooming, such as engaging in childlike behaviors and 
giving the child rewards and privileges, did not differ between the CSA and Non-CSA groups overall, but when broken down by 
relationship it was found that giving rewards and privileges and engaging in childlike activities could be indicative of sexual grooming 
when it involves a non-family member or community member, respectively. This underscores the need to consider context when 
examining potential grooming behaviors and that loving, caring behaviors may be normative with a family member, but should be 
regarded with caution when exhibited by a non-family member or community member. It also stresses the importance of not over- 
pathologizing normal healthy adult/child interactions involving trust development, as these may involve mentoring or developing 
a close relationship with the child. A recent meta-analysis of 70 youth mentoring programs found that youth who were mentored by 
non-parent adults were more likely to have improved academic performance and less likely to have behavioral and psychosocial 
problems because of their participation in the mentoring program (Raposa, 2019). This suggests that developing trusting relationships 
with non-parent adults can be important for youth success, but that these mentoring relationships must be monitored and follow 
guidelines for the prevention of CSA as described by the Centers for Disease Control (CDC; Saul & Audage, 2007). 

6.5. Desensitization to sexual content and physical touch 

As hypothesized, the most high and moderate risk behaviors were identified in this stage of the SGM, which is consistent with prior 
literature (Winters & Jeglic, 2016). In this sample, behaviors in the desensitization to sexual content and physical touch stage were four 
to 34 times more likely to be present in cases of CSA. This is the stage likely to immediately precede the actual CSA and the one in which 
the individual who perpetrates the abuse is pushing the physical comfort and sexual content limits of the child, testing whether they 
will be able to engage in the abuse without the child reporting it. Importantly, these boundary violation behaviors are significant 
regardless of the relationship between the child and the male adult. As such any sexual touching, exposing of the adult’s nude body, 
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excessive touching of the child, exposure to sexual content such as pornography or discussion of sexual behaviors should be considered 
red flags and investigated immediately. As most of these behaviors are objective and readily observable it is important for all parents, 
guardians, and supervisory adults to be able to identify these red flag behaviors and know how to respond should they observe a male 
adult engaging in them with a child. 

6.6. Post-abuse maintenance behaviors 

Along with the desensitization stage, most behaviors in the post-abuse maintenance stage had large effect sizes (n = 6). For 
example, telling a child not to tell anyone and misstating moral standards were respectively 46 and 57 times more likely to be observed 
in the CSA condition compared to the Non-CSA conditions. Other red flag behaviors also emerged including encouraging secrets, giving 
the child rewards or bribes, making the child feel like the abuse was their fault and threats of abandonment and rejection. This 
intuitively makes sense, as these behaviors technically happen after the abuse has occurred according to the SGM and thus, it is 
understandable this category would likely differentiate those who were abused from those who were not. Also, it should be considered 
that the observed differences emerged because the prompt for the Non-CSA condition read: “There are many behaviors that an adult 
may use after spending time with a child” and therefore behaviors such as misstating moral standards and making a child feel 
responsible would not necessarily make sense in this context. However, the theme of secret keeping is an important one. In a study by 
Elliott et al. (1995) in which they interviewed individuals convicted of CSA about how they committed the abuse and what could be 
done to prevent it, one individual stated “secrecy and blame were my best weapons. Most kids worry that they are to blame for the 
abuse and that they should keep it a secret.” (p. 590). Consequently, the authors recommended that “parents should emphasize 
openness and a ‘no secrets’ attitude throughout their children’s upbringing” (p. 590), advice that has been echoed in other sexual 
violence prevention strategies for parents (see Jeglic & Calkins, 2018). Given Supplemental Fig. 1 highlighted only the pre-offense 
behaviors that can prevent abuse before it occurs, in Supplemental Fig. 2, we present the red flag post-abuse maintenance behav-
iors that may be observed in cases where a child is suspected of having been abused; these behaviors were between four and 57 times 
more likely in cases of CSA than Non-CSA. 

6.7. Limitations 

This study is not without limitations. First, the study is both retrospective and subjective in nature. As has been documented, 
memory of events that happen in childhood, particularly those that are traumatic, may change over time (Goodman et al., 2019); thus, 
there may be retrospective bias in responding to the questions. Second, some of the behaviors and tactics are subjective. While it is easy 
to determine if a child lived in a single parent home, identifying that a child is compliant and/or needy and vulnerable is more 
subjective and may vary based upon the person responding. As such, future studies can seek corroborative/collateral information to 
verify the accounts of CSA. Furthermore, as we continue to gain empirical information on the behaviors and tactics used in sexual 
grooming, it is our goal to make the behaviors more specific and objective so that they can be more easily identified. 

As noted earlier, in this study we made a conscious decision to use adult males as the Non-CSA comparison group. This was done 
because the majority of sexual abuse perpetrated against children is perpetrated by an adult male (Basile et al., 2011; World Health 
Organization, 2012). However, recent research suggests that as many as 11.6 % of all perpetrators of sexual abuse are women (Cortoni 
et al., 2017), and approximately one third are minors themselves (Finkelhor et al., 2009). The SGM and SGS-V were developed based 
upon the existing sexual grooming literature which did not separate behaviors by the gender of the perpetrator and this study rep-
resents an overall summary of how these behaviors may differ for those that experience CSA and those who do not, but will not account 
for variability in tactic selection based upon the gender and age of the individual perpetrating the abuse. Furthermore, the sample size 
and presence of missing data (e.g., related to age of the perpetrator) did not allow for a more nuanced investigation of how sexual 
grooming may differ based upon the characteristics of the victim and individual perpetrating the abuse (e.g., age, gender, race/ 
ethnicity; Kaylor et al., 2022). We are planning future studies using females, minors, and individuals from different cultural, ethnic, 
and racial backgrounds to address this limitation. 

Additionally, the sample of participants in the present study was not particularly diverse, with the majority (71 %) identifying as 
White. It may be that race/ethnicity of the individual could impact their experience and relationship with others, given varied cultural 
norms. Another limitation of the sample was the CSA group had more woman in the sample than the Non-CSA group (74 % versus 55 % 
based on self-identified gender), which was a statistically significant difference. Although it should be noted that more girls than boys 
experience CSA (CDC, n.d.). Relationships between adults and boys or girls could vary, so some of the endorsements (or lack thereof) of 
certain behaviors could be a product of the gender of the individual. 

Caution should also be taken in interpreting the findings of this study as these results are cross-sectional in nature and we are only 
presenting reported behaviors that differ between groups. Thus, while we believe that the identified red flag grooming behaviors are 
indicative of CSA, especially given the large and moderate effect sizes between the groups that experienced CSA and those that did not, 
a longitudinal study would be important to identify which behaviors predict CSA. However, such a study would be next to impossible 
to conduct for multiple logistic and ethical reasons and thus the findings of this study may be the best proxy that we can access. 

6.8. Conclusions and implications 

This study represents a big step forward in the identification of red flag grooming behaviors. One of the key criticisms of the sexual 
grooming research to date has been that many of the identified sexual grooming behaviors are similar to normal adult-child 
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interactions and thus it was not possible to identify sexual grooming behaviors until after the CSA occurred. We now have specific 
behaviors that are identified as red flags that are indicative of high, moderate, and enhanced risk for CSA, meaning that those who 
experienced CSA were between two to 34 times more likely than those who did not experience to report them. Moreover, the findings 
have shown that cases of confirmed CSA involved a higher number of sexual grooming behaviors than those that represented non- 
offending relationships, showing that caution should be taken when more of these behaviors are observed. The findings of this 
study have multiple implications for the prevention and detection of CSA as listed below.  

1. First and foremost, these behaviors can be used for prevention education. Using the infographic included in Supplemental Fig. 1, 
parents, guardians, and those involved in youth-serving organizations can be educated on the identification of these red flag sexual 
grooming behaviors and what to do if they should be observed or reported. Supplemental Fig. 1 can be an important educational 
tool for these individuals to better identify and intervene before the abuse has occurred. Of course, none of these behaviors together 
or in combination can 100 % predict that abuse will occur, but these serve as important red flags that should raise concern and 
further inquiry/action taken if they are observed. While the emphasis of CSA prevention should fall to adults and not children 
(Rudolph & Zimmer-Gembeck, 2018), it is not always possible for parents to always supervise their children personally. In line with 
legislation such as Erin’s Law, child sex abuse prevention education can also focus on sharing these red flag behaviors with children 
and let them know what they should do if they experience them. 

First and foremost, these behaviors can be used for prevention education. Using the infographic included in Supplemental Fig. 1, 
parents, guardians, and those involved in youth-serving organizations can be educated on the identification of these red flag sexual 
grooming behaviors and what to do if they should be observed or reported. Supplemental Fig. 1 can be an important educational 
tool for these individuals to better identify and intervene before the abuse has occurred. Of course, none of these behaviors together 
or in combination can 100 % predict that abuse will occur, but these serve as important red flags that should raise concern and 
further inquiry/action taken if they are observed. While the emphasis of CSA prevention should fall to adults and not children 
(Rudolph & Zimmer-Gembeck, 2018), it is not always possible for parents to always supervise their children personally. In line with 
legislation such as Erin’s Law, child sex abuse prevention education can also focus on sharing these red flag behaviors with children 
and let them know what they should do if they experience them.  

2. These red flag behaviors can also be used for the detection of CSA. If an adult is observed or reported to be engaging in one or more 
of the identified red flag behaviors with a minor, action should be taken immediately. The action taken will depend upon a 
multitude of factors including but not limited to the nature, type, and frequency of the behavior, as well as situational and 
contextual factors. Based on an evaluation of the aforementioned factors, action could involve contacting authorities, preventing 
contact between the adult and child, monitoring a situation more closely, providing documented oral/written feedback to the adult 
and/or conducting an internal investigation. If a child is identified to be vulnerable, then depending upon the identified vulner-
ability, interventions such as increased supervision, counseling or family intervention may be warranted.  

3. These red flag sexual grooming behaviors can be used for the investigation of CSA. Those investigating allegations of CSA, such as 
law enforcement or social services, can use these red flag behaviors when they are interviewing the child and those around them. 
While the SGS-V has been designed to be used with adults who have experienced CSA, we are currently working on adapting the 
tool for use with children so that the grooming behaviors can be probed in a non-suggestive manner in line with recommendations 
for child forensic examiners (U.S. DOJ, 2001).  

4. Finally, these red flag sexual grooming behaviors can be used in the prosecution of cases of CSA. Few cases of sexual abuse result in 
conviction (RAINN, n.d.). and because many of the sexual grooming behaviors take place when the child is isolated from others and 
there may not be physical signs of abuse, cases often come down to the credibility of the child’s report (U.S. DOJ, 2001). Having 
documented or reported evidence of these red flags behaviors and how they align with child sexual grooming may help the 
prosecution make a stronger case. Importantly, as noted above, the presence of sexual grooming cannot prove that abuse occurred 
but may be helpful in gathering information about the context leading up to the abuse and how certain behaviors may impact 
victim responses (e.g., delayed disclosure). Of note, further validation is needed on the SGM to further understand and identify 
sexual grooming, although the research to date provides a basis for empirical data in understanding this construct. 

The empirical identification of red flag sexual grooming behaviors is major advancement in the protection of children from sexual 
abuse. This study is a first step and additional research can further our knowledge of how to differentiate sexual grooming from 
normative adult-child interactions. For example, it may be there are certain clusters or constellations of behaviors that are particularly 
worrisome and thus, deserve greater caution and concern. Additionally, research should seek to examine whether there are differences 
across populations in terms of what behaviors are more worrisome (e.g., males versus female perpetrators, juveniles versus adult 
perpetrators, child versus adolescent potential victims). Taken together, for these findings to be meaningful, it is integral that they be 
integrated into existing CSA prevention policies and procedures. 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.chiabu.2022.105998. 

Data availability 

Data will be made available on request. 
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a b s t r a c t
The medical evaluation is an important part of the clinical and legal process when child sexual abuse is suspected. Practitioners who
examine children need to be up to date on current recommendations regarding when, how, and by whom these evaluations should be
conducted, as well as how the medical findings should be interpreted. A previously published article on guidelines for medical care for
sexually abused children has beenwidely used by physicians, nurses, and nurse practitioners to inform practice guidelines in this field. Since
2007, when the article was published, new research has suggested changes in some of the guidelines and in the table that lists medical and
laboratory findings in children evaluated for suspected sexual abuse and suggests how these findings should be interpreted with respect to
sexual abuse. A group of specialists in child abuse pediatrics met in person and via online communication from 2011 through 2014 to review
published research as well as recommendations from the Centers for Disease Control and Prevention and the American Academy of Pe-
diatrics and to reach consensus on if and how the guidelines and approach to interpretation table should be updated. The revisions are
based, when possible, on data fromwell-designed, unbiased studies published in high-ranking, peer-reviewed, scientific journals that were
reviewed and vetted by the authors. When such studies were not available, recommendations were based on expert consensus.
Key Words: Child sexual abuse, Differential diagnosis, Sexually transmitted infections, Expert opinion, Medical history taking, Peer review,
Expert testimony
Introduction

A set of guidelines and recommendations, published in
2007,1 were developed using a process of consensus
development after a review of the medical literature avail-
able at the time regarding the medical evaluation and
interpretation of medical and laboratory findings in chil-
dren brought for examination for suspected sexual abuse.
This report presents updated guidelines, developed after a
review of recently published research and recommenda-
tions from the Centers for Disease Control and Prevention
(CDC)2 and the American Academy of Pediatrics (AAP).3 The
authors searched the medical literature to identify well-
designed, unbiased studies published in high-ranking
journals that addressed the topic of medical evaluation of
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Justice and Delinquency Prevention (DOJ) by grant number 2013-CI-FX-K001.
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suspected child sexual abuse and the interpretation of
medical findings. The group reached consensus on the
revision of the 2007 guidelines, based on literature critique
and review.
Medical History

An accurate and complete history is essential in making
the medical diagnosis and determining appropriate treat-
ment of child abuse.4 The history includes physical symp-
toms, emotional/behavioral symptoms, and information
about the abuse needed to assess and manage suspected
victims of abuse. Obtaining details about the abuse is typi-
cally coordinated with a multidisciplinary team and may be
obtained by a forensic interviewer or amedical professional.
Due to differences in purpose and approach, the medical
history may differ, yet complement, the forensic interview.
For example, a medical history identifying physical symp-
toms of painful urination may be directly related to a recent
episode of sexual abuse and provide additional information
of forensic significance.5
cle under the CC BY-NC-ND license
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Table 1
Examination Techniques

Genital Examination, Prepubertal Child Anal Examination, Prepubertal Child

Examination Positions Supine Frog-leg or Lithotomy
Prone Knee-chest (PKC)

Examination Positions
(In Order of Preference)

Supine Knee-chest
PKC
Lateral Decubitus

Examination technique Labial separation and traction
PKC with gluteal lift
Speculum examinations not indicated

unless child sedated

Examination technique Buttock separation
PKC with gluteal lift

Confirmatory technique Floating hymen with water or saline
PKC with gluteal lift

Confirmatory technique Reassess after bowel movement,
ambulating, or alternate position

Genital Examination, Pubertal Child Anal Examination, Pubertal Child

Examination positions Supine lithotomy
PKC with gluteal lift

Examination positions Supine knee-chest
PKC
Lateral decubitus

Examination technique Labial separation and traction
Speculum examination can be done if

Tanner 3 or greater

Examination technique Lateral buttock separation
Gluteal lift in PKC

Confirmatory technique Trace hymenal rim with cotton tip swab
Foley catheter58

PKC with gluteal lift

Confirmatory technique Reassess after bowel movement,
ambulating, or alternate position

J.A. Adams et al. / J Pediatr Adolesc Gynecol 29 (2016) 81e8782
The process of obtaining the history from the child and
nonoffending caregiver also provides an opportunity to
assess fears or concerns related to the abuse4 and to stress
the importance of engaging in evidence-based trauma-
focused mental health therapy. A recent study found that
trauma symptoms in children were highly associated with
the degree of self-blame the child felt about the abuse in-
cident(s), an issue that can be addressed during the medical
evaluation.6 This can also be an opportunity to assess
whether the caregiver is supportive and protective of the
child through the disclosure process. At the conclusion of
Table 2
Timing of Medical Examinations

Indications for emergency evaluation13,59

� Medical, psychological, or safety concerns such as acute pain or bleeding,
suicidal ideation, or suspected human trafficking

� Alleged assault that may have occurred within the previous 72 hours (or
other state-mandated time interval) necessitating collection of trace
evidence for later forensic analysis

� Need for emergency contraception
� Need for postexposure prophylaxis (PEP) for STIs including human im-
munodeficiency virus (HIV)

Indications for urgent evaluation
� Suspected or reported sexual contact occurring within the previous
2 weeks, without emergency medical, psychological, or safety needs
identified

Indications for nonurgent evaluation
� Disclosure of abuse by child, sexualized behaviors, sexual abuse suspected
by a multidisciplinary team, or family concern for sexual abuse, but con-
tact occurred more than 2 weeks prior without emergency medical, psy-
chological, or safety needs identified

Indications for follow-up evaluation
� Findings on the initial examination are unclear or questionable necessi-
tating reevaluation

� Further testing for STIs not identified or treated during the initial
examination

� Documentation of healing/resolution of acute findings
� Confirmation of initial examination findings, when initial examination
was performed by an examiner who had conducted fewer than 100 of
such evaluations

Downloaded for Anonymous User (n/a) at New Mexico VA He
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the examination, the medical provider should explain to the
caregivers the significance of physical findings, if any, and
that a normal examination does not exclude abuse.
Examination

All children who are suspected victims of child sexual
abuse should be offered an examination performed by a
medical provider with specialized training in sexual abuse
evaluation (Table 1). The urgency of the medical evaluation
can be prioritized as emergency, urgent, or nonurgent
(Table 2). An emergency evaluation should be done without
delay, and urgent and nonurgent evaluations should be
done within 1 to 7 days. Some children will benefit from
follow-up examinations with a specialized provider to
reassess findings and conduct further testing,7 particularly
if acute injury or sexually transmitted infection (STI) is
suspected (Table 2).

Previous versions of the guidelines suggested changing
the “72-hour rule” for evidence collection in prepubertal
children to the “24-hour rule.”8 Subsequent studies have
confirmed that DNA is predominantly recovered when ex-
aminations of prepubertal children are conducted less than
24 hours from the time of the assault.9,10 Research on the
use of DNA amplification in sexual assault is limited in
young children, but Y-chromosome specific DNA has been
recovered in young female victims presenting 24 hours af-
ter assault.11,12 Importantly, the presence of significant
physical findings does not predict recovery of foreign DNA
and should not be the basis for collecting forensic evi-
dence.10 Additionally, DNA can still be recovered following
genital wiping after the event.12

At this time, forensic evidence collection is recom-
mended for sexual contact that may have resulted in the
exchange of biologic material within 24 hours in prepu-
bertal children and within 72 hours in adolescents.13 Some
young children will still benefit from evidence collection
beyond 24 hours,13 especially in areas where DNA amplifi-
cation is performed as part of crime lab analysis. Some
alth Care System from ClinicalKey.com by Elsevier on June 
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jurisdictions have expanded the evidence collection win-
dow on adolescent and adult sexual assault to 5 to 7 days
because spermmay be recovered from the cervix more than
72 hours after an assault.14 Collection of clothing, bedding,
or other household items that may harbor potential trace
evidence can occur at a later time and is not the role of the
medical provider. Clinicians should become familiar with
regional resources and recommendations regarding
collection of evidence.

Documentation

The medical record should include history, physical ex-
amination, and laboratory findings.15 The results and
interpretation of the medical evaluation should be sum-
marized carefully with unambiguous language that can be
understood by nonmedical professionals.16 Photo-
documentation is recommended as a standard of care,15

especially for examinations with positive findings, because
abnormal examination findings are rare. Diagnostic-quality
still images or videos allow for expert review for quality
assurance, teaching, and legal proceedings17; however,
photographs never substitute for detailed written de-
scriptions of the examination findings.

Testing for STIs

Culture of potentially infected sites has traditionally been
the diagnostic gold standard for cases of possible sexual
abuse/assault.18,19 Culture is costly and limited by low
sensitivity, especially in the identification of Chlamydia
infection (as low as 20% sensitive in prepubertal girls).20

Nucleic acid amplification testing (NAAT) has been in use
for years in the sexually active adolescent and adult pop-
ulations due to its higher sensitivity (100% by transcription
mediated amplification),20 ability to collect a sample non-
invasively, ability to test for both Neisseria gonorrheae and
Chlamydia trachomatis with 1 sample, and its lower cost
compared with culture. The US Food and Drug Adminis-
tration has not approved the commercially available NAATs
for use in prepubertal children, because the low prevalence
of STIs in this population (!5 %)20 compared with adoles-
cents and adults makes it difficult to perform large ran-
domized controlled trials for validation. However, their use
has been studied in this population,20 and the CDC dis-
cusses their use in the 2010 Sexually Transmitted Diseases
Treatment Guideline: “NAATs can be used as an alternative
to culture with vaginal specimens or urine from girls
whereas culture remains the preferred method for urethral
specimens or urine from boys and for extra-genital speci-
mens for all children.”2 Black et al20 performed a multisite
study comparing genital culture to NAAT in prepubertal and
postpubertal children being evaluated for sexual abuse,
which serves as the foundation for the CDC's recommen-
dations on this topic. Even though there boys were included
in the study population (51/536), none of the boys tested
positive for an STI and extragenital site comparison testing
was not included. Therefore, the CDC recommendations for
NAATs for STIs in young children are limited to recom-
mendations on genital testing in girls.
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In 2014, the CDC removed its recommendation for
routine additional testing when a NAAT is positive for C
trachomatis; however, there is still a recommendation to
consider retesting with an alternate target for N gonor-
rhoeae and for “consultation with an expert” when using
NAATs in cases of child sexual abuse evaluation.21 When
NAATs are used to diagnose infection in prepubertal chil-
dren or older children and the result could have significance
in legal proceedings, confirmatory testing should be per-
formed to exclude a possible false-positive result.20,22,23

Although the CDC still recommends culture for
nongenital sites, many practitioners find it difficult to access
cultures. NAATs have been evaluated in adult studies for
pharyngeal24,25 and anorectal26,27 infections. NAATs (espe-
cially strand displacement amplification [SDA] and tran-
scriptionmediated amplification [TMA]) have been found to
have superior sensitivity to detecting infection at these sites
compared with culture and specificity rates that are well
within the range of acceptable for clinical practice. The
practitioner must be familiar with the validation and
confirmation practices of the laboratory processing speci-
mens from their patients. If NAATs are used for testing in
young children and the results could have forensic signifi-
cance, the practitioner should develop a strategy for
confirmatory testing, because the low prevalence of infec-
tion in this population lowers the positive predictive value
of the result.

Culture by using Diamond's or InPouch TV� media re-
mains the most specific method of diagnosing Trichomonas
vaginalis.28 When identified by wet mount examination,
there is a potential to misidentify nonpathogenic intestinal
species of Trichomonas (such as T hominis) due to morpho-
logic similarities23 and the possibility of fecal cross-
contamination. Additionally, the wet mount is estimated
to be only 50% sensitive in detecting trichomonads. Rapid
testing is now available by nucleic acid probe hybridization
and TMA, but there have been no published studies
regarding the use of these techniques for detecting T vagi-
nalis in children. While these tests may offer more rapid
turnaround and higher sensitivity than culture, confirma-
tory testing should be considered in cases where the result
could have forensic significance and the population has a
low prevalence of infection (eg, young children). At present,
NAAT for T vaginalis is limited to TMA. However, several
research polymerase chain reaction tests are being studied
that show greater sensitivity compared with wet mount or
culture.23

Interpretation of Findings

See Table 3. Additions to the guidelines table since the
prior version are noted in bold, including a section on
conditions that often are erroneously attributed to sexual
abuse trauma.29 Several deletions also were made. Flat-
tened anal folds were removed from “findings commonly
caused by medical conditions other than trauma or sexual
contact” because no studies have addressed the association
of flattened anal folds with sexual contact. The language
“anal dilatation to less than 2 centimeters” was removed
since the significance of anal dilation of a certain size is
 Care System from ClinicalKey.com by Elsevier on June 
on. Copyright ©2024. Elsevier Inc. All rights reserved.



Table 3
The 2015 Approach to Interpretation of Medical Findings in Suspected Child Sexual
Abuse

Findings Documented in Newborns or Commonly Seen in Nonabused Children*

Normal Variants
1. Normal variations in appearance of the hymen

a. Annular: Hymenal tissue present all around the vaginal opening
including at the 12 o'clock location

b. Crescentic hymen: hymenal tissue is absent at some point above the 3 to
9 o'clock locations

c. Imperforate hymen: hymen with no opening
d. Microperforate hymen: hymen with one or more small openings
e. Septate hymen: hymen with one or more septae across the opening
f. Redundant hymen: hymen with multiple flaps, folding over each other
g. Hymen with tag of tissue on the rim
h. Hymen with mounds or bumps on the rim at any location
i. Any notch or cleft of the hymen (regardless of depth) above the 3
and 9 o'clock locations

j. Superficial notches of the hymen at or below the 3 and 9 o'clock
locations

k. Smooth posterior rim of hymen that appears to be relatively narrow
along the entire rim

2. Periurethral or vestibular band(s)
3. Intravaginal ridge(s) or column(s)
4. External ridge on the hymen
5. Linea vestibularis (midline avascular area)
6. Diastasis ani (smooth area)
7. Perianal skin tag(s)
8. Hyperpigmentation of the skin of labia minora or perianal tissues in

children of color
9. Dilation of the urethral opening

Findings commonly caused by medical conditions other than trauma or sexual
contacty

10. Erythema of the genital tissues
11. increased vascularity of vestibule and hymen
12. Labial adhesion
13. Friability of the posterior fourchette
14. Vaginal discharge
15. Molluscum contagiosum
16. Anal fissure(s)
17. Venous congestion or venous pooling in the perianal area
18. Anal dilatation in children with predisposing conditions, such as current

symptoms or history of constipation and/or encopresis, or children who
are sedated, under anesthesia or with impaired neuromuscular tone for
other reasons, such as post-mortem

Conditions mistaken for abuse
19. Urethral prolapse
20. Lichen sclerosus et atrophicus
21. Vulvar ulcer(s)
22. Erythema, inflammation, and fissuring of the perianal or vulvar tissues due

to Infection with bacteria, fungus, viruses, parasites, or other infections
that are not sexually transmitted

23. Failure of midline fusion, also called perineal groove
24. Rectal prolapse
25. Visualization of the pectinate/dentate line at the juncture of the ano-

derm and rectal mucosa
26. Partial dilatation of the external anal sphincter, with the internal

sphincter closed, causing the appearance of deep creases in the peri-
anal skin

27. Red/purple discoloration of the genital structures (including the hy-
men) from lividity post-mortem, confirmed by histological analysis.

Findings With No Expert Consensus on Interpretation With Respect to Sexual
Contact or Traumaz

28. Complete anal dilatation with relaxation of both the internal and external
anal sphincters, in the absence of other predisposing factors such as con-
stipation, encopresis, sedation, anesthesia, and neuromuscular conditions

29. Notch or cleft in the hymen rim, at or below the 3 or 9 o'clock location,
which is deeper than a superficial notch and may extend nearly to the
base of the hymen, but is not a complete transsection. Complete clefts/
transsections at 3 or 9 o'clock are also findings with no expert
consensus in interpretation.

30. Genital or anal condyloma acuminatum in the absence of other indicators
of abuse; lesions appearing for the first time in a child older than
5 years may be more likely to be the result of sexual transmission22

31. Herpes type 1 or 2, confirmed by culture or PCR testing, in the genital or
anal area of a child with no other indicators of sexual abuse22

Findings Caused by Trauma and/or Sexual Contactx

Acute trauma to external genital/anal tissues, which could be accidental or
inflicted

32. Acute laceration(s) or bruising of labia, penis, scrotum, perianal tissues, or
perineum

33. Acute laceration of the posterior fourchette or vestibule, not involving the
hymen

Residual (healing) injuries to external genital/anal tissues (These rare findings
are difficult to diagnose unless an acute injury was previously documented at
the same location.)

34. Perianal scar

35. Scar of posterior fourchette or fossa
Injuries indicative of acute or healed trauma to the genital/anal tissues

36. Bruising, petechiae, or abrasions on the hymen

37. Acute laceration of the hymen, of any depth; partial or complete

38. Vaginal laceration

39. Perianal laceration with exposure of tissues below the dermis

40. Healed hymenal transection/complete hymen cleft- a defect in the hy-
men between 4 o'clock and 8 o'clock that extends to the base of the
hymen, with no hymenal tissue discernible at that location.

41. A defect in the posterior (inferior) half of the hymen wider than a trans-
section with an absence of hymenal tissue extending to the base of the
hymen.

Infections transmitted by sexual contact, unless there is evidence of peri-
natal transmission or clearly, reasonably and independently documented
but rare nonsexual transmission

42. Genital, rectal or pharyngeal Neisseria gonorrheae infection

43. Syphilis

44. Genital or rectal Chlamydia trachomatis infection

45. Trichomonas vaginalis infection

46. HIV, if transmission by blood transfusion has been ruled out
Diagnostic of sexual contact

46. Pregnancy

47. Semen identified in forensic specimens taken directly from a child's body

This table lists medical and laboratory findings; however, most children who are
evaluated for suspected sexual abuse will not have physical signs of injury or
infection. The child's description of what happened and report of specific symptoms
in relationship to the events described are both essential parts of a full medical
evaluation. Items in bold type have been added or revised in this updated version
of the table.
* These findings are normal and are unrelated to a child's disclosure of sexual

abuse.
y These findings require that a differential diagnosis be considered, as each may

have several different causes.
z These physical and laboratory findingsmay support a child's disclosure of sexual

abuse, if one is given, but should be interpreted with caution if the child gives no
disclosure. Physical findings (numbers 28 and 29) should be confirmed using
additional examination positions and/or techniques. Additional information, such as
mother's gynecologic history or child's history of oral lesions may clarify likelihood
of sexual transmission for children with condyloma or herpes. After complete
assessment, a report to Child Protective Services may be indicated in some cases.
Photographs or video recordings of these findings should be evaluated and
confirmed by an expert in sexual abuse evaluation to ensure accurate diagnosis.

x These findings support a disclosure of sexual abuse and are highly suggestive of
abuse even in the absence of a disclosure, unless a timely and plausible description
of accidental injury is provided by the child and/or caretaker. Physical findings
(items 32 through 41) should be confirmed using additional examination positions
and/or techniques. Diagnoses of the sexually transmitted infections must be
confirmed by additional testing to avoid assigning significance to possible false
positive screening test results. Photographs or video recordings of these findings
should be evaluated and confirmed by an expert in sexual abuse evaluation to
ensure accurate diagnosis.

(continued)

Table 3 (continued)
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unknown. Anal dilation is a dynamic sign and measuring
maximum anal dilation during the examination is difficult.
Earlier studies on measurement using photographs30,31

used different techniques, so results cannot be compared.
One recent study reports reflex anal dilation in 36% of
sexually abused children when examined in the lateral
position with buttock separation for 30 seconds.32 In
alth Care System from ClinicalKey.com by Elsevier on June 
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another study, total anal dilation occurred in 12% of the
suspected abuse group and was significantly associated
with reported anal penetration, after controlling for exam-
ination position and presence of anal symptoms.33 Further
research is needed to assess the significance of anal findings
with respect to abuse and the impact of examination posi-
tions, techniques, and other factors on the frequency of
these findings.

The “Indeterminate” category has been relabeled as “No
Consensus” regarding the significance of a particular exam-
ination finding for sexual abuse. The term “Indeterminate”
was often misinterpreted by clinicians to mean case infor-
mation is insufficient or inadequate.34 The lack of expert
consensus does not mean that there is no scientific evidence
regarding the findings in this category. These findings have
been associated with sexual abuse in some studies in which
study populations were too small, whereas other studies
have documented the finding in a nonabused population or
have not found an association with sexual abuse.

One examination finding that is listed under the “No
Consensus” heading is a notch in the inferior rim of the
hymen that may extend nearly to the base of the hymen.
This finding has some support as being associated with
sexual abuse,35,36 but there is currently no consensus
among experts as to the level of certainty that the finding is
due to trauma. One challenge in interpreting the signifi-
cance of a deep notch is defining it. Previously, a deep notch
was defined as a notch that extended through more than
50% of the width of the hymen.36 However, in clinical
practice it is virtually impossible to measure or estimate the
percentage of the hymenal width through which a notch
extends. This finding must be differentiated from other
variations such as a scalloped edge of hymen or a narrow
section of the hymen rim adjacent to a mound. Even if a
notch in the inferior rim of the hymen clearly extends
nearly to the base of the hymen, the expert panel did not
reach consensus that it should be considered clear evidence
of prior injury.

Providers

The provision of medical care to child sexual abuse vic-
tims has become increasingly specialized. In December
2013, there were 324 diplomates of the American Board of
Pediatrics with subspecialty certification in Child Abuse
Pediatrics (CAP).37 Additionally, the International Associa-
tion of Forensic Nurses (IAFN) has established guidelines for
the specialized training of pediatric sexual assault nurse
examiners (SANE-P) in the care of the child victims of sexual
assault,38 which include a competency-based clinical pre-
ceptorship with an experienced provider.

Medical evaluations should be performed by a qualified
provider with experience in child sexual abuse. These pro-
fessionals may include child abuse pediatricians, SANE-Ps,
or physicians and mid-level practitioners with advanced
training in child abuse evaluation. The medical provider,
regardless of degree, should have formal education and
training in the medical evaluation of child sexual abuse.
Medical providers need to be familiar with guidelines and
recommendations on the medical evaluation of children
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available from the American Academy of Pediatrics (AAP)3

and on the identification and treatment of STIs.2

Qualifiedmedical providers need tomaintain currency of
practice through continuing education and peer review.
Photodocumentation is recommended by the AAP,3 Na-
tional Children's Alliance (NCA),15 and IAFN.38 Medical peer
review involves participation in expert review of photo-
documented findings, particularly those thought to be
abnormal or indicative of sexual abuse. Medical providers
who perform higher numbers of child sexual abuse exam-
inations,39 read current medical literature, and regularly
review cases with an expert demonstrate greater diagnostic
accuracy in child sexual abuse evaluations.40

All medical programs evaluating victims of child sexual
abuse, including programs that use nurse examiners or
SANEs, benefit from the supervision and guidance of a
qualified medical director who demonstrates competency
and currency of practice in the evaluation of child sexual
abuse. A medical director is necessary to develop protocols
and delegated orders, formulate medical diagnoses, and
provide medical treatment plans and prescriptions.

Expert Review of Examination Findings

The purpose of peer review in any medical context is the
improvement of quality of care for patients. Standardization
of medical processes is designed to reduce variability,
improve care, reduce mortality andmorbidity, and decrease
costs. The cost of misdiagnosis can be both financial, in the
case of expensive medical procedures, and societal, if child
abuse is inaccurately diagnosed based on an examiner's
misinterpretation of physical findings. Those in image-
based specialties such as radiology and pathology have
studied interrater reliability issues and have proposed
methodology for improvement.41e43

While the child's history remains the most important
piece of evidence in child sexual abuse evaluations, physical
findings resulting from sexual abuse, when present, are
important in the investigative and legal arenas. Examiners
must critically evaluate findings in the context of the known
medical literature. Many studies suggest that inexperienced
examiners are far more influenced by the history than are
more experienced examiners in assessing examination
findings.44 These studies also show that an experienced
examiner provides more consistent and objective inter-
pretation of examination findings.40,44,45 Although it is not
clear at what level of experience an examiner becomes an
expert, it is certainly through training, clinical experience,
knowledge of the current literature, continuing education,
and engagement in review or oversight of cases. One study
demonstrated that variability in interpretation of such
findings appears to be linked to level of training, profession,
experience, and knowledge of the literature.46

Clinicians without sexual abuse expertise can access
expert consultation remotely. One example is myCaseRe-
view, a secure Web-based telehealth product in which
medical providers submit images for review by a medical
panel of board-certified CAP experts (http://www.mrcac.
org/medical-academy/mycasereview/). Other telehealth
and telemedicine applications are available commercially
 Care System from ClinicalKey.com by Elsevier on June 
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Table 4
Recommendations for Providers

� Obtain a medical history from the child/adolescent patient for the purpose of
diagnosis and treatment

� Develop skills in the use of examination positions and techniques for the best
assessment of anogenital findings

� Know the differential diagnosis of entities confused with sexual abuse, to
avoid an incorrect diagnosis

� Remain current in the state of the art and science of child sexual abuse
medical evaluation and treatment

� Obtain high-quality, interpretable photodocumentation of examination
findings

� Develop a peer review system to have all abnormal cases reviewed by an
expert provider

� Teach multidisciplinary teams that all children benefit from a medical
evaluation by a qualified provider

� Provide court testimony that is objective, fact-based, educational, and clear
for medical and nonmedical audiences
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that can provide secure HIPAA-compliant case review.46e48

The use of such programs satisfies the requirements of the
National Children's Alliance (NCA) but may not go far
enough in providing comprehensive assessment of the
quality of examinations. Feedback to examiners, followed
by documented improvement against shared baselines, is
the backbone of an iterative process for continuous quality
improvement in the field.
Court Testimony

Providing expert medical testimony requires a thought-
ful, thorough approach and knowledge of court proceedings
that often is outside the realm of standard medical prac-
tice.49,50 The AAP has a policy on Guidelines for Expert
Witness Testimony,51 and other medical specialties have
published guidelines as well.52e56 The role of the expert
medical provider in courtroom proceedings is as an
educator to the judge and jury, explaining why and how the
evaluation was completed, providing details of the exami-
nation, and providing expert opinion on the significance of
any examination findings. Since a majority of sexual abuse
victims have normal genital examinations,36,57 a common
theme in testimony is the explanation of the findings and
that a physical examination alone does not prove or
disprove that sexual abuse occurred.
Table 5
Suggested Research Questions

� What is the role of the medical history in the forensic investigation of child
sexual abuse?

� With new forensic evidence analyses available, should the timing of forensic
collection change for children or adolescents?

� Can NAATs be used for extragenital site testing for gonorrhea and chlamydia
in children and/or adolescents?

� Can NAATs be used to detect Trichomonas or herpes in children and
adolescents?

� Should NAATs be used for routine screening in prepubertal boys?
� What is the significance of findings listed in the “No Expert Consensus”
category with regards to likelihood of sexual contact/abuse?

� How do examination position and techniques and/or anal symptoms affect
anal findings?

� Can deep notches be readily differentiated from complete transsections in
photographs and/or videos?
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Conclusion

The recommendations in these revised guidelines incor-
porate current research and practice guidelines for clini-
cians who evaluate children and adolescents for suspected
sexual abuse (Table 4). During the revisions of these
guidelines, several areas of focus for additional research
were identified (Table 5). In addition, several terms are
clarified, components of the Interpretation Table have been
reorganized, and recommendations for improving overall
quality of care have been elaborated. While the Interpreta-
tion Table remains an important component of this evolving
treatise, the importance of the child's history in the diag-
nosis of sexual abuse cannot be overstated. Similarly, the
patient's medical and mental health needs must be priori-
tized during themedical assessment. The provider has a key
role in gathering themedical history, evaluating themedical
and mental health needs of the child, and educating fam-
ilies, multidisciplinary partners, judges, and jurors in the
appropriate assessment, interpretation of findings, and
management of sexually abused children and adolescents.
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