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Abstract

Background: The objective of this retrospective study was to examine the discrepancy between information derived
from written medical reports and the results of forensic DNA analyses on swabs collected from the victims in 122 cases
of alleged sexual assault treated at the Emergency Department of Padua Hospital. The examination of discrepant
results has proved useful to support a broader application of sexual assault management, particularly during the taking
of case history.

Methods: The Laboratory of Forensic Genetics of Padua University have processed samples from 122 sexual assault
cases over a period of 5 years.

Results: Of the 103 cases in which the victim reported a penetration and ejaculation, only 67 (55% of all the samples)
correlated with positive feedback match from the laboratory. In 36 cases in which the patient reported penetration
with ejaculation, no male DNA was found in the samples collected. Therefore, there was a total of 41 cases in which
the patient’s report were not supported by laboratory data. In the remaining ten cases, which had an ambiguous
history, 3 tested positively for the presence of male DNA.

Conclusions: To avoid discrepancies between the medical reporting and reconstruction of sex crimes, it is crucial to
deploy strategies which focus not only on the technical aspects of evidence collection, but also on how the victim’s
story is recorded; such efforts could lead to better management of sexual assault victims, and to a strengthened legal
impact of forensic evidence and of crime reconstruction.
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Background
Sexual assault is a crime which is frequently encountered
by healthcare professionals and forensic scientists as the
World Health Organization highlights [1].
Official statistical data from the second ISTAT survey

(2014) on violence against women show that 31.5% of
women in Italy between the ages of 16 and 70 years are
estimated to have been victims of physical or sexual vio-
lence during their lifetime: 20.2% have suffered acts of
physical violence; 21% were victims of sexual violence;

and 5.4% suffered more severe forms of sexual violence,
such as rapes or attempted rapes [2].
Healthcare professionals treating victims of sexual

assault admitted to Emergency Departments (ED) need
to deal not only with clinical priorities, but also with the
emotional suffering and anguish characterizing the
experience of this type of patients [3]. Therefore, it is
important to ensure an approach based on empathy, un-
derstanding and a willingness to listen [4, 5]. Further-
more, they can then more effectively contribute to
violence management by documenting injuries, and by
collecting and sampling biological evidence for forensic
purposes, including those of forensic interest [6–16].* Correspondence: pamela.tozzo@gmail.com
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Despite the fact that indicators were published in the
FIGO guidelines in 2010 [11], there is still even today a
lack of consistency in how they are applied in some hos-
pital settings. The case histories collected from the vic-
tim in the ED are still sometimes inadequate or
incomplete to determine how the case should be recon-
structed [17]. Recording a victim’s history in cases of
sexual assault is still problematic in Italy, which may be
for a number of reasons. For example, healthcare profes-
sionals may not be adequately trained to do take this,
and they often struggle with an excessive workload. The
unit where the patient is admitted may not be a referral
center for this type of case, so the healthcare providers
involved may lack the appropriate means and may be
unable to call in psychologists specially trained to handle
this type of patient [18–20]. These factors necessitate a
standardized medical approach to such patients as much
as possible, and the adoption of an appropriate protocol
to collect details and samples that could be useful for fo-
rensic purposes. It is also of paramount importance to
provide specific training for healthcare professionals in
this setting [8, 9].
The ED at Padua Hospital works in conjunction with

the Forensic Genetics Laboratory of Padua University,
which stores biological samples collected during the
medical examination of victims of sexual assault. These
biological samples are usually transferred to the labora-
tory together with a written report of the medical exam-
ination performed at the ED.
The objective of this retrospective study was to exam-

ine the discrepancy between information derived from
written medical reports and the results of forensic DNA
analyses on swabs collected from the victims in 122
cases of alleged sexual assault visited at the ED of Padua
Hospital and to provide descriptive data on medico-legal
findings. The examination of discrepant results could
prove useful to provide support for a broader application
of sexual assault case management, particularly in the
collection of patient history.
The analyses were performed using the Christmas tree

assay and the Y haplotype typing for the sole purpose of
detecting the presence of any male DNA on biological
samples (vaginal, rectal and vulvar swabs), since male
DNA can be expected to be found if penile penetration
and ejaculation have been reported. No autosomal short
tandem repeat (STR) polymorphism analyses were per-
formed to avoid any differential lysis [21], given that
identifying the perpetrator’s genetic profile was not a
goal of this study.

Methods
Data were obtained from a retrospective review of the
case records and forensic laboratory results obtained on
biological evidence collected from the victims at the

Laboratory of Forensic Genetics of the Department of
Molecular Medicine, University of Padua.
All samples from 122 sexual assault cases processed by

the laboratory between 1st January 2010 and 31st
December 2014 were considered. In all these cases, the
victims were women; they all underwent medical examin-
ation, and biological evidence was collected by means of
vaginal, vulvar and rectal swabs. All the samples were
originally dried and stored at − 20 °C until needed.
In particular:

– Seventy one cases were related to judicial
investigations, since the biological evidence was
collected as part of a technical consultation by
order of the Court;

– Fifty one cases were from the hospital archives,
since the biological samples were collected during
a medical examination conducted at the Obstetrics
and Gynecology ED of the Padua Hospital and
stored at the Laboratory of Forensic Genetics; in
these cases, the victims had not filed a legal
complaint, and the deadline for doing so
according to Italian law had already expired.

The study was divided into two main phases. The first
was completed at the Forensic Genetics Laboratory and
involved searching for a male genetic profile on the sam-
ples collected from patients who reported having been
the victim of a sexual assault. In the second phase, the
data obtained from the laboratory analyses were com-
pared, for all 122 cases, with the written medical reports
(which included the patient’s account of the episode, if
any). For the 71 cases in which judicial investigations
were undertaken, we were also able to compare the re-
sults of this study with the Y haplotype of the person in-
dicated by the victim as the perpetrator.
Body swabs were tested for any presence of spermato-

zoa using the Christmas tree assay method [22]. DNA
was extracted from swabs using the QIAampDNAMicro
kit (QIAGEN Hilden, Germany) according to the manu-
facturer’s protocol. Standard DNA amplification was
performed for each sample using the AmpFLSTRYfiler-
Amplification kit (Applied Biosystems, Foster City, CA,
USA), which amplifies 17 Y-STRs, following the manu-
facturer’s recommendations. The amplified alleles were
analyzed with the ABI-PRISM 3130 Genetic Analyzer
(Applied Biosystems).
The laboratory findings were compared with the patients’

reports and the outcome of their physical examination, as
recorded on standard evidence collection documents.
The requirement for informed patient consent and

ethical committee approval were waived because of the
anonymous nature of the data (i.e. it was impossible to
correlate them with any individual).
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Results
Among the 103 cases in which the victim reported a
penetration and ejaculation, only 67 (55% of the whole
sample) coincided with a positive feedback from the la-
boratory, i.e. spermatic material was found, as expected,
and a Y haplotype was obtained. In 6 cases, DNA typing
revealed a different Y-haplotype from that of the individ-
ual indicated by the victim as the aggressor.
Among the nine cases in which the medical report

was negative for penetration and ejaculation, the assays
yielded valid male profiles in 5 cases (4% of the whole
sample): these were cases in which the victim reported
having been raped, but her description of the incident
supported the assumption that there would be no semen
in her vaginal canal (e.g. penetration with a condom or
vaginal touching, or other forms of violence without
penetration).
The remaining ten cases involved an ambiguous story

in the medical record due to the victims’ inability to rec-
ollect the assault either because of alcohol or drugs in-
take or because of a mental condition: three of these
cases resulted in positive presence of male DNA (30% of
the ambiguous cases).
It is worth emphasizing that a story of sexual assault

with vaginal penetration and ejaculation coincided with
the discovery of male DNA using laboratory methods in
more than one in every two cases (55%). Medical reports
and laboratory findings were also consistent in the four
cases in which the patient reported no penetration; no
male DNA was found (3% of the whole sample). This led
to a total of 71 cases (58% of the whole sample) in which
there was a correlation between the victim’s description
of the event and the forensic genetics laboratory find-
ings. On the other hand, no correlation between re-
ported penetration and male DNA in the samples
collected from the victim was found in 36 cases (29% of
the total). There was also a discrepancy in five cases (4%
of the total) in which, vice versa, the medical report was

negative, but male DNA was detected in the biological
samples. This led to a total of 41 cases of inconsistency
between the medical reports and the laboratory data
(33% of the whole sample). Male DNA was only detected
in cases in which the presence of spermatic material had
first been identified using the Christmas tree method.
It is important to highlight that the time elapsing be-

tween the reported sexual assault and the collection of
biological evidence often wasn’t stated on the written
medical reports, and only in 12 cases - in the sample as
a whole - this interval was reportedly less than 24 h.
The results are summarized in Fig. 1.

Discussion
Among the 103 cases in which the victims reported sex-
ual contact with ejaculation, we found male biological
material in 67 of their biological samples. In six of these
cases, moreover, the Y haplotype differed from that of
the person accused by the victim as the aggressor. In
three cases, the male DNA found in the swabs collected
from the victim belonged instead to the victim’s partner,
with whom she had evidently had sexual intercourse
prior to the assault, but had failed to mention in the
report.
The time elapsing between the reported sexual assault

and the collection of biological evidence was often not
stated on the written medical reports as reported in the
results. This is an important point to bear in mind be-
cause the discrepancy between reports of penetration
and negative laboratory findings in most of the 36 cases
in which this situation was identified (29% of the sample
as a whole) may be due to the time elapsing between the
assault and the medical examination being excessively
long. It was only in seven of these cases that biological
evidence was collected within 24 h after the aggression.
In another six cases, the time elapsing between the as-
sault and the collection of evidence on the victim’s body
was clearly too long, and in the remaining 23 cases the

Fig. 1 Graphic representation of the results obtained, considering the concurrence between the anamnestic data and the result obtained in the
forensic genetics laboratory. Anamnesis (+): history indicative of penetration and ejaculation; History (−): history on the basis of which the expectation
of finding male DNA because of the violence was null; Y (+): detection of male genetic material; Y(−):male DNA not detected
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interval between the assault and the medical examin-
ation was not stated in the medical records. In this
regard, the protocols in current use specify that
gynecological examinations should be conducted to keep
the time elapsing before the collection of evidence “rea-
sonably short”.
For the seven cases in which penetration was reported

but laboratory results were negative even though the
medical examination had been performed within 24 h
after the assault, it may be hypothesized that either the
victim or the physician were inaccurate and/or inconsist-
ent in reporting the assault. Other potential confounders
include: a health professional’s excessively brief record-
ing of the facts, lack of detail in recording the patient’s
story, obtaining vaginal swabs more than 24 h after the
event and failure to record this time interval. Merely in-
dicating “reported sexual violence” in the written med-
ical report accompanying the samples (as it is often the
case) is not enough to describe the event thoroughly, as
it provides no useful information for reconstructing the
dynamics of the sexual assault.
The retrospective nature of this investigation pre-

vented any accurate assessment of other details omitted
in the medical reports that might have influenced the
discrepancy, such as whether victims had bathed or
changed their underwear or clothes before biological evi-
dence was collected at the ED. In Italy, only police and
judicial authorities may request analyses of biological
trace evidence to forensic genetics laboratories. Conse-
quently, in assault cases not reported to the police, no
such analyses could be performed.
In some cases, the detection of male DNA on

samples obtained from the victim was unexpected.
Possible reasons for this situation might include, for
example, either a tearing during intercourse, or the
presence of biological material belonging to a male
other than the aggressor. We did not verify this
hypothesis by means of further analyses because we
had no male genetic profiles available for comparison
since legal action had not been taken by the victims.
In such cases, obtaining a more thorough medical
report might facilitate the interpretation of the labora-
tory data; for example, it would be useful to ask pa-
tients if they had been involved in any consensual
sexual activity shortly before or after the reported
sexual assault.
Regarding the 10 unclear cases in which it was impos-

sible to establish from the medical report whether or not
sexual assault had occurred, male DNA was found in
three cases (2.5% of the whole sample). However these
data were not very informative because it was difficult to
obtain further details about the episode, given the vic-
tims’ altered level of consciousness during the assault
and when they were admitted to hospital.

This study shows a considerable discrepancy between
laboratory findings and details recorded in medical re-
ports written at the ED in the case of victims of sexual
assault. The reason for this discrepancy may be twofold.
On the one hand, the victim’s story might be inaccurate
because of the trauma associated with sexual violence
possibly producing an important impact on some vic-
tims’ ability to provide an account of events. On the
other hand, medical reports may be either superficial or
lack details, thus incompletely describing the informa-
tion and evidence collected. The advice to healthcare
professionals should be to take an investigative approach
which takes into consideration the fact that victims’
recollection of events may be impaired by emotional dis-
tress, drugs, alcohol, etc., and that the patients’ recollec-
tion may change at a later stage. Similarly, patients may
have been subjected to acts that they were not aware of.
For the reasons above our findings suggest that hos-

pital services which deal with victims of sexual assault
should pay more attention to the methods used to ob-
tain and record the material collected during the victim’s
medical examination, and to interview patients about
the episode. The paucity of publications on studies aim-
ing to improve the way in which medical reports are
drawn up on victims of sexual violence also confirms, al-
beit directly, the shortcoming in this field of research.
Furthermore, the hypothesis that discrepancies be-

tween medical reports and laboratory findings can be at-
tributed to victims giving untrue accounts of their
experience at the ED, is closely correlated to how such
patients are managed. Victims of sexual assault have
often suffered a major trauma and a far from negligible
emotional stress, so it may be that during the interview
with the ED staff they fail to mention or alter important
details concerning the aggression, either because they
are ashamed or because they forget.
To avoid discrepancies between the medical reporting

and the reconstruction of sex crimes, it is crucial to use
strategies which focus not only on technical aspects of
evidence collection, but also on the way the victim’s
story shall be recorded. Such efforts could lead to better
management of sexual assault victims, and to securing
their legal rights. Within this setting the involvement of
healthcare professionals specialized in the forensic field
is paramount both for conducting accurate clinical
examination for collecting a detailed documentation of
physical injuries and for sampling biological evidence for
forensic purposes. Rigorous documentation of evidence
is a crucial requirement for any healthcare professional
working in this area, and this would be beneficial to
sexual assault victims as much as to healthcare profes-
sionals working in this context. A recent study
highlighted that failure to adequately assess patients
reporting sexual violence was reported as a common
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complaint made against healthcare professionals working
in this area [23].
The examination of the victim, which is performed by

the ED clinician and the forensic doctor, should be
completed as soon as possible after the assault to avoid
the loss of important trace evidence, and to strengthen
the legal impact of forensic evidence and of crime
reconstruction.
In all cases, appropriate professional training is re-

quired to ensure that medical examiners are competent
in the medical reporting of sexual assault cases, and also
for the purpose of documenting the evidence of a sexual
assault. ED can do an excellent job for managing the
clinical needs of sexual assault victims, and can also
maximize the chances for female victims engaging the
necessary health service. From a forensic viewpoint,
obtaining an accurate description of the episode and un-
derstanding of its dynamics can also be crucial as med-
ical documentation may be used in courts.

Conclusion
The results show a discrepancy between the case history
and the biological evidence obtained. These differences
could be reduced through various strategies. First of all,
it is desirable that the FIGO guidelines [11] are deployed
consistently. Thus, focus should not only be on the tech-
nical aspects of evidence collection but mostly on the
accurate record of the victim’s story and on the way de-
tailed reports may improve the reconstruction of the
assault.
Secondly, the presence of health care professionals

specialized in the forensic field in ED would be desirable
for supporting the personnel involved in the assistance
to the victims and for enabling the collection of evi-
dence. In particular, this would be relevant for initial his-
tory taking, inspection of the victim and collection of
biological samples for forensic analysis.
Furthermore, systematic training courses for health-

care professionals should also cover the need to obtain
and analyze forensic evidence as well as medical reports,
which together account for a substantial part of the evi-
dence presented in court.
Improving the methods for collecting patients’ stories

and conducting medical examination, as well as a
sensitization of healthcare staff towards patients’ phys-
ical and emotional needs would enable more detailed in-
formation to be obtained from these patients, even when
they are uncooperative.
In order to understand the dynamics of the episode in

rape cases, and to avoid discrepancies between medical
reports and legal reconstructions of sexual crimes, it is
crucial to provide victims with support, and to maximize
their confidence in the healthcare providers who first
attend to them, usually at the ED.
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ED: Emergency Department

Availability of data and materials
The datasets used and/or analyzed during the current study available from
the corresponding author on reasonable request.

Authors’ contributions
LC and PT participated in designing the study. EP and PN performed the
analysis. LC and PT wrote the first draft of the manuscript. GS helped in the
manuscript revision, both for contents and language. All the authors edited
the manuscript versions. All the authors were involved in the interpretation
of the results, and read, commented and approved the final version of the
manuscript.

Ethics approval and consent to participate
It was not possible to apply for the victims’ consent nor for ethical committee
approval, because this was a study based on anonymized data (which are
impossible to correlate to any individual), managed with statistical purposes,
following the provisions of Italian legislation; in particular see Authorisation no.
9/2016 of The Italian Data Protection Authority - General Authorisation to
Process Personal Data for Scientific Research Purposes, article 2.2, published in
Italy’s Official Journal No. 303 of 29 December 2016 and Authorisation no. 8/
2016 of The Italian Data Protection Authority - General Authorisation to Process
Genetic Data, article 3.1 sub c and article 8.1 sub a, published in Italy’s Official
Journal No. 303 of 29 December 2016.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Received: 19 January 2017 Accepted: 14 May 2018

References
1. World Health Organization: Understanding and addressing violence against

women. (2012). http://www.who.int/reproductivehealth/topics/violence/
vaw_series/en/ Accessed 10 Jan 2017.

2. ISTAT: Violence against women. (2015). http://www.istat.it/en/files/2015/09/
EN_Violence_women.pdf?title=Violence+against+women+−23+Sep+2015+
−+Full+text.pdf. Accessed 10 Jan 2017.

3. Cybulska B. Immediate medical care after sexual assault. Best Pract Res Clin
Obstet Gynaecol. 2013;27:141–9.

4. World Health Organization: Guidelines Approved by the Guidelines Review
Committee. Responding to Intimate Partner Violence and Sexual Violence
Against Women: WHO Clinical and Policy Guidelines. (2013). http://apps.who.int/
iris/bitstream/10665/85240/1/9789241548595_eng.pdf. Accessed 10 Jan 2017.

5. Sande MK, Broderick KB, Moreira ME, Bender B, Hopkins E, Buchanan JA.
Sexual assault training in emergency medicine residencies: a survey of
program directors. West J Emerg Med. 2013;14:461–6.

6. Willoughby V, Heger A, Rogers C, Sathyavagiswaran L. Sexual assault
documentation program. Am J Forensic Med Pathol. 2012;33:22–5.

7. Ramsay SE, Bartley A, Rodger AJ. Determinants of assault-related violence in
the community: potential for public health interventions in hospitals. Emerg
Med J. 2014;31:986–9.

8. Mollen CJ, Goyal MK, Frioux SM. Acute sexual assault: a review. Pediatr
Emerg Care. 2012;6:584–90.

9. Patel M, Minshall L. Management of sexual assault. Emerg Med Clin North
Am. 2001;19:817–31.

10. Devore HK, Sachs CJ. Sexual assault. Emerg Med Clin North Am. 2011;29:
605–20.

11. Jina R, Jewkes R, Munjanja SP, Mariscal JD, Dartnall E, Gebrehiwot Y. FIGO
working group. Report of the FIGO working group on sexual violence/HIV:
guidelines for the management of female survivors of sexual assault. Int J
Gynaecol Obstet. 2010;109:85–92.

12. World Health Organization: Guidelines for medico-legal care for victims of
sexual violence. (2003). http://apps.who.int/iris/bitstream/10665/42788/1/
924154628X.pdf. Accessed 10 Jan 2017.

Tozzo et al. BMC Health Services Research  (2018) 18:383 Page 5 of 6

http://www.who.int/reproductivehealth/topics/violence/vaw_series/en/
http://www.who.int/reproductivehealth/topics/violence/vaw_series/en/
http://www.istat.it/en/files/2015/09/EN_Violence_women.pdf?title
http://www.istat.it/en/files/2015/09/EN_Violence_women.pdf?title
http://apps.who.int/iris/bitstream/10665/85240/1/9789241548595_eng.pdf
http://apps.who.int/iris/bitstream/10665/85240/1/9789241548595_eng.pdf
http://apps.who.int/iris/bitstream/10665/42788/1/924154628X.pdf
http://apps.who.int/iris/bitstream/10665/42788/1/924154628X.pdf


13. Ferguson C. Providing quality care to the sexual assault survivor: education
and training for medical professionals. J Midwifery Womens Health. 2006;51:
486–92.

14. Krolikowski AM, Koyfman A. Emergency Centre care for sexual assault
victims. AfJME. 2012;2:24–30.

15. Hawkins AP, Domoney C. Sexual assault and rape. Obstet Gynaecol Reprod
Med. 2012;22:199–204.

16. Luce H, Schrager S, Gilchrist V. Sexual assault of women. Am Fam Physician.
2010;81:489–95.

17. Scherer S1, Hansen SH, Lynnerup N. Discrepancy between information
reported by the victims of sexual assaults and clinical forensic findings.
Dan Med J. 2014;61:A4899.

18. Ruggieri MP, Guzzo AS, Magnanti M, Cerqua G. Victims of violence in
accident and emergency reporting survey of eleven emergency structures
out of eighteen. ECJ. 2011;2:13–5.

19. Farchi S, Polo A, Asole S, Ruggieri MP, Di Lallo D. Use of emergency
department services by women victims of violence in Lazio region, Italy.
BMC Womens Health. 2013;13:31.

20. Berry KM, Rutledge CM. Factors That Influence Women to Disclose Sexual
Assault History to Health Care Providers. J Obstet Gynecol Neonatal Nurs.
2016;45:553–64.

21. Hennekens CM, Cooper ES, Cotton RW, Grgicak CM. The effects of
differential extraction conditions on the premature lysis of spermatozoa.
J Forensic Sci. 2013;58:744–52.

22. Allery JP, Telmon N, Mieusset R, Blanc A, Rougé D. Cytological detection of
spermatozoa: comparison of three staining methods. J Forensic Sci. 2001;46:
349–51.

23. Kennedy KM, Green PG, Payne-James JJ. Complaints against health-care
professionals providing police custodial and forensic medical/health-care
services and sexual offence examiner services in England, Wales and
Northern Ireland. Med Sci Law. 2017;57:12–32.

Tozzo et al. BMC Health Services Research  (2018) 18:383 Page 6 of 6


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusion
	Abbreviation
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	References

