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Abstract
Background: Every year, millions of children face sexual exploitation worldwide. In India, 109 children (National
Crime Records Bureau2018) were sexually abused everyday (22% jump from the previous year). Even with advanced
DNA techniques, the conviction rate remains low. The methods used for forensic DNA evidence analysis vary around
the world, but the primary step of biological evidence collection plays the most vital role. Proper and timely evidence
collection from the victim by a trained medical professional is important.
Main body: Dynamics of child sexual assault being massively different from an adult rape demands altogether different approach of evidence collection. A standard sexual kit employed for evidence collection needs urgent modifications considering genital development of pre- and post-pubertal victims. In the present study, parameters including
systemic collection and evaluation of forensic evidences, medico-legal examination, and developmental consequences of sexual assault on pre-pubertal victims were assessed. Further suggestions for separate evidence collection
kit during medico-legal examination were given for pre-pubertal victims and alleged accused in sexual assault cases
in order to streamline and for better evaluation of DNA analysis in forensic laboratories.
Conclusion: The importance of expert medical practitioners plays a significant role in collection of appropriate information and evidences from the victim of sexual assault. General guidelines for evidence collection in sexual assault
cases are not well suited for pre-pubertal victims. Appropriate reforms pertaining to the age and genital development
of victims are required. Securing clothing as forensic evidence is essential in most cases as it turned out to be the
exclusive evidence bearing material. The purpose of this article is to bring awareness about the thorough medical
examination and modified sexual assault kit for pre-pubertal victims and alleged accused for a better approach in
evidence collection and conviction rate.
Keywords: Pre-pubertal victim, Sexual assault kit, Medico-legal, Evidence collection
Background
One of the most heinous crimes faced by humanity is
sexual assault. A lot has been done in the forensic scientific field to aid in the conviction of the perpetrator of the
crime. With passing years, the ultimate focus has been on
systematic collection of evidence from proper documentation to reconstruction of crime in order to aid in the
prosecution. Upon reporting such crimes, medico-legal
*Correspondence: ksuminder@gmail.com
1
DNA Fingerprinting Unit, Biology Division, Regional Forensic Science
Laboratory, Chanakyapuri, New Delhi, India
Full list of author information is available at the end of the article

examination is done for which sexual assault evidence
collection kits are used for the collection of biological
evidences. Considering the possible transfer of biological secretions in sexual assault cases, sexual assault kits
along with forensic DNA evidence catalyze verification
of the assault and identification of the offender (Peterson et al., 2012). In the past few years, a steep rise in the
number of sexual assault offenses/cases against children
has been seen. In the Indian subcontinent, “Asian Centre for Human Rights” reported 48,338 cases of child
sexual abuse from 2001 to 2011. Keeping this in view,
a separate law, the Protection of Children from Sexual
Offences (POCSO) Act 2012, has been enacted in India
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since November 2012 to prevent children below 18 years
of age from sexual offenses (Kaur et al., 2019). A separate
law for sexual offenses against children must be strengthened with the introduction of a separate mechanism of
evidence collection from the girl victims and alleged
accused.

Main text
Children are most vulnerable to sexual abuse due to their
mental immaturity and incapability to defend themselves. The nature of child sexual abuse differs largely
from the sexual assault of an adult. There may or may not
be any physical injuries or ejaculation of semen (Christian et al., 2000; Kairys et al., 1999). Child abuse cannot
be handled in the same way as in post-pubertal victims
because immediate disclosure is quite rare in young children following the event. The hesitancy to report abuse
is due to threats made by the perpetrator. Accidental disclosure is more common in children below 10 years after
a complaint of pain in the abdomen or genital parts or
a bloodstain in the underwear (Kaur et al., 2019; Kairys
et al., 1999). Child sexual abuse should rather be seen as
a process and not just a single episode (Kaur et al., 2019).
Moreover, young children may not cooperate in the collection of vaginal, anal, or oral swabs, especially after a
painful episode of assault (Kairys et al., 1999). Hence,
evaluation protocol similar to that acclaimed for postpubertal victims may prove inappropriate for pre-pubertal victims.
Forensic considerations for evidence collection
and preservation

Collection and evaluation of forensic evidence along with
genital examination are the most important constituents of the medical assessment in reported sexual assault
cases. It requires extensive knowledge to document the
history and conduct medico-legal examination in order
to verify the commitment of crime as well as factors that
might mimic sexual assault. In cases of sexual assault, the
most important biological and DNA evidence is seminal
fluid. During the assault, semen may get deposited in the
vagina but may drain to the anal region and also to the
clothing and bedding of the victim (Burg et al., 2011). Not
just semen, there can be other biological evidences such
as pubic hair, body fluids, and skin cells present on the
body or clothes of the child victim that can be a potential source of the DNA profile of the accused. In case of
hand-genital contact or in cases of struggle between the
child victims and accused, fingernails of the victim may
contain skin cells of the accused (Burg et al., 2011). These
biological evidences, if collected, preserved, and analyzed properly and timely, can provide a DNA profile of
the accused and hence aids in the conviction (Burg et al.,
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2011; Forr et al., 2018; Makasa & Heathfield, 2018). The
DNA profile of the accused can be obtained from the
vaginal swabs even after a long time interval depending
on the post-assault activity of the victim and forever on
dried clothes (Burg et al., 2011; Forr et al., 2018; Makasa
& Heathfield, 2018). There are reports where children reported hand-genital contact, yet the semen was
detected on the vaginal swabs collected from the victim
(Christian et al., 2000). Thus, evidence collection should
not be totally based on the child’s narrative of the assault.
Transfer of biological evidence is a two-way process;
hence, the swabs and clothes of the accused need to be
collected for the presence of blood or other body cells/
fluids of the victim to obtain a DNA profile. Samples collected timely and properly may become unfit for the analysis if they are not packed, preserved, and stored properly
before the analysis (Butler, 2012; Kaur et al., 2020).
Most Indian forensic laboratories use standard sexual
assault kit for female victims of all age groups that mostly
includes breast swab, body fluid collection, anal swab,
oral swab, vaginal secretions (swab and smear), cervical
mucus collection and smear, combing/cutting of pubic
hair, fingernail cuttings, dental floss and toothpick, and
blood and urine samples which are best suited for female
victims that have attained puberty. The limitation is some
samples like cervical mucus collection, pubic hair (combing and cutting), and breast swabs are irrelevant in the
case of pre-pubertal child victims. Hence, some modifications in evidence collection from a pre-pubertal child
are strictly needed. A standard system (sexual maturity
rating) must be used to judge the physical development
of the victim, using five stages (from preadolescent to
adult) based on the degree of development of secondary sexual characteristics during puberty. Tanner staging is the standard method to categorize pubertal stages
of development; stage 1 indicates pre-pubertal genital
development, while stage 5 infers adult genital development (Niec, 2002). This would permit the medical professional to gauge the degree of pubertal maturation that
has occurred. Sexual assault kits should not only be based
on age and gender of the victim but also on relevant evidence collection from the alleged accused. The victim’s
DNA profile found on the accused exhibits can help conclude the results even if no male DNA was detected on
the victim’s exhibits. Further incomplete evidence collection such as lack of nail clippings from alleged accused
in case of vaginal fingering along with the victim’s evidence proves futile as there are little/no chances of getting DNA from the victim’s exhibits as compared to
alleged accused nail clippings. This inability to give any
conclusive DNA results due to the lack of vital evidence
collection from pre-pubertal victims has led the author
to propose this study. The approach of different kits with
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relevant evidence components both from the victim and
the alleged accused will certainly permit a better and a
much effective approach towards the collection and DNA
analysis, finally leading to better prosecution. This study
will not only help child victims but society at large will
also be benefitted from it.
Examination of pre‑pubertal child victim

One important aspect while assessing the victim is to
determine their ability to testify the assault by taking
into account the factors like child’s memory, recognition
of people, consistency-continuity of thought, affectivity
conditions, and ability to report the presence of any psychological symptoms. Since the evaluation and reliability
of the testimony in case of an underage victim are often
questionable, Argo Antonina et al. suggested various projective psychological tests that could help to classify any
mental disorders manifested by the victim by assessing
the subject’s personality structure (Argo & Triolo, 2012).
Upon reporting, interviewing of the child victim, to
obtain details of an assault, should preferably be conducted by a trained professional possessing the knowledge of the nature and the consequences of sexual abuse
(Kairys et al., 1999). Medical examination should be
conducted by pediatric medical personnel who should
address the health care needs of child victims and also
promote healing of the victims. The medical examiner
should begin the examination by obtaining consents, documentation of biographical information, history, details
of the assault, and the time between the assault and the
evaluation. They must also carry out a timely collection
of appropriate evidence. In case of child assault, consent
could be obtained from the parents or the accompanying
guardian (Savino & Turvey, 2011; Tozzo et al., 2018).
Medical officials are often not familiar with the genital
anatomy in non-abused children and therefore expect to
find signs of injury in accordance with the child’s narrative of the incidence (Adams, 2018). A multi-method
evaluation strategy, therefore, would be an effective
tool in the examination of the pre-pubertal victims that
includes an examination using supine labial parting,
supine labial traction, and one in the prone knee-chest
position. Boyle et al. have demonstrated the importance
of this sort of examination, especially for hymenal injuries, both acute or in the past (Hariton, 2012; Smith et al.,
2018). The time since the assault and a history of blood
following the episode are the two best factors indicating abnormal findings and are quite significant. Child
sexual assault (CSA) cases that lack physical evidence do
not confirm or refuse sexual abuse, so misleading statements should be avoided for transparency in case reporting. Understanding of histology and the anatomy of the
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pre-pubertal genitalia is essentially required particularly if there is a history of bleeding and genital pain at
the time of the incidence or signs of genital healing after
forceful penetration (Hariton, 2012).
Another common form of sexual abuse against prepubertal children is oral sex, the edges of the mouth
and oral cavity must be inspected for injuries to the palate, gums, teeth, pharynx, and frenula (Savino & Turvey, 2011). It is important to note that not every sexual
contact will result in physical trauma. In cases where the
penis is placed between the children’s thighs or labia,
no apparent trauma was seen with regard to the hymen,
and therefore, normal exam findings are there in such
cases (Makasa & Heathfield, 2018). Examination of the
buttocks, perianal skin, and anal folds for injury, foreign materials, and other findings such as any bleeding
signs, contusions, tearing, and bruising should be noted
and documented with appropriate anatomical diagrams
(Savino & Turvey, 2011).
Resulting from the assault, genital injuries could possibly prove to be a piece of a larger picture of the dynamics of the assault to support the claims of sexual assault
and help in the decision-making. Factors like the type of
sexual activity, delayed disclosure, and natural healing of
the hymen may suggest acute genital examinations (Gallion et al., 2016). As revealed in earlier studies, child victims who were examined acutely were more likely to have
significant genital findings than victims examined weeks
or months following the last incidence of sexual abuse. In
an examination by Berenson et al., the median time span
from the last incidence of assault was 42 days, and they
revealed that fewer than 5% of 3- to 8-year-old female
victims assessed had findings diagnostic to the assault.
The study from Heppenstall-Heger et al. indicated that
about 14.6% of female victims having acute genital injuries had persistent anatomic changes. In another study,
upon acute evaluation, 73% of the child victims revealed
diagnostic genital findings. It is possible that most of
their genital injuries would have healed, if they were
evaluated after a certain time span, except for cases with
hymenal transections (Gallion et al., 2016).
Colposcopic examination and other alternate resources
can be used when injuries are not seen by the naked eye
examination in order to increase the sensitivity and specificity of medical assessment (Kotzé & Brits, 2019). These
photographs/videos can also serve as a piece of evidence
later for jurisdiction. Sometimes, the presence of sexually
transmitted infections (STI) like Neisseria gonorrhoeae or
Chlamydia trachomatis among pediatric victims can be
due to abusive contact, so prompt evaluation of STI helps
to determine sexual abuse (Bechtel, 2010).
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Effective parameters for potential DNA findings

Currently, DNA profiling is the method for the identification of accused in cases of sexual offenses provided
that the sample/evidence collection and preservation has
been done timely and appropriately. Corroborative DNA
evidence and medical examination along with a confession from the accused increase the likelihood of prosecution. The timely reporting of the assault and examination
increases the success of the recovery of forensic evidence.
It has been observed that during child sexual assault, the
most frequently found biological evidence is the blood
of the victim/blood mixed with seminal fluid. Studies
showed that poorly preserved blood samples lead to the
generation of either partial or no DNA profile. Therefore,
strict guidelines must be followed during sample collection (Kaur et al., 2020). Medico-legal examination and
collection of potential evidence play a very important
role in the findings of DNA profiling. It would be best to
avoid invasive examination methods as they may mimic
that of abuse. Medical examination should be conducted
by an examiner with strong foundation/knowledge of
normal genital anatomy and injuries and someone who
can build up the confidence of the victim so that the child
cooperates in evidence collection (Kairys et al., 1999;
Forr et al., 2018).
Studies suggest that sexually abused children examined
within 72 h following the assault are more likely to have
distinguishable biological/DNA evidence thereafter can
be missed because of the prompt healing nature of superficial mucosal injury (Christian et al., 2000). Even then,
the expert examiner must look for the injuries (the children may not be able to recollect the last event of abuse)
to help corroborate their version of events (Savino & Turvey, 2011). Ideally, three key strategies are used for genital examination: direct visualization, staining techniques
to highlight injuries, and colposcopic examination (Sommers, 2007). In the Indian subcontinent, the use of staining techniques and colposcopy for medical assessment is
not prevalent yet. Hymenal status and overall examination of the genitalia are thought to be enough for the purpose, which does not yield much significant information
apparently (Herrmann et al., 2014). With the increasing
child abuse cases, there rises an urgent need to upgrade
the techniques and resources being used. Also, an expert
child psychologist should always be present along with
the child victims before and during the medical examination. With reference to the kits employed for the purpose, it has been seen that in the Indian subcontinent,
a single kit is used for sexual assault cases regardless of
the gender and age of the victims. A standard differential sexual assault kit for pre-pubertal child victims could
help in preventing chaos and unnecessary torture during the process of examination and collection. Medical

Page 4 of 6

examiners may misjudge the importance of clothing as a
useful source, but it can turn out to be the exclusive evidence bearing material. Helen et al. emphasized the need
to recover clothing from the victims as there are chances
of getting a complete DNA profile despite multiple washing of the victim’s clothes (Brayley-Morris et al., 2015).
Properly and timely collected samples should be packed,
sealed, and stored as per recommendations to increase
the potential of DNA evidence. The suggested procedure
and evidence can help in the standardization of examination and collection of evidence in sexual assault kits for
pre-pubertal child victims of sexual assault.

Conclusions
Sexual abuse involving penetration is likely to cause
physical injury to the genitals. The corroborative clinical
findings among such child victims are of utmost importance that can be solved by collecting appropriate evidence during medical examinations. During forensic case
reporting, the medical assessment plays a significant role
in supporting the child victim and family, safeguarding
their health and well-being and providing information
to the judicial systems. In case of pre-pubertal victims, a
medical practitioner who is well versed with the anatomy
and psychology of young victims particularly a pediatric
gynecologist should be preferred. Due to the clandestine
nature of the crime, the evidence collection should be
done as soon as possible. It is advised that adolescence
involves a time stretch during which teenagers are at
varied stages of pubertal development, suitable reforms
must be made in evidence collection kits with regard to
the age and genital development of the victim involved.
Also, a separate kit for the alleged accused including all
the vital evidences for biological case reporting is an
indispensable tool. If there is not much advantage, exposing child victims to tests involving uncomfortable processes must be avoided. Swabbing of the anus, genitals,
and throat can be evaded in case of recently traumatized
victims. Only relevant swabs can be collected after easing
the mental and physical pain of the child victims. Colposcopy has been proven extensively beneficial over the conventional techniques of genital examination. Therefore,
both colposcopic examination and staining techniques
can be made the routine procedures in the medical evaluation of sexual assault victims particularly for genital
injuries.
CSA is known to be associated with significant psychological problems, making it increasingly imperative
to develop evaluation protocols. Apart from medical
assessment, it is equally crucial to make a psychological evaluation in child protection issues to ensure the
child’s health and welfare (Malhotra & Biswas, 2006).
The evaluation may focus on rehabilitation intended
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to safeguard the child and help the family. This study
thus suggests that CSA examiners should be well versed
with the recommendations and guidelines on medical
and psychological evaluation of CSA victims in order
to provide a more reliable and purposeful interpretation of medical findings (Adams et al., 2016). Recent
research also indicates a steep increase in sexual assault
among minority groups such as lesbian, gay, bisexual,
and queer students thereby suggesting a need for their
primary prevention (Eisenberg et al., 2021).
In the present scenario, telemedicine can be
employed in case of a lack of expert clinicians in the
CSA medical evaluation. It involves the exchange of
medical information between a clinician and patient
using video conferencing software as well as educate
the families and cater the needs of CSA victims and
adolescents.(Stavas et al., 2018) Moreover, an approach
should be adopted to offer emotional support, crisis
intervention, education, and advocacy to children and
their caregivers. Coordination across disciplines and
agencies in society and across jurisdictions in some
instances is crucial to simultaneously address the
health, legal, safety, and support goals. Such efforts
could perhaps aid a better managing of child victims as
well as safeguard their legal rights.(A national protocol
for sexual abuse medical forensic examinations pediatrics, 2018)
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