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ABSTRACT: A previous study published in 2000 on a small group of children concluded that the medical examination in cases of sexual
child abuse seldom provided legal proof of sexual abuse [J Forensic Sci 45(2000):115–7]. The present consecutive study included children referred
to the police for a forensic medical examination. A colposcope was used to evaluate the anogenital findings which were classified as normal, non-
specific, and abnormal. Four hundred and eighty-two children were included. Abnormal anogenital findings were found in 38% of the girls and
20% of the boys, but there was no relation between abnormal anogenital findings and the two legal outcomes: ‘‘appearing in court’’ and ‘‘being
convicted.’’ However, the age of the child turned out to be a more important factor in relation to legal outcome than the physical findings. The
results of this study suggest that the child’s statement and not the physical findings were important for legal outcome.
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Sexual abuse (1) of children is a global health issue with preva-
lences differing between countries (2). A decrease in cases, substan-
tiated by Child Protective Services, by almost 50% during the last
10 years has, however, been reported from the U.S.A. (3). In the
Nordic countries, the lifetime prevalence of repeated and serious
sexual abuse is estimated to be c. 5% (4). The exact prevalence of
sexually abused Danish children is not known. A recent Danish
survey including nonphysical contact reported that 16% of female
adolescents and 7% of adolescent boys had been sexually assaulted
(5).

Sexual abuse can be broadly defined from, e.g., fondling to pen-
etration (6) and some assaults do not leave any or only sparse
physical evidence. The medical diagnosis of sexual abuse of a child
is difficult, although several studies have described medical, espe-
cially anogenital findings in sexually abused children not seen in
normal children (7–11), and proposals for evaluation and classifica-
tion of findings have been published (12–14). Most of these studies
report that most of the children referred for evaluation of sexual
abuse have normal or nonspecific findings (15–17), and a few stud-
ies, all from the U.S.A., have described medical findings and legal
outcome (16,18,19). One Swedish study has reported the outcomes
of the legal process in 94 girls ages 9–22 (20). None has, however,
to our knowledge, compared medical findings to police investi-
gation, court procedure, and legal outcome in a consecutive sample

of police-reported sexually abused children within a medical foren-
sic setting. Therefore, the purpose of the present study was to
examine the influence of medical findings within a medical foren-
sic setting on police investigations and legal outcome in the Danish
legal system.

We explore the hypothesis that positive findings, defined as
abnormal anogenital findings, lead to a higher rate of prosecution
and conviction when compared with normal findings.

Methods

We included all children referred by the police for a forensic
medical examination to the Department of Forensic Medicine from
January 1, 1996, to September 1, 2002. The Department of Foren-
sic Medicine, Aarhus, Denmark, serves an area of Jutland with
c. 2.5 million inhabitants (almost half of the total Danish popula-
tion), of whom half a million are children ages 0–16 years.

Danish law stipulates that all suspected cases of sexual abuse
must be reported to social services, but not necessarily to the
police. The police investigation procedure includes a videotaped
interview of the child, and a forensic medical examination of the
victim is often necessary. This documentation will later be used in
court.

The case review included the medical records, police reports,
and court decisions, including the interview of the child and state-
ments from the perpetrator, family members, and others related to
the child and the perpetrator. The results of the police investiga-
tions leading to prosecution and the court decisions were reviewed
and abstracted. The following data were included: age and sex of
the child, nature of the abuse and clinical findings, clinical history,
health conditions, family composition, the child’s relationship to the
perpetrator, and the legal outcome. The forensic medical exami-
nation is an hour-long head to toe examination and includes the

1The Department of Forensic Medicine, Aarhus University, Bren-
dstrupgaardsvej 100, DK-8200 Aarhus N, Denmark.

2The Department of Epidemiology, The Institute of Public Health, Aarhus
University, Vennelyst Boulevard 6, DK-8000 Aarhus C, Denmark.

*This work was presented at the 57th Annual Meeting of the American
Academy of Forensic Science, February 21–26, 2005, in New Orleans, LA,
and the 59th Annual Meeting of the American Academy of Forensic Sci-
ence, February 19–24, 2007, in San Antonio, TX.

Received 24 Oct. 2008; and in revised form 7 Jan. 2009; accepted 11 Jan.
2009.

J Forensic Sci, January 2010, Vol. 55, No. 1
doi: 10.1111/j.1556-4029.2009.01230.x

Available online at: interscience.wiley.com

104 � 2009 American Academy of Forensic Sciences



medical history but does not include an interview about the assault.
Prior to the examination, the child and his ⁄her parents or guardian
have been informed in writing about the purpose of the examina-
tion and how it will proceed. The details of the sexual assault come
from a report of the police interview with the child, and ⁄or from
the statement of the person who reported the assault, and ⁄ or the
perpetrators.

Since 1994, the Department of Forensic Medicine in Aarhus has
used a colposcope (Olympus, Ballerup, Denmark) to help with the
examination of the anogenital area. A camera with a 5–16· image
magnification is mounted on the colposcope. The camera has
different filters so that capillaries and vessels can be viewed with
great accuracy. Two medical doctors, the examining doctor and a
senior doctor, review the videotape of the anogenital area before
writing the medical report on the conclusion of the findings.

Collection of biologic trace evidence, such as semen, is depen-
dent on the time interval from abuse to examination and only rele-
vant for a period of <72 h after the abuse. Children are not tested
for sexually transmitted diseases unless the examination or the
medical history gives rise to concern as the risk of sexually abused
children being infected with Chlamydia trachomatis or Neisseria
gonorrhea has been found to be very low in our part of Denmark
(21). Anogenital findings were classified as abnormal, nonspecific,
or normal findings following the Norwegian classification by
Myhre et al. (22). Abnormal findings included lesions and suspect
findings such as bleeding, bruising of the anogenital area, abrasions,
lacerations, fissures, hymenal clefts, anal fissures, and anal dilata-
tion. The definition of hymenal clefts included complete as well as
incomplete clefts of the hymen. Nonspecific findings were ery-
thema and eczema.

Data Analysis and Statistics

The data were entered into Epidata and analyzed by spss (version
10.0). In the analysis ‘‘Medical findings,’’ ‘‘Confession,’’ ‘‘Gender,’’
‘‘Age,’’ ‘‘Penetration,’’ and ‘‘Period of abuse’’ were explanatory
variables, and ‘‘Went to court,’’ and ‘‘Guilty’’ were outcomes. The
associations between the explanatory variables and the outcomes
were expressed as a crude odds ratio (OR). Logistic regression
models were used to estimate the adjusted OR for each variable. In
the full model, we included all variables. In the reduced model, we
only included statistically significant variables, with one exception:
the variable ‘‘Medical findings’’ which was considered as the risk
factor of interest. The significance of the variable was tested using
the log likelihood ratio test, and the goodness-of-fit of the final
models was tested using the Hosmer-Lemeshow test statistic (23).

Results

During the 81-month period, 482 children were included, which
gives an incidence of 1.48 ⁄ 10,000 children ⁄ year in Jutland, Den-
mark. There were 426 girls (88%) with a median age of 9 years
(range 0–15 years) and 56 boys (12%) with a median age of
6 years (range 1–15 years).

Demographic Characteristics

Table 1 shows that a large proportion of the children live with
one of the parents only or away from their homes; there was no
significant difference between the boys and girls in this respect.

Most children were assaulted in the homes of the perpetrators or
outside their own homes (e.g., outdoors, public toilets, etc.). with
no significant difference between the gender, and some of the

children who were abused more than once were also abused in
more than one location.

Physical Abuse and Verbal Threats

Verbal threats or direct violence in the form of restraint and cor-
poral punishment were experienced by 105 (22%) children. The
verbal threats included hurting ⁄killing the child’s family or sending
the child to prison or to a children’s home. Signs of physical vio-
lence were evident at the medical examination in 39 (8%) of the
children.

The Sexual Abuse Event and Medical Findings

Thirty-one percent of the girls and 25% of the boys were abused
only one time; 18% and 9%, respectively, were abused more than
five times. Many children did not, however, recall the exact num-
ber of times they were abused, which is the reason for the high
number of unknown in Table 2. Thirty-one percent of the girls
reported being abused during more than 3 months.

Table 2 shows that fondling was the most typical first experience
of sexual abuse for girls, but a large group also reported vaginal
penetration; 34% of the children gave no information about or
could not recall the type of the first assault. Of the 226 children
reporting vaginal penetration, 116 were penile, and c. 15% of the
children reported oral penetration. The forensic medical examina-
tion was performed within a week after the latest assault in about
35% of the children, but about 25% did not know or recall when
the latest assault had happened.

Thirty-eight percent of the girls and 20% of the boys had abnor-
mal anogenital findings. Normal findings were observed in 31% of
the girls and in 52% of the boys. Hymenal clefts (both incomplete
and complete) were seen in 67 girls (16%); the number of girls
with hymenal clefts increased with increasing age, and of the girls
with a hymenal cleft, 78% were older than 11 years of age. A
complete hymenal cleft was seen in only 22 girls, and this finding
was even more associated to age as 19 girls were older than
13 years of age.

Legal Outcomes

The legal outcomes were known in 440 cases, and of these, 190
(43%) were prosecuted in court, and 165 of the accused were con-
victed; the charges were dropped in the rest of the cases or not
investigated. Figure 1 shows that the conviction in court (found

TABLE 1—Characteristics of the abused and place of assault by gender.

Determinants

Gender

Girls
(n = 426), %

Boys
(n = 56), %

Living with
Both parents 25 27
One of the parents 45 48
Outside the home 19 14
Unknown 11 11

Place of assault
Home of the child 8 4
Home of the perpetrator 33 43
Mutual home 15 16
Several different places 7 2
Other places 25 23
Unknown 13 13
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guilty) increased with the age of the child; the highest proportion
of dropped cases was for children between 0 and 3 years of age,
and very few of the persons accused of having abused the youngest
children were convicted.

Table 3 shows the univariate OR and the adjusted OR of the full
and reduced models for the outcome ‘‘went to court.’’ In the full
model, abnormal medical findings (OR = 1.9), confession
(OR = 27.0), and the child being 7–10 years old (OR = 4.4) were
significantly related to going to court. The significance of the medi-
cal findings disappeared in the reduced model. In the full model,
there was an increased but nonsignificant risk that the accused
appeared in court, if the abused child was a boy. There was a sig-
nificant relationship between the age of the child and the probabil-
ity of the perpetrator appearing in court, and this was more likely
if the child was between 7 and 10 years of age. The OR between
gender and the outcome ‘‘went to court’’ decreased substantially
between the univariate and the multivariate analysis. In Table 3,
the crude OR for gender was 0.8 in the univariate analysis while
the estimate of OR increased to 1.9 in the multivariate regression
analysis. This large change of the risk estimate could indicate an

interaction between gender and one or more of the other variables
in the model, and to examine this we calculated the combined
effect between gender and age.

In Table 4 it can be seen that when the abused was a boy in the
age group 11–15 years then the perpetrator’s risk of going to court
increased significantly. The OR was estimated to 29.6 which is
much higher than the risk estimate in the full regression model in
Table 3. As ‘‘confessed’’ in the multivariate analysis was the stron-
gest predictor of the outcome ‘‘went to court,’’ all the OR in
Table 4 were adjusted for the variable ‘‘confessed.’’

Table 5 presents the OR for the outcome ‘‘guilty’’ for 190 perpe-
trators who went to court. In the full model, perpetrators who
abused boys were more likely to be found guilty (OR = 1.3), but
this finding was not statistically significant. The adjusted OR were
largest if the perpetrators had confessed, when the child was
between 7 and 10 years of age (OR = 10.6), and when the child
had been abused for more than 1½ years (OR = 4.8); the latter
was not statistically significant and was excluded in the reduced
model, which showed statistically significant findings for
‘‘confessed’’ and age.

Discussion

This is the first extensive study outside the United States based
solely on police-referred cases for medical examination at the
Department of Forensic Medicine, Aarhus, Denmark. The results
showed no relation between abnormal anogenital findings and the
two legal outcomes (appearing in court and being convicted); thus,
our hypothesis was refused. Abnormal medical findings were found
in 38% of all girls and in 20% of the boys. Of the cases that went
to court, 165 were convicted which were 87% of all the prosecuted
cases. Our analyses disclosed four variables to be significant or
nearly significant predictors of the legal outcome: confessed, the
age of the child with a higher conviction rate in the oldest children,
the abused child being a boy (nearly significant), and the duration
of the abuse. The age variable and the duration of the abuse as
significant predictors may not be surprising. Older children can be
expected to give a more detailed interview to the police than can
younger children, and late disclosure increases the possibility of
more witnesses and more interviews to document the child’s state-
ment. The gender variable is a surprise and has not been described
by others.

Limitation and Strength of Study

Our study was limited by a simple classification of anogenital
findings as normal, nonspecific, and abnormal following a

TABLE 2—Characteristics of the abuse by gender.

Determinants

Gender

Girls
(n = 426), %

Boys
(n = 56), %

No. abusive events
1 31 25
2–5 15 11
>5 18 9
Unknown 37 55

Period of abuse in months
<3 43 55
3–18 17 7
>18 14 11
Unknown 27 27

Characteristics of first abuse
Nonphysical 2 0
Fondling 20 11
Attempt to penetrate 11 2
Penetration vaginally 15 –
Penetration anally 2 21
Combination or other 18 21
No information 32 45

Penetration* (at least one time)
Vaginal

Yes 53 –
No 22 –
No information 25 –

Anal
Yes 15 55
No 61 14
No information 24 30

Oral
Yes 14 16
No 63 54
No information 24 30

Time between last abuse and the medical examination
<1 week 36 32
1–4 weeks 15 25
1–12 months 20 14
>12 months 4 7
Unknown 26 21

Anogenital findings
Normal 31 52
Nonspecific 29 25
Abnormal 38 20
No information 2 3

*The children may have reported more than one type of penetration.

FIG. 1—The legal outcome compared with the age of the child.
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previously reported classification system (22) whereby important
details may have been missed. Nonspecific findings were most
often seen in the youngest children ages 0–3 years and in children
examined less than a week after the sexual abuse suggesting that
this type of finding may have been the reason for the initial report-
ing of suspicion of sexual abuse to the police and not a young
child’s disclosure of abuse in contrast to what might have been the
case for the older children. Abnormal findings, on the other hand,
were seen most often in the oldest girls ages 11–15 and those
abused for more than 3 months.

Our study cannot report the incidence of sexual abuse in Jutland,
Denmark, as it included police-reported cases only from a well-
defined geographic region; this might have biased the results
toward more serious or nonfamily cases. The study included chil-
dren with different histories of sexual abuse, with acute as well as

late disclosures of abuse, and all acute cases were registered as
examined less than a week since last abuse event. The strength of
the study was the number of children included, the evaluation of
the colposcopic findings by experienced medical doctors at one
center, and the admissibility to extensive police and court material
from jurisdictions with the same legal procedures.

Other Studies

The results from our study are in contrast to that of Palusci et al.
(19), who in their study of 497 children evaluated in 1991–1992
and 1995–1996 found that those with an abnormal examination
finding were 2.5 times more likely to result in a criminal prosecu-
tion with a finding of perpetrator guilt. Their study, however, was
based on data obtained by multiple pediatricians and different

TABLE 3—Multivariate logistic regression analysis showing the association (odds ratio—OR) between medical findings and other determinants of the sexual
abuse and the legal outcome: went to court.

Determinants

Went to Court
(n = 440) Univariate

Multivariate

Full Model (n = 281)� Reduced Model (n = 433)

Yes
n

No
n

Crude
(OR) 95% CI

Adjusted
(OR)* 95% CI

Adjusted
(OR)* 95% CI

Medical findings
Normal 62 83 1 1 1
Nonspecific 45 85 0.7 0.4–1.2 1.2 0.5–2.6 0.8 0.4–1.5
Abnormal 81 77 1.4 0.9–2.2 1.9 1.0–3.6 1.2 0.7–2.1
No information 2 5

Confessed
No 118 245 1 1 1
Yes 72 5 29.9 11.8–76.0 27.0 7.4–83.7 27.3 10.5–71.2

Gender
Girls 170 216 1 1 –
Boys 20 34 0.8 0.4–1.4 1.9 0.8–4.6

Age (years)
0–6 41 142 1 1 1
7–10 59 40 5.1 3.0–8.7 4.4 1.9–10.0 4.7 2.6–8.5
11–15 90 68 4.6 2.9–7.3 2.3 1.1–5.0 3.8 2.2–6.7

Penetration
No 37 42 1 1 –
Yes 146 118 1.4 0.9–2.3 0.8 0.4–1.7
No information 7 90

Period of abuse
<3 months 85 106 1 1 –
3–1½ year 41 31 1.7 1.0–2.9 1.7 0.8–3.4
‡1½ year 43 17 3.2 1.7–5.9 1.7 0.8–3.7
No information 21 96

CI, confidence interval.
*OR adjusted for all other variables in the model.
�The number of children included in the full model is reduced as some of the determinants have many ‘‘no information.’’

TABLE 4—The combined effect of age and gender on the adjusted risk of the legal outcome: went to court.

Age (years)

Gender

Adjusted for GenderGirls Boys

OR* 95% CI OR* 95% CI OR* 95% CI

0–6 1 1.4 0.6–3.7 1
7–10 5.2 2.7–10.0 5.9 1.4–25.5 5.3 2.6–10.4
11–15 4.3 2.4–7.6 29.6 3.3–265.9 4.7 2.7–8.2
Adjusted for age 1 1.7 0.8–3.4

Results from logistic regression analysis.
CI, confidence interval.
*OR: adjusted for confessed.
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examiners during the two periods with no review of photographs or
videotape of anogenital findings obtained with colposcope.

Medical evidence and confession were described by Cross, De
Vos & Whitcomb (24) to be the strongest predictors of prosecution,
while others highlight the importance of the child’s history in the
diagnosis of sexual abuse (25).

The number of children in our study with normal, nonspecific,
and abnormal anogenital findings are comparable with those of oth-
ers who by colposcopic examination report that most children eval-
uated for sexual abuse have normal or nonspecific anogenital
findings (17,26–28). In some studies, an even lower percentage of
abnormal findings in sexually abused children was found (15,
16,27). Abnormal findings in our study were seen most often in the
oldest girls ages 11–15 years, in which age group most hymenal
clefts also were seen, and in those abused for more than 3 months.

Adams, Harper, Knudsen, & Revilla (16), including 236 children
with legally confirmed sexual abuse, on the other hand found a sig-
nificantly higher incidence of abnormal findings in girls examined
within 72 h since last sexual abuse event.

The results from our study showing that abnormal anogenital
findings were not a significant predictor for a case to appear in
court are in accordance with the tradition in the Danish legal sys-
tem in cases of sexual abuse of children, i.e., the credibility of the
history given carries more weight than anogenital findings.

Conclusion

The anogenital findings of sexually abused children referred by
police for forensic medical examinations were not a significant pre-
dictor of prosecution or conviction in Danish courts. The age of the
child was significant; the older the child, the higher the likelihood

that the perpetrator was prosecuted and convicted in court. The per-
petrator was more likely to appear in court and be convicted if the
child was abused for a longer period suggesting that the child’s
statement and not the anogenital findings remains the single most
important feature in the assessment of child sexual abuse.
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