
Abstract

Objectives: To develop an instrument to determine the probability of child sexual abuse and to estimate the
questionnaire�s discriminant validity.

Methods: Case-control study of 201 children seen at pediatric clinics and referral centers for the victims of
sexual violence, between March and November 2004. Cases comprised children who had either been reported or
suspected of being sexually abused and controls comprised children with no such suspicion. We applied a
questionnaire to a parent or guardian of each child that consisted of 18 items, each with five Likert scale responses,
dealing with the behavior and physical and emotional symptoms exhibited by the children. We excluded nine children
for lack of sphincter control. One question was discarded since very few people replied to it. We evaluated the
discriminant validity and internal consistency of the items, calculating correlation coefficients (Pearson, Spearman
and Goodman-Kruskal), Cronbach�s a coefficient and area under the ROC curve. We calculated likelihood ratios and
positive predictive values for the five items on the questionnaire that performed best.

Results: The questionnaire comprises the five items that best discriminate sexually abused children from non-
abused children in two contexts. The score resulting from the sum of responses weighted at 0 to 4 points (overall
amplitude of 0 to 20) indicates the post-test probability of sexual abuse by means of the application of Bayes theorem
(likelihood ratios).

Conclusions: The instrument is easy to apply and helps in the identification of sexual abuse victims. A cutoff
point was defined to indicate the probability of sexual abuse, which can be very useful to guide management of
children.
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Introduction

Child sexual abuse is defined as any sexual activity

involving a child who is unable to give his/her consent,

including vaginal/anal intercourse, genital-oral contact,

genital-genital contact, stroking/petting of intimate areas,

masturbation and exposure to pornography or to adults

having sexual relations, and is considered by the World

Health Organization (WHO) to be one of the largest public

health problems worldwide.1 The WHO estimates that 40

million children aged 0 to 14 years suffer abuse and

negligence globally and that the prevalence of sexual

abuse is from 7 to 34% among girls and from 3 to 29%

among boys.2  Records of the Hospital de Clínicas de Porto

Alegre (HCPA) Child Protection Program (which provides

care to HCPA pediatric patients suspected of having
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suffered negligence or physical, emotional or sexual

violence) show that 29% of referrals between 1999 and

2003 were for sexual abuse, 36% of girls and 20% of boys.

Data from the Rio Grande do Sul (Brazil) State

Department for Children and Adolescents (Departamento

Estadual da Criança e do Adolescente, DECA), which deals

with victims of violence, indicate that between January

2002 and July 2004, 3,688 children were victims of

violence, of whom 2,377 suffered sexual violence.3 These

data, while shocking, are far from reflecting the true

situation, since most cases remain hidden as a result of

accommodation syndrome and are not reported.4,5

When dealing with child victims of sexual abuse,

pediatricians are faced with a problem with enormous

magnitude and which is a diagnostic challenge. The

literature suggests that only in a minority of cases does

physical examination lead with confidence to a definitive

finding of sexual abuse. Even in confirmed cases, physical

findings of sexual abuse are surprisingly uncommon.

Studies have demonstrated that medical evaluation does

not reveal specific signs in 50 to 90% of girls who have

been confirmed as victims of sexual abuse.6 Some forms

of abuse do not cause physical injuries and in those

circumstances it is not expected that any evidence of this

nature be detected.7-9

Sexual abuse is not merely a diagnosis. It is an event

or a series of events that take place within a relationship

involving the child. Nevertheless, the physical or

psychological consequences can be �diagnosed� and

considered consistent with sexual abuse.10 In such

circumstances it is sometimes necessary to determine the

possibility that sexual abuse has occurred on the basis of

the behavior and emotional state of the child.11,12

In this situation, pediatricians often need to make

extremely subtle distinctions between what is normal and

abnormal, for which they require instruments that can aid

them to recognize these differences objectively.13 Few

questionnaires exist that have been designed to assess

the probability of child sexual abuse.14 We therefore

developed and evaluated the discriminant validity of a

questionnaire covering behavior and physical and emotional

symptoms to aid in the diagnosis of child sexual abuse.

Methods

A case-control study was carried out with 201 children

aged 2 to 12 years of age who had attended consultations

at pediatric clinics and referral centers for victims of

sexual violence from March to November, 2004. Nine of

the 201 children initially enrolled were excluded due to

lack of sphincter control (anal and vesical), with 192

children completing the study.

Cases comprised children suspected of having suffered

sexual abuse (sexually transmitted diseases) or who were

reported to have suffered sexual abuse (including rape

and indecent assault). These children were referred to the

Child Protection Program at the HCPA and the Infant-

Youth Care Referral Center (Centro de Referência em

Atendimento Infanto-Juvenil, CRAI) at Hospital Presidente

Vargas, Porto Alegre (Brazil). Clinical examinations and

laboratory tests were performed for all of the children in

this group. Data on the abuse itself were also collected.

Controls were children receiving routine care at the

pediatric outpatient clinics at the HCPA and the Hospital

Materno-Infantil Presidente Vargas. Children were

excluded from this group if their complaint involved the

genitalia.

We developed an instrument entitled the �Questionnaire

for the assessment of the behavior and physical and

emotional symptoms of children aged 2 to 12 years,�

comprising 18 items, two of which referred to the children�s

parents. The questionnaire was designed on the basis of

items cited in the literature and focuses on signs of

generalized alterations (behavioral and emotional changes,

problems at school and with sleeping, fear, crying easily

and changed play habits), physical signs and symptoms

(genital/anal injuries, enuresis and encopresis) and

sexualization symptoms (abnormal interest in sex,

excessive masturbation and sexual aggression).

Introductory items related to the child (age, sex and

education) and family structure. The items making up the

questionnaire itself were related to the areas of behavior

and of physical and emotional symptoms. Each item had

five Likert scale responses (no, I don�t think so, perhaps,

I think so, and yes). The questionnaires were applied by

the author in interviews with one parent or guardian of

each child, without the child being present.15 When

interviewing for the case group, care was taken that the

person interviewed was not suspected of being responsible

for the abuse.

In applying the questionnaire, all items were read out

exactly as printed. If interviewees gave responses other

than those on the scale, the available options were read

once more and the interviewee requested to choose that

which best matched.

In the absence of a gold standard for diagnosing sexual

abuse, we employed the criteria of discriminant validity to

validate the questionnaire. We examined the capacity of

the questionnaire to discriminate between two extreme

groups of patients (cases and controls), who, we postulated,

would behave differently with respect to the object of

study. We also evaluated the internal consistency of items

using a sequential process involving: (a) calculation of

correlation coefficients (Pearson, Spearman and Goodman-

Kruskal) for each item and overall; (b) calculation of

Cronbach�s α coefficient for the questionnaire; (c)

recalculation of Cronbach�s α coefficient with the removal

and addition of each item; and (d) calculation of the area
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under the ROC curve (receiver operator characteristics)

for the permutations produced in step (c). This process led

to the creation of a second questionnaire.

With the second questionnaire, we calculated the

likelihood ratio (LR) to five levels, ordered according to

intensity of the symptoms presented. Starting from two

distinct values for presumed prevalence of sexual abuse

(prior probability) and combining them with the LR obtained

previously, we were able to estimate the probability of

sexual abuse according to the score produced by the

questionnaire. We defined LR > 1 as associated with

sexual abuse, and LR < 1 as not associated. Data were

analyzed using the Statistical Package for the Social

Sciences (SPSS) version 12.0.

In order to make the use of the questionnaire viable in

pediatric clinical practice, we assumed two scenarios:

1. Children seen at a pediatric clinic with a 5% presumed

prevalence of sexual abuse.

2. Children seen at referral centers for victims of sexual

violence with a 40% presumed prevalence of sexual

abuse.

Thus, in a routine consultation at a pediatric clinic, the

assumption of a 5% prevalence (prior probability) of

sexual abuse, together with the sum of points scored for

the child on the questionnaire, will indicate the conditional

probability, or positive predictive value (PPV), using Bayes

theorem (using the LR). In the same manner, at a referral

center for the victims of sexual violence, to which children

are sent when suspected of having suffered sexual abuse

or as a result of reported sexual abuse, the assumed

prevalence will be very much greater, at 40%. When the

questionnaire is applied, the sum of the points scored, by

means of the same theorem, will indicate the conditional

probability (PPV).

Ethical considerations

The study was approved by the Research Ethics

Committees at the hospitals where it was carried out.

Information was obtained from parents or guardians, after

informed consent had been signed.

Results

One hundred and ninety-two of the original total of 201

children participated in the study, divided between the

case group (n = 97) and the control group (n = 95). In the

group of abused children, 63% were girls. Most

questionnaires in this group were answered by the mother

(81.2%). The most significant abuse occurred between 6

and 10 years of age (65%).

In 70% of cases abuse was intrafamily, with the

perpetrator being a family member or someone who lives

with the child. Children who suffered extrafamily abuse

had been victimized by teachers, neighbors and, in some

cases, strangers.

In most cases the children themselves reported the

abuse (83%). The majority of the abusive experiences

reported were in the form of physical contact, with

manipulation and genital-anal contact standing out.

Physical examination failed to identify physical signs of

abuse in 80% of children in the sexual abuse group. It

should be pointed out, however, that the item on genital-

anal injuries referred both to ongoing situations and

occurrences prior to application of the instrument.

Therefore, positive responses to that item on the

questionnaire do not imply that injuries were detected on

examination. Children who had already been examined at

another service (2%) were not subjected to examination

again. Examination of the genital-anal region was not

carried out (4%) if children did not allow it, in order to

avoid re-victimization. In these cases the results from

forensic medical examinations were used instead. Most of

the laboratory tests for sexually transmitted diseases

(syphilis, HIV, hepatitis, chlamydia, trichomoniasis and

gonorrhea) in children referred for assessment were

normal (86%).

One of the 18 items initially included was eliminated

because so few people replied to it. The item-total score

correlation, Cronbach�s α coefficient and Goodman-Kruskal

Gamma coefficient were obtained for 17 items.

Subsequently, using Cronbach�s coefficient and the ROC

curve, we obtained the following results: for the 17 items,

α = 0.78 and ROC curve area = 0.88; for the best 10

items, α = 0.75 and the ROC curve area = 0.88; and for

the five best, α = 0.71 and ROC curve area = 0.85.

Considering it preferable to apply as short a questionnaire

as possible, we opted to use those items that best

discriminated the children in the case group from those in

the control group (Figure 1).

The five items selected (Figure 2) represent those with

the best performance according to the statistics employed

(Cronbach�s, the Goodman-Kruskal Gamma and area

under the ROC curve). Each child was scored according to

the sum of all items, each receiving 0 to 4 points,

according to the Likert scale, resulting in a total with

amplitude of 0 to 20.

The pre-test probability was adjusted based on the

location of interview (pediatric clinic or referral center for

child sexual violence victims) and on the pre-calculated LR

for each of the five score ranges (Table 1). Thus, children

seen at a pediatric clinic with a 3 to 5 questionnaire score

(LR = 0.78 and PPV = 3.9) would have their pre-test

probability practically unaltered; those scoring from 6 to

9 points (LR = 2.39 and PPV = 11.2) would exhibit a mild

increase; those at 10 to 13 points (LR = 6.86 and PPV =

26.5) a moderate increase; and those with 14 or more

points (LR = 23.51 and PPV = 55.3) a very substantial
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Figure 1 - Percentage of responses to short questionnaire for
cases and controls

0

Sudden emotional or
behavioral changes

Fear of being left alone
with a given person

Abandonment of previous 
play habits

Abnormal interest in or 
curiosity about sex 
or genitals

Genital/anal injuries

10 20 30 40 50

Percentage

60 70 80

Control Case

90 100

Figure 2 - Short questionnaire on signs and symptoms associated with sexual abuse

1. Abnormal interest in or curiosity 
about sex or genitals

Total

5. Genital/anal injuries

4. Abandonment of previous play habits

3. Sudden emotional 
or behavioral changes

2. Fear of being left alone 
with a given person

No

(0) (1) (2) (3) (4)

I don�t

think so

Perhaps I 

so

think Yes

Points
Instructions: Have you observed 

your child exhibit any of the following?

increase. The scores of children seen at referral centers for

child sexual violence victims can be interpreted in a similar

manner.

Discussion

The investigation of children suspected of being the

victims of sexual abuse is extremely complex and

challenging. The literature indicates that it is insufficient to

base diagnosis of sexual abuse solely on the physical

examination. This was confirmed in the present study, in

which most children (80%) did not present any abnormal

findings on physical examination.1,8,16 Additionally, the

laboratory tests added little, with normal results in 86% of

cases. Physical examinations, therefore, should be

interpreted within the context of how a particular child has

been abused, of the child�s perception of that abuse and

of the process through which abuse was disclosed.17 When

sexual abuse is disclosed by child victims themselves, is

discovered by other people18,19 or by clinicians who treat

them, it is recommended that other children in the same

family environment be investigated too,20,21 primarily

because 70% of abuse is committed by family members or

someone who frequents the family home.5,7,22-24

We emphasize that, in the present study, parents of

children in the case group were more concerned and

sensitized to the behavior, signs and symptoms exhibited

by their children than were the parents of the children

selected for the control group when attending routine

consultations. This could be considered a possible bias to

their responses to the questionnaire. In order to minimize

this, we informed them that the questionnaire dealt with

the behavior and physical and emotional symptoms of

children in general. The questions were written in a clear

and unambiguous manner, using language understandable

by the study population.

A short questionnaire allied to history related by

parents or guardians can be an extremely useful tool for

assessing children. This study allowed us to develop and

evaluate the discriminant validity of a questionnaire,

comprising five items, for the assessment of child sexual

abuse.15 Cronbach�s α for the questionnaire�s internal

consistency was 0.71, which is considered satisfactory for

comparing groups.25 The items that best discriminated

the children in the case group from those in the control

group were: sudden emotional or behavioral shifts (80.4%

of the cases vs. 26.3% of the controls),24,26 fear of being

alone with a given person (49.5% of cases), abnormal
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Points LR Clinic Referral center
(95%CI) (PP = 5%) (PP = 40%)

0-2 0.17 (0.09-0.32) 0.9 (0.5-1.7) 10.2 (5.7-17.6)

3-5 0.78 (0.47-1.31) 3.9 (2.4-6.5) 34.2 (23.9-46.6)

6-9 2.39 (1.16-4.93) 11.2 (5.8-20.6) 61.4 (43.6-76.7)

10-13 6.86 (2.11-22.23) 26.5 (10.0-53.9) 81.8 (58.4-93.7)

≥ 14 23.51 (3.24-170.29) 55.3 (14.6-90.0) 94.0 (68.4-99.1)

Table 1 - Probability of sexual abuse, according to questionnaire score, for pediatric outpatient clinics or
referral centers for child victims of sexual violence

95%CI = 95% confidence interval; LR = likelihood ratio; PPV = positive predictive value; PP = pre-test probability or prevalence.

interest in sex or genitals (41.2% of cases vs. 12.6% of

controls),10,27 changes to play habits (45.4% in the case

group vs. 10.5% in the control group)11,12 and genital-

anal injuries (39.2% of cases vs. 1% of controls). The

questionnaire, therefore, demonstrated evidence of

discriminant validity, since the group of abused children

returned different results from the children in the group

without sexual abuse.15

For this questionnaire to be applied in practice, the

prevalence of sexual abuse is a powerful determinant.

When we estimate a 5% prevalence for children seen at a

routine pediatric consultation, even though history may

indicate the possibility that that child is suffering sexual

abuse, we can, by applying the questionnaire, modify this

probability (to reassuring levels or otherwise). In the case

of a child seen at a referral center for the victims of sexual

violence, where prevalence is estimated at the much

higher level of 40%, this too can be modified after the

questionnaire is applied, to figures that may or may not

increase the estimated probability of sexual abuse.

Therefore, the interpretation of this questionnaire is highly

dependent on the location of application, or, in other

words, it is of fundamental importance to contextualize

the results.

Even in these two extreme situations, there are

intermediate possibilities that call for different conduct.

Considering that these two situations occur in clinical

practice, we may infer that prevalence exerts great

influence over the diagnostic process.

At a pediatric clinic, reports of generalized alterations

(sleep disorders, enuresis, encopresis or phobias) and

complaints related to the genitalia, allied to abnormally

sexualized behavior, should warn of the possibility of

sexual abuse.27,28 In this context children scoring 3 to 5

points would be classified, a priori, as not being abused,

with children with intermediate scores from 6 to 9 or 10 to

13 requiring close observation. Children scoring 14 or

more points, however, would possibly be suffering sexual

abuse and require multidisciplinary supplementary

assessment in order that legal measures can be applied

with confidence.26 Nevertheless, even in such cases as

these it would be necessary to first detail the family

dynamics and rule out other diagnostic possibilities such

as physical and emotional abuse, which could be responsible

for some of these manifestations16 and should be resolved

with the appropriate management and guidance.

At referral centers for sexual violence victims, the

same alterations, when combined with report or suspicion

of sexual abuse, call for different conduct. In this context,

children scoring 2 points or less would have strong

evidence to be classified a priori as not being abused,

although close observation would still be warranted due to

the prior report or suspicion of sexual abuse. Those

children scoring 3 to 14 (or more) points present strong

evidence of sexual abuse, imposing an immediate

requirement for multidisciplinary assessment in order to

confirm this and, if necessary, indicate immediate legal

protective measures.

There are limitations to this study that should be taken

into account when its results are assessed or extrapolated.

We defined children referred to a referral center due to

suspicion or revelation of sexual abuse as cases and

children attending routine pediatric consultations as

controls.29 This being so, it is possible that children who

had been victims of sexual violence, but presented for

routine consultations at a pediatric clinic were enrolled as
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controls. Equally, children seen at referral centers for child

victims of sexual violence due to initial suspicion of abuse

may have been enrolled as cases without having actually

been abused. A problematic issue arises here, in that there

is no gold standard for sexual abuse that is capable of

defining these groups with certainty. Perhaps, that which

most approximates to such a standard is long-term follow-

up of victims.30

Further studies, with larger samples of children, are

nevertheless necessary to enable us to better estimate LR

and PPV and to better evaluate the possibility of using the

questionnaire proposed here. It is always worth

remembering the need for multidisciplinary assessment,

with input from law, social service, psychology and

psychiatry professionals.
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