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Abstract

Performance of screening tests for child physical abuse in
accident and emergency departments

] Woodman,' M Pitt,> R Wentz,' B Taylor,> D Hodes* and RE Gilbert'

'UCL Institute of Child Health, London, UK
2Peninsula Medical School, University of Exeter, UK

3Royal Free Hospital and UCL Medical School, London, UK

“Camden Primary Care Trust, London, UK

Objectives: To determine the clinical effectiveness of
screening tests for physical abuse in children attending
accident and emergency (A&E) departments in the UK.
Data sources: Searches were limited to studies
published after 1974 and were carried out from
August 2004 to October 2006 using the following
methods: searching electronic databases, searching
the publications catalogue of the NSPCC, scanning
reference lists, hand-searching journals, searching

the internet, approaching professional contacts for
unpublished data, and searching in three key journals.
Review methods: A simple decision-analytic model
was used to integrate the findings of nine systematic
reviews regarding the incidence of physical abuse,

the characteristics of children attending A&E, and the
performance of screening tests for physical abuse.
Results: A total of 66 studies, including | | unpublished
studies, were included in the nine systematic reviews.
Overall the quality was poor. There was consistent
evidence that physical abuse affects about | in 11
children in the UK each year. The proportion of abused
children requiring medical attention is small but poorly
quantified. Approximately 1% of all attendances of
injured children at A&E are for physical abuse. There
was clear evidence that physically abused children
attending A&E are missed, but the performance of the
clinical screening assessment was poorly quantified.
There was no evidence that any test was highly
predictive of physical abuse. Among severely injured
children admitted to hospital, those under | year
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were more likely to be abused than older children.
However, evidence that young age was a risk factor
for abuse among all injured children attending A&E
was inconsistent. There was weak evidence that a
community liaison nurse improved the performance of
the screening assessment in A&E, and it was estimated
that combining a nurse with the standard screen would
result in referral to social services of about half of the
abused children attending A&E. However, given the
poor quality of the data, this is highly uncertain. The
addition of screening protocols to the clinical screening
assessment offered marginal benefits, and additional
false-positive referrals exceeded additional abused
children detected. The benefits of protocols declined
as the accuracy of the clinical screening assessment
improved. The most effective protocol was to refer

all injured infants and children who were social work
active.

Conclusions: Improving clinical screening assessment is
likely to be more useful than protocols in improving the
detection of physically abused children attending A&E.
Further improvements might be achieved by following
up children referred to paediatricians for suspected
abuse who fail to reach the high level of certainty
required to justify referral to social services. Many
professionals voiced a need for access to experienced
social services advice that is not under pressure to
minimise referrals to an overloaded service, and
consideration might be given to making such advice
centrally available.
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Glossary and list of abbreviations

Glossary

A&E team The front-line staff (senior house
officers or triage nurses) who are the first to
assess and treat patients attending accident and
emergency departments.

Agencies Any public or voluntary agency
charged with identifying child abuse or
carrying out child abuse investigations (e.g.
social services, police, schools, hospitals,
NSPCC).

Allocated social worker The named social
worker responsible for managing a child’s social
services investigation and interventions.

Child Under 16 years of age.

Child abuse All types of maltreatment —
physical abuse, sexual abuse, emotional abuse
and all forms of neglect perpetrated by a
parent or carer — towards a child.

Child protection register National register
listing children who are at high risk of further
abuse. Due to be phased out in favour of the
child protection plan.

Common Assessment Framework A
standardised method for assessing and sharing
information with other agencies about children
who give rise to concerns. The system should be
universally used by all professionals in England
by the end of 2008. See www.everychildmatters.
gov.uk/deliveringservices/caf/.

Community liaison nurse Someone who has
had training in children’s nursing or health
visiting. Among other duties, the community
liaison nurse scrutinises the attendance
records of every child who attends A&E to
identify children with child protection or social
concerns who may have been missed by A&E
staff. Usually these cases will be discussed at a
weekly meeting with other clinical staff.

Contact Point Contact Point is a database that
will be implemented throughout England by
mid 2009. It will contain basic demographic
data on every child, contact details for
practitioners providing additional services to
the child, and information on whether the child
has an allocated social worker or a completed
Common Assessment Framework form (see
above). This technology aims to support
information sharing by professionals caring for
children. See www.everychildmatters.gov.uk/
deliveringservices/integratedworking/.

Designated doctor/nurse Each primary

care trust should have doctors/nurses with
designated child protection roles and
responsibilities, including offering support and
advice to local safeguarding children’s boards
and named professionals.'

Diagnostic odds ratio The ratio of the odds of
disease in test positives divided by the odds of
disease in test negatives. The odds of disease

is the number with the disease divided by the
number without the disease.*

Integrated Children’s System A conceptual
framework, method of practice and business
process to support practitioners and managers
in undertaking the key tasks of assessment,
planning, intervention and review. Designed
to be supported by an electronic case record
system that will store Common Assessment
Framework forms. See www.everychildmatters.
gov.uk/socialcare/integratedchildrenssystem/
about/.

Likelihood ratio The proportion of all those
with a condition who test positive divided

by the proportion of all those without the
condition who test positive. It is a measure of
test performance.

continued
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Glossary and list of abbreviations

Maltreatment All types of maltreatment —
physical abuse, sexual abuse, emotional abuse
and all forms of neglect — perpetrated by a
parent or carer towards a child.

Named doctor/nurse Each NHS trust/
foundation trust/primary care trust should
have named doctors/nurses with specific child
protection roles and responsibilities.'

NIS-3 Third National Incidence Study (USA)
— data from 1993 and published in 2006. See
www.nis4.org/NIS_History.pdf.

Paediatric team Considered to include all
specialist paediatric or child abuse hospital
staff (paediatric registrars, consultants, hospital
social workers and community liaison nurses).

Parent or carer Biological mother or father;
parent figure (mother’s or father’s partner)
regardless of live-in status or person who takes
significant responsibility for the day-to-day
needs of the child.

Physical abuse At least one act of severe
violence from a parent or carer towards a
child. Severe violence is defined as a kick, a
bite, a scald/burn, ‘beating up’, hitting with an
object, shaking a young child, or threatening

to use a weapon. Physical abuse is also defined
by reporting of physical abuse by agencies
involved in child protection, based on the
agency’s criteria.

Post-test probability The probability of child
abuse for a given screen or diagnostic test
result.

Senior house officer A junior and non-
specialist hospital doctor who initially sees and
assesses the patients at accident and emergency
departments.

Social work active A child who has an
allocated social worker or who is allocated to
the duty social work team, currently or within
the last 12 months.

Substantiated reports An American term
for a report of maltreatment that has been
verified by the child protection agency in
accordance with state law. If an investigator
finds that abuse or neglect occurred then
the report is substantiated or founded. In
some states reports can be also be indicated
(suggests maltreatment occurred but without
the necessary level of proof to be substantiated
according to state law). See www.reason.org/
ps262.html#39.
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List of abbreviations

A&E

CAF

CAP
team

CLN

CPR

ICS

LR

MeSH

NSPCC

accident and emergency
(department)

Common Assessment Framework

child abuse and protection team

community liaison nurse
child protection register
Integrated Children’s System
likelihood ratio

Medical Subject Headings

National Society for the Prevention
of Cruelty to Children

ONS

RCPCH

RoSPA

SHO

SWA

TARN

TARNIet

Office of National Statistics

Royal College of Paediatricians and
Child Health

Royal Society for the Prevention of
Accidents

senior house officer
social work active

Trauma Audit and Research
Network

children’s sector of the Trauma
Audit and Research Network

All abbreviations that have been used in this report are listed here unless the abbreviation is well
known (e.g. NHS) or it has been used only once or it is a non-standard abbreviation used only in
figures/tables/appendices, in which case the abbreviation is defined in the figure legend or in the
notes at the end of the table.
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Executive summary

Background

Checklists and protocols are used in UK accident
and emergency (A&E) departments to screen for
physical abuse but information is lacking on the
performance of these tests.

Objectives

To determine the effectiveness of screening tests
for physical abuse in injured children attending
A&E departments in the UK.

Methods

We used a simple decision-analytic model to
integrate the findings of nine systematic reviews.
We reviewed the incidence of physical abuse, the
characteristics of abused and non-abused children
attending A&E, and the performance of screening
tests for physical abuse that could be universally
applied to injured children in A&E. Strategies
involved the standard clinical screening assessment
combined with a checklist, a community liaison
nurse to scrutinise A&E attendance records of all
children and discuss findings at a multidisciplinary
team meeting, and protocols requiring paediatric
assessment of specific groups of children defined
by age, type of injury, repeat attendances for injury,
child protection registration and whether allocated
to social services.

Results

We examined 7383 articles, retrieved 448 papers
and included 66 studies, including 11 unpublished
studies, in the nine systematic reviews used to
inform the parameters for the model. Overall the
quality of the studies was poor.

We found consistent evidence that physical abuse
affects about 1 in 11 children in the UK each year.
The proportion of abused children who require
medical attention is small but poorly quantified.
We estimated that approximately 1% of all child
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attendances for injury at A&E are for physical
abuse, amounting to just under 1 in 50 of all
physical abuse episodes in the community.

We found clear evidence that physically abused
children attending A&E are missed but the
performance of the clinical screening assessment
was poorly quantified. We found no evidence that
any test was highly predictive of physical abuse.
We found no clear evidence that repeated A&E
attendance or type of injury was predictive of
physical abuse. Among severely injured children
admitted to hospital, those aged under 1 year
were more likely to be abused than older children.
Evidence that young age was a risk factor for
abuse among all injured children attending

A&E was inconsistent. There was weak evidence
that a community liaison nurse improved the
performance of the screening assessment in

A&E. We estimated that a strategy involving the
standard clinical assessment screen combined with
a community liaison nurse would result in referral
to social services of about half the physically abused
children attending A&E. Given the poor quality of
the data, this result is highly uncertain.

The addition of screening protocols to the clinical
screening assessment offered only marginal
benefits and the number of additional false-positive
referrals exceeded the number of additional
abused children detected. The benefits of protocols
declined as the accuracy of the clinical screening
assessment improved. The most effective protocol
involved referral of all injured infants and all
injured children who were social work active.

Implications for practice

Detection and investigation
of physical abuse in A&E

A small minority of physically abused children
present to A&E, and some, possibly many, abused
and injured children may not receive the medical
care that they need. Any efforts to improve
detection of physical abuse in A&E should not
discourage presentation of injured children for
medical attention.

Xi
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Executive summary

Our findings suggest that improving the clinical
screening assessment, based on a clinical synthesis
of findings in the history and examination, is likely
to be more useful than protocols, except where the
paediatric expertise of assessors is minimal. All of
the strategies examined involved referral of at least
5% of injured children to paediatricians, which may
exceed existing capacity. Lower rates of referral to
paediatricians are likely to substantially diminish
the proportion of abused children detected.

Improvements in the performance of the clinical
assessment depend on training, feedback and
experience, and might be enhanced by paediatric
or other child protection expertise on site. Whether
policy should focus on input by paediatricians or
community liaison nurses, or both, is unclear.

Further improvements in the overall detection

of physical abuse by A&E might be achievable

by taking action for the large number of abused
children referred to paediatricians for suspected
abuse who fail to reach the high level of certainty of
abuse required to justify referral to social services.
Such children fail to have the suspicion of abuse
put on record for access by other professionals
and, most importantly, fail to access supportive
interventions. Lowering the threshold for action
for such children could result in referral to

social services to address their social needs (i.e.

as a ‘child in need’ referral) rather than referral
solely on the grounds of abuse. Alternatively, the
paediatrician could refer the child and family
directly to supportive services in the community
(e.g. Sure Start, parenting training). Completion
of the Common Assessment Framework (CAF)
form will be used as a vehicle to record concerns
about additional needs for information sharing,
but the practicalities of clinicians in A&E filling in
an eight-page form need to be addressed. Finally,
standardised recording and coding of the clinical
diagnosis or suspicion of abuse or neglect, whether
or not children are referred to social services,
would greatly enhance the potential for identifying
children at risk by allowing clinicians to establish a
cumulative record of abuse or neglect.

We found a lack of feedback about the outcome
of suspected physical abuse within the hospital
and from social services to A&E staff. Routinely
compiled electronic records could provide
invaluable feedback to staff at all levels, allow
audits of the rate of referral for suspected abuse,
and enhance multidisciplinary working. In
deciding whether to make a referral or offer other
interventions, many professionals we interviewed
expressed the need for telephone access to

experienced social services advice that is not
given under pressure to minimise referrals to an
overloaded service. Consideration could be given
to making such advice centrally available.

Staff in A&E should be able to access information
on whether a child is social work active from
Contact Point when this is universally available in
mid 2009.

Wider burden and
detection of abuse

Physical abuse usually goes undetected. We
estimated that a small minority (about 1 in 31) of
children subjected to severe parental violence each
year undergo an initial assessment by social services
for physical abuse. Similar findings have been
reported by others.

Most physically abused children referred to social
services were reported by neighbours, police,
schools and community health workers. Efforts to
improve detection of abuse may be most effective
if focused on the range of agencies involved with
children. A lack of referrals by GPs should be a
major policy concern. Strategies to reduce the
public’s tolerance of violence to children could be
effective for both detection and prevention.

Child protection registrations focus on infants

and pre-school children whereas the majority of
physical abuse occurs in school-age children. The
perception among health-care staff that physical
abuse is predominantly a problem of the pre-school
years should be corrected.

Research recommendations

It was striking how little high-quality research had
been generated in the UK compared with North
America. Part of the reason may be the lack of
electronic databases that allow linkage between
social services and health databases. With the
current enormous investment in data systems in
both arenas in the UK, there is scope for large-scale
studies.

1. Well-designed, large-scale studies are required
to evaluate the effectiveness of assessments
that are currently used in A&E for identifying
abused children and initiating appropriate
interventions. In particular, the role and
effectiveness of the community liaison nurse
warrants further research. Investigation is
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also required into which information obtained
from other sources in the community is

most effective for informing decisions about
management of possible abuse or neglect.
Studies are needed to evaluate the feasibility,
acceptability and effectiveness of new tests such
as direct questioning of school-age children
about injuries, assessment of bruising on the
head and face, timing of attendance at A&E,
assessment of information from the cumulative
record of health-care use, and assessment of
information from agencies outside health.
Monitoring is needed of the incidence of
abuse identified by professionals working with
children and how this is changing over time.
National data on reasons for child protection
registration should be extended to referrals

to social services and analysed alongside
studies of abuse identified by professionals to
determine how much is referred.

Research is required to investigate the

reasons for referral to social services and for
completion of the CAF form, subsequent
actions and re-referrals. Such a study would be
important to gain a more accurate picture of
the extent of abuse dealt with by social services,
much of which may be labelled under non-
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abuse categories, or dealt with by information
sharing via CAFs without involvement of social
services.

Periodic local hospital A&E audits of patients
with suspected abuse or neglect, actions taken
within hospital, and contacts made with other
agencies should be encouraged.

A working party should be established to
determine the research priorities across
health, social services, education and police.
With the introduction of electronic records

in health and social services there will be
considerable scope for high-quality large-scale
studies based on a combination of routine
records and primary data collection. The
working group should include expertise in
population research and epidemiology, the
different service areas and policy priorities and
should build on and complement the existing
research agenda developed by the Department
for Children, Schools and Families. For

too long, interventions in child abuse have
followed investigations of high-profile cases.

A population-based approach is needed to
generate high-quality research to underpin the
effectiveness of the extremely costly services
that exist to address this serious and common
condition.

xiii
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Chapter |

Background

Definition and burden
of physical abuse

Physical abuse was defined in 2006 in the UK
government’s Green Paper Working together to
safeguard children as follows: ‘Physical abuse may
involve hitting, shaking, throwing, poisoning,
burning or scalding, drowning, suffocating, or
otherwise causing physical harm to a child. Physical
harm may also be caused when a parent or carer
fabricates the symptoms of, or deliberately induces,
illness in a child’ (Section 1.30).2 In addition, local
authorities have a duty under the 1989 Children
Act to take any action to safeguard or promote a
child’s welfare when they ‘have reasonable cause to
suspect that a child who lives, or is found, in their
area is suffering, or is likely to suffer, significant
harm’.® This requirement recognises that physical
abuse may occur as a result of physical violence,
whether or not the child is injured.

The recent United Nations world report on violence
against children published in 2006 left no room for
doubt about the scale and impact of the global
burden of violence against children.>® Across the
world, an estimated 80-98% of children suffered
physical punishment in their homes, with one-third
or more experiencing severe physical punishment
resulting from the use of implements. The report
emphasised that only a small proportion of the
widespread violence is detected and reported to
children’s services because of the hidden nature of
abuse, fears of the child and family members, and
stigma or mistrust of social services and others in
authority.® These factors make the true incidence
and characteristics of physical abuse difficult to
measure.

Even when physical abuse is suspected and
reported it can be difficult to quantify because of
problems with thresholds for confirmation and
lack of routinely collected data. Currently in the
UK, the child protection register (CPR) offers the
only routine data on the incidence of physical
abuse. As Figure I shows, registration is the final
stage of child protection proceedings in the UK
and represents a very high threshold for defining
physical abuse. In 2003, only 0.1% of the child
population under 16 years was newly registered
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on the CPR under the category of physical or
multiple abuse (Figure 1). This figure substantially
underestimates the incidence of physical abuse in
the UK.

The impact of violence against children is often
long term, resulting in increased susceptibility to
adverse social, emotional, cognitive and health
outcomes, and huge economic costs to society.”
Social services costs alone are considerable. The
annual survey of local authorities’ social services
child and family teams estimated that in 2005 44%
of their budget, or £30.5 million per week, was
spent on child abuse and neglect, equivalent to
£1.6 billion per year.?

Policy in the UK

The tragic death of Victoria Climbié in 2000
highlighted the ineffective and muddled detection
of abuse by agencies in the UK. In his inquiry
into Victoria’s death, Lord Laming identified an
‘institutional malaise’ in children’s services and
specified that the major failings were inefficient
detection of abuse, failure to act appropriately
when there were concerns, poor record keeping
and poor communication within and between
agencies.'”

In response to Lord Laming’s recommendations'’
the government published a Green Paper, Every
child matters. This committed the government

to strengthening coordination of services and
interagency communication by establishing

local safeguarding boards, mandating a duty of
cooperation between agencies, and integrating
children’s services at a local level through the
establishment of children’s trusts and Contact Point
(previously known as the Information Sharing
Index), an index of all children that documents
their needs and contacts with agencies.!' The
Children Act 2004 (Sections 11 and 12)'2 provided
the legislative basis for these changes. Contact
Point and the Common Assessment Framework
(CAF) will be fully implemented in all areas of
England by mid 2009; they have cost £224 million
to implement with an anticipated £41 million
running costs each year.®



Background

Total population of England in 2003 (< |8 years)

9,804,000

v

Referral to social services (for any reason)
572,700 (5.8% of total population)

v

Initial assessment for any reason
290,800 (3% of total population)

v

72,100 (0.7% of total population)

Section 47 investigation

v

Initial Child Protection conference

Sexual abuse: 2800 (9.0%)

38,500 (0.4% of total population)

Emotional abuse: 5600 (18.6%)

Child Protection registrations
All abuse: 31,000 (0.3%)

Neglect: 12,600 (40.6%)

Multiple abuse: 4300 (13.9%)

Physical abuse: 5700 (18.3%)

Y

FIGURE | Social services investigations in England during | year (2003—4).°

TABLE | Steps in assessment at A&E

Child attends A&E

Clinical screening assessment

Paediatric assessment

After discharge

Clerk notes demographic details and generates a medical record (sometimes electronic). This
may include information on previous A&E attendances

A triage nurse and/or A&E senior house officer (SHO) take a history and examine the child. In
children’s A&E departments, staff may be paediatric trained

If abuse is suspected the child is referred for assessment by a paediatrician (usually on-call
registrar or above). The paediatrician may be on site in children’s A&E. If the paediatric team
suspect abuse the child will usually be admitted for further assessment. This may include the
designated paediatrician and the hospital social worker. The child may be discharged if the
paediatric consultant and social work team judge that the child is at no further risk of harm.
If abuse is considered likely the paediatrician will contact the child’s local social services
department. In some cases referral is preceded by discussion with social services about the
appropriateness of referral

A record of A&E attendance is sent to the GP for all children. In some departments this
record is also sent to the health visitor or school nurse. In most departments, records of
all children attending A&E are scrutinised the next day by a community liaison nurse (CLN)
for social or child protection issues that may have been missed by A&E staff. Children with
concerns are discussed at a weekly or monthly meeting involving the CLN and paediatric,
A&E and social work staff at the hospital
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The Children Act 2004 mandated training in

the recognition of and response to child abuse
and neglect for all staff in contact with children.
Professional bodies responded by publishing
guidelines and competences for their members,
which are designed to protect both children and
the professional.*!*-'” All accident and emergency
(A&E) staff are expected to receive training in child
protection, which ranges from hourly training
sessions to a compulsory 3 days a year, depending
on their level of contact with children and child
protection responsibilities.>'*!® The process of
screening, assessment and referral of children with
suspected physical abuse in A&E is summarised in
Table 1.

The recognition of the need for better training
has focused attention on the signs and symptoms
that staff should be trained to look for. The
Royal College of Paediatricians and Child
Health (RCPCH) recently produced guidelines
on the detection and management of child
abuse and neglect and highlighted the poor
quality of the evidence underpinning many of
the recommendations and the need for more
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research.' Signs and symptoms suggestive of
physical abuse cited by the report included injury
in infants, vague, unwitnessed, inconsistent or
discrepant history, unexplained injuries, delayed
presentation, injuries not consistent with a child’s
development, repeated attendance for injury,
and multiple bruises in certain areas such as the
face, head and neck. In some cases the evidence
underpinning these markers of abuse is based on
case series of abused children or on comparisons
between definitely abused children and healthy
children seen in routine child health clinics.'*2

Despite the uncertain evidence on the performance
of these features for predicting physical abuse,
they are being increasingly used in checklists, aide-
memoires and protocols in A&E departments to
improve detection by front-line A&E staff.!*20-

To date, no systematic evaluation has determined
which factors are most predictive of physical abuse
and which might overwhelm the paediatric team
with false-positive referrals of non-abused children.
The aim of this study was to address this gap in

the evidence by evaluating the performance of
screening tests for physical abuse in A&E.
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Chapter 2

Aims, objectives and overview of methods

We aimed to determine the clinical
effectiveness of screening tests for physical
abuse in children attending A&E departments
in the UK. The four specific objectives were to
determine:

1. the burden of physical abuse among children
in the community

2. the incidence of attendance at A&E with injury
and the characteristics of attendees

3. the accuracy of screening tests for physical
abuse in A&E

4. optimal screening strategies based on a clinical
effectiveness model.

Overview of systematic
review methods

We carried out a series of systematic reviews to
address objectives (1), (2) and (3). Because of the
paucity of valid and relevant evidence we adopted
an ‘exploratory’ approach to each review question.
We used broad inclusion criteria to select studies
for review because we could not anticipate all of
the important elements of the study methods

that could affect validity and applicability. This
approach allowed us to examine the relationship
between study quality and results and helped to
define limits within which the true estimate might
lie. We selected studies to inform the parameters
for the clinical effectiveness model using
epidemiological principles. By making explicit
the rationale for the estimates used in the clinical
effectiveness model, readers can use the data to test
alternative interpretations.

Clinical effectiveness model

We developed a simple clinical effectiveness model
based on a scoping review of the literature and
discussions with health and social services providers
(Figure 2). The model was based on a hypothetical
population of children (< 16 years) in the UK

and provides a simplified representation of the
occurrence of physical abuse, the risk of resulting
injury requiring medical attention, attendance

at A&E of physically abused and non-abused
injured children, detection by screening in A&E,
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and referral or not to social services. Injury was
defined as head injury, fractures, burns, bruises or
‘other’ and excluded poisoning, foreign bodies and
fabricated illness. More details on the classification
of injuries are given in Table 10. Physical abuse was
defined as at least one act of severe violence (kick,
bite, scald/burn, ‘beat up’, hit with object, shake a
young child, or threaten to use a weapon) from a
parent or carer towards a child.’

Parameters defining the probability of outcomes

at each step of this pathway were obtained from

the systematic reviews (Chapter 4) and entered

into the model using Microsoft Excel®. The model
then multiplied the parameters to generate the
probabilities of the outcomes used to measure the
clinical effectiveness of screening: the proportion
of abused children detected in A&E and referred to
social services, and the proportion of non-abused
children unnecessarily referred to social services for
suspected abuse. We assumed that all referrals from
doctors in A&E to social services would result in an
‘initial assessment’ as required under Section 47 of
the 1989 Children Act.”

Screening tests

We defined screening tests as any criterion or ‘test’
that would be universally applied to all injured
children to detect those with suspected physical
abuse. We accepted any characteristic or form

of assessment provided that it was universally
applied. We selected screening strategies based

on existing A&E protocols or tests used in UK
A&E departments, as revealed in a review of the
published literature and interviews with staff in
five A&E departments.'*?% We added one further
protocol, whether the child is social work active
(systematic review 8, Table 12). Although not yet in
use, this information will be recorded on Contact
Point in all local authorities in England by 2009.'%2

The types of screening strategies examined are
listed in Table 2. The base-case strategy, standard
care, comprised the history and examination

of an injured child conducted by A&E staff. We
sought evidence on two other clinical screening
tests: the use of a checklist to enhance the initial
clinical screening assessment and the use of a



Aims, objectives and overview of methods

Child population

Physically abused All other children
children
Abuse event but no Abusive injury Accidental injury
injury requiring requiring medical requiring medical
medical attention attention attention
y y

A&E attendances and characteristics

v

Incidence of attendance

v
v

v

Characteristics of attendances (age, injury type,

repeat attendances, CPR, SWA)

v

Performance of screening tests

v
v

v

A&E staff screen child for physical
abuse

—

Discharged i @——  Screen negative Screen positive
E \ 4
E Paediatric team
. > CLN screens DU assess for
A&E cards suspected physical
abuse
y
Referral t ial
Not referred for e.erra ° soa.a
» ) services for physical
physical abuse
abuse

FIGURE 2 Flow diagram showing the steps included in the model. CLN, community liaison nurse; CPR, child protection register; SWA,

social work active.

community liaison nurse to scrutinise all child
attendance records for children with possible
abuse missed by A&E staft. We then evaluated

the effectiveness of adding screening protocols,
based on characteristics of the child, to the clinical
assessment screen.

The study had three main limitations. First, it was
restricted to physical abuse, the remit given by the
funders, even though this is frequently linked to
other forms of abuse. Second, we included only

injured children, who account for about one-third
of all A&E attendees.?>?® Third, we did not consider
the important policy question of whether screening
reduces the adverse consequences of physical abuse
over the child’s lifetime and improves their quality
of life. This would require information on the
benefits and harms of detection, failure to detect
abuse and false-positive referrals, and the benefits
and harms of interventions offered by social
services and other agencies. These questions were
beyond the scope of our study.
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TABLE 2 Screening strategies evaluated

Type of strategy

Clinical screening tests

Standard care

2 Checklist for abuse

3 Community liaison
nurse (CLN)

Screening protocols

4 Age group

5 Injury type

6 Repeat attendance

7 Social work active
(ISA)

8 Child protection

register (CPR)

Description

Base-case strategy. Screening involves the standard history and examination by A&E staff

Used by the clinician who first examines the child. Usually a five-point checklist, e.g.
explanation consistent with the injury, consistencies in explanations, delay in presentation,
interaction between carer and child appropriate

The CLN scrutinises A&E attendance records for at-risk children who were not referred by
AS&E staff

e.g. All infants referred for paediatric assessment
e.g. Referral to paediatrician if head injury or fracture in infants
Repeat attendances at A&E for injury in the last year

The child is recorded on Contact Point as social work active.? This means that the child
is currently (or has been in the last 12 months) allocated to a social worker or duty social
work team?

The child is currently on the CPR for any reason

ISA, Information Sharing and Assessment.
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Chapter 3

Searches and study selection

Methods

We developed a database of abstracts based on

the six methods shown in Figure 3. Searches were
limited to studies published after 1974 when major
changes in the way that child abuse was managed
were instituted in the UK (see Inclusion criteria).
Start dates for each method are given below.
Further details of the search methods are reported
in Appendix 1.

1. Method 1: The initial scoping search was
carried out in August 2004 and was based on
Medical Subject Headings (MeSH) and text
word terms for child, abuse, maltreatment,
violence and punishment. The search yielded
186 references.

2. Method 2: We developed a more detailed
search strategy that was used on MEDLINE
in October 2005. This search yielded 6880
references.

3. Methods 3: The third source was the
publications catalogue of the National Society
for the Prevention of Cruelty to Children
(NSPCC), which was searched in September
2005. We included any references that
appeared to be relevant to physical abuse. This
search yielded 492 references.

4. Method 4: As the type of evidence sought was
complex and heterogeneous and could relate
to clinical, management or policy issues in
health or social care, we complemented the
protocol-driven search (method 2) by carrying
out four types of ‘targeted search’ in January
2006 (Appendix 1, Table 25).2
1. First, we listed the most valuable studies

found from the scoping search (‘gold
standard’ papers, n = 16). Using the Web
of Science we found all subsequently
published papers that cited each source
paper.

il. Second, using the ‘related articles’ search
on the Web of Science we found papers
(previously or subsequently published) that
shared references with each source paper.

iii. Third, we identified papers with the same
subject terms, headings or MeSH terms
as each of our source papers by using the
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‘related articles” algorithm on PubMed. We
imported the 20 most relevant papers and
those other papers identified by our search
terms.

iv. In the fourth step we applied search terms
across databases [including Department
of Health database (DH-Data), British
Nursing Index and Cumulative Index to
Nursing and Allied Health (CINAHL)]
that were not covered by our main
protocol-driven search. These four search
techniques yielded 1216 references
(deduplicated, n = 1056).

Method 5: The third search method was

snowballing. This involved judgement and

was based on scanning reference lists, hand

searching journals, searching the internet

and chasing up professional contacts for

unpublished data. This method is especially

useful for identifying high-quality studies in

obscure locations.?® This search yielded 577

references.

6. Method 6: Finally, we carried out a search of
three key journals (Pediatrics, Child Abuse and
Neglect and Child Abuse Review) in October 2006
to identify any relevant studies published since
the original protocol search was carried out
in October 2005. Inclusion of studies in the
database relied on the researcher’s judgement.
This search yielded an additional seven studies.

ot

Inclusion criteria

The inclusion criteria are reported separately for
each review question in Chapter 4. Two inclusion
criteria applied to all review questions. First, studies
had to be published after 1974, as this was the
year of the inquiry into the death of Maria Colwell,
who died from injuries inflicted by her stepfather
in 1973. The report made recommendations for
child protection procedures that have formed the
basis for child protection in the UK over the last
30 years. These recommendations included the
establishment of area child protection committees
(now replaced by local safeguarding boards),'’ the
establishment of a child protection register and the
system of multidisciplinary case conferences. The
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Maria Colwell report identified inadequacies in the
handling of the case by services and emphasised
the need for professional accountability and
multidisciplinary communication.* Second, we
excluded studies relating to developing countries
because recognition of child abuse and services for
dealing with abuse are likely to differ from the UK
setting.

All abstracts were scanned by a single reviewer (JW)
who determined whether they were potentially
relevant to one or more of the review questions.
The full article was retrieved for all potentially
eligible studies and separately appraised for each
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review question by one reviewer (JW). A second
reviewer then appraised all included studies and
any borderline decisions (RG).

Results

The numbers of abstracts identified by each search
source are shown in Figure 3. The final pooled
database comprised 7383 unique articles. Figure 3
shows the number of studies retrieved for appraisal
and included for each review topic. Included
unpublished data are shown in brackets.
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Chapter 4

Systematic reviews

Methods, results and
model parameters

In this chapter we report the methods and findings
of a series of systematic reviews that informed
parameter estimates at each step of the assessment
pathway (see Figure 2). For each review question

we report the inclusion criteria, the quality of the
included studies and the results of the review.

The derivation of the relevant parameters for the
clinical effectiveness model is reported in Chapter
5. All forest plots are based on fixed-effects meta-
analyses and show proportions and 95% confidence
intervals.

The systematic reviews can be considered in three
parts, representing the burden of abuse, the
incidence and characteristics of attendees at A&E,
and the performance of clinical screening tests.

Burden of abuse

Two reviews were conducted to determine the
incidence of severe parental violence and the
consequent risks of injury requiring medical
attention. We classified severe violence from a
parent or carer (defined as punching, kicking,
biting, hitting with a hard object, inflicting a scald
or burn, shaking a young child, or threatening with
a weapon) as physical abuse. Over 80% of physical
abuse is perpetrated by a parent, parental figure

or non-professional carer and this figure remains
constant across all age groups under 16 years.*
Consequently, our definition captures the large
majority of physical abuse cases. The definition also
includes children at risk of injury as well as those
actually injured and is therefore consistent with the
minimum threshold for mandatory investigation as
laid out in Section 47 of the 1989 UK Children Act®
and definitions of physical abuse used in recent
reports by the World Health Organization and the
United Nations.®*! In this study we assume that
severe parental violence is equivalent to physical
abuse.
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Systematic review |:

Incidence of physical abuse

Review methods

The review aimed to determine the age-specific
incidence of physical abuse. We included studies
that reported any measure of physical abuse

or severe physical punishment or discipline
perpetrated by parents or carers which could be
used to derive the annual incidence of physical
abuse.

To aid comparison between studies we classified the
results into two categories:

1. severe violence (assumed to be equivalent to
physical abuse): kick, bite, scald/burn, ‘beat up’,
hit with object, shake a young child, (threaten
to) use a weapon

2. physical abuse (severity of abuse unknown)
reported by agencies involved in child
protection.

We grouped all included studies according to the
reporting source: parents, self-report and agency.
To assist analysis of the variation between the
included studies we report additional results for
minor violence [slap, spank, slap, push, grab, shove
(no injury/lasting marks)] and for violence over

the child’s lifetime. 7able 27 in Appendix 2 shows
excluded studies that reported physical abuse over
the child’s lifetime but not in the past year.

Review results

A total of 19 studies were identified (Table 3).

Five were based on parental reports, three on
self-reports and 11 on agency reports (including
two unpublished studies). Methods and results
for the two unpublished studies®** are reported
in Appendix 4. All studies underestimated the
incidence of physical abuse as they reported the
prevalence of children with one or more episodes
of severe violence in the previous 12 months.
Further reasons for underestimation of abuse
from these studies are poor response to surveys,
under-reporting by parents and misclassification of
abuse as accidents in agency figures. One further



Systematic reviews

TABLE 3 Incidence of parent or carer violence in the past year: results of systematic review |

First author, country,
year of publication

Parent reports
Ghate, UK, 20023

Bardi, Italy, 20013

Theodore, USA, 20053¢

Wolfner, USA, 1993%

Gelles, USA and
Sweden, 19863

Methods

A total of 1249 parents with a child < |3 years, randomly
selected from the 1991 UK census, had face-to-face
interviews about discipline in the past |2 months (59.3%
responded). Violence was measured by the Misbehaviour
Response Scale. We classified punching, kicking and
hitting with a hard object as consistent with physical
abuse, and smacking, slapping on the arms or legs,
grabbing and pushing as minor violence

Minor violence in the past year [overall 868/1222
(71.0%)]: 01 years: 8%; |-2 years: 61%; 2—4 years:
82.7%; 5-7 years: 64.7%; 810 years: 54.7%; 11-13
years: 37%; total < |3 years: 705/1222 (57.7%)

The age-specific incidence as entered into our model
gives a weighted average of 8.8%

A total of 2388 families with school-age children < 13
years in Tuscany completed an anonymous questionnaire
sent out through schools in 1998 (50% responded).
Violence was measured using the Conflict Tactics scale
(CT scale).*®* We classified punching, kicking and hitting
with a hard object as physical abuse, and smacking,
slapping on the arms or legs, grabbing or pushing as
minor abuse

Minor abuse over 12 months: 1877/2388 (78.6%)

A total of 1435 mothers (= |8 years) with an index child
under 18 years in Carolina, USA, identified by random
sampling, were interviewed anonymously by telephone
in 2002 about discipline (52% responded). We classified
punching, kicking, hitting with a hard object or shaking
a child under 2 years as physical abuse. Only violence
inflicted by the mother was recorded

A total of 3232 parents (18-85 years) with a child

< 18 years were identified by random sampling and
interviewed by telephone in 1985 (84% responded).
Measurement of violence was based on the CT scale.
We classified violence intended to cause injury as physical
abuse, including kicking, biting, hitting with an object and
threatening with or using a knife or gun

Minor physical abuse in past year: overall < |8 years:
2001/3232 (61.9%); <2 years: 323/567 (57%); 3-6
years: 659/740 (88.8%); 7—12 years: 553/771 (71.7%);
13—17 years: 406/1 149 (35.3%)

USA: | 146 two-parent families with children between 3
and |7 years; Sweden: nationally representative sample
of 1105 single and two-parent families with children
between 3 and |7 years in 1980

Parents were interviewed face to face at home about
family violence (CT scale). Physical abuse: kicking, biting,
hitting with an object, threatening with or using a knife
or gun

Risk of violence (% of total child
population)

Physical abuse in the past year: 0-1
years: 7/203 (3.45%); 24 years:
34/292 (11.6%); 5-7 years: 25/261
(9.6%); 810 years: 30/261 (11.5%);
I 1-13 years: 15/205 (7.3%); total
<13 years: 111/1222 (9.1%)

Physical abuse during childhood
< I3 years: 134/1222 (11.0%)

Physical abuse in the past year:
198/2388 (8.3%)

Physical abuse in the past year: <5
years: 10/365 (2.8%); 5-8 years:
17/321 (5.3%); 9-12 years: 18/298
(5.9%); 13-17 years: 17/448 (3.9%);
total < |18 years: 62/1435 (4.3%)

Physical abuse in past year: <2 years:
45/567 (7.9%); 3-6 years: 106/740
(14.3%); 7-12 years: 96/771 (12.5%);
13—17 years: 102/1149 (8.9%); total
< |18 years: 356/3232 (11.0%)

Physical abuse in the last year: USA:
162/1146 (14.2%); Sweden: 51/1105
(4.6%)
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TABLE 3 Incidence of parent or carer violence in the past year: results of systematic review |

First author, country,
year of publication

Self-reports

Sebre, Baltic/Eastern
Europe, 2004

Sariola, Finland, 1992+

Nelson, USA, 19954

Agency reports

Social services data

for Hammersmith

and Fulham, 2005
(unpublished audit; see
Appendix 4)*

Metropolitan Police,
UK (London), 2005
(unpublished)*®

Child protection
register (CPR),
England, 2004°

Methods

A total of | 145 children (1014 years) in Latvia,
Lithuania, Macedonia and Moldova were randomly
selected to complete a questionnaire about ‘thought,
feelings and relationships’ in 1998-2000. Violence was
measured using the CT scale. Frequent minor violence
such as slapping or being hit with an object, kicked,
punched or burned/scalded was considered equivalent to
physical abuse

Classes including 7435 students aged 14-15 years were
randomly sampled and given questionnaires distributed
by the school nurse (96% responded). Violence was
measured using the CT scale. Hitting with a fist/object,
kicking, biting and threatening/using a knife/weapon were
classified as physical abuse; slapping, hitting and grabbing
were classified as minor physical abuse

Minor physical abuse: in the last year: 1344/7264
(18.5%); during childhood: 5223/7264 (71.9%)

A total of 1957 school students aged 14—18 years in

25 schools, randomly selected across Atlanta state,
completed an adolescent survey questionnaire in 1993
including three questions about ‘physical abuse’ by
parents (82% responded of whom 75% answered
questions on physical abuse). We classified hitting with an
object and punching and kicking as physical abuse

Audit of initial assessments by social services for
suspected physical abuse in children (< |8 years) in
one referral centre during 3 months in 2005 (153 initial
assessments, missing data for a further 28). Reports
ranged from slapping to obvious injury

The incidence of initial assessment for physical
abuse was estimated as 13.6% times the incidence
of initial assessments for any reason in England
(290,800/9,804,000 = 0.29%)’

All children < 16 years reported to London Metropolitan
Police child protection unit in 12 months (2005) for
‘violence against the person’ by any perpetrator. We
classified ‘acts of violence’ as physical abuse. We assumed
that children comprised 19.5% of the total population

of 7.2 million (based on census projections for London
2002). Some children may have been reported more
than once

Registrations on the CPR for physical abuse or ‘multiple
abuse’ from 2003 to 2004. Denominator population
taken from England Office for National Statistics 2003
figures.®® We derived the age distribution of new
registrations by assuming it was equitable with the age
distribution of children on the register on 31 March 2004
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Risk of violence (% of total child
population)

Physical abuse in past year: 244/1 145
(21.3%)

Physical abuse in past year: 334/7264
(4.6%); physical abuse during

childhood < |5 years: 559/7264 (7.7%)

Physical abuse in past year: 319/1957
(16.3%); physical abuse during
childhood < 18 years: 550/1957
(28.1%)

Initial assessment for physical abuse
over |2 months: 17/153 (11.1%)

Physical abuse (reported to police) in
the last year: 0-2 years: 317/184320
(0.20%); 24 years: 547/276480
(0.20%); 5-9 years: 1300/471600
(0.28%); 1015 years: 2271/4716000
(0.48%); total < 16 years:
4435/1404000 (0.32%)

CPR (new cases): < |

year:1283/575000 (0.22%); |4 years:

2981/2273000 (0.013%); 5-9 years:
2794/3150000 (0.09%); 1015 years:
2941/3780000 (0.08%); total < 16
years: 10000/9778000 (0.10%)

continued



Systematic reviews

First author, country,
year of publication

Creighton, UK, 2004

Sibert, UK, 200252

Creighton, UK, 1985

Lindell, Sweden, 20015*

Christensen, Denmark,
1999%°

US Department of
Health and Human
Services, USA, 2006
(NIS-3)*

Trocmé, Canada,
20034

Gessner, Alaska, 2004%

Methods

Systematic review of sexual and physical abuse from
substantiated reports to official agencies in 2003—4.
Denominator estimates taken from national websites®'

Consultant paediatricians and senior clinical medical
officers in Wales returned cards about children < 14
years diagnosed with an injury (grievous bodily harm)
following physical abuse in Wales 1996-8. Reports for
babies < | year were supplemented by cases on the
CPR. We have adjusted the data (reduced by 50%) to
report cases over |2 months

Children placed on CPR for physical abuse in 1981 in

parts of England and Wales. Denominator population

calculated from rates. All children were registered for
physical abuse

Physical abuse in children (< |5 years) by a parent or
carer reported to the police in one district in 1986
and 1996 and substantiated by/registered with official
agencies. Denominator based on police district

Health visitors returned questionnaires reporting visible
signs of parental violence in children. The study covered

80% of infants in Denmark in 1991 (83% response rate).

Health visitors visit children 5-6 times in their first year

New cases of suspected physical abuse identified by
5800 professionals involved in child protection in 42
counties in 1993 (Table 3—1 in NIS-3 report). Children
were classified as physically abused according to the
harm standard (requires demonstrable harm) or the
endangerment standard (includes children at risk

of injury). Overall there are an estimated additional
1,261,800 children defined as abused under the
endangerment standard. Denominators calculated from
the rate (difference caused by rounding)

Children (< 16 years) on the Canadian CPR for physical
abuse in 1998

Deaths or hospital admissions due to physical abuse
in infants (< | year) born between 1994 and 2000
(n=170,842) in four states, using linked databases. A
total of 72 of the 325 reports of physical abuse led to
hospitalisation (n = 58), death (n = 4) or both (n = 10)

TABLE 3 Incidence of parent or carer violence in the past year: results of systematic review | (continued)

Risk of violence (% of total child
population)

CPR (12 months): USA:
145550/60646000 (0.24%); Australia:
7560/3978800 (0.19%)

Severe injury reported by senior
medical staff over 12 months: < |
year: 26/35200 (0.074%); |4 years:
13/141200 (0.0092%); 5-13 years:
2/424500 (0.00047%); total < 14
years: 41/600900 (0.007%)

CPR (over 12 months): < |6 years:
6532/10,910,300 (0.06%)

Substantiated physical abuse in the past
year (to police): 145/27724 (0.05%)

Visible injury reported by health visitor
over |2 months: < | year: 502/50151
(190); 1-2 years: 361/18042 (1%);
2-3 years: 136/6798 (2%); 3—4

years: 73/3634 (2%); total <4 years:
1072/78625 (1.4%)

New cases of physical abuse (harm)
reported in all US children within 12
months: 381,700/66,964,912 (0.57%);
physical abuse (endangerment):
614,100/67,483,516 (0.91%)

On CPR for physical abuse (point
prevalence): 15,300/5,583,942 (0.25%)

Physical abuse (reported to social
services) over |2 months: < | year:
325/70,842 (0.46%)

UK study was excluded as it was based on violence
perpetrated by mothers of 8-month-old babies.*

The prevalence of 9.1% reported by Ghate et

al.** in the UK study (age-adjusted figure for UK

1s 8.8%) was consistent with studies in the US
(11%*) and Italy (8.3%"!) but higher than a US
study (4.3%"°) in which only maternal violence was
recorded. The relatively low rate of severe physical
abuse in Sweden (4.6%) may reflect long-standing
legislation prohibiting physical punishment in the
home. All but two studies®”* had relatively low
response rates (50-60%).

Parent-reported physical abuse

Figure 4 shows the proportion of parents who
reported one or more episodes of physical abuse
in the previous 12 months. Data were collected by
telephone or face-to-face interviews except for one
study® based on anonymous questionnaires (see
Tuble 3).
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FIGURE 4 Prevalence of parent-reported physical abuse in the past year.

The annual prevalence of physical abuse reported
in the UK study was similar to the rate reported for
the child’s lifetime by May-Chahal and Cawson
(7%), although difterent methods were used (see
Appendix 2, Table 27). In studies using the same
methods, the lifetime prevalence of abuse was

close to but higher than the annual prevalence
(Appendix 2, Table 27).

Self-reported physical

abuse in the past year

Figure 5 shows results for three studies of self-
reported physical abuse. All were based on
questionnaires completed by adolescents. The
annual incidence ranged from 4.6% to 21.3%
and was highest in Eastern Europe*' and lowest
in Finland.** One US study* reported slightly
higher rates of severe physical abuse (16.3%) than
the parent-reported incidence for adolescents in
the US national study®” (11%). This may reflect
differences in the study populations, methods
and definitions, as well as variation according to
reporting source (see Table 3).

Agency-reported physical

abuse in the past year

Figure 6 shows the prevalence of parent or carer
physical abuse reported by agencies. Results
varied enormously depending on the agency, their
criteria for notification and the event reported
(child affected by one or more episodes, as with
the CPR figures,? or individual episodes, as in the
Metropolitan Police audit®).

In the UK, agencies reported substantially fewer
children than the 8.8% subjected to physical
abuse each year based on parent reports. The

Metropolitan Police found 0.38 reports per 100
child-years in 2005.%° This is roughly equivalent to
1 in 23 physically abused children, assuming both
studies were drawn from the same population and
that no children were reported to the police twice
in 1 year [i.e. 1/(0.38/8.8)]. A similar rate was found
for social services in an unpublished audit of one
London borough. During 3 months in 2005, 11.1%
(17/153) of ‘initial assessments’ for children under
18 years were for physical abuse. Extrapolating

to the national rate of initial assessments (2.9%°),
approximately 0.39% of children would undergo
an initial assessment each year for physical

abuse (see Table 3). The proportion of reports

that were common to social services and police
records is not known and we found no UK figures
on the incidence of physical abuse suspected

by professionals, referred to social services or
investigated.

The fact that agencies detect far less abuse than

is reported by parents or victims has been well
established by North American studies. The large
US National Incidence Study of Child Abuse

and Neglect (NIS-3),** which surveyed 5600
professionals involved in detecting child abuse

in 42 counties, found that professionals reported
one or more episodes of physical abuse in 0.58%
of children each year, but estimated that only 28%
of all types of abuse identified by professionals
were investigated by child protection services. A
similar discrepancy between identification and
reporting is suggested by the high rate (1.4%)

of visible evidence of physical abuse reported by
health visitors in Denmark.* One explanation for
these disparities is that some abused children may
be followed up by social services for other reasons.
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FIGURE 5 Prevalence of self-reported physical abuse in the last year.
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FIGURE 6 Incidence of agency-reported physical abuse in the past year.

An audit of consecutive initial assessments by social
services in one London borough found 16 children
undergoing initial assessment for suspected
physical abuse, but a further 11 with currently
documented parental violence were referred

for other reasons and only 3 out of the 11 were
investigated for other types of abuse (unpublished
audit;* Table 3 and Appendix 4).

Further decrement occurs in the frequency of
investigation of physical abuse if agency reports
are based on substantiated rather than suspected
abuse. In the UK, the proportion of children

placed on the CPR for physical abuse is less

than 1 in 100 of those abused and less than one

in three of the children who undergo initial
assessment (per year: 0.08% of all children are

on the CPR, 0.33% have initial assessment, 8.8%
are physically abused). Similarly, Figure 6 shows
that studies reporting suspected physical abuse
found approximately twice as many cases as those
reporting substantiated abuse in the US* (0.24%
versus 0.4%) and Canada®® (0.27% versus 0.5%).
The US NIS-3 study found that 60% of all types of
abuse investigated were unsubstantiated.***” This is
partly due to insufficient evidence or concern about
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further serious harm to warrant substantiation

in abused children. In addition, children with
accidental injuries may be falsely labelled as
abused. There are few data on the proportion of
false positives but expert opinion elicited for this
study suggests that they account for only 10-20%
of children undergoing initial assessment for
physical abuse. An audit of social service referrals
in the London Borough of Camden suggested that,
among consecutive children referred for initial
assessment for physical abuse to social services,
only 3/26 index children (excluding siblings) were
false positives (RE Gilbert, unpublished audit,
Camden Social Services; Table 3 and Appendix 4).

The average figures reported in Table 3 hide
substantial variation in overall rates of social
services investigations according to locality® and
differences in age distributions according to
agency. According to parent and self-report studies,
the incidence of severe physical abuse is as high,

or higher, in school-age children as in preschool
children. Notification to the police follows a similar
pattern.®® However, the rate of child protection
registration for physical abuse decreases markedly
in school-age children.?

In summary, these results provide strong evidence
that parental physical abuse is poorly reported
by agencies. As self-reported abuse is limited by
the age of children who can be surveyed, parent
reports provide the most reliable evidence of
parent-inflicted physical abuse. The rates from
such studies for severe parental violence in the
past year are moderately consistent.**=*® In the
UK, approximately 1 in 11 children (8.8%) were
subjected to violence each year of a severity
consistent with physical abuse (Zable 3).

Systematic review 2: Risk

of injury requiring medical
attention due to physical abuse
Review methods

The aim of the review was to determine the risk
of injury requiring medical attention in children
subjected to physical abuse. We included studies
of physically abused children that reported the
risk of injury after an episode of abuse. Although
less representative of all abused children in the
community, we restricted studies to agency reports
of children presenting to services as the assessment
of injury was likely to be objective. We excluded
studies based on parent reports or self-reports as
assessments of injury and the need for medical
attention are less likely to be objective and parents
may be reluctant to admit to injury. We defined
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injuries requiring medical attention as severe cuts
or lacerations, fractures, severe burns, head injuries
and internal injuries, or according to the author’s
classification of injuries needing medical attention.
As the data were limited we included high- or low-
risk groups of children reported to services.

Review results

Seven studies met the inclusion criteria (Tuble 4 and
Figure 7). All involved physically abused children
referred to child protection services.

Of the included studies, all three UK studies
reported high rates of injury compared with
recent studies elsewhere. The high rate in

the Metropolitan Police study (15.3%) (2006,
unpublished data®’) may reflect increased police
involvement when there is a visible injury, better
recording of marks by police than by other agencies
or, in the absence of guidelines, overestimation of
the need for medical attention. The other two UK
studies were based on children registered in the
early 1980s (injury prevalence 12%° and 16%°°)
and may reflect more severe abuse 25 years ago
than currently or a higher threshold of severity
before cases were registered.

The risk of injury was moderately consistent in the
two most recent studies in Canada®” (6.9%) and
Sweden®* (4.8%). Excluded studies based on self-
reported injury occurring over a period ranging
from 12 months to the whole of childhood reported
high rates of injury requiring medical attention
(from 14%"® to 26%"). In contrast, the study by
Ghate ¢t al.* found a very low rate of reported
visible injury suggesting parental reluctance to
disclose inflicted injury. Only four parents (out of
1249) responded to the question ‘Have you ever
inflicted any injury on your child that required
medical attention?’ All four parents said ‘No’.

Attendance at A&E

In this section we report a series of systematic
reviews to determine the incidence of attendance at
A&E and how the characteristics of the child vary
according to whether or not the injury was due to
physical abuse.

Systematic review 3: Risk of
attending A&E after injury
due to physical abuse

Direct measurement of the risk of a physically
abused child attending A&E is difficult as some
abused children may never be detected. Instead, we
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TABLE 4 Risk of injury requiring medical attention due to physical abuse: results of systematic review 2

First author, country,
year of publication

Suspected physical abuse

Metropolitan Police,

UK (London), 2005
(unpublished data, Wareing
2006)%

English, USA, 2000%°

Methods

Duty officer classified severity of injury in 5188 children
(< 16 years) reported to the Metropolitan Police child
protection unit in 2005 for physical abuse by parents.
Injuries coded by police as moderate or serious were
classified as requiring medical attention

Any injury (minor or worse): < 2 years: 46.0%; 2—4 years:
39.3%; 5-9 years: 48.7%; 10-15 years: 64.7%; overall
< 16 years: 55.5%

Children (< I8 years) with suspected physical abuse
reported to social services and considered not to require
further investigation. All (n = 862) were referred to a
voluntary community-based support organisation. Injury
ascertained by staff using a standard severity rating

Substantiated physical abuse

Gibbons, UK, 1995%

Creighton, UK, 1985

Lindell, Sweden, 2001*

Trocmé, Canada, 2003%

Zuravin, USA, 1994¢'

estimated this parameter indirectly (see Chapter 5) (b)
by addressing the following four questions, which
can be mapped onto the tree in Figure §:

(a) What is the prevalence of A&E attendance in
physically abused children who are injured
[(a+c)/all abused and injured in Figure 8]?

A total of 170 children (< 6 years) placed on NSPCC
register for physical abuse in 1981. Injuries requiring
medical attention (fractures, head injury, internal injury,
severe burns or toxic ingestion) were documented from
case conference reports

A total of 4329 children (< I8 years) placed on NSPCC
register for physical abuse between 1977 and 1982.
Injuries requiring medical attention (fractures, head injury,
internal injury, severe burns or toxic ingestion) were
documented from case conference reports

A total of 145 children (< |5 years) with substantiated
physical abuse reported to police (1986 and 1996).
Fractures, burns and head or mouth injury were classified
as requiring medical attention. Any injury reported in
75/145 (51.7%)

Nationally representative sample of 7672 children (< 16
years) reported to Canadian social services for suspected
child abuse or neglect in 1998. A total of 3780 had
substantiated abuse, of whom 1010 had physical abuse.
Injury was reported by age group for 3780 children,
classified as minor or requiring medical attention. Any
injury reported in 379/1010 (37.5%) with physical abuse

A total of 789 out of 2944 children reported to Child
Protection Services in Baltimore City in 1984 for physical
abuse were analysed. Injury classified as requiring medical
attention included same or worse than sprain, mild
concussion, broken teeth, cuts requiring sutures, second-
degree burns, fractures or more than two ‘mild’ injuries
on any body part. Any injury, including mild, reported in
497/789(63.0%)

Risk of injury

Injury requiring medical attention:
<2years: 88/317 (27.8%); 24
years: 79/574 (14.4%); 5-9 years:
172/1300 (13.2%); 1015 years:
341/2271 (15.01%); total < 16
years: 680/4435(15.3%)

Injury (> minor): 4/862 (0.46%)

Injury requiring medical attention:
27/170 (16%)

Injury requiring medical attention:
519/4329 (12%)

Injury requiring medical attention:
7/145 (4.8%)

Injury requiring medical attention:
physical abuse: 70/1010 (6.9%);
any abuse: < | year: 34/230
(14.8%); 1-3 years: 33/604
(5.5%); 4-7 years: 29/991 (2.9%);
8—11 years: 23/916 (2.5%); 12-15
years: 32/1012 (3.2%); < 16
years: 151/3753 (4%)

Injury requiring medical attention:
146/789 (18.5%)

What is the prevalence of confirmed physical
abuse in all injured children attending A&E [a/
(a+b+c+d) in Figure 8]?

(c) What is the prevalence of confirmed and

Figure 8]?

suspected physical abuse in injured children
attending A&E [(a+b)/(a+b+c+d) in
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Metropolitan Police, unpublished (suspected)3®
English, USA, 2000 (suspected)®* |m-
Gibbons, UK, 1995 (substantiated)®®

Creighton, UK, 1985 (substantiated)®3
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FIGURE 7 Risk of injury requiring medical attention given a single physical abuse event.
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Abuse not detected?
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Physical abuse
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Children
Injury
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FIGURE 8 Diagram showing how review questions (b)—(d) indirectly inform the probability of A&E attendance in injured, physically

abused children [question (a)].

(d) What is the prevalence of confirmed abuse in
injured children with suspected physical abuse
attending A&E [a/(a+b) in Figure 8]?

Review 3(a): Risk of A&E attendance in
physically abused and injured children

Review methods

We included any study that reported presentation
for medical services in children with confirmed
physical abuse.
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Review results

We found one study in which 4695 undergraduate

students were interviewed and asked to recall

any episodes of physical abuse by their parents

(defined as injury due to parental violence) and

whether they received medical attention (1able 5).

A total of 592/4695 (12.6%) respondents reported

one or more episodes of physical abuse, of which

146 involved fractures or head injury and were

likely to have required medical attention. A total

of 94 (0.16%) students reported having received 21
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TABLE 5 Risk of attending A&E dfter injury due to physical abuse: results of systematic reviews 3(a)-3(c)

First author,
country, year of
publication

Methods

Results

(a) Risk of A&E attendance in physically abused and injured children, (a+c)/all abused and injured

Berger, USA, 1988%

(b) Prevalence of confirmed physical abuse in all injured children attending A&E, a/(a+b+c+d)

Macgregor, UK
(Scotland), 2003¢?

Moore, UK
(Liverpool), 1992¢

Chang, USA, 2005

Pless, Canada, 19875

A representative sample of psychology undergraduates (n = 4695)
completed a questionnaire including questions on parental violence during
childhood, specific injuries resulting from violence and whether they ever
received medical attention. A total of 592/4695 (12.6%) reported any
injury due to parental violence in childhood, of which 55% were bruises,
18.1% cuts, 4.7% dental injuries, 7.6% burns, 6.7% broken bones and
10.5% head injury. We classified burns, broken bones and head injuries as
likely to require medical attention (n = 146). A total of 94 attended A&E
but it is not known for which type of injury

Records of 434 children < | year who presented to A&E with injury in
2000 were reviewed. Abuse was measured by referral to social services
for suspected abuse

A total of 110 children < 16 years presenting to children’s A&E in 1988
and claiming assault were interviewed by researchers. Abuse was based
on disclosure by the child or caretaker (n = |5). We assumed that 27%
(3767) of the 13,951 A&E attendances were for injury?>2665

Discharge records of 58,558 children (< |5 years) attending or admitted
to hospital for injury in 1997 or 1998 were analysed for child abuse
E-codes. We assumed that children with abuse recorded on the discharge
database would have been referred to social services. ‘All centres’ includes
non-trauma centre hospitals (n = 31,681) and data collected from a level |
paediatric trauma centre during the development phase of the study
(n=11,919)

A total of 2211 children (< 6 years) attending children’s A&E with injury
or poisoning in 1976. Specially trained nurses screened children using

a checklist, full undressed examination, and discussion with physician

(n = 1563). Abuse confirmed by hospital child protection team (resulting in
referral to social services)

Risk of injury receiving
medical attention:

all injuries: 94/592
(15.9%); severe
injuries: 94/146 (64.4%)

Confirmed abuse: 6/434
(1.3%)

Disclosed abuse:
15/3767 (0.40%)

Abuse recorded on
discharge: paediatric
trauma centres: 65/551
(1.24%); trauma
centres also serving
adults: 158/21,326
(0.7%); total (all
centres): 447/58,558
(0.76%)

Confirmed abuse:
14/2211 (0.6%)

(c) Prevalence of suspected physical abuse in injured children attending A&E, (a+b)/(a+b+c+d)

Suspected abuse defined by referral to the paediatric team

Benger, UK (Bristol),
2002*

Pless, Canada, 19875

A total of 1000 injured children <5 years consecutively attending a
children’s A&E department. Referral to senior medical staff for suspected
abuse recorded retrospectively from records

Children < 6 years attending A&E for injury/poisoning during |18 weeks
in 1976 [see review 3(b)]. Referrals for suspected abuse to hospital child
protection team

Suspected abuse defined by a risk score

Palazzi, Italy, 200578

Johnson, USA, 19867

A total of 10,175 children (< |5 years) presenting to 19 children’s A&E
departments on random census days in 2000. Staff used a six-point
suspicion index for all children. A score of equal to or more than 4 positive
points indicated suspected abuse (n = 204). Of 204, 18% (36/204) were
for suspected physical/sexual abuse

A total of 333 children <5 years presenting with injury to A&E (1981—
2). Abuse (any) based on retrospective classification of inadequately
explained/unexplained injury (45 children with incomplete records
excluded)

Referral to
paediatrician: 6/1000
(0.6%)

Suspect and confirmed:
36/2211 (1.6%)

High score for physical/
sexual abuse: 36/10175
(0.4%)

Suspected abuse: 3/288
(1.0%)
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medical attention for an abusive injury. If all A&E
attendances were related to severe injuries (this is
unclear in the report), 64% (94/146) of those with
severe injury attended.

Review 3(b): Prevalence of

confirmed physical abuse in all

injured children attending A&E

Review methods

We included studies that reported confirmation of
physical abuse in children attending A&E with any
type of injury. We excluded studies that confined
abuse detection to specific type of injuries (e.g.
burns or fractures) as these are not representative
of all attendances at A&E. We judged referral

to social services to be an adequate marker of
confirmation of physical abuse.

Review results

Four studies®* % were included (Table 5; Figure 9,
confirmed studies). The prevalence of confirmed
physical abuse among injured children ranged
from 0.37% to 1.38% (Figure 10). There were

two UK studies. One,* limited to injured infants
attending A&E (1.3% had confirmed physical
abuse), overestimates the risk for all children as
infants are at higher risk of abuse. The other UK
study by Moore and Robson® likely underestimates
the risk of abuse as detection of abuse required
disclosure of parental assault. In a large US study
by Chang et al.,% based on attendances for injury
and discharge diagnoses at 1196 hospitals, the

overall prevalence of confirmed abuse was 0.76%;
however, the prevalence was higher in paediatric
trauma centres, presumably because staft were
more alert to the possibility of abuse. A similar
prevalence of abuse (0.64%) was reported in a study
by Pless et al.® from Canada in 1976, which was
restricted to children under 6 years of age.

These figures contrast with results from studies of
high-risk patients or studies with low thresholds
for measuring abuse that were excluded from this
review. For example, in studies looking at fractures
in children between birth and 3 years of age, the
prevalence of abuse in injured children ranged
from 23% to as high as 83% for children under

2 years with rib fractures.~"" The prevalence of
abuse in young children with head injury was also
high, ranging from 14% to 70% depending on
the age of the child, the type and severity of head
injury and the measurement of physical abuse.”-"®

Systematic review 3(c): Prevalence of
confirmed and suspected physical abuse

in injured children attending A&E

Review methods

We included studies that reported any measure
of suspected abuse in children attending A&E
for injury. Studies restricted to specific injuries
were excluded. We included studies that did not
differentiate between injury due to physical abuse
or neglect, provided that they included physical
abuse.

Macgregor, UK, 2003 (confirmed)®?

Moore, UK, 1992 (confirmed)®® | ——

Pless, Canada, 1987 (con’firmed)65
Benger, UK, 2002 (suspected refer)?!
Pless, Canada, 1987 (suspected refer)®®
Palazzi, Italy, 2005 (suspected score)’® —-—

Johnson, USA, 1986 (suspected score)’®

Chang, USA, 2005 (confirmed)®* .

0.014 (0.005 —0.030)
0.004 (0.002 —0.007)
0.008 (0.007 - 0.008)
0.006 (0.003-0.011)
0.006 (0.002-0.013)
0.016 (0.011-0.022)

0.004 (0.002 —0.005)

0.010 (0.002 -0.030)

0.00 0.008
Proportion (95% confidence interval)

0.016 0.024 0.032

FIGURE 9 Prevalence of confirmed and confirmed plus suspected physical abuse in all injured children attending A&E: systematic
reviews 3(b) and 3(c). Note: confirmed abuse = a/(a + b + ¢ + d), review 3(b); confirmed and suspected abuse = (a + b)/(a + b +c + d),

review 3(c).
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Kumar, UK, 1984 (burns)®' — 0.385 (0.277-0.502)
Clark, USA, 1997 (burns)® 0.333 (0.008 - 0.906)
Hoskote, UK, 2003 (fracture)®* 0.778 (0.400-0.972)
Carty, UK, 2002 (fracture)®® B 0931 (0.905-0.953)
Oral, USA, 2003 (fracture)®? —= 0,955 (0.889 - 0.988)
Scherl, USA, 2000 (fracture)®? — 0.171 (0.094-0.275)
Ziegler, Australia, 2005 (fracture)8 0.250 (0.073 - 0.524)
Brown, USA, 2003 (head)”? —_— 0.211 (0.096 - 0.373)
Jenny, USA, 1999 (head)’* —a— 0.758 (0.683 —0.823)

00 02 04 06 08 10

Proportion (95% confidence interval)

FIGURE 10 Prevalence of confirmed abuse in injured children referred for suspected physical abuse [a/(a+b) in Figure 8]: systematic

review 3(d).

Review results

We found four studies, of which one (Pless et al.%)
was included in review 3(b) of confirmed physical
abuse (see Table 5, Figure 9). These are analysed
below according to the criteria for defining

suspected abuse 265777

Suspected abuse defined by referral

to the paediatric team

Two studies measured suspected abuse by referral
to a paediatrician or the child abuse team within
the hospital.?"% Benger and Pearce?! found that
0.6% of injured children under 5 years attending
a UK children’s A&E department were referred
to a paediatrician. Similar results were found in

a Canadian children’s A&E department: between
0.6% and 1.4% of injured children under 6 years
were referred to the hospital child protection team
for any abuse, and about half of these were for
physical abuse (i.e. 0.3—-0.8% from 1976 to 1984;
the figure for 1976 of 0.64% is used in Figure 9).%

Suspected abuse defined by a risk score

Two studies™7 used a risk score to identify children
with suspected abuse, although a suspicious score
did not necessarily result in referral. Palazzi et

al.”™ conducted a multicentre study in 19 A&E
departments in Italy and found that 0.35% of
10,175 injured children had a high score (=4
points) for physical abuse.

Systematic review 3(d): Prevalence
of confirmed abuse in injured
children referred for suspected
physical abuse from A&E

Information on the probability of confirmed
abuse in injured children referred from A&E

can be used to validate estimates used in the
clinical effectiveness model for the prevalence of
confirmed abuse in injured children attending A&E
[a/(a+b+c+d)]. This information, known as the
positive predictive value or post-test probability,
may be drawn from studies that follow up referrals
for suspected abuse or from the paediatrician’s
experience. Consequently, we addressed this
question using published studies and estimates
from experts.

Review methods

We included any study that reported any measure
of confirmation of physical abuse (separately from
other types of abuse) in children with any type of
injury who were referred for suspected physical
abuse. We assumed that ‘inflicted’ injury or ‘non-
accidental’ injury referred to physical abuse, and
‘abuse’ (with no further definition) referred to all
types of abuse and neglect. As few studies reported
referrals from A&E we accepted any hospital
setting. We sought expert opinion from three
paediatricians who assess referrals from A&E.

Review results
We found nine studies (Table 6).7%7450-86 Post-
test probability varied between 20% and 95%
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depending on the type and severity of injury, the
threshold for referral, the criteria for confirmation
of abuse and the accuracy of clinicians who decided
which children to refer. All of the included studies
were based on specific injury groups that would

be classified post hoc, after investigation, and
which are therefore likely to be based on highly
selected populations, at higher risk of abuse than
the average injured child attending A&E.%7*%7 The
included studies suggest some consistency in the
risk of abuse for burns®**#! but not for other types of
injury.

Three consultant paediatricians gave their
opinion on the risk of confirmed physical abuse
in injured children referred by A&E staff to the
paediatric team, usually a paediatric registrar, for
assessment. The estimates were 5-10%, higher
than 2-10%, and 50-60%. Such variation reflects
recall bias, variation in feedback about the outcome
of referrals and knowledge about referrals to

the paediatric team as a whole, as well as real
differences in the skills of A&E staff, the threshold
for referral and the populations studied.>57.6485.59

Systematic review 4:
Incidence of attendance of
all injured children at A&E

Review methods

To determine the annual incidence of attendance
of injured children at A&E according to age group
we included any UK study that reported the
number of attendances for all injuries at A&E in
any age group and the denominator population.
We excluded studies from outside the UK as
patterns of primary care and emergency care
provision differ across countries. We accepted
attendances for accidents as equivalent to
attendances for injury but excluded reports of all
attendances as the proportion due to injury varies
by age group and may be affected by relative ease
of access to primary care and A&E.?

Review results

We found seven studies (Table 7 and

Figure 11).2889091 Tyo studies from Norwich?%2
were combined as they used the same geographic
population and methods but studied different
age groups. All six studies were based on children
attending A&E after 1989 and all but one were
based on routine hospital coding of the principal
reason for attendance. The largest and most
nationally representative study was based on
unpublished data provided by the Royal Society

for the Prevention of Accidents (RoSPA) for A&E
departments across the UK in 2000-2.% The
RoSPA used interviews with patients in A&E
departments to categorise reasons for attendance.
The Norwich study estimated the denominator
population based on person-years of residence
using child health records.”"-** All other studies
estimated the denominator population from point
prevalence census data.5285:90.93.91

In the four studies that reported results for all ages,
the incidence of attendance ranged from 13.6 per
100 child-years in Norwich to 21.5 per 100 child-
years in Newcastle.”92% The RoSPA reported an
incidence for the UK of 18.1 per 100 child-years.®*
The low rate of injury attendances in Norwich,
Bath® and Aberdeen® may reflect better access to
or a preference for primary care services in these
areas.™

Characteristics of children
attending A&E for injury

In this section we review the evidence on the
performance of a range of child characteristics or
markers that have been used in screening protocols
to determine which children should be referred
directly to the paediatricians for assessment of
suspected child abuse. Characteristics that have
been used to date include young age (e.g. infants
or children under 2 years), fractures or head injury
in young children,? children currently on the
CPR,?*% and repeated attendance for injury (Ian
Maconochie, St Mary’s Hospital, London, February
2006, and Ben Lloyd and Jane Mattison, Royal
Free Hospital, London, January 2006, personal
communication).!20-96:97

Several potentially important characteristics were
not evaluated because of a lack of UK data. These
include presentation during night-time hours, %%
parental mental illness and drug abuse, and
domestic violence, all of which are factors evaluated
by the community liaison nurse (Ben Lloyd,
January 2006, personal communication).

As the prevalence of physical abuse in injured
children attending A&E is very low (about 1%),
only characteristics that are very strongly associated
with abuse will have any appreciable impact on the
probability of abuse. Consequently, although the
quality of the research literature relating to this
question was generally poor, strong associations
should nevertheless be apparent.
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TABLE 7 Incidence of attendance of all injured children at A&E: results of systematic review 4

First author, place,
year of publication

Brownscome, Bath, 2004°°

MacGregor, Aberdeen,
200342

Royal Society for the
Prevention of Accidents
(RoSPA), UK, 2002
(unpublished)®®

Reading, Norwich, 1999%
and Haynes, Norwich,
2003*

Walsh, Newcastle, 1996%

Lyons, South Wales, 1995%

Methods

Resident children (<5 years) attending A&E for
accidents, including those found to have no injury
(n=165), identified by A&E audit (1997-2000)

Infants (< | year) attending A&E for injury were
identified by case note review (2000). Population
estimated. These data are not represented in Figure
I'l as they are only for children under | year

Patients interviewed at |6 representative A&E
departments (2000-2). Numerator assumed to

be approximately 5% of all UK attendances. We
calculated denominator based on mid-population
estimates for 2002. Accident attendances with
foreign bodies or ‘no injury’ were excluded (5% of
total accidents). The age-specific incidence entered
into our model gives a weighted average of 19.0 per
100 child-years

Resident children identified from A&E records and
injury classified by researchers (0—4 years in 1994;
5-14 years in 1999). Poisoning or foreign bodies
were excluded. Denominator recorded as person-
time of residence from child health records

Random sample of resident children attending

two A&E departments for accidental injury (< 16
years), identified from A&E records and classified by
researchers (1990). Denominator based on census

Resident children (< 15 years) attending three A&E
departments for injury (1993). Denominator based
on census

Number of injury attendances/
denominator (rate per 100 child-
years)

<5 years: 2300/4245 (13.1 per 100
child-years)

< | year: 434/6000 (7.2 per 100 child-
years)

< | year: 3322/32,244 (10.3 per 100
child-years); |4 years: 26,791/134,293
(20.0 per 100 child-years); 5-9 years:
26,637/185,390 (16.9 per 100 child-
years); 10—15 years 46,423/216,673
(21.4 per 100 child-years); total < |6
years: 103,173/568,600 (18.1 per 100
child-years)

0—4 years: 2012.02/18,693 (10.76

per 100 child-years); 5-10 years:
1829/12,868.2 (14.2 per 100 child-
years); | 1-14 years: 1636/8575.8 (19.1
per 100 child-years); total < |5 years:
5477/40,140 (13.6 per 100 child-years)

<5 years: (22.5 per 100 child-years);
5-9 years: (19.0 per 100 child-years);
1015 years: (27.5 per 100 child-years);
total < 16 years: |1,682/54,400 (21.5
per 100 child-years)

< |5 years: 10117/55,588 (18.2 per
100 child-years)

RoSPA, UK, unpublished® .

Reading, Norwich,l99992 and Haynes, Norwich, 2003°' | —=—

Walsh, Newcastle, 1996%4

Lyons, South Wales, 199593 ——

0.18 (0.18-0.18)

0.14 (0.13-0.14)

—= 021 (0.21-0.22)

0.18(0.18-0.19)

T T

T T
0.13 0.16

L

0.19 0.22

Proportion (95% confidence interval)

FIGURE 11 Incidence of attendance of all injured children at A&E (per 100 child-years).
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Systematic review 5: Age as a
predictor of physical abuse in
injured children attending A&E

We aimed to determine the performance of the
child’s age as a predictor of physical abuse. The
results were used to derive a likelihood ratio
(LR), a measure of diagnostic test performance,
that estimates how many times as likely is a test
result (e.g. age under 1 year) in abused compared
with non-abused children.!® LRs are preferable
to sensitivity and specificity as they capture test
performance for a specific marker (e.g. infancy)
when multiple markers are possible (e.g. four
different age groups).

The LR was calculated as:

LR = proportion of children in a specific age
group out of all abused/proportion of children
in the same age group out of all non-abused

The LR can be used to calculate the post-test
probability of abuse in a specific age group using
Bayes’ theorem (pre-test odds x LR = post-test
Odds).l()()

Because of a paucity of evidence we evaluated two
types of study. Those that:

(a) directly compared abused and non-abused
injured children

(b) reported the age distribution of injuries in
abused children or all children but which
could be assumed to be drawn from a similar
population (indirect comparison).

Systematic review 5(a): Studies

that directly compared abused and

non-abused injured children

Review methods

We included any study that reported age groups
for children attending A&E for injury categorised
into physically abused and non-abused using any
measure.

Review results

Three studies were found (Zable 8). Only one
study,'*! conducted in Hawaii, was based on
all injured children attending A&E. Tivo other
studies”™ % were based on a subset of children
admitted with severe injuries.

The results show marked differences depending on
the severity of injury. In the Hawaiian study, which
reported a clinical suspicion of physical abuse in
4% of injured children, the LRs for age groups

were all close to 1.0 and the post-test probability
did not vary much between age groups.'' In the
two studies based on severe injury, infancy was
predictive of abuse.

In the UK TARNIet study,” which was restricted

to the most severely injured 0.34% of all A&E
attendances for injury, age was predictive of abuse
for children under 1 year (risk of abuse increased)
and over 5 years (risk of abuse decreased). In total,
2.3% of all children in the TARNIet study were
recorded as injured because of physical abuse, but
this rose to 23.5% for infants (Table 8).”> Similar
trends were reported by Chang et al.*®

In summary, we found no direct evidence that

age is predictive of physical abuse in all injured
children attending A&E, but admission with severe
injury in infancy was moderately predictive of
abuse.

Systematic review 5(b): Indirect

comparison of age distributions

in abused and non-abused injured

children attending A&E

Review methods

We included any study that reported the age
distribution of physically abused and injured
children, or all injured children, attending A&E.
We compared the age distributions in abused and
non-abused children by assuming that they were
drawn from the same population. Consequently, we
included only UK studies.

Review results

We found two studies'**!* based on physically
abused children (Tuble 8) and used two datasets®*%8
based on routine A&E attendances to determine
the age distribution for all injured children
attending A&E.

Both UK studies were conducted in the 1980s.
Both found that the youngest children accounted
for the highest proportion of abuse cases per year
of age.'"®!% As abuse was recorded only in injured
children who were admitted from A&E, this may
over-represent younger children as older children
may not always be admitted. The age distributions
in the two UK datasets (RoSPA and a central
London trust) were remarkably consistent, showing
a static rate of injury attendance in children over 1
year of age and a much lower rate for infants.?>%

In summary, injured children under 1 year
attending A&E appear to be more likely to have
been abused than older children.®!02
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TABLE 8 Age as a marker of physical abuse in injured children attending A&E: results of systematic review 5

First author,
place, year of
publication

Methods

(a) Studies comparing abused and non-abused children

Yamamoto,
Hawaii, 1991'%!

TARNIet, UK
(unpublished)”™

Chang, USA,
2004

Children (< 16 years) seen in A&E
with injury (not burns) in 1987-8.
Suspicion of physical abuse by clinicians
was recorded in a prospective survey

Very severely injured children (< 16
years) admitted to 20 hospitals (30—
50% of all trusts in England and Wales)
between 1996 and 2004. Injury coding
and classification of abuse was based
on examination of records for the
whole admission. We estimated that
TARNIet comprises approximately
0.2-0.35% of all injury attendances in
the UK in children

Children (< 16 years) attending a level
| paediatric trauma centre (1990-
2002). Data retrospectively extracted
from trauma registry. Abuse was
defined by routine diagnostic codes

Results
Age Abused Non- LR Probability®
abused
< year Il (6.6%) 171 1.54 6.0%
(4.3%)
|-5years 48 1953 1.12 2.5%
(28.9%)  (24.1%)
6-10years 34 1047 0.78 3.2%
(20.5%)  (26.3%)
I1-15 73 806 2.13 8.8%
years (44.0%) (20.7%)
<l6years 166 3977 4.0%
< year 231 754 13.0 23.5%
(57.0%)  (4.38%)
|4 years 6] 3286 2.1 4.7%
(39.8%)  (18.8%)
5-9years 9(2.2%) 4486 0.09 02%
(26.0%)
10-15 1 0.2%) 8712 0.004 0.01%
years (50.6%
<l6éyears 405 17,229 2.3%
< year 97 873 7.7 11.1%
(56.7%)  (7.4%)
[-5years 55 3011 1.2 1.7%
(322%)  (26.6%)
5-I5years 19 7867 0.2 0.2%
(I1.1%)  (66.4%)
<léyears 171 11,851 1.4%

(b) Indirect comparison of age distributions in abused and non-abused injured children attending A&E

Abused children

Shrivastava,
Coventry, 1988
(PhD thesis)'%

Roberton,
Nottingham,
1982'%

Non-abused children

University College
London Hospital,
UK, 2003-5
(unpublished)®

Royal Society for
the Prevention

of Accidents
(RoSPA), UK, 2002
(unpublished)®®

LR, likelihood ratio.

Injured children (< 16 years) admitted
from A&E because of suspected abuse
(1983-7, n = 126; abuse confirmed

in 108), identified by retrospective
review of admission charts

Injured children (< 12 years) admitted
from A&E with disclosed (n = 35) or
suspected abuse (n =49) in 1981.
Retrospective record review

Children (< 16 years) attending
general A&E for injury (2003-5).
Routine records of primary reason for
attendance

Children (< 16 years) attending 16
representative A&Es. Reasons for
attendance based on interviews with
patients. See www.hassandlass.org.uk/
query/reports/2000_2002.pdf

< | year: 29/126 (23%); 1-2 years: 19/126 (15.1%); 3 years:

15/126 (11.9%); 4-5 years:13/126 (10.3%); 67 years: 14/126

(1'1.19%); 8-10 years: 5/126 (4.0%); | 1-15 years: 15/126
(11.9%); 16 years: 16/126 (12.7%)

< 3 years: 37/84 (44.0%); 41| years: 47/84 (56.0%)

< | year: 235/5165 (4.6%); |—4 years: 1599/5165 (31.0%);
5-10 years: 1660/5165 (32.1%); | 1-15 years: 1671/5165
(32.4%)

< | year: 73431/2,427,303 (3.0%); |4 years:
610,510/2,427,303 (25.2%); 5-9 years: 632,568/2,427,303
(26.1%); 1015 years 1,110,793/2,427,303 (45.7%)

a Post-test probability, which for a positive test is the same as the positive predictive value.
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Systematic review 6: Type of
injury as a predictor of physical
abuse in children attending A&E

We determined the performance of five broad
categories of injury for predicting physical abuse:
head injury, fracture, bruises, burns and other.
Because of the paucity of published evidence we
conducted two reviews:

(a) direct comparisons within study of the type
of injury in abused and non-abused injured
children

(b) an indirect comparison of studies reporting
type of injury in abused or all children.

Systematic review 6(a): Studies reporting

a direct comparison of type of injury

in abused and non-abused children

Review methods

We included studies that reported the type of
injury in abused and non-abused injured children
attending A&E. Studies based on children admitted
to hospital were excluded.

Review results

We found no published studies that met our
inclusion criteria. We included one unpublished
UK national audit based on injured children
admitted from A&E who met predefined severity
criteria (TARNIet,” described in Tuble 8). Tuble 9
shows that the LRs for injury type within each age
group are all close to 1.0 (range 0.2-3.6) and the
probability of physical abuse given each type of
injury is similar to the probability for the age group
overall (last column). Values for older school-age
children were based on small numbers of abused
children and were therefore very uncertain. These
results indicate that, after taking age into account,
type of injury is not a good predictor of physical
abuse in this severely injured population.

Systematic review 6(b):

Indirect comparison of studies

reporting type of injury

Review methods

We included any UK study that reported the
frequency of the principal type of injury in
physically abused or all injured children attending
A&E. The type of injury was grouped into five
categories (bruises, fractures, head injury, burns,
other) by one reviewer (JW). For studies reporting
abused children we accepted any measure of
physical abuse.

Review results

We found one study based on children with
suspected physical abuse admitted from A&E

in Coventry that reported the type of injury

but in which cases were not subdivided by age
group (Table 10)."* We excluded one further
study of children under 8 years as it was based
in France (n = 197).' We found three published
studies?" 929419 and four primary datasets that
reported the type of injury in all children attending
A&E. %268 Most reported the principal injury
although the RoSPA reported 21% more injuries
(n=130,647) than children (n = 108,259).%8

Bruises accounted for the large majority of injuries
in physically abused children (60%)'*? and all
children attending A&E (range from 59%'* to
74%°19%). Fractures were the second most common
injury in abused children'® and in all injured
children of school age.?>26:8891.92105 Burns appeared
to be more common in abused children but this
finding may be confounded by there being more
young children in the abused group than in the
studies of all children. The distribution of each
type of injury was remarkably similar in the three
studies that reported results for all ages.?>788105

Systematic review 7: Incidence
of repeat attendance
at A&E for injury

We determined the performance of repeated
attendance at A&E for injury as a marker for
physical abuse by (a) conducting a review of studies
that directly compared abused and non-abused
children and (b) indirectly comparing studies
reporting results for abused or all children.

Systematic review 7(a): Direct comparison

of repeat attendances in abused

and non-abused injured children

Review methods

We included studies that reported repeat
attendances at A&E for injury in physically abused
and non-abused injured children.

Review results

We found no relevant studies. We excluded three
large studies because they were based on abused
children identified through social services'*® or
hospital admissions,'"” or they reported repeat
attendances at A&E for any reason™ (see Table 11).
We report the results for the three studies that

we excluded. In two studies the relative risk for
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re-attendance was significantly increased in abused
compared with non-abused children.”®!” However,
the study by Friedlaender et al.,'*® based on record
linkage of children registered for Medicaid in the
US, found that the relative risk for re-attendance
in abused compared with non-abused children was
close to 1.0 after taking into account cash eligibility,
race and chronic disease. These findings indicate
that the incidence of re-attendance is strongly
confounded by socioeconomic factors, which are
associated with both recurrent attendance and
physical abuse.

Systematic review 7(b): Indirect

comparison of repeat attendances

in abused or all children

Review methods

We included studies that reported repeat
attendances at A&E for injury in abused or all
children. We restricted our criteria to the UK as
the indirect comparison requires the assumption
that abused and all children were from the same
population.

Review results

We found one study,'?? published in a PhD

thesis, that reported previous admissions from
A&E for injury in children admitted from A&E
with suspected physical abuse in Coventry, UK
(Table 11). Using retrospective case note reviews,
the risk of re-admission for any injury was found
to be 20.4% (22/108) over the period that the child
had been resident in Coventry. The 22 children
with more than one admission for suspected
physical abuse generated 62 admissions following
an injury during their lifetimes, 51 (82.3%) of
which were for suspected physical abuse.

We excluded a large number of studies that
reported repeated injuries in abused children but
which did not report attendance at A&E. It was
difficult to compare rates of repeat abuse in these
studies as the measurement of physical abuse or
all abuse differed, and the populations and time
at risk varied. Overall, these studies found that
repeated episodes of physical abuse within the
next 12 months occurred in 7-25% of physically
abused children who came to the attention of social
services or police.'”'"* The reported recurrence
rate increased to between 40% and 80% in studies
looking at high-risk children, or an extended
time at risk, or in studies with a low threshold

for recording abuse.**!'#!*115 Only a minority

of repeated episodes of suspected abuse were
substantiated!'® or referred to social services,'"”
and few attended hospital. In a randomised

controlled trial of home visiting for children with
substantiated physical abuse conducted in Canada,
47% of 160 children followed for 3 years had at
least one recurrent physical abuse event but none
of these children attended hospital.''®

We found no published studies but did find one
unpublished A&E dataset® from which we could
derive the incidence of repeated A&E attendance
in all children (see Tuble 10). Between 20% and
49% of injured pre-school children seen in A&E
re-attended for injury within 12 months, and
13-21% had two or more repeat attendances (i.e.
three visits within 1 year) The re-attendance rate
for school-age children appeared to be slightly
lower (25%) but was limited to children under

8 years old.? These relatively high rates of re-
attendance at inner city hospitals may reflect local
patterns of primary care and A&E use. In addition,
rates of re-attendance may increase with growing
usage of A&E. In Manchester, A&E attendance

by children increased by 13.5% between 2002

and 2005 (Martin Smith, Fiona Lecky, Trauma
Audit Research Network, January 2007, personal
communication).

Systematic review 8: Child
protection registration or
being social work active as
markers of physical abuse

The CPR is a national register that lists the names
of children under 18 years old who are considered
to be at high risk of abuse or neglect.! In 2003,
0.3% of children were placed on the CPR, of which
32.2% were for physical (18.3%) or mixed abuse
(13.9%) (see Figure 1).°

Government guidelines specify that A&E staff
should be familiar with local procedures for
checking children against the relevant CPR.?

One study reported that only 30% of 190 UK
A&E departments surveyed routinely checked all
children against the CPR.""? Others have reported
that CPR checking detects a small minority of
children on the CPR who attend A&E.'%

In the long term the CPR will be replaced in

the UK by the Integrated Children’s System

(ICS), a nationwide database of children’s social
services records. The ICS will provide information
on children at all stages of social services
investigations, for all local authorities, and should
be kept up to date. It will be accessible only by
social workers. The CPR is to be renamed the child
protection plan in 2008.
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TABLE 11 Incidence of repeat attendance at A&E for injury: results of systematic review 7

First author, place,
year of publication Methods

Direct comparison — excluded studies

DiScala, USA, 2000'%7 Data extracted from the National
Pediatric Trauma Registry database on
preceding attendances for any medical
conditions during the child’s lifetime
in 18,828 children admitted for injury
under 5 years (1997-8). Children with
‘established abuse’ compared with
remainder. Odds ratio adjusted for age

and sex
Friedlaender, USA, Nested case—control study of
2005'0 children aged from 6 months to 5

years enrolled in fee-for-service
Medicaid (1994-6). Children placed
in foster care within 2 weeks of their
first substantiated report of serious
physical abuse or neglect (157 cases)
were compared with matched
control subjects with no record of
maltreatment (628 cases). Odds ratio
for abuse associated with any visit to
A&E in the previous |12 months was
adjusted for race, cash eligibility and
chronic disease

Palazzi, Italy, 200578 Previous attendance within 12 months
compared in children (< 14 years)
seen in A&E for any reason according
to whether or not the child scored >4
using an abuse risk score

Indirect comparison: abused children — included studies

Shrivastava, Coventry, Records reviewed of injured children

1988 (PhD thesis)'® (< 16 years) admitted for suspected
physical abuse (1983-7). Research
identified previous A&E attendance
for injury during child’s lifetime that
resulted in admission due to suspected
abuse. Average time at risk and re-
attendance without admission were
not reported

Indirect comparison: all children - included studies

Electronic Child Children (< 8 years) attending five
Health Register, North  inner London A&E departments for
East London, 2006 injury (2000-6; further details in
(unpublished)? Table 10). Subsequent attendance

for injury within 12 months was
recorded at any of the five hospitals,
excluding re-attendances within 7 days
as attendances for follow-up care,
such as dressing change, could not be
differentiated from acute attendances.
As all attendances are linked to a
unique child identifier; double counting
of attendances by the same child at
multiple sites should be avoided

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

Results

Previous medical attendance: abused: 1058/1988 (53%);
non-abused: 2366/16831 (14.1%)

Adjusted odds ratio: 6.33 (95% CI 5.69-7.07)

Unadjusted LR for abuse: 3.79 (95% CI 3.59-3.99)

Previous A&E attendance: abused: 25/157 (15.9%); non-
abused: 30/628 (4.8%)

Adjusted odds ratio: 0.80 (correct to two decimal places)
(95% Cl 0.53-1.16)

Unadjusted LR for abuse: 3.33 (95% CI 2.02-5.47)

Previous A&E attendance: abused: 44/188 (23.4%); non-
abused: 1346/9498 (14.2%)

LR: .65 (95% ClI 1.26-2.12)

One or more previous admissions 22/108 (20.4%); one
re-admission: 17/108 (15.7%); two re-admissions: 3/108
(2.8%); >three admissions: 2/108 (1.9%)

117108 (10.2%) had previous injury admissions due to
accidents

Visits in 12 < year I1-4 years  5-7 years
months

Onevisitonly 734/1436  2897/5348  2271/3043
(51.1%) (54.2%) (74.6%)

Two visits 305/1436  876/5348  476/3043
21.2%) (16.4%) (11.8%)

Three visits 183/1436 434/5348 189/3043

(12.7%) (8.1%) (6.2%)
Four visits 100/1436 538/5348 70/3043

(7.0%) (10.1%)  (2.3%)
> Four visits 113/1436 602/5348 37/3043

(7.8%) (113%)  (0.9%)

>Onevisit  702/1436  2451/5348  763/3043
(48.9%)  (45.8%)  (25.1%)

35
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A parallel data system, previously called the
Information Sharing Index and now called Contact
Point, will operate as an information sharing tool
between key professionals and agencies that offer
assessments and services to children in the UK
(social workers, health professionals, teachers,
youth workers, etc.). Designated hospital staff will
be able to access the system to identify children
who are social work active (allocated to a social
worker or the duty team currently or in the last

12 months). Further details will be obtained by
contacting the named lead professional. Eventually,
Contact Point should list information on every
child (under 18 years) in the UK using education,
social services, Sure Start and health records.'?! It is
currently being evaluated in 11 trailblazing groups,
covering 15 local authorities across the UK.2*12?

We wanted to determine the performance of

the CPR and identification of children as social
work active as markers of physical abuse in
injured children seen in A&E. Ignoring feasibility
issues (including compliance), we assumed that
information on whether a child was social work
active could be used as a screening marker for all
injured children attending A&E.

Review methods

We first sought studies that compared the
performance of the CPR or social work active
status in abused and non-abused children. As only
one study was found we also sought studies that
reported the incidence of subsequent physical
abuse in children placed on the CPR or followed
up by social services, and those reporting CPR or
social work active status in children identified with
physical abuse.

The results were used to estimate relative risks for
CPR and for social work active status in abused
compared with non-abused children.

Review results

Comparative studies of the

performance of CPR/social

work active status for abuse

We found one study”™ based in 19 A&E
departments in Italy that classified any type of
suspected abuse based on a risk score (1able 12).
Children at high risk of abuse were four times
more likely to have had previous contact with social
services or mental health services than low-risk
children. Whether these estimates can be applied
to social work active status among physically abused
children in the UK is difficult to judge.

Incidence of subsequent physical
abuse in children placed on the CPR
or followed up by social services

We found two unpublished studies,'#*'?* both
undertaken for the NSPCC (Table 12). Neither
directly addressed the review question. Gorin'**
reported moderate and severe physical punishment
during an unspecified period, and it was not clear
whether events reported were in addition to the
original episode leading to CPR registration. In
contrast, Brandon et al.'** only reported incidents
of neglect or abuse leading to further supervision
orders of registration, but did not differentiate
physical abuse. We also sought expert opinion from
two community professionals. Both stated that they
thought physical abuse was more likely in children
allocated to social services than in the general
population.

CPR or social work active status in

children identified with physical abuse

We found three studies*®!'#>126 that reported the
prevalence of previous social work involvement
among abused children. The only UK study, an
unpublished report,'* found that 15.5% of 291
children ringing the NSPCC child protection
helpline because of any type of abuse were
currently social work active and 58% of children
had had previous contact. These findings concur
with the view expressed by social workers whom we
interviewed during the study that abused children
or their families are frequently known to social
services.

The two other studies were from Canada (Table 12).
One study,'*® based on self-reported physical abuse
in young adults, found that only 5% recalled any
previous contact with social services, and only 9%
of those reporting severe physical abuse. The other
study,*® based on children investigated for any type
of abuse by social services, found that 42% had had
previous investigations by social services. Although
these very different results may reflect recall bias

in the first study, they raise the possibility that
detection is focused on a particular subpopulation
of abused children while a large majority remain
undetected.

Performance of clinical
screening assessments
for detecting physical
abuse in A&E

We defined a screening test as any test that could be
applied in routine practice to all injured children.
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TABLE 12 Child protection registration or social work active as markers of physical abuse: results of systematic review 8

First author, place, year of

publication

Methods

Comparison of social work active status in abused versus non-abused

Palazzi, Italy, 200578

Children (< 14 years) attending A&E for any

reason in |19 hospitals in Italy. Trained researchers
completed a six-point suspicion checklist and
recorded previous contact with social or mental
health services using data from medical notes, the
accompanying adult and examination at presentation.
Children scoring >4 were considered to be ‘abused’

Incidence of subsequent physical abuse if CPR or social work active

Gorin, London, 2002
(NSPCC; unpublished)'?

Brandon, London, 1997'%
and 2005 (NSPCC;
unpublished)'**

A total of 136 children of 75 families on the CPR
were studied in 2001. Physical punishment was
determined from social work and case conference
records. Most children suffered multiple episodes
but time interval during which events recorded was
not given

A total of 77 of 105 consecutive children from
separate families at risk of significant harm assessed
using interviews and social work records (28 could
not be traced). Re-abuse or neglect, sufficient to
warrant a supervision order or CPR registration, was
recorded during the subsequent |2 months (44/77;
57%). No separate results given for physical abuse

CPR or social work active status in children identified with physical abuse

Johnson, UK, 2003 (NSPCC;
unpublished)'?

Macmillan, Canada, 2003'%¢

Trocmé, Canada, 2001'%8

A total of 291 children calling the NSPCC child
protection helpline were referred to social
services, who were asked to complete a feedback
questionnaire on whether the child was currently
social work active or had any previous referrals to
social services for any reason. Response rate by
social services was 64%

In face-to-face interviews, a random sample of
residents (= |5 years) who self-reported physical
abuse in 1990 were asked about any contact

with social services (including ‘talked to’) during
childhood. Severe physical abuse: frequent kicking,
punching or hit with an object, choked, burned or
scalded more than once in childhood. Physical abuse:
pushing, shoving and objects being thrown at the
child

Children (< 18 years) investigated by child
protection services for physical abuse. Previous
social services investigations for abuse or anything
else recorded. The weighted estimates are based on
a representative subset of 5235 children (all types of
abuse) with available information. Actual number of
physical abuse cases not given

Results

Contact with social/mental health
services: high risk for abuse: 27/192
(14.1%); low risk for abuse: 320/9278
(3.4%)

LR: 4.1 (95% Cl 2.8-5.8)

Risk of physical punishment: on CPR
for physical abuse: 10/15 (66.7%); on
CPR for other abuse: 23/121 (19%)

Re-abuse or neglect in 12 months:
32/77 (42%)

Social work active: 45/291 (15.5%);
previously known: 170 (58.4%)

Severe physical abuse: 79/917 (8.6%);
physical abuse: 116/2275 (5.1%)

Previous abuse investigation in
children with physical abuse: 42.1%;
family received previous social
services investigation for reasons
other than abuse: 15.9%

We assumed that a positive screen test would result
in referral to the paediatric team for investigation
of suspected abuse, whereas a negative result
would lead to no referral. The paediatric team
would undertake one or more assessments to
confirm or exclude physical abuse. Confirmation
of physical abuse by paediatricians would result in
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referral to social services for suspected abuse. We
report test performance in terms of sensitivity and
specificity as some studies reported one or other
but not both. A further reason for not reporting
LRs in this section is that the clinical threshold for
determining suspicion or not was not explicit or
reproducible in any of studies.*
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In the previous sections we reviewed the
performance of characteristics in the child that
could be used as markers in screening protocols

to determine which children are at sufficiently

high risk of abuse to warrant direct referral to the
paediatrician. In this section we report the findings
of systematic reviews to determine the performance
of clinical screening assessments based on the
initial history and examination in A&E. These were
defined as:

1. Standard Care. Initial history and examination
by a triage nurse and/or A&E doctor.

2. Checklist. Use of a checklist to enhance
recall of the key elements of the history and
examination that should be considered as part
of standard care.

3. Community liaison nurse (CLN). The CLN
would scrutinise all child attendance records to
detect suspected abuse missed by A&E staff.

The review sought studies that simultaneously
measured sensitivity and the false-positive rate.
Two subsequent reviews analysed studies that
separately reported sensitivity or specificity. These
were used to provide corroborative evidence for
levels of sensitivity and the false-positive rate seen
in practice.

Systematic review 9: Performance
of clinical screening assessments
for detecting physical abuse
Systematic review 9(a): Studies reporting
sensitivity and false-positive rates

Review methods

We included any study that reported the results of
any type of clinical assessment for physical abuse in
injured children attending hospital, and reported
the results of any type of reference standard for
confirming or excluding physical abuse. Because
of the paucity of studies we included studies based
on injured children admitted to hospital and those
restricted to specific age groups or type of injury.

Review results

Three studies met the inclusion criteria (Table 13).
Two were based on standard care”® and one
involved the addition of a checklist and a full
undressed examination of the child.® We f ound
one unpublished audit reporting outcomes for
suspected child abuse detected by the CLN in
addition to standard care.'®

Both studies on the performance of standard care
were conducted in the US. Neither adequately

reflected the clinical screening assessment in
A&E, the reference standard of referral or not to
social services for suspected physical abuse, or the
population of all injured children attending A&E.
Further major flaws were the lack of independence
and blinding between the clinical assessment

and the reference standard and use of a different
reference standard in children referred and not
referred. As shown in Table 28 (Appendix 3), these
studies failed to meet all but two of the 12 quality
criteria listed in the QUADAS tool'* modified by
Martin et al."*°

Oral et al.** evaluated children under 3 years

seen with a fracture in A&E or orthopaedic clinic
(sensitivity 36%, false-positive rate 1%). Referral
to the paediatricians (test positive) or not (test
negative) was compared in children with probable
abuse or inadequate documentation to exclude
abuse (reference standard classification for abuse)
and in children in whom abuse was excluded by
researchers using medical records. As the threshold
for categorising a child as abused was low, the
prevalence of possible abuse was very high (36%)
and the false-positive rate was low (1%).

Brown and Malone™ studied children under 5
years admitted with a head injury (sensitivity

67%, false-positive rate 41%). Immediate referral
to paediatricians (test positive) or referral on
subsequent visits or no referral (test negative) was
analysed according to whether abuse was confirmed
by social services or police (reference standard for
abuse) or not confirmed or not assessed (reference
standard for non-abuse). Given this stringent
reference standard for abuse, the false-positive rate
was high. Sensitivity was overestimated as children
not referred to paediatricians were assumed to

be true negatives. The high prevalence of abuse
(12/85; 14%) may be because the study was
restricted to children admitted with head injury.

The only study to report the performance of

a checklist was conducted in 1976 in children
under 6 years seen with an injury or poisoning
in a children’s A&E department (sensitivity 89%,
false-positive rate 1%).% The clinical assessment
comprised examination by specially trained
nurses who fully undressed all children to search
for bruises, burns and cuts, completed a 10-point
checklist, discussed their findings with the
physician, and undertook a further assessment

if necessary. Children with suspected abuse were
referred to the hospital child protection team
(test positive). To ascertain false negatives (abused
children not referred), all A&E records were
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TABLE 13 Performance of clinical screening assessment for detecting physical abuse in A&E: results of systematic review 9

First author,
country, year of
publication Methods

Studies reporting sensitivity and false-positive rates

Oral, USA, 2003%2  Population: all children < 3 years diagnosed with a fracture
(including skull) seen in A&E/orthopaedic clinic in a tertiary
hospital (1995-8)

Test: referral to social services or not

Reference standard: risk score for abuse based on
retrospective examination of records; physical abuse
includes children with inadequate documentation to rule
out abuse (n=151)

Brown, USA Population: children <4 years admitted for head injury
20037 (1993-6)

Test: immediate referral (on admission) or delayed/no
referral (a few days after admission)

Reference standard: abuse confirmed by hospital, social
services, police or chief medical examiner investigation;
classified as non-abuse if not investigated or not confirmed

Pless, Canada, Population: children < 6 years attending A&E at a children’s
1987¢ hospital for injury or poisoning during |8-week period in
1976

Test: immediate referral to hospital child protection team
for physical abuse or neglect based on a checklist, full
undressed examination for bruises and cuts by specially
trained nurses, and discussion with physician (received by
70% of eligible children); or referral for assessment by
public health nurse after scrutiny of records by researchers;
or no referral

Reference standard: child protection team case conference
confirmed or excluded abuse or neglect, or exclusion of
abuse after assessment by public health nurse; non-abuse
also defined by non-referral

Audit at the Royal ~ Population: all children attending A&E at a central London
Free Hospital, UK Hospital in 2005

(London), 2005 . .
(unpublished)® Test: referral to social services for abuse or neglect or no

referral by A&E or inpatient medical services, referral by
the CLN, or no referral

Reference standard: referral or not to social services, or
for CLN test; non-abuse based on decision by weekly child
protection safety net meeting
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Results

Test: Physical Non-abuse
referral abuse

Yes 85 4

No 151 413

Total 236 417

Sensitivity: 85/236 (36%); false positives:
4/417 (0.96%); abuse prevalence:
236/653 (36%)

Test: Physical Non-abuse
referral abuse

Immediate 8 30
Delayed/no 4 43

referral

Total 12 73

Sensitivity: 8/12 (67%); false positives:
30/73 (41%); abuse prevalence: 12/85

(14%)
Test: Physical Non-abuse
referral abuse/
neglect
Immediate 25 Il
From 3 24
record
review
No 02 2148
Total 28 2183

Sensitivity: 25/28 (89%); false positives:
2172/2183 (0.5%); abuse/neglect
prevalence: 28/2183 (1.3%)

Test: Physical Non-abuse
referral abuse/

neglect
Immediate 25.3 Unknown
CLN 9 421
referral
No Unknown Unknown
Total 34.3 10,886

Abuse prevalence: 34.3/10,886 (0.3%);
9/430 (2.1%) of CLN referrals. CLN
increased sensitivity of standard care by
(43.5%/25.3)x9 =15.5%

continued
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TABLE 13 Performance of clinical screening assessment for detecting physical abuse in A&E: results of systematic review 9 (continued)

First author,
country, year of
publication

Methods

Studies reporting sensitivity

Ziegler, Australia,
2005%

Trokel, USA,
20063

Carty, UK, 2002%

Jenny, USA, 19997

Population: all children < 3 years presenting in A&E with
confirmed fracture (2001-2; n = 99)

Test: referral to social services for suspected abuse by
treating doctor

Reference standard: high risk of abuse based on
retrospective review of A&E records; 26 cases with
inadequate records excluded

Population: random sample of children <2 years on a
multistate hospital database admitted with fractured femur,
fracture or traumatic brain injury to a children’s hospital
(CH, n=1086), a children’s unit in a general hospital
(CUGH, n =589) or a general hospital (GH, n = 1086)

Test: child abuse recorded as mechanism of injury on
database

Reference standard: expected rate of child abuse in
children’s hospitals

Population: case series of children <2 years assessed by
single radiologist (1984-96; n = 435); includes patients
referred for second opinion

Test: immediate referral at first presentation or delayed
referral with subsequent injury

Reference standard: admission of assault, court decision,
medical evidence, or signs interpreted retrospectively from
records by investigator

Population: children < 3 years referred to hospital child
protection team (CPT) after admission to intensive care
unit with serious head injury (1990-5)

Test: immediate referral or delayed referral

Reference standard: confirmation of abuse by CPT
assessment (required consensus)

Studies reporting false-positive rates

Standard threshold for confirming abuse

Kumar, UK, 19848

Hobson, UK,
199432

Population: admissions < 9 years to burns unit (1977-81);
30 cases of physical abuse/neglect represented 2% of burns
admissions (estimated to be 1500)

Test: referral to child protection paediatrician and social
worker

Reference standard: not referred, referred and no case
conference, or abuse excluded at case conference

Population: children < 3 years admitted with burns

Test: referral to paediatrician or social services by A&E or
ward staff

Reference standard: abuse or neglect excluded by
paediatrician (n = | |) or social services (n = 6), or abuse
not suspected

Results

Sensitivity: 12/18 (66%); abuse
prevalence: 18/99 (18%)

Sensitivity Prevalence

CH 100%° 29%
CUGH 64% 19%
GH 60% 13%

Sensitivity: 384/435 (88.3%); abuse
prevalence not known

Sensitivity: | 19/173 (68.8%); abuse
prevalence not given

False-positive rate: 48/1500 (3.2%);
abuse prevalence: 30/1578 (2%)

False-positive rate: 17/260 (6.5%);
prevalence abuse/neglect: 9/269 (3.3%)
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TABLE 13 Performance of clinical screening assessment for detecting physical abuse in A&E: results of systematic review 9 (continued)

First author,
country, year of

publication Methods

Clark, USA, 1997%°  Population: children < |8 years with burns seen in A&E

(1990-1)

Results

False-positive rate: 19/208 (8.8%); abuse
prevalence: 7/215 (3.3%)

Test: referral to social services or not based on clinical

assessment that included a checklist

Reference standard: abuse not substantiated by social

services or not referred

Skellern, Australia,

2000'33 A&E in a children’s hospital

Test: suspected abuse or not based on retrospective record

review

Population: all children < | year with a fracture seen in

False-positive rate: 7/80 (8.8%); abuse
prevalence: 15 + 4 indeterminate/99

(30%)

Reference standard: abuse unfounded based on
medical review and subsequent social services or police

investigations
High threshold for confirming abuse

Scherl, USA,
2000 femur fracture (1986-96)

Population: admissions < 6 years with closed diaphyseal

False-positive rate: 131/194 (67.5%);
abuse prevalence: 13/207 (6.3%)

Test: referral to social services for suspected abuse

Reference standard: abuse excluded if not referred to social
services, referred but not investigated, or investigated and

child not removed from home

Schwend, USA,

2000'% (1993-7)

Test: referral to social services

Population: children <4 years with fractured femur

False-positive rate: 27/128 (21.1%);
abuse prevalence: 7/139 (7.9%)

Reference standard: abuse excluded if not referred or not

offered intervention by social services

a Assumed that no cases missed.
b Assumed.

reviewed by researchers and any additional cases
were interviewed by a public health nurse at a
special home or hospital visit and, if concerns
persisted, referred to the child protection team.
The reference standard was confirmation or
exclusion of abuse by the child protection team,
or non-referral to the team. The high sensitivity
and low false-positive rates may reflect the series
of screening and diagnostic assessments by the
nurse and physician, rather than a single screening
assessment. Specificity may have been further
improved if the A&E team had consulted with
the on-site child protection team before making a
referral, thereby further blurring the boundaries
between screening, diagnosis and the reference
test.

Indirect evidence that checklists may improve the
sensitivity of the standard care clinical screening
assessment comes from studies that evaluated
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changes in the referral rate for suspected abuse
after introduction of a checklist (Table 14). All
studies showed an increase in referrals with
introduction of a checklist, but whether these are
entirely false-positive cases or include additional
true positives is not known as none reported
confirmation or exclusion of abuse.

The included studies did not analyse which
component of a checklist was most predictive

of abuse. Palazzi et al.”™ reported that perceived
developmental delay in the child and inconsistency
between the history and examination were the
characteristics most strongly associated with a high
score for any type of abuse.

We found no published studies but one
unpublished audit of cases detected by the
CLN during 2005 in one central London A&E
department (see Table 13). The CLN scrutinised

41



42

Systematic reviews

A&E attendance records for all children not

already referred to paediatricians or social services
for investigation of any form of child abuse or
neglect. Records of children with possible child
protection concerns were reviewed at a weekly child
protection safety net meeting attended by the CLN,
consultant paediatrician, hospital social worker

and other staff (Ben Lloyd, January 2006, personal
communication) At the safety net meeting it was
decided whether or not to refer the child to social
services (reference standard) or whether other
action was needed such as contacting the GP, health
visitor or school. CLN scrutiny resulted in referral
of an additional nine children to social services
(increase of 36%; 9/25.3), compared with the 25.3
already referred (note figures for total referrals

are based on 9 months of data extrapolated to the
whole of 2005). A total of 421 records were false
positives (children discussed who did not have child
protection concerns). The low post-test probability
of CLN scrutiny (2.1%, 9/430 of CLN referrals had
child protection concerns) is explained by the fact
that the population excluded high-risk children
referred directly to paediatricians or social services.
It is worth noting that discussion of false-positive
records at a meeting has minimal adverse effects on
the family.

In summary, the validity and applicability of
the three included studies was poor. The results

provided no more than a description of the

range of performance of clinical assessment of
injured children. Use of a checklist appeared to

be associated with improved performance. There
was weak evidence that the addition of the CLN
improved the detection of abuse or neglect at a cost
of increased false-positive assessments.

Systematic review 9(b): Studies reporting
sensitivity of clinical assessments

As few studies reported both sensitivity and the
false-positive rate, we sought studies that reported
these outcomes separately. The aims were to
provide quantitative evidence of the frequencies
with which physically abused and injured children
are detected by clinical assessors (sensitivity) and
non-abused children are referred to social services
or other agencies for suspected abuse (false-
positive rate).

Review methods

We included studies that reported any measure of
suspected abuse including referral compared with
delayed referral or no referral to paediatricians
or social services. We accepted any measure of
confirmation of physical abuse as the reference
standard, whether based on medical or social
services investigations or opinion. We assumed
that confirmation of abuse meant physical abuse
although, in practice, children with injuries may

TABLE 14 Change in referral rate for suspected abuse dfter introduction of a checklist

First author,
country, year of

publication Methods

Number (%) of children with
suspected abuse

Studies reporting an increase in referrals for suspected physical abuse using a checklist

Benger, UK, 20022

Test: five-point flow chart placed in child’s records

Benger, UK, 2001 '*

Test: four-point checklist in records and training

Sidebotham, UK,

19972
Test: revision of five-point checklist

Clark, USA, 1997%

Test: 13-point risk indicator checklist attached to records;
the checklist was not completed in 46 of 215 cases (24%)

Population: children <5 years attending A&E for any injury

Population: A&E attendees < 6 years for burns (n =200)

Population: children attending A&E for injury

Population: children attending A&E for burn injury (1990-3)

Referrals to senior doctor before:
6/1000 (0.6%); with checklist:
14/1000 (1.4%)

Referrals to senior doctor before:
0/100 (0.0%); with checklist: 3/60
(5.0%)

Referrals to paediatric registrar
before: 50/1357 (3.7%); with revised
version: 40/988 (4.0%)

Referrals to social services before:
3/87 (3.4%); with checklist: 26/215
(12.1%)

and 22 of the 105 files from 1990-1 could not be located

(21%)

Pless, Canada,
1987¢°

Test: fully undressed examination and |0-point checklist

Population: A&E attendees < 6 years with injury or poisoning Referrals to child protection team

before (same calendar period):
19/1555 (1.2%); with checklist:
26/1555 (1.8%)



Health Technology Assessment 2008; Vol. 12: No. 33

be referred to child protection services because

of other types of abuse such as neglect (see
Appendix 5, Table 32). Sensitivity was defined as
the proportion of all children with confirmed abuse
who were referred, or referred immediately, or
reached a threshold of suspicion likely to warrant
referral.

Review results

We found no studies that compared the outcome

of clinical screening (referral or not for suspected
physical abuse) with a separate professional
assessment of the child in all cases tested (reference
standard) (see Table 13). One study compared the
clinical screening test in children under 3 years
with fractures with a risk score (reference standard)
applied retrospectively to records by researchers.™
Such studies suffer from inadequate documentation
of the history, and lack independence and blinding,
as the reference standard and test are based on the
same information.

We found one study that compared rates of referral
of children with a head injury or femur fracture

in a children’s hospital (reference standard) with
rates of referral for the same condition in two other
hospitals."* The results underestimated sensitivity
as no missed cases were documented at the
children’s hospital. The higher rate of detection

at the children’s hospital may be the result of a
higher rate of false positives, a lower threshold

for referral because of better access to child
protection professionals, a higher prevalence of
abuse, attendance by more severely injured abused
children or differences in coding.

Three studies’"*% examined immediate or delayed
referral of children in whom abuse was eventually
confirmed (see Table 13). As all three studies
overestimated sensitivity because abused children
who were never referred were not included in

the denominator, they provide an upper limit for
sensitivity in the hospital setting (69%, 67%* and
88%%). In the study by Carty and Pierce® (88%),
inclusion of children with repeated suspicious
injuries and those referred for child protection
medicals would have grossly overestimated
sensitivity.

In summary, we found strong evidence that abused
children are missed by clinicians even when they
are admitted to hospital and subject to repeated
clinical assessments. Sensitivity ranged from 36%
to 89%. None of the studies reported the false-
positive rate making it hard to generalise the
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performance of the assessment to other settings.
Biases due to the poor study quality may under- or
overestimate sensitivity.

Systematic review 9(c): Studies

reporting the false-positive rate

of clinical assessments

Review methods

We included studies that reported any measure

of referral for suspected abuse by clinicians (the
clinical screening test) to a paediatric team, social
services or other type of child protection agency, in
injured children attending hospital. Any measure
for excluding physical abuse was accepted as the
reference standard, including the assumption

that children who were not referred were not
abused. The false-positive rate was defined as the
proportion of all accidentally injured children who
were referred or investigated for suspected abuse.

Review results

We found six studies®®81:83132-134 (see Tuble 13). All
categorised no referral for physical abuse as one
of the criteria for excluding physical abuse (i.e.
children not referred for abuse were not subjected
to further investigations). Although such studies
overestimated specificity, because false-negative
cases (not referred but abused) were classified as
true negatives (not referred and not abused), the
number misclassified in this way would have been
small relative to total true negatives.

Variation in the false-positive rate from 41% to 1%
is likely to reflect variation in the thresholds for
referral and for confirming and excluding abuse,

as well as differences in the spectrum of abuse.

For example, the false-positive rate was low if
criteria for ruling out abuse were stringent,* and
high if abuse was considered to be present only

if confirmed by removal of the child from his/her
home,* or if the family received an intervention for
abuse.'*

Studies based on a reference standard of referral
or not to social services or confirmation or
exclusion of abuse by the hospital child protection
team were most representative of the outcome
considered in our clinical effectiveness analyses
(referral or not to social services for physical
abuse, see Chapter 5).8081.132133 The results suggest
that a relatively high false-positive rate (3—10%)
may operate in routine hospital practice, at least
for young children with a burn or fracture (see
Table 13).18:21:65.7282
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Chapter 5

Clinical effectiveness model and results

Methods

We used a clinical effectiveness model to illustrate
the impact of different markers or clinical
screening assessments on the effectiveness of
screening in A&E. The findings do not provide a
reliable quantification of the relative performance
of screening strategies for physical abuse because
of the poor quality of the studies and their limited
applicability to the UK. Given these problems we
did not model the uncertainty in the parameters
using a probabilistic approach. Instead, we used
point estimates for all parameters. The findings
do provide information about the rank order of
strategies.

We used a simple decision-analytic model to
determine the clinical effectiveness of screening
tests for physical abuse in children attending A&E.
The structure of the model, shown in Figure 12, was
based on a review of the literature and discussion
with experts. The model had three main elements:
a hypothetical population of physically abused

and non-abused children and their attributes (e.g.
age), the annual incidence of attendance at A&E
for injury with characteristics of attendees based on
the population subgroups, and the performance of
screening and confirmatory testing in A&E.

We assumed that the main outcomes of concern to
service providers would be to maximise detection
of physical abuse while minimising false-positive
referrals. We also recorded intermediary outcomes
that could be audited in practice. These were the
proportion of all injured children referred to the
paediatric team and the proportion of children
assessed by paediatricians and social services who
were truly abused. From a societal perspective, the
proportion of injured abused children who receive
appropriate medical attention would be a further
concern. This outcome raises questions about other
agencies, apart from A&E, that detect physical
abuse in the community, and is discussed briefly in
systematic review 10.
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Derivation of parameters

used in the model

The parameters used in the model are listed in
Table 15. We derived the parameters using the
following methods.

Population characteristics

Child population in the

UK (parameters 1-5)

We used the estimated mid-year population for the
UK for 2005 published by the Office of National
Statistics grouped by the age categories shown in
Table 15 (URL: www.statistics.gov.uk/downloads/
theme_population/KPVS32_2005/KPVS2005.pdf).

Annual prevalence of physical abuse

in children in the UK (parameters

6-9; based on systematic review 1)

We used the rate of parent-reported physical
abuse by Ghate et al.*® because the findings were
most relevant to the UK, most recent and most
consistent with other parent-reported studies.***
As we lacked data on the frequency of multiple
episodes of abuse we assumed that the prevalence
rate was equivalent to the incidence rate (i.e.
each child suffered only one episode of abuse per
year).*

We derived incidence rates of abuse for each age
group using unpublished data provided by Ghate
et al. (see Table 3). The data were manipulated

to match the age groups used in the model as
follows. We applied the rate for the 0-1 year olds
to infants less than 1 year, the rate for 2—4 year
olds to children aged 1-4 years, the rate for 5-10
year olds to children aged 5-9 years, and the rate
for 11-13 year olds to children aged 10-15 years.
We increased the rate for infants by 25% to take
into account the fact that approximately 25%

of children in this age group would have been
less than 12 months at interview. On average,
standardising for the age distribution in the UK
we estimated that 8.8% of children are physically
abused each year.
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TABLE |5 Model parameters

Parameter Input value Numbers

Population characteristics

Child population in the UK

| All children < 16 years 100% 11,597,500
2 Infants < lyear 6.2% 715914
3 -4 years 23.4% 271,161
4 5-9 years 30.7% 3,560,432
5 1015 years 39.7% 4,609,542
Annual prevalence of physical abuse in children in the UK

6 Infants < | year 4.3% 8.75/203

7 -4 years 11.6% 34/292

8 5-9 years 9.6% 25/261

9 1015 years 7.3% 15/205
Risk of injury requiring medical attention dfter a single physical abuse event
10 Infants < | year 25.5% NA

I -4 years 9.4% NA

12 5-9years 5.0% NA

13 1015 years 4.9% NA

Characteristics of children attending A&E
Prevalence of physical abuse in A&E attendances for injury
14 All children < 16 years 1%

Annual incidence of A&E attendance for injury per 100 child-years

15 Infants < | year 10.3 3322/32,244
16 -4 years 20.0 26,791/134,293
17 5-9years 16.9 26,637/185,390
18 1015 years 214 46,423/216,673
Likelihood ratio for age group
19  Infants < | year 9.45 NA
20 |14 years 1.71 NA
21 5-9 years 0.66 NA
22 1015 years 0.3 NA
Prevalence of type of injury in all injured children attending A&E
Infants < | year 235
23 Head injury 26.8% 63
24 Fracture 5.1% 12
25 Burns 57.9% 136
26  Bruises 10.1% 24
27  Other 0.0% 0

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

Source

UK population mid 2005*°

UK study of parent-reported severe
violence® (systematic review |). Weighted
average = 8.8%

Canadian study of children with substantiated
physical abuse®” (systematic review 2).
Weighted average = 6.9%

Researcher opinion based on systematic
reviews 3b, 3¢

RoSPA study in the UK® and population
estimates for 2002 (systematic review 4)°.
Weighted average = 19.0 per 100 child-years

Indirect estimate from two UK studies
(systematic review 5b)& 102

Unpublished dataset from one London A&E
2003-5 (systematic review 6)%'02

continued
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TABLE 15 Model parameters (continued)

Parameter
-4 years
28 Head injury
29 Fracture
30 Burns
31 Bruises
32 Other
5-9 years
33 Head injury
34 Fracture
35 Burns
36 Bruises
37  Other
1015 years
38  Head injury
39 Fracture
40 Burns
41 Bruises
42 Other
Likelihood ratio for type of injury
43 Head injury < 16 years
44 Fracture < |6 years
45 Burns < 16 years
46 Bruises < |6 years
47  Other < |16 years

Input value

6.6%
120.1%
77.1%

4.3%

0.0%

4.8%
22.4%
70.9%

1.9%

0.0%

2.9%
23.7%
72.0%

1.3%

0.3%

Prevelance of repeat attendance for injury at A&E

48
49
50

51
52
53

54
55
56

57
58
59

Infants < | year

Single attendance
Second/third attendances
Fourth+ attendances
|4 years

Single attendance
Second/third attendances
Fourth+ attendances
5-9 years

Single attendance
Second/third attendances
Fourth+ attendances
10-15 years

Single attendance
Second/third attendances

Fourth+ attendances

51.2%
37.6%
11.1%

49.0%
35.9%
15.1%

72.2%
24.5%
3.3%

72.2%
24.5%
3.3%

Numbers

1599
105
193

1232

68

1660
80
371
1177
32

1671
42
400
1209
20

NA
NA
NA
NA
NA

2928
1499
1103
326
11,560
5668
4148
1744
4387
3166
1077
144
4387
3166
1077
144

Source

Researcher opinion based on direct and
indirect comparisons® (systematic reviews 6a,
6b)26,75,|02

Unpublished data from five London A&E
departments from 2000 to 2006%-'%



Health Technology Assessment 2008; Vol. 12: No. 33

TABLE 15 Model parameters (continued)

Parameter Input value Numbers

Likelihood ratio for repeat attendance for injury
60  All children < |6 years I NA

Prevalence of being social work active (SWA)

6l Infants < | year 2.7% 15,249/2,273,000
62 |14 years 2.1% 46,913/3,150,000
63  5-9years 1.8% 55,173/3,780,000
64 1015 years 2.3% 88,002/3,780,000
Likelihood ratio for being SWA

65 Infants < | year 7.19

66 14 years 2.46

67  5-9years 3.04

68 1015 years 4.10

Prevalence of being on child protection register (CPR)

69  Infants < | year 0.62% 3539/8909

70 |4 years 0.39% 8909/3,150,000
71 5-9 years 0.29% 9276/3,150,000
72 10-15 years 0.18% 9276/5,041,200
Likelihood ratio for being on CPR

73 Infants < | year 12.68

74 14 years 4.10

75  5-9years 4.72

76 1015 years 6.58

Test performance of clinical assessments in A&E

Standard care

77  Sensitivity 43.5%

78  False-positive rate 5.0%

Community ligison nurse

79 % Abused cases 15.5% (43.5%/25.3)x9
80  False-positive rate 3.9% 421/10885.7

Paediatric assessment of screen-positive cases
8l Sensitivity 90.0%
82  False-positive rate 2.5%

NA, not applicable; ONS, Office for National Statistics.

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

Source

US study with adjustment for social factors and
researcher opinion [systematic review 7(a)]'%

Uses rate of SWA for all children (2.1%, 2004)
and ONS population data (2002).%° Weighted
average = 2.16%

Indirectly derived (systematic review 8)

All registrations at March 2004 (n = 31,000)°
and ONS population data for the same year®
Average =0.33%

Indirectly derived (systematic review 8)

Derived as midpoint between two studies.”>#2

Estimate extremely uncertain

Increase in sensitivity and false-positive rate
assuming parameters 78 and 79. Unpublished
audit in one London A&E'®

Researcher opinion — highly optimistic and
uncertain
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Risk of injury requiring medical
attention following a single physical
abuse event (parameters 10-13;
based on systematic review 2)

We used the results reported by Trocmé et al.”’
(6.9%) as the best available estimate for the risk of
injury in all physically abused children. This study
was recent, the results were consistent with a similar
study in Sweden,* and social services routinely
recorded whether children required medical
attention, regardless of whether or not they saw

a doctor. As data were not presented in the form
that we needed, we used the average prevalence
rate of injury requiring medical attention due to
physical abuse and the age distribution for any
maltreatment, including neglect (Table 4). We used
the data of Trocmé et al. for 1-3 year-olds for our
1- to 4-year-old group, the data for 4-7 year-olds
for our 5- to 9-year-old group and an average of
the results for 8-11 and 12-15 year-olds for our
group aged from 10 to 15 years.

As expected, the younger the child, and hence
the more vulnerable, the higher the risk of injury
requiring medical attention (see Table 4). Trocmé
and colleagues commented on the surprisingly
low rate of injury in children with substantiated
physical abuse, 57% of whom had no injury at

all but were nevertheless considered to be at
significant risk of harm. Absence of injury may be
even more common for physically abused children
in the community than among children with
substantiated abuse. Consequently, the estimate
used in the model is very uncertain.

Characteristics of children attending A&E
Prevalence of physical abuse in A&E
attendances for injury [parameter

14; based on systematic reviews

3(b) and 3(c) using notation (a+c)/

(atb+c+d) from Figure 8]

We used results from the two most representative
studies reporting the prevalence of confirmed
abuse in injured children attending A&E or
admitted to hospital [a/(a+b+c+d) from Figure §].
Chang et al.%* reported an overall prevalence of
0.76% and Pless et al.% a prevalence of 0.6%. These
figures exclude an unknown number of abused
children who were not detected (false negatives).
Surprisingly, the study based in 19 Italian A&E
departments’ of suspected abuse in injured
children reported a much lower prevalence (0.4%),
despite including false-positive referrals and using
a low threshold for detection based on a clinical
score. On balance, we judged that the prevalence of

physical abuse in injured children attending A&E is
1% or less. This estimate is uncertain and takes no
account of variation by age.

Annual incidence of A&E

attendance for injury per 100

child-years (parameters 15-18;

based on systematic review 4)

We used the age-specific incidence rates reported
by RoSPA.® This was most likely to be nationally
representative and was within the range of
estimates reported by other studies.?

Likelihood ratio for age group

[parameters 19-22; based on

systematic reviews 5(a) and 5(b)]

We defined four age groups based on broad
developmental criteria (under 1 year olds are
mostly unable to walk) and schooling: infants
(under 1 year), preschool (14 years), primary
school (5-9 years) and secondary school (10-15
years). Only two studies reported age groups

in abused and non-abused children attending
A&E™!! and only one study,'’! from Hawaii,
reported separate results for infants and preschool
children. As we doubted the applicability of the
findings in Hawaii to the UK setting, we indirectly
compared the age distribution reported for
abused and injured children by Shrivastava'®?

with the nationally representative RoSPA dataset®
(Table 8), making the arguable assumption that they
were drawn from the same population. We then
estimated the LRs for each age group, assuming
that the overall prevalence of physical abuse was
1% (1uble 16). The results are similar to the LRs
reported for severely injured children admitted

to hospital (Zable §). Although the best available
estimates, they are flawed for at least three
reasons. First, children were not from the same
population or assessed in the same way in both
studies. Second, the RoSPA data includes some
abused children. Third, expectation that infancy is
a predictor of abuse would have affected detection
in the study by Shrivastava. Consequently, the
results of the clinical effectiveness analysis are likely
to overestimate the performance of infancy as a
marker for abuse.

Prevalence of type of injury in

all injured children attending

A&E [parameters 23-42; based

on systematic review 6(b)]

We used unpublished data® on 5165 injured
children attending an inner London A&E
department (University College Hospital London;
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TABLE 16 Estimated age distribution in physically abused and non-abused children and derived likelihood ratios and post-test

probabilities: using results from systematic review 5b

Age group Abused® Non-abused®
Under | year 6399.249 67,031.75
|4 years 10,371.2 600,138.8
5-9 years 4192.612 628,375.4
1015 years 3309.957 1,107,483
< |6 years 24,273.02 2,403,028

Post-test
All (RoSPA) Likelihood ratio  probability
73431 9.45 8.7%
610,510 1.71 1.7%
632,568 0.66 0.7%
1,110,792.5 0.30 0.3%
2,427,302 1.0 1.0%

a Figures are estimates for UK A&E attendances based on the proportion of all abusive injuries reported by Shrivastava'®
(see Table 8) and an estimated prevalence of abuse of 1% in A&E attendances for injury.

Table 10) as this reported results for all age groups
and had few attendances classified as ‘other’. The
distribution of the type of injury by age group was
similar to two other studies reporting results for all
age groups.®1%

Likelihood ratio for type of injury
[parameters 43-47; based on

systematic reviews 6(a) and 6(b)]

We found no clear evidence that the type of
injury was associated with the risk of physical
abuse. There was weak evidence from the direct
comparison of abused and non-abused children in
the TARNIet study to suggest that age confounded
any association between type of injury and abuse.
This was confirmed by indirect comparisons
showing similar distributions of type of injury

in abused children and in all injured children

(see Tuble 8).” We therefore assumed that the

LR was 1.0 for all types of injury in the clinical
effectiveness model.

Prevalence of repeat attendance for

injury at A&E [parameters 48-59;

based on systematic review 7(b)]

We used unpublished data from five inner London
A&E departments to determine the prevalence of
repeated attendance for injury (see Table 11).%°

Likelihood ratio for repeat attendance

for injury [parameter 60; based

on systematic review 7(a)]

We judged that there was no association between
repeat attendance and physical abuse, based on
a US study that took into account socioeconomic
status.'” Weak, but statistically significant,
associations were found for two other studies (see
Tuble 11).78107
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Prevalence of being social
work active or on the CPR
(parameters 61-64 and 69-72)

We used national figures for the number of
children who were SWA or on the CPR in England
during 2003—4.%%° For CPR we used published
figures for children newly registered or re-
registered for any reason during 12 months in
2003—4. The figure, 31,000, was higher than the
point prevalence of children on the CPR during

1 week in 2003, but we reasoned that health
professionals might be able to obtain information
about current and recent CPR status. Being SWA
is a marker indicating that a child is currently

or has been in the last 12 months allocated to a
social worker or to the duty team. We assumed that
this status would apply to children undergoing
an initial assessment, at least temporarily, and

we therefore used national data on the incidence
of initial assessments. As statistical returns for
initial assessments do not include information on
age or reason for referral, we extrapolated the
age distribution from the CPR data. We assumed
that 11% of all initial assessments are for physical
abused based on an audit in two London local
authorities, supported by expert opinion (see
Appendix 4).

Likelihood ratio for being social

work active or on the CPR

(parameters 65-68 and 73-76;

based on systematic review 8)

In the absence of more robust data we assumed that
the estimates provided by Gorin'* reflected the
prevalence of physical abuse in the subsequent year
for children on the CPR for physical abuse (67%).
We assumed the same risk applied to children who
are SWA.
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We calculated the LRs as shown in Table 17

using the notation in Figure 13. The prevalence

of physical abuse in all children [(a,+c,)/
(a,+b,+c,+d )] was assumed to be 8.8% (weighted
average from Ghate et al.,* systematic review 1).
The overall prevalence of children on the CPR,
0.32% [(a,+b))/(a,+b,+c,+d))], was based on
national figures (see previous section).®*® The
proportion of children on the CPR experiencing
subsequent physical abuse over the next year was
estimated to be 34.4% [a/(a+D)], based on a risk of
66% in children registered for physical or mixed
abuse (29% of 0.32% on the CPR) and a risk of
19% in those registered for other reasons.®'** The
estimates vary for each age group because of the
varying prevalence of CPR- or SWA-positive status
(Table 17). The LR for being SWA for all children
was 3.5, consistent with the LR of 4.1 observed by
Palazzi et al. (see Table 12).75%°

Test performance of clinical

assessments in A&E

Standard care: sensitivity and

false-positive rate (parameters

77 and 78; Tuble 15)

The estimated sensitivity and false-positive rate
for standard care are very uncertain, being based
on poor-quality data interpreted as follows. First,
we fixed the false-positive rate at 5%, although, in
practice, this will vary according to the threshold
for referral to paediatricians, which in turn is
determined by the availability of paediatricians and
the experience of the clinical screening assessors.
A rate of 5% is lower than that reported in many
studies based on routine practice [systematic review
9(c)],%72%2 but higher than the 2% considered
feasible for all injured children in a UK children’s
A&E department (Jonathan Benger, United
Bristol NHS Healthcare Trust and University

of the West of England, August 2006, personal
communication).?!

Second, we estimated sensitivity for a 5% false-
positive rate for the only two studies that reported
sensitivity and a false-positive rate for standard
care [systematic review 9(a); see Tuble 13].7%%2
Receiver operator curves (ROCs) were derived
using the diagnostic odds ratio and assuming that
the curve was symmetrical (Figure 14; diagnostic
odds ratio = odds sensitivity/odds false-positive
rate).* Third, we derived a curve for the midpoint
for sensitivity, at a 5% false-positive rate, between
these two studies (Figure 14). Weaknesses of this
method include the assumption that the results of
the two studies are comparable, that the ROC curve
is symmetrical, and that there is a continuous scale

of detection that could correspond to a 5% false-
positive rate. The sensitivity was estimated as 43.5%
for a 5% false-positive rate.

We attempted to address the weaknesses of the
method above by indirectly comparing the result
with other studies. Although higher rates for
sensitivity were reported by seven out of eight
studies (60-89%), it is likely that many operated at
much higher false-positive rates. All were biased in
favour of overestimation of sensitivity [systematic
review 9(b); see Table 13]. Findings from before
and after studies showed that detection rates more
than doubled in three of five studies, although
what proportion was due to false-positive cases is
not known (see Table 14). Taking all these data into
account, the research team accepted the estimates
for standard care as reasonable but uncertain.

Community liaison nurse:

sensitivity and false-positive

rate (parameters 79 and 80)

To estimate the sensitivity for the CLN in addition
to standard care, we assumed that the sensitivity of
standard care in the study by Lloyd was equivalent
to the base-case scenario of 43.5% (25.3 cases
detected). We estimated that sensitivity increased
to 59.0% with the addition of CLN screening
[43.5%x(1+(9/25.3)); see systematic review 9(a)].'8
The false-positive rate increased from 5% to 8.9%
(Figure 14 and see Table 13).

Paediatric assessment of screen-

positive cases: sensitivity and false-

positive rate (parameters 81 and 82)

The performance of the paediatric assessment was
held constant at a sensitivity of 90% and a false-
positive rate of 2.5%. In practice, the performance
of confirmatory testing (the paediatric assessment)
would be expected to change with the probability of
abuse in children referred from A&E, but we found
no data to quantify such variation.

Strategies analysed

We analysed 11 strategies (1ables 18 and 19). Our
starting point was the base-case strategy, assumed
to be closest to current practice. The additional
number of abused children detected and children
falsely labelled as abused was determined relative
to standard care for 10 strategies involving a CLN
(strategy 2) or protocols that stipulated children
who should be directly assessed by a paediatrician
(strategies 3—11). For all strategies we assumed
that, overall, 8.8% of all children were physically
abused each year and 6.9% of these required
medical attention (Table 15 shows age breakdown).
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Physically abused

On CPR (al)

All children

Non-abused

Not on CPR (cl)

On CPR (bl)

Not on CPR (dI)

FIGURE 13 Child protection registration (CPR) status in abused and non-abused children.
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FIGURE 14 Sensitivity and false-positive rate of clinical screening assessments. In the receiver operating curves, squares show actual

study results.

TABLE 18 Screening strategies evaluated in the clinical effectiveness model

Strategy Type of strategy

| Standard care
In addition to standard care
2 Community liaison nurse (CLN)

All under | year (all infants)

O 00 N O U1 A~ W

10

Head injury and fractures in children under | year (HI/FRinfants)
Head injury and fractures in children under 5 years (HI/FR < 5 years)
Repeat attendance =2 at A&E in past |2 months (repeat visit >2)

Repeat attendance >3 at A&E in past |2 months (repeat visit > 3)

Social work active (SWA) — allocated to social work/duty team in past |2 months

Currently on child protection register (CPR)
SWA+ all infants
CPR+ all infants

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.
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Results

Table 19 depicts the results of the clinical
effectiveness analyses for the base-case strategy and
the increase in sensitivity and false-positive rates
from adding screening by a CLN or a protocol
stipulating markers that should result in direct
assessment by the paediatrician. The proportion of
all injured children assessed by the paediatrician
ranges from 5.4% (standard care) to 38% if all
children with two or more repeated attendances

at A&E for injury within the last 12 months are
referred (strategy 7). The proportion of injured
children assessed by the paediatrician can be
readily audited and provides critical information
on the need for paediatric services to respond to
A&E referrals.

The other critical outcome is the prevalence of
abuse among children referred to social services.
Most estimates range between 64% and 76%

(Table 19, column 11). These figures concur with
opinions from paediatricians and social workers.
This marker could be audited, given feedback
from social services on the outcome of the initial
assessment, and would provide an important
measure of the performance of A&E screening and
paediatric assessments. The high ratio of abused
to non-abused false-positive referrals is achieved
because the paediatrician is assumed to have a very

low false-positive rate (2.5%). In practice, this will
depend on their experience and workload. Overall,
the proportion of all abused children attending
A&E with injury who are referred to social services
is less than 60%, or around 1% of all injury
episodes (Table 19, column 13) due to abuse each
year in the community.

Table 20 lists strategies in rank order of increasing
detection of abused children relative to standard
care. The CLN and the strategy involving referral
of all children with two or more previous A&E
attendances detect the most cases. The latter
strategy would overwhelm paediatric services, with
assessments needed of an estimated 38% of all
injured children seen in A&E. Consequently, the
CLN appears to be the best option.

Scenario analyses

As can be readily predicted, the benefits of adding
protocols or the CLN diminish as sensitivity of
standard care increases. At the extreme assumption
of 99% sensitivity for standard care, screening
protocols offer virtually no benefit and only
increase the number of false positives referred.

In practical terms this suggests that screening
protocols offer most benefit when A&E is staffed by
inexperienced clinical assessors.

TABLE 20 Increase in referral of abused children to social services compared with standard care

Number % of total
Strategy  Type of strategy® abused in A&E
| Standard care 8666 39.2
9 CPR 8839 39.9
4 HI/FRinfants 9074 41.0
8 SWA 9375 42.4
6 Repeat visit >3 9725 43.9
3 All infants 9944 449
5 HI/FR <5 years 10,047 45.4
| CPR+ all infants 10,051 45.4
10 SWA+ all infants 10,461 47.3
2 CLN 11,754 53.1
7 Repeat visit >2 13,246 59.8

a See Table 18 for explanation of types of strategy.

Additional referrals to social services
(vs standard care)

Number Additional

Number Number non- abused/
non-abused  abused abused non-abused®

2728

2832 173 105 0.60

3267 408 540 1.32

3636 709 908 1.28

6061 1059 3334 3.15

4419 1278 1692 1.32

5623 1381 2895 2.10

4517 1385 1789 1.29

5292 1794 2565 1.43

4855 3088 2128 0.69
20,420 4579 17,693 3.86

b Additional number of non-abused children referred / additional truly abused childred referred
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Clinical effectiveness model and results

Results for overall

detection of abuse

Our findings suggest that, of the 8.8% of children
subjected to severe parental violence each year,
approximately 7% sustain injuries requiring
medical attention. Model estimates suggest that,
if 1% of all injured children attend A&E because

of physical abuse, this would amount to 38% of

all physically abused children in the community
requiring medical attention. Although these
results are very uncertain, they raise the possibility
that the majority of abused and injured children
requiring medical attention do not present to A&E
and may not receive medical attention at all.
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Chapter 6

Which agencies detect physical abuse?

Our remit was to evaluate the effectiveness of
screening tests in A&E for physical abuse.
We estimated that A&E refers about 1% of all
physically abused children to social services each

TABLE 21 Agencies detecting child abuse: results of systematic review |10

First author, place,
year of publication

Unpublished audit,
Hammersmith
and Fulham Social
Services, London,
20053

Unpublished analyses,
Metropolitan Police
London, 20053

Unpublished audit,
Camden Social
Services, London,
2005'%°

Miller, UK, 1993'%

US Department of
Health and Human
Services, USA, 2006*

Drake, USA, 1995'37

Kaufman, USA,
1991138

Methods

Referral source extracted for all social services initial
assessments for physical abuse in one district during
3 months in 2005 (n = 17 children and families).
Community health referrals comprised: one GP; one
midwife; one mental health worker

Analyses of referrals made to the London
Metropolitan Police Child Abuse Investigation
Command in 2005 by source (n = 7498). The source
was electronically logged at the time of referral

Audit of social services case files for children under
16 years newly referred for physical abuse to social
services in one district during 3 months in 2005

(n =58 from 26 families). A further 10 files were
unavailable for audit. The source of referral was
captured for all children referred for physical abuse
(n=129). Community health referrals comprised: one
GP; one health visitor; three community midwives

Children referred to a rural local authority for any
abuse in 12 months (1989-90). In total, 20% of
referrals were for siblings; 48 referrals by health
professionals were from health visitors

Nationally representative sample of over 5600
professionals in 842 agencies in 42 US counties in
1993. In total, 1.55 million reports by professionals
met harm standard (demonstrable harm of a severe
level for neglect and moderate level for other
abuse). A total of 28% of reports were investigated
by child protection services

All child physical abuse referrals to Missouri social
services in 1992

Proportion of telephone ‘contacts’ made by hospitals
to County Children Services Board in Ohio about
physical and sexual abuse, neglect, unruly and
dependent children and delinquents (1985-6)
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year. This extremely low level of detection raises
the question of whether or not physically abused
children are detected by other agencies, and how
A&E can contribute to improving detection overall.

Reports by source (%)

A&E 2/17 (11.8%); community heath: 3/17
(17.6%); education: 2/17 (11.8%); police:
4/17 (23.5%); individuals 1/17 (5.9%); social
services 3/17 (17.6%); other: 2/17 (11.8%)

Hospital: 38/7498 (0.5%); education:
108/7948 (1.4%); police: 318/7498 (4.2%);
individuals: 3665/7498 (48.9%); social
services 3357/7948 (42.3%); unknown:
12/7498 (0.2%)

A&E: 2/26 (7.7%); community health: 5/26
(19.2%); education: 8/29 (27.6%); police:
4/29 (13.8%); individuals 2/29 (7.7%);
NSPCC 1/29(3.8%); residential care
2/29(7.7%); community groups 2/29 (7.7%)

Health professionals: 136/817 (16.6%);
education: 148/817 (18.1%); police: 55/817
(6.7%); individuals: 298/817 (36.5%); social
services/local authority: 122/817 (14.9%);
other: 56/817 (6.9%); missing 2/817

Probation: 36,600 (2.4%); police: 111,500
(7.2%); public health: 27,500 (1.8%);
hospitals: 113,200 (7.3%); schools: 920,000
(59.2%); day care: 59,700 (3.9%); mental
health: 50,900 (3.3%); social services: 96,000
(6.7%); welfare: 15,000 (1.0%); other
agency: 7000 (0.5%); all other: 116,400
(7.5%)

Medical personnel: | 110 (9.0%); mental
health: 544 (4.4%); school: 1856 (15.1%);
law enforcement: 1246 (10.1%); other

professionals: 3567 (29.0%); anonymous:
2278 (18.5%); care providers: 438 (3.6%)

Contacts by hospitals: 1700/45246 (3.8%)
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Which agencies detect physical abuse?

We carried out a systematic review to estimate the
overall level of detection of physical abuse in the
UK and to measure the contributions made by
different agencies.

Systematic review 10: How much
physical abuse is detected overall
and what is the contribution

of different agencies?
Review methods

We included any study that reported the
proportion of physical abuse detected by different
agencies. We defined ‘detected’ as any notification
to any official agency or to the study itself. We
included unsubstantiated and uninvestigated
referrals to social services, the police or the team
coordinating the study and accepted any number of
sources of detection, as long as they gave separate
figures for hospital detection. We included studies
that measured detection of physical abuse either
separately or combined with other types of abuse.

Review results

We found four published**'*%® and three
unpublished®**21% studies that met our inclusion
criteria (Table 21). Four studies were based in the
UK.44,136—138

Of the four studies that separately reported
findings for physical abuse, the contribution of
hospitals or A&E ranged from 0.5%, reported by
the Metropolitan Police,* to 17% for all health
professionals.” The low rate reported by the police
may be because social services usually contact the
police for children identified by hospitals. The
proportion of cases reported by hospitals was low
for all types of abuse. Overall, these results suggest
that hospitals or A&E contribute to between 7%
and 12% of the cases of abuse referred to child
protection agencies. The main sources of referral in
the UK were police, education, community health
professionals and individuals. In the US, schools
were one of the main sources.**!¥7
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Chapter 7

Discussion

Key findings

We found consistent evidence that physical abuse
affects 1 in 11 children in the UK each year.

The proportion of abused children who require
medical attention is small but poorly quantified.
We estimated that approximately 1% of all child
attendances at A&E for injury are for physical
abuse, amounting to just under 1 in 50 of all
physical abuse episodes in the community.

We found clear evidence that physically abused
children who do attend A&E are missed but

that the performance of the clinical screening
assessment was poorly quantified. We found no
evidence that any test was highly predictive of
physical abuse. There was weak evidence that use
of a checklist or a CLN improved the performance
of the screening assessment in A&E. We estimated
that the best strategy involved the standard clinical
assessment screen combined with a CLN. This
option would result in referral to social services of
about half of the abused children attending A&E.
Given the poor quality of the data, this result is
highly uncertain.

The addition of protocols stipulating immediate
paediatric assessment of children with specific
markers plus clinical screening assessment of

those without these markers offered only marginal
benefits and the number of additional false-positive
referrals exceeded the number of additional abused
children detected (see Table 20). The most effective
protocol involved referral of all injured infants and
all injured children who were social work active.
The benefits of protocols declined as the clinical
screening assessment improved. We found no

clear evidence that repeated A&E attendance, type
of injury or age group, apart from infancy, were
predictive of physical abuse.

Our findings show that few incidents of physical
abuse are investigated by social services or police
and, of these, a small minority are detected in A&E.
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Strengths and limitations
of the study

A major strength of the study was the use of a
simple model to explain the rationale for the
review questions and the way that the results
were integrated. We used broad inclusion criteria
for each review, thereby allowing examination

of the range of results and factors contributing
to variation between studies. We also took into
account the fact that abused children attend
A&E for accidents. We left no review questions
unanswered, although the answer was sometimes
very uncertain and based on indirect evidence.

The main limitation was the poor quality of the
source data. As a result, the estimates generated by
the model were very uncertain. We did not attempt
to model the uncertainty using a probabilistic
model as this would not have addressed the

far greater problems of bias and questionable
applicability to the UK of many of the studies. We
selected parameter inputs for the model using
epidemiological principles to judge threats to
validity and applicability. The potential for bias
was compounded by the use of indirect evidence
to derive some parameter estimates (e.g. in the
estimation of the prevalence of injured, abused
children attending A&E). As far as possible we
examined the face validity of model outputs by
comparison with expert opinion and external data
not used in the model.

A second limitation is that the burden of physical
abuse inevitably depends on how it is defined,
which in turn hinges on the level of violence
towards children that society regards as acceptable.
We used a widely accepted definition for severe
parental violence to define the annual prevalence
of physical abuse in children in the community.
The figure of 9% was consistent with other studies.
Even if the lowest reported estimate were used
(4%), our findings of a huge gap between the
occurrence and detection of abuse would be
unchanged.
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Third, we limited the study by focusing on
screening tests for physical abuse in injured
children despite the fact that physical abuse often
occurs in association with other forms of abuse and
neglect and that the pathway of referral to social
services is similar. Benefits of detection of one
type of abuse impinge on other types, as well as
on other social problems, but this was outside the
scope of our study. We further limited the study
to detection of physical abuse in injured children,
despite the fact that physical abuse may be found
during examination of children for medical
problems such as asthma.

Fourth, we did not investigate several potential
screening tests because of lack of data. The timing
of attendance at A&E (night-time) and the severity
of the injury are both associated with physical
abuse and warrant further investigation.” %%
Bruising to the head or face may also offer a
feasible screening test without requiring a fully
undressed examination, but its performance
needs to be assessed in the A&E population.' We
could not evaluate direct questioning of school-
age children as we found no relevant studies,
despite the recommendation by Lord Laming
that children with suspected abuse be questioned
about the injury." Finally, we evaluated checklists
as a composite test as there were insufficient

data to determine the performance of individual
questions. Others have suggested that the most
predictive question relates to inconsistency between
the explanation and injury;'*” however, this
question is likely to be highly operator dependent
as experience is required to know which events
constitute a consistent explanation.

A fifth limitation was the use of fixed performance
characteristics for the paediatric confirmatory
assessment. In practice, paediatric scrutiny will
vary depending on the threshold for referral by the
A&E screeners. In addition, ward staff may make
an important contribution to the overall detection
of abuse by the hospital by identifying abused
children, particularly those with severe injuries,
who were not referred by A&E staff. We ignored
this contribution as our focus was on A&E.

Finally, the Victoria Climbié inquiry identified
poor coordination between services as one of the
main problems that could have averted her death,
rather than failure to identify physical abuse. We
limited our analyses by not considering failures in
the chain of referrals, as we aimed to reflect the
optimal decision options facing service providers
rather than implementation issues.

Implications for practice

A small minority of physically abused children
present to A&E, and some abused and injured
children may not receive the medical care that they
need. Any efforts to improve detection of physical
abuse in A&E should not discourage presentation
of injured children for medical attention. The
priority should be for abused children to be able to
access medical attention if they need it.

Our findings suggest that improving the clinical
screening assessment, based on a clinical synthesis
of findings in the history and examination, is likely
to be more useful than protocols, except where the
paediatric expertise of assessors is minimal. All of
the strategies examined involved referral of at least
5% of injured children to paediatricians, which may
exceed existing capacity. Lower rates of referral

to paediatricians would substantially diminish the
proportion of abused children detected.

Improvements in the performance of the clinical
assessment depend on training, feedback and
experience, and might be enhanced by paediatric
or other child protection expertise on site. Whether
policy should focus on input by paediatricians or
CLNs, or both, is unclear.

Further improvements in the overall detection

of physical abuse by A&E might be achievable

by taking action for the large number of abused
children referred to paediatricians for suspected
abuse who fail to reach the high level of certainty of
abuse required to justify referral to social services.
Such children fail to have the suspicion of abuse
put on record for access by other professionals
and, most importantly, fail to access supportive
interventions. Lowering the threshold for action
for such children could result in referral to social
services to address the child’s social needs (i.e.

as a ‘child in need’ referral) rather than referral
solely on the grounds of abuse. Alternatively, the
paediatrician could refer the child and family
directly to supportive services in the community
(e.g. Sure Start, parenting training). Completion
of the CAF form will be used as a vehicle to record
concerns about additional needs for information
sharing but the practicalities of clinicians in

A&E filling in an eight-page form need to be
addressed.'"! Finally, standardised recording and
coding of the clinical diagnosis or suspicion of
abuse or neglect, whether or not children are
referred to social services, would greatly enhance
the potential for identifying children at risk by
allowing clinicians to establish a cumulative record
of abuse or neglect.
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We found a lack of feedback about the outcome of
suspected physical abuse within the hospital and
from social services to A&E staff. All CLNs that
we spoke to relied on their handwritten records
of cases that they identified. Routinely compiled
electronic records could provide invaluable
feedback to staff at all levels and allow audits of
the rate of referral for suspected abuse. Feedback
implemented via regular multidisciplinary
meetings to review child protection cases in
A&E, outpatients and inpatients could be used
as a model to offer opportunities for training,
ensure that data are up to date and improve
multidisciplinary working (Ben Lloyd, January
2006, personal communication).'®

Every paediatrician that we interviewed complained
of a lack of feedback from some social services
departments about whether children underwent
an initial assessment at all and what further action
was taken. In the clinical effectiveness model we
assumed that all referrals from paediatric to social
services for physical abuse would be investigated,
as stipulated in Working together,? but this may not
be the case.'*? We received anecdotal reports that,
during preliminary discussions with social services,
doctors had to ‘choose their words carefully’

to avoid being deterred from making a formal
referral. There was a perception that services were
so stretched that new referrals were discouraged
or that investigations might be limited. Many
professionals who we interviewed expressed the
need for telephone access to experienced social
services advice to assist with judgements about
referral and management of potential abuse.
Several commented that they felt the existing
services did not meet this need. Consideration
could be given to making such advice centrally
available.

Feedback to medical staff is mandatory for children
proceeding to a Section 47 inquiry. However, we
found anecdotal evidence that Section 47 inquiries
occur in a minority of children considered to have
been physically abused. Similar concerns were
echoed in a recent Department of Health report'*
that highlighted the continuing problem of varying
thresholds for investigation. This view is supported
by a recent report'*® on costs and outcomes of
children’s social care that highlighted the drastic
rationing that takes place when children are
referred, with cases closed after initial assessment
despite high levels of need.

Various interventions or classification as a ‘child
in need’ may pre-empt the need for a Section
47 inquiry and may offer the most beneficial
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approach for the child and family. However, lack of
investigation for physical abuse can be construed as
evidence that social services considered abuse had
not occurred. The extent of this problem is hard

to fathom as, although routine statistics record
referrals to social services, initial assessments and
subsequent investigations, they record the principal
reason for investigation only at the end point,

CPR. Hence, the burden of abuse measured by
referrals and subsequent management cannot be
determined. There also appears to be an undue
emphasis on CPR as this is the only point at which
abuse is coded, whereas the vast majority of abused
children investigated by social services never reach
this stage.

Consideration needs to be given to the feasibility
of accessing information on whether a child is
social work active from Contact Point (previously
known as the Information Sharing Index), which
member of staff will do this, and how the time
taken for access (currently 2-3 minutes) can be
reduced. We found strong evidence that the CPR
was suboptimally used routinely and for individual
children in A&E because of difficulties in access
and unclear policy.''*!'2° Contact Point could ofter
benefits for multidisciplinary working that extend
beyond physical abuse, but ease of access to a
reliable, up-to-date record will be key.

Wider burden and
detection of abuse

Physical abuse usually goes undetected. We
estimated that a small minority (about 1 in 31) of
children subjected to severe parental violence each
year undergo an initial assessment by social services
for physical abuse. Similar findings have been
reported by others.®%

Most physically abused children referred to social
services were reported by neighbours, police,
schools and community health workers. Efforts to
improve detection of abuse may be most effective
if focused on the range of agencies involved with
children. Existing training programmes in child
abuse may partly address this need.'' Strategies
to reduce the public’s tolerance of violence to
children could be effective for both detection and
prevention.

It was striking how few cases of physical abuse were
reported by GPs. Lack of reporting by GPs was
acknowledged in a recent Royal College of General
Practitioners (RCGP) report'” which stated that GPs
see themselves outside the child protection services
and have traditionally ‘enjoyed non-engagement’
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with child protection. They may choose not to
recognise the abuse, put the needs of the parent
first or manage the abuse themselves and follow up
the family until they are sure. Some may not know
how to report or may not trust the advice from
social services.!” Although addressed by the recent
RCGP report, the apparent dislocation of GPs
from child protection services should be a major
policy concern, especially as evidence suggests
that training and interventions can substantially
increase the engagement of GPs with child
protection issues and the reporting of suspected
abuse.'*

Child protection registrations focus on infants
and pre-school children and there is a perception
among health-care staff that physical abuse is
predominantly a problem of the pre-school years.
Although children under 5 years may have an
increased risk of injury from abuse, population-
based studies and police reports show that more
children over 5 years are affected by parental or
carer physical abuse.??

Research recommendations

It was striking how little high-quality research had
been generated in the UK compared with North
America. Part of the reason may be the lack of
electronic databases that allow linkage between
social services and health databases. With the
current enormous investment in data systems in
both arenas in the UK there is scope for large-scale
studies.

1. Well-designed, large-scale studies are required
to evaluate the effectiveness of assessments
that are currently used in A&E for identifying
abused children and initiating appropriate
interventions. In particular, the role and
effectiveness of the CLN warrants further
research. Investigation is also required into
which information obtained from other
sources in the community is most effective for
informing decisions about management of
possible abuse or neglect.

2. Studies are needed to evaluate the feasibility,
acceptability and effectiveness of new tests such

as direct questioning of school-age children
about injuries, assessment of bruising on the
head and face, timing of attendance at A&E,
information from the cumulative record of
health-care use, and information from agencies
outside health.

Monitoring is needed of the incidence of
abuse identified by professionals working with
children and how this is changing over time.
National data on reasons for CPR should be
extended to referrals to social services and
analysed alongside studies of abuse identified
by professionals to determine how much is
referred.

Research is required to investigate the

reasons for referral to social services and for
completion of the CAF form, subsequent
actions and re-referrals. Such a study would be
important to gain a more accurate picture of
the extent of abuse dealt with by social services,
much of which may be labelled under non-
abuse categories, or dealt with by information
sharing via CAFs without involvement of social
services.

Periodic local hospital A&E audits of patients
with suspected abuse or neglect, actions taken
within hospital, and contacts made with other
agencies should be encouraged.

A working party should be established to
determine the research priorities across

health services, social services, education and
police. With the introduction of electronic
records in health and social services there

will be considerable scope for high-quality
large-scale studies, based on a combination of
routine records and primary data collection.
The working group should include expertise
in population research and epidemiology, the
different service areas and policy priorities, and
should build on and complement the existing
research agenda developed by the Department
for Children, Schools and Families. For

too long, interventions in child abuse have
followed investigations of high-profile cases.

A population-based approach is needed to
generate high-quality research to underpin the
effectiveness of the extremely costly services
that exist to address this serious and common
condition.
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Appendix |

Additional material on search methods and
results relating to Chapter 3

The searches involved six different strategies:

1. Scoping search (186 papers)
Protocol-based search of MEDLINE (6880
papers):
i.  Step 1. Focused search (4130 papers
including duplicates)
ii. Step 2. Generation of large RevMan
database
NSPCC library search (492 papers)
4. Targeted search (1052 papers):
i.  Step 1. Forward citation search
ii. Step 2. Articles sharing same references
using Web of Science
iii. Step 3. PubMed ‘related articles’
iv. Step 4. Cross-database search
5. Snowballing and hand searching (577 papers)
6. Update search of key journals (7 papers).

©e

Further details are reported in the following
sections for some of these methods.

Scoping search (method I)

The scoping search was carried out by MH in
August 2004. The sources and terms used are listed
in Table 22.

Protocol-based search of
MEDLINE (method 2)

Step 1: A search was carried out on MEDLINE
on 24 October 2005. Terms are listed in Table 23.
Concepts were combined as: ((Child AND abuse))
AND social-services AND (prevalence-study OR
substantiated OR retrospective OR (retrospective-
study AND A&E)) OR A&E) OR (child AND
repeated).

Step 2: We generated a large database of 14,000
records using the terms listed in Table 24. The
concepts were combined as follows: (Abuse(revised)
OR injury(revised)) AND (study-type(revised) OR
study-type2(revised)).

The results were imported into a RevMan database
and searched using the following terms: school

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

OR police OR NSPCC; OR (health AND visitor)
OR (GP OR general AND practitioner) OR
(social AND work*) (1173 references identified).
Additional keyword searches identified a further
1586 references: Missed diagnosis, Emergencyl[ti],
Recurrence, Social work, Primary care, Detect*[ti],
“registries” [MeSH terms], “registries” [MeSH
terms] AND Great Britain, “registries” [MeSH
terms] AND North America, Validat*[ti],
“[predictive value of tests” [MeSH terms],
“longitudinal studies” [MeSH terms], Temporal
correlates.

Targeted search (method 4)

The targeted methods cannot be reproduced
because of the continual publication of new
material (and therefore changing hierarchy of
relevancy) and judgement involved in selecting
relevant papers. One limitation of this method is
that, given our understanding of the literature after
completing the study, our ‘gold standard’ papers
would be different now to those selected at the time
of the search.

Targeted search step 1: forward citation search.
We used the Web of Knowledge search engine to
identify subsequent papers that cited each of 16
‘gold standard’ papers (listed in Table 25; Figure 15,
item C). Figure 15 shows the search record for

the first of the gold standard papers. We clicked
on ‘times cited’ (labelled C) to view all studies
that had referenced gold standard paper 1. All of
these papers were added to our ‘marked’ list in
preparation for exporting them to the RevMan
database at a later stage.

Targeted search step 2: articles sharing the same
references. We clicked on ‘related records’ (labelled
D in Figure 15) to view studies that shared at least
one reference with gold standard paper 1. The list
of studies is displayed in Figure 16 (labelled E) with
the most relevant, that with the highest number of
shared references, listed first. The cut-off for the
number of shared references was judged by the
researcher and is shown for each gold standard
paper as the final number in column 2 of Table 25.
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TABLE 22 Data sources and search terms used for scoping search

Databases

National Electronic Library for Health (NeLH) guidelines
finder (URL: www.library.nhs.uk/guidelinesfinder/). All sites
under international guidelines

MEDLINE Plus (URL: http://medlineplus.gov/)

Turning Research Into Practice database (URL: www.
tripdatabase.com/index.html)

Cochrane Library (with a CRD filter to limit to reviews)
(URL: www.thecochranelibrary.com)

Other sites searched:

Campbell Collaboration database (URL: www.
campbellcollaboration.org/index.asp)

US National Guidelines Clearing House (URL: www.guideline.

gov/)

Child Welfare Information Gateway, Children’s Bureau,
Administration for Children and Families, US Dept of Health
and Human Services (URL: www.childwelfare.gov/)

Criminal Justice Abstracts (URL: www.ncjrs.gov/abstractdb/
Search.asp)

Targeted search step 3: PubMed ‘related articles’.
The ‘related articles’ algorithm on PubMed
identifies papers that share MeSH terms and text
words with the gold standard paper. We located
each gold standard article on PubMed and then
clicked on related articles (Figure 17). Usually
about 100 or more references are listed, which
are ranked by level of relatedness. This number is
shown in column 3 of Table 25 (first number). We
routinely downloaded the first 20 related articles.
Each set of related articles was then transferred to
the clipboard and searched using a specific search
formulation (column 4, Table 25) for references
not among the first 20 references. The additional

Search formulation

((non-accidental injury) OR (child abuse) OR (physical abuse)
OR (maltreatment)) AND (accident OR injury OR (accident
and emergency))

For Cochrane Library revised to: (physical abuse) OR (child
abuse) OR (neglect) OR (maltreatment) OR (torture) OR
(Violence) OR (accident) OR (injury) OR (wound) OR (bruis)
OR (burn) OR (scald) OR (fracture) OR (trauma) OR (bite)

articles were then added to the first 20 (column
3, second number, Table 25). These methods
identified an additional 414 unique records.

Targeted search step 4: Cross-database search —
articles sharing the same references. We searched
MEDLINE and five other databases on 19 October
2005 [Department of Health database (DH-Data),
EMBASE, Psychlnfo, British Nursing Index and
the Cumulative Index to Nursing and Allied
Health (CINAHL) database]. The search terms,
shown in Table 26, were designed to complement
the MEDLINE protocol search.
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TABLE 23 Protocol-based search of MEDLINE (method 2, step 1)

Concept
Child

Abuse

Social-services

Prevalence-study

Retrospective-study

Free text terms

child*

baby, babies

newborn, neonat*

infant*

toddler*

teenage*

juvenile®

adolescent*

young people

youngster*, youth*

kid*

offspring*

paediatric, pediatric
neglect

(child/physical) abuse
maltreat*

violent*

torture

domestic violence
deliberate/abusive injur*
shaken baby syndrome
munchausen syndrome by proxy
social service/s

social support

social work

social welfare

hospital social work department
mandatory reporting

child protection

child (abuse/neglect/maltreat*/
mistreat®) (investigat*/assess*)
case control study/ies
cohort study/ies

case series study/ies

cross section* study/ies
population based study/ies
epidemiol*

incidence

prevalence

retrospective question®

retrospective

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

MeSH terms
child#

adolescent
infant#

pediatrics

child-abuse
child-welfare
violence
mandatory-reporting
aggression

domestic-violence

social-work

social-welfare

child-welfare

infant-welfare
social-work-department-hospital
mandatory-reporting
child-abuse

child-advocacy

risk-assessment
mass-screening
epidemiologic-studies
case-control-studies
cohort-studies

cross-sectional-studies

questionnaires

risk-assessment

continued
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TABLE 23 Protocol-based search of MEDLINE (method 2, step |) (continued)

Concept
A&E

Repeated

Free text terms

accident AND emergency
casualty

triage

accident emergency department
accident emergency
emergency room

emergency medical service/s
emergency health centre/s
trauma centre/s
previous/repeated child abuse
previous/repeated physical abuse
reinjur*/re-injur*
reabuse*/re-abuse*
reattend*/re-attend*®
rereferr*/re-referr*
subsequent abuse/injur*/referr*
previous abuse/injur*/referr*
further abuse/injur*/referr*
second abuse/injur*/referr*
prior abuse/injur¥*/referr*
multiple incidents of abuse

repeat/multiple victimization

MeSH terms
emergency-service-hospital
emergency-services
emergency-treatment
emergency-nursing
emergency-medicine

triage

trauma-centers



Health Technology Assessment 2008; Vol. 12: No. 33

TABLE 24 Protocol-based search of MEDLINE: terms to generate large broad-based dataset for further subsearches (method 2, step 2)

Concept

Abuse (revised)

Injury (revised)

Child (revised)

Study-type
(revised)

Study-type 2
(revised)

Terms

((non-accidental[All Fields] AND (“injuries”[Subheading] OR (“wounds and injuries”[TIAB] NOT
Medline[SB]) OR “wounds and injuries”[MeSH Terms] OR injuries[Text Word])) OR (“child
abuse”[MeSH Terms] OR child abuse[Text Word]) OR (“battered child syndrome”[MeSH Terms] OR
battered child syndrome[Text Word]))

(((injur(ti] OR injure[ti] OR injured[ti] OR injured/infected[ti] OR injured/regenerating[ti] OR
injured’s[ti] OR injureis[ti] OR injurer(ti] OR injurers[ti] OR injures[ti] OR injurie[ti] OR injuried[ti]
OR injurier[ti] OR injuries[ti] OR injuries/diseases[ti] OR injuries/general[ti] OR injuries/hepatitis[ti]
OR injuries/illness[ti] OR injuries’[ti] OR injuriesat[ti] OR injurin[ti] OR injuring[ti] OR injurious[ti] OR
injuriousness[ti] OR injuris[ti] OR injurles[ti] OR injurof[ti] OR injurous[ti] OR injurt[ti] OR injurues][ti]
OR injury[ti] OR injury/choosing[ti] OR injury/contamination][ti] OR injury/disorders[ti] OR injury/
immune[ti] OR injury/lipopolysaccharide[ti] OR injury/neural[ti] OR injury/spina[ti] OR injury’[ti] OR
injurying[ti] OR injuryproducing][ti]) OR (violence][ti] OR violence/lesions[ti] OR violence/therapist[ti]
OR violence/threat[ti] OR violence’[ti] OR violencia[ti] OR violene[ti] OR violens][ti] OR violent[ti] OR
violent/destructive[ti] OR violent’[ti] OR violently[ti] OR violentum[ti]))

(child[ti] OR child/elderly[ti] OR child/pet[ti] OR child’[ti] OR child’s[ti] OR child’stalk[ti] OR
childbearers[ti] OR childbearing[ti] OR childbed]ti] OR childbirt[ti] OR childbirth[ti] OR childbirth/
parenthood]ti] OR childbirth’[ti] OR childbirthing[ti] OR childbirths[ti] OR childblains[ti] OR
childbood(ti] OR childbrith[ti] OR childcare[ti] OR childcare’s[ti] OR childcaring[ti] OR childe[ti]

OR childed[ti] OR childeen]ti] OR childen][ti] OR childen’s[ti] OR childeren[ti] OR childern[ti] OR
childers[ti] OR childes[ti] OR childfeeding[ti] OR childfile[ti] OR childfree[ti] OR childhealth[ti] OR
childhhod[ti] OR childhod]ti] OR childhodd]ti] OR childhold]ti] OR childhoo[ti] OR childhood][ti] OR
childhood/congenital[ti] OR childhood/early][ti] OR childhood’[ti] OR childhood’s[ti] OR childhoods][ti]
OR childhoof[ti] OR childhoofd][ti] OR childhool[ti] OR childhoold][ti] OR childhoood]ti] OR
childhoos][ti] OR childhren([ti] OR childia[ti] OR childish[ti] OR childishness[ti] OR childism[ti] OR
childlen[ti] OR childless[ti] OR childlessness[ti] OR childlike[ti] OR childline[ti] OR childminders][ti]
OR childminders’[ti] OR childminding[ti] OR childmother(ti] OR childness[ti] OR childnood[ti]

OR childonium([ti] OR childood][ti] OR childparent[ti] OR childproof[ti] OR childproofing[ti] OR
childproofing’[ti] OR childpsychiatric[ti] OR childre[ti] OR childreach][ti] OR childrearing[ti] OR
childred[ti] OR childrelationships[ti] OR childrem[ti] OR children][ti] OR children/les[ti] OR children/
national[ti] OR children/youngsters][ti] OR children/yourself[ti] OR children’[ti] OR children’s[ti] OR
children’s/tertiary[ti] OR children’s’[ti] OR children’scatalgine[ti] OR childrenae[ti] OR childrenand[ti]
OR childrenduring][ti] OR childrenese[ti] OR childrenin[ti] OR childreninterview][ti] OR childrens[ti] OR
childrens’[ti] OR childrens’s[ti] OR childrensuspected]ti] OR childreq]ti] OR childress[ti] OR childrn[ti]
OR childrn’s[ti] OR childrne[ti] OR childrren[ti] OR childs[ti] OR childs’[ti] OR childsafe[ti] OR
childsaving][ti] OR childsight[ti] OR childspacing][ti] OR childsubtotal[ti] OR childwatch[ti]))

((“diagnosis”[Subheading] OR “diagnosis”[MeSH Terms] OR diagnosis[Text Word]) OR
(“statistics”[MeSH Terms] OR statistics[Text Word]) OR (“classification”[Subheading] OR
“classification”’[MeSH Terms] OR classification[Text Word]) OR (“registries”[MeSH Terms] OR
registries[Text Word]) OR (“epidemiology”[Subheading] OR “epidemiology”[MeSH Terms] OR
epidemiology[Text Word])

(cohort[All Fields] OR follow-up[All Fields] OR case-control[All Fields] OR retrospective[All Fields]
OR longitudinal[All Fields] OR cross-sectional[All Fields] OR “epidemiologic studies”[MeSH Terms] OR
epidemiologic studies[Text Word]))
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Appendix |

TABLE 26 Targeted search step 4: cross-database search terms

Search formulation

(child or children or infant or infants).ti. and (abuse or maltreatment or mistreatment or non-
accidental).ti. and (social work or social worker or social service or social services).ti.

(child or children or infant or infants).ti. and (abuse or maltreatment or mistreatment or non-
accidental).ti. and (referral or referrals or referred).ti.

(child or children or infants or infant).ti. and (abuse or maltreatment or mistreatment or non-
accidental).ti. and (missed or error or erroneous or truly or mistake).ti.

(child or children or infant or infants).ti. and (abuse or maltreatment or mistreatment or non-
accidental).ti. and (emergency or casualty or A E).ti.

(child or children or infant or infants).ti. and (abuse or maltreatment or mistreatment or non-
accidental).ti. and (screening or screened or test or tests).ti.

(child or children or infant or infants).ti. and (abuse or maltreatment or mistreatment or non-
accidental).ti. and (recur or recurrence or recurrent or again or re-admitted or repeat or
repeated).ti.

Number of records

116

41

80

60

35
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Appendix 2

Additional material on the burden
of abuse: systematic review |

We included any study that measured the prevalence of one or more episodes of severe violence during
childhood. Severe violence included hitting with an object, punching, kicking, biting or worse. Results are
shown in Table 27.
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Appendix 2

TABLE 27 Excluded studies reporting physical abuse during childhood

First author, country, Physically abused/

86

date of publication

Population and methods

Studies based on parental reports

Nobes, UK, 2002
Nobes, UK, 1997'53
Newson, UK, 1989'>

Self-reports
May-Chahal, UK, 2005+

Reigstad, Norway, 2006'>
Youssef, Egypt, 1998%°

MacMillan, Canada, 1997'%¢

Nelson, USA, 19954

Berrien, Russia, 1995

Sariola, Finland, 1992

Retrospective self-reports

Millichamp, New Zealand,
2006'7

Scher, USA, 2004'%®

Briere, Canada, 2003'>°
Cawson, UK, 2000'¢°

Carlin, USA 1994'¢!

Berger, USA, 1988%
Sack, USA, 1985'¢?

Single mothers, children < |2 years. Methods as Nobes'*

Two-parent families with children < |2 years, parents interviewed
separately at home about child punishment. Definition of abuse is hit
with implement

A total of 700 mothers interviewed at home about child discipline for
ages 1,4,7, |1 and 16 years (1985)

Young adults (14—18 years) sampled using census data, interviewed
face-to-face on many aspects of childhood. Response rate 69%

Psychiatric outpatients 12—18 years, 2001-2. Written questionnaire

A total of 2170 school students 10-20 years completed written
questionnaire. Physical abuse defined as injured

Ontario residents > |5 years, face-to-face interview in 1990. A total of
2629 reported ‘minor’ violence over childhood (26.6%)

School students 14-18 years in 25 schools across Atlanta completed
a written questionnaire. A total of 82% responded but 25% did not
answer physical abuse questions

School students | 1-16 years, intellectually gifted but (often) socially
disadvantaged. Written questionnaire

School students 14-15 years, classes randomly sampled. Written
questionnaires, response rate 96%. Reports of minor violence in
71.9% (5223/7264)

Adults 26 years from Dunedin longitudinal cohort. Face-to-face
interviews in 1988-9. A total of 43| reported minor violence (44.8%)

Residents of Memphis/Tennessee 18-65 years. Telephone interviews,
1997

US residents 18-90 years. Written questionnaire

Random sample of adults 18-24 years interviewed by telephone. A
total of 402 reported minor violence (14%)

Women |8 years or over, English speaking at a university-based family
medicine clinic, selected from waiting room. Response rate 82.1%; 32
also self-defined physical abuse over childhood (11.4%)

A total of 4695 students at lowa University. Written questionnaire

A total of 805 Oregon residents > |18 years. Face-to-face interview in
1978

Official state/agency statistics

McGuigan, USA, 2001 '¢3

Non-accidental injury confirmed by child protective services in
children who were part of the Healthy Start initiative in 1992. Children
aged between | month and 38 months at time of confirmed abuse

total (%)

10/57 (17.5%)
20/99 (20.0%)

154/700 (22.0%)

201/2869 (7.0%)

40/118 (33.9%)
210/2170 (9.7%)

997/9953 (10.0%)

550/1957 (28.1%)

108/375 (28.9%)

559/7264 (7.7%)

282/962 (29.3%)
234/1007 (23.2%)

196/935 (20.9%)
201/2869 (7.0%)

79/280 (28.2%)

568/4695 (12.1%)
48/805 (6.0%)

25/2544 (1.0%)



Health Technology Assessment 2008; Vol. 12: No. 33

Appendix 3

Additional material on the performance
of the clinical screening assessment:
systematic review 9

TABLE 28 Quality assessment using the QUADAS tool of included studies in studies reporting the performance of clinical screening
assessment (systematic review 9a)'?'3

Assessment criteria

1.
12.

Was the spectrum of patients representative of the patients who
will receive the test in practice?

Were selection criteria clearly described?
Is the reference standard likely to correctly classify the condition?

Is the time period between reference standard and index tests
short enough?

Did the whole sample or a random selection of the sample
receive verification using a reference standard?

Did patients receive the same reference standard regardless of
the index test results?

Was the reference standard independent of the index test?

Was the execution of the (a) index test and (b) reference
standard test described in sufficient detail to permit replication of
the tests?

(a) Were the index test results interpreted without knowledge of
the results of the reference standard? (b) Was the reference test
interpreted without knowledge of the results of the index test?

. Were the same clinical data available when test results were

interpreted as would be available when the test is used in
practice?

Were uninterpretable/intermediate test results reported?

Were withdrawals from the study explained?

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

Studies evaluated

Oral 2003%2

(@) No; (b) No

(2) Unclear;
(b) No

Yes

Unclear

Unclear

Brown 20032

(@) No; (b) No

(2) Unclear;
(b) No

Yes

Unclear

Unclear

Pless 1987

(@) No;
(b) No

(a) Unclear;
(b) No

No

Unclear

Unclear
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First author,
country, year of
publication

Croft, UK, '¢
unpublished

Expert opinions
(elicited 2006)

Paradise, USA, 1997'¢>

Benzel, USA, 1989'¢¢

Chang, USA, 2005

Sinclair, UK, 2002'¢”

Methods and reason for exclusion

Case series of referrals to social services

for abuse. Excluded as delayed referrals not
systematically ascertained and no ascertainment
of non-referrals. Denominator estimated

Designated doctor for child protection

Child protection named nurse

Consultant in paediatric emergency medicine
A&E consultant

Paediatric registrar

Community paediatrician (very experienced)

Hospital records of children with confirmed
abuse analysed for likely abuse/not. Excluded as
subsample of all referred children

Children < 6 years referred to social services for
inflicted head injury who had previous hospital
visits (1982-6; n = 23). Excluded as analysed
subsample with multiple hospital visits

Analysis of 447 children with abuse diagnosis on
hospital database. Positive score on the SIPCA
screening tool applied retrospectively to medical
notes. Excluded as assumes 100% sensitivity of
abuse detection in paediatric centres and constant
prevalence of abuse across centres (1.24%)

Analysis of sample of 40 serious case reviews
(Part 8 reviews; 1998 and 2001) (n = 20).
Excluded as involvement with A&E noted but no
clearly defined test evaluated

TABLE 29 Excluded studies reporting the sensitivity of clinical assessment for physical abuse (systematic review 9b)

Sensitivity
Delayed/all referrals: 108/134 (80.6%)

Estimated

98-99%

21/25 (84%) — 27/30 (90%)

20/25 (80%) — 45/50 (90%)

One case missed in 5 years’ experience
‘Very very few’ missed

67%

Previous referral/all likely previous abuse: 10/25
(40%)

Previous referral/previous visits: 0/9

Adult/adult and paediatric centres: |158/264
(59.89%); non-trauma centres: 220/392 (56.1%)

9/40 children had been ‘involved’ with A&E in
the 2 years prior to their Part 8 review (two
had ‘substantial’ involvement)
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Appendix 4

Additional material on unpublished studies

London Metropolitan Police*®

The London Metropolitan Police Child Abuse
Investigation Command and Performance Analysts
extracted data in October 2006 on children
(under 16 years) reported in 2005 with physical
abuse or assault (5395 reported and 4142 reports
confirmed).* A total of 80% of cases were assault
or abuse by ‘parent’ perpetrators (see column 1

in Table 30). Data were recorded at the time of the
abuse report by the officer assessing the case. The

TABLE 30 Classification of perpetrators

Categories included in ‘parent’ perpetrator

Parent(s)

Parent(s) and step-parents/partners
Parent(s) and sibling(s)

Parent(s) and foster parent(s) (including ex)
Parent(s) and other

Parent(s) and other childcare

Parent(s) and other family
Step-parents/partners
Step-parents/partners and other
Step-parents/partners and other family
Sibling(s) and other family

Sibling(s) and step-parents/partners

Other family

Other family and foster parent(s) (including ex)
Other family and other

Other family and other childcare

Foster parent(s) (including ex)

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

total denominator was approximately 7,200,000
(including adults) and we estimated the proportion
under 16 years using census data for London in
2002.1%8

We classified injuries reported as moderate, serious
or fatal as requiring medical attention based

on discussion with the Metropolitan Police. We
recategorised the data on reporting source into five
simplified categories (Table 31).

Other categories
Sibling(s)

Sibling(s) and other
Care provider
Other childcare
Other childcare and other
Teacher

Teacher and other
School worker
Unrecorded

Other
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TABLE 31 Classification of reporting source

Simplified category

Individuals

Police categorisation of reporting source

Telephone call made to police building other than information room

Telephone call made to information room

Reported direct to officer on duty and away from station

Reported by person calling at police building

Initial detail taken by telephone crime recording unit

Received from third-party report sites

Education

Social services

Reported to police by school, education authority

Reported to police by social services

Health Reported to police by doctor, hospital, etc.

Police Reported by other means, e.g. letter, prisoner already in custody

Referred by police to Child Abuse Investigation Command

Discovered by police

Automatic alarm message to security organisation

Automatic alarm message to information room

Audit of Hammersmith
and Fulham Social Services
initial assessments3?

We audited initial assessments in one of two centres
in the London Borough of Hammersmith and
Fulham Social Services Department. The children’s
services team identified children (under 18 years)
who had an initial assessment during 3 months

in 2005 from the database of referrals. They
identified 181 children, retrieved 132 complete
files and printed out limited data from initial
assessment forms from an electronic database of

a further 21 children. We audited 153/181 initial
assessments (missing data 15.4%).

We extracted data on the primary reason for the
initial assessment and captured any other ‘mention’
of physical violence to the child from the parent

or carer. We used the ‘reason for referral’ on the
initial assessment referral form to identify the
primary reason for assessment. The whole paper
file was scanned for any mention of violence in

the household, which was categorised as current
(within 6 months of initial assessment) or previous

(more than 6 months before the initial assessment),
and by perpetrator. We reported results only for
parental or carer violence. We defined violence as
any recorded aggressive physical contact between
the parent or carer and child. Consequently, the
‘violence’ we report ranges form slaps, pinches and
hair pulling to high levels of physical abuse such

as throwing an infant. Data on ‘previous’ violence
were not available in the 21 cases without full paper
files.

Audit of referrals to
Camden Social Services
for physical abuse'?*

We audited case notes of 59 children from 26
families referred for physical abuse to one centre

in Camden during 12 months (2004-5). A further
10 files were not available. All referrals underwent
an initial assessment. In total, 29/59 children were
victims of abuse, rather than the siblings of victims.
We analysed 26 index cases, one for each family.
The source of the initial referral was extracted from
records.
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Appendix 5

Additional material (relevant to discussion)

TABLE 32 Proportion of children with physical abuse of total referred from hospitals to social services for abuse or neglect (UK studies)

First author, region, year

of publication Methods

Chester, West Midlands, Children under |6 years admitted to burns unit

2006'¢8 2000-2 and referred to social services for abuse/
neglect

Hobson, Plymouth, 1994'3 Children under 5 years admitted to burns unit

1989-2002 and referred to hospital abuse team
(n = 26; nine placed on CPR because of confirmed

abuse/neglect)
Audit at the Royal Free Children under |6 years referred to social services
Hospital, London, for abuse/neglect from hospital in 2005

unpublished'®

CPR, child protection register.
a 4/14 referred by midwives assumed not to be for physical abuse.

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

% of referrals for physical abuse

Physical abuse: 4/45 (8.9%); neglect:
41/45 (91.1%)

Physical abuse: 2/9 (22.2%)

Under | year: 9/14* (64.3%); |4
years: 2/2 (100%); 5-9 years: 0/0
(0%); 1015 years: 0/3 (0%); total
0-15 years: 11/19 (57.9%)
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Appendix 6

UK National Screening Committee: criteria
for appraising the viability, effectiveness and
appropriateness of a screening programme

deally, all of the following criteria should be met
before screening for a condition is initiated.

The condition

1.

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

The condition should be an important health problem
The true incidence of physical child abuse is
difficult to quantify. Studies based on parental
reports suggest that each year approximately
9% of children under 16 years in the UK are
subjected to at least one episode of severe
violence by a parent or carer that would

be equivalent to physical abuse under the
definition used by Working together to safeguard
children 20062 and which meets the threshold
for local authority investigation as laid out in
Section 47 of the 1989 Children Act.®

The epidemiology and natural history of the
condition, including development from latent to
declared disease, should be adequately understood
and there should be a detectable risk factoy;, disease
marker, latent period or early symptomatic stage The
impact of violence against children is often
long term, resulting in increased susceptibility
to adverse social, emotional, cognitive and
health outcomes. However, these consequences
are poorly quantified.'®

All the cost-effective primary prevention interventions
should have been implemented as far as practicable
Prevention of child abuse and neglect by early
intervention is one of the aims of reforms laid
out in the government Green Paper Every child
matters."*" Changes resulting from the Green
Paper are currently being enacted through

the implementation of systems for collating,
recording and using data on children referred
to social services through the Integrated
Children’s System, and for allowing cross-
agency information sharing for all children via
the Information Sharing Index. A standardised
Common Assessment Framework has been
introduced to make referrals and identification
of children’s needs more effective.!!

If the carriers of a mutation are identified as a

result of screening the natural history of people

with this status should be understood, including the
psychological implications Not applicable.

The test

=
J.

There should be a simple, safe, precise and validated
screening test There is no such test. A clinical
screening assessment is performed by A&E staff
but it is hard to define exactly what this entails.
Checklists for indicators of abuse are used in
some departments as are protocols stating
which children should be referred directly to
paediatricians for assessment (e.g. all infants
or all young children with fractures). None of
these tests have been adequately validated.
The distribution of test values in the target
population should be known and a suitable cut-off
level defined and agreed None of the screening
tests have been adequately validated.

The test should be acceptable to the population We
found no evidence on whether screening tests
were acceptable. As checklists and protocols
have been used by many A&E departments,
this may indicate some level of acceptability to
staff.

There should be an agreed policy on the further
diagnostic investigation of individuals with a
positive test result and on the choices available to
those individuals Children who screen positive
are referred to the paediatric team for further
assessment and, if abuse is confirmed, they
are referred to social services who carry out an
initial investigation.

If the test is for mutations the criteria used to select
the subset of mutations to be covered by screening, if
all possible mutations are not being tested, should be
clearly set out Not applicable.

The treatment

10. There should be an effective treatment or intervention

Jor patients identified through early detection, with

evidence of early treatment leading to better outcomes
than late treatment The study did not investigate
the effectiveness of social services interventions
on outcomes in referred children.
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11.

12.

There should be agreed evidence-based policies
covering which individuals should be offered
treatment and the appropriate treatment to be
offered Interventions are determined by social
services based on an assessment of the needs
of each individual case. There are, however,
agreed policies about the threshold for various
levels of investigation by children’s services.*®
For health professionals there is a legal
obligation to safeguard children (Section 11,
Children Act 2004), which includes making
appropriate referrals to social services when
abuse or neglect is suspected.*!?

Clinical management of the condition and patient
outcomes should be optimised in all health-care
providers prior to participation in a screening
programme Information is lacking on cases of
suspected abuse detected in A&E, whether
children are referred to social services,
whether social services confirms or excludes
abuse and what actions are taken. It is
therefore impossible to know whether clinical
management is optimal. Suspected abuse
needs to be recorded at all levels in A&E, in
other hospital records and at all levels in social
services.

The screening programme

13.

14.

There should be evidence from high-quality
randomised controlled trials that the screening
programme s effective in reducing mortality or
morbidity. Where screening is aimed solely at
providing information to allow the person being
screened to make an ‘informed choice’ (e.g. Down
syndrome, cystic fibrosis carrier screening), there
must be evidence from high-quality trials that the
lest accurately measures risk. The information that
is provided about the test and its outcome must be
of value and readily understood by the individual
being screened There are no controlled trials of
universal screening.

There should be evidence that the complete
screening programme (lest, diagnostic procedures,
treatment/intervention) is clinically, socially

and ethically acceptable to health professionals

and the public Detection of physical child
abuse is a clinical, social, ethical and legal
duty for health-care professionals. Failure

to fill paediatric posts in child protection

may indicate a lack of acceptability of the
consequences of detecting abuse, particularly
the legal consequences. Referral of suspected
abuse to social services entails an additional
workload for health professionals who
complain of a ‘loss of control’, lack of feedback
and failure to appreciate that the diagnosis of

15.

16.

17.

18.

19.

20.

21.

abuse is probabilistic rather than 100% certain.
For the public, referral to social services for
suspected abuse is traumatic for abused and
non-abused children.

The benefit from the screening programme

should outweigh the physical and psychological
harm (caused by the test, diagnostic procedures

and treatment) The study was confined to
examination of test performance and did

not investigate the harms and benefits of
interventions arising from test results.

The opportunity cost of the screening programme
(including testing, diagnosis and treatment,
administration, training and quality assurance)
should be economically balanced in relation to
expenditure on medical care as a whole (i.e. value for
money) As above for question 15.

There should be a plan for managing and
monitoring the screening programme and an

agreed set of quality assurance standards As above
for question 12. We found no evidence of
routine electronic record systems that allowed
monitoring of detection and outcomes of
suspected abuse.

Adequate staffing and facilities for testing, diagnosis,
treatment and programme Use of protocols

will substantially increase the workload

for the paediatric team and may exceed
capacity. Consequences for staffing cannot

be determined without evidence on the
performance of clinical screening in the UK.
All other options for managing the condition should
have been considered (e.g. improving treatment,
providing other services) to ensure that no more
cost-effective intervention could be introduced or
current interventions increased within the resources
available See answer to question 5. There is

a lack of information on the performance of
standard clinical screening assessment. We
found weak evidence to suggest that this could
be improved by the inclusion of a community
liaison nurse.

Evidence-based information, explaining the
consequences of testing, investigation and treatment,
should be made available to potential participants

to assist them in making an informed choice In our
view it would not be acceptable for parents to
choose whether or not to undergo screening
for physical abuse.

Public pressure for widening the eligibility criteria for
reducing the screening interval, and for increasing
the sensitivity of the testing process, should be
anticipated. Decisions about these parameters should
be scientifically justifiable to the public Given
recent government initiatives and the Children
Act, it is widely accepted that detection of
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physical abuse is not the remit of a one-off
screening test implemented by A&E staff

but is part of the assessment of children by
professionals at all levels, whether they are
involved in health, social services, education
or the police. These documents emphasise the
need for constant vigilance to detect possible
abuse at all stages of care, even when other
professionals have ruled out the possibility, for
example in a previous attendance. A further
issue is that recent initiatives have recognised

© Queen’s Printer and Controller of HMSO 2008. All rights reserved.

22.

the need to improve detection of all types of
abuse and neglect along with identification of
all levels of social need. This approach is the
basis of the Common Assessment Framework,
which is designed to allow assessment of each
child’s level and type of need (including abuse)
in the context of their development, parent,
carers and family and wider environment.'”
If screening s for a mutation the programme should
be acceptable to people identified as carriers and to
other family members Not applicable.
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