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1 | INTRODUCTION negligent treatment, or commercial or other exploita-

tion of children that results in actual or potential harm
Child maltreatment—the abuse or neglect of children  to a child's health, survival, development, or dignity in
younger than age 18years—is defined by the World the context of a relationship of responsibility, trust, or
Health Organization (WHO) as “all forms of physical power.”! The term “child maltreatment” is used to de-

and/or emotional ill-treatment, sexual abuse, neglect or scribe child abuse and neglect (CAN),2 within which
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four maltreatment types are generally recognized: physi-
cal abuse, sexual abuse, emotional/psychological abuse,
and neglect. CAN types can be identified separately or
in any combination® (Figure 1).

Child maltreatment is widespread and of an endemic
magnitude.* Global estimates reveal rates of more than
1billion children aged 2-17years being exposed to past-
year violence.” The WHO has reported that one in five
women and one in 13 men report having been sexually
abused as a child.® Annual prevalence rates of physical
abuse range from 4% to 16%, and approximately 10% of
children are neglected or emotionally abused in high-
income countries.* Community surveys from Europe
suggest that 18 million children suffer from sexual abuse,
44million from physical abuse, and 55million from psy-
chological abuse.” Child maltreatment is a serious public
health and human rights issue, causing profound short-
and long-term consequences*® ranging from immediate
physical injuries to lifelong adverse effects on emotional
and cognitive development, behavior, physical and mental
health, and quality of life.

1.1 | Physical abuse

Deliberate, aggressive, or violent nonaccidental behavior
from one person toward another person comprises 60%-
75% of bodily injuries to the orofacial region (facial, neck,
ears, lips, and intraoral).'®"” Because of its exposed place-
ment and complex anatomical structures, the orofacial
region is more vulnerable to traumatic injury than other
body parts."” In their systematic review, Sarkar et al. com-
prehensively reviewed orofacial signs in children who are
physically abused, reporting that there are no pathogno-
monic signature patterns of child physical abuse to the ex-
posed orofacial region.'” Infancy is a time of high risk for
exposure to severe physical abuse'® and includes a range
of orofacial signs, that is, bruises, oral injuries, or sub-
conjunctival hemorrhages.19 Furthermore, a torn labial
frenum in a young infant or nonambulatory infant may
highly indicate physical abuse and is described as sentinel
injuries.19‘2°

1.2 | Sexual abuse

Sexual abuse has been defined as “sexual activity with a
child by an adult, adolescent or older child.”** Reports
about orofacial signs of sexual abuse are rare,** although
the oral cavity is often involved in cases of child sexual
abuse.”® Nevertheless, some soft oral tissues may display
typical, recognizable signs of sexual abuse; these include
erythema, bruises (petechiae), ulcer, pseudomembranous

Why this paper is important to paediatric
dentists

« Children exposed to maltreatment often display
intraoral signs.

« Dental clinicians may identify intraoral signs
characteristic of all child maltreatment types.

« Case reports are the main method of reporting
on orofacial signs of child maltreatment.

and condylomatous lesions of the lips, palate, tongue, and
nasopharynx.***

1.3 | Emotional (psychological) abuse
This includes any act by a primary caregiver that endan-
gers a child's basic psychological development by express-
ing that the child is worthless, defective, unlovable, and/
or unimportant.”® These nonphysical types of rejection
or hostility may stress and harm the child's physical and
mental health, as well as their cognitive and emotional
development.® Emotional abuse is mostly identified in
combination with other CAN types.? Despite the fact that
emotional abuse is a universal problem, often conferring
more negative psychological outcomes than other abuse
types, it has received less attention in scientific research
than physical or sexual abuse.*®

1.4 | Neglect

The repeated failure of caregivers to provide a child's
basic physical and emotional requirements is a signifi-
cant problem impacting many children.”’ Neglect is
by far the most common type of child maltreatment.?®
Regardless, child neglect remains an underaddressed
maltreatment type in scientific research.”** From a
dental perspective, a significant type of neglect is dental
neglect.*!

1.5 | Dental neglect

This is the deliberate failure of a parent or guardian to
seek and complete the treatment necessary to ensure
the oral health and absence of pain and infection of a
child.?® Dental caries, untreated decay, poor oral hygiene,
and missed appointments are all parameters of den-
tal neglect.*** Left untreated, dental caries, and other
oral health issues can cause pain, infection, and loss of
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FIGURE 1 Child maltreatment types.

function.* These outcomes can negatively impact learn-
ing, communication, nutrition, and other activities neces-
sary for normal growth and development.™

Child maltreatment is associated with poor oral health,
including a higher incidence of untreated tooth decay,
low priority for oral hygiene, and more missed dental ap-
pointments that occur within the general population.*
Furthermore, the orofacial region is a common injury site,
both accidental and nonaccidental.

Dentists and dental hygienists examine the orofacial re-
gion on a regular basis and thus have a good understand-
ing of recent and healing injuries, as well as other orofacial
signs of maltreatment.'® Dentists and dental hygienists,
with their specialized professional knowledge, can con-
tribute to early detection of child maltreatment.'®*** In
their literature review, Singh et al. summarized the role
of dentists in child maltreatment identification as pre-
vention and protection,® and Abo-Hamar's editorial®® on
child abuse and the role of dentistry confirmed the scar-
city of literature on this topic.'”¢

There is a clear need for more research in the field.
Our scoping review differs from previous reviews'”>*%
by including all forms of child maltreatment and their
associated orofacial signs and by applying an extensive
eligibility process. This study reviewed the current liter-
ature on orofacial signs of maltreatment in children and
adolescents, identified by dentists or dental hygienists. A
systematic literature review was conducted to address the
following research questions:

1. What child maltreatment types are identified by den-
tists and dental hygienists?

2. What orofacial signs identified by dentists and dental
hygienists are indicative of specific child maltreatment
types?

3. What study designs have been used to investigate the
orofacial signs of child maltreatment?

2 | MATERIALS AND METHODS

This scoping review was designed to map the orofacial
signs of child maltreatment, identify research gaps, and
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make future recommendations. To this end, we chartered
the scoping process using the methodological guidance
for conducting systematic scoping reviews by Peters and
colleagues®” and the PRISMA Extension reporting system

for Scoping Reviews (PRISMA-ScR),” safeguarded by a
PRISMA-ScR checklist.*

2.1 | Search strategy

2.1.1 | Selection criteria

Reviews assessing prevalence data must adhere to the PCC
structure (ie, population, concept/exposure, and context).
The research questions’ main concepts were identified
using the PICo formulation® where: population = dentists
and dental hygienists identifying children and adolescents
(MESH: 0-18years) exposed to child maltreatment; phe-
nomenon of interest=orofacial signs of child maltreat-
ment; and context=dental settings. The search traced
published reports from 1964 to June 6, 2022.

2.1.2 | Search methods

Three electronic databases, Medline (Ovid), Embase
(Ovid), and CINAHL (EBSCOhost), were systematically
searched through June 6, 2022. The searches were ex-
ecuted based on a building block search strategy using the
following keywords: “child maltreatment,” “abuse and
neglect,” “dental,” “dentist,” “mouth,” “teeth,” and “oro-
facial,” supervised by a research librarian (Appendix S1).
We also manually searched all included publications’
reference lists and forwarded citations in Google Scholar
and PubMed for additional relevant citations (ie, berryp-
icking). Combining formal search strategy methods with
berrypicking as an alternative to comprehensive keyword-
based approaches is a way to uncover contextually or the-
oretically nearby publications.** One additional study40
was retrieved by berrypicking after the search process
ended in June 2022.

2.2 | Inclusion criteria

All primary studies reporting on dental examinations that
disclosed orofacial signs of maltreatment in children or
adolescents were included. Reports were included regard-
less of whether child maltreatment status was known to
the dental clinician prior to the clinical examination. Only
English language studies, irrespective of research design,
were included. There was no lower time limit for this
study, owing to limited research in the field. The database
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records dated back to 1946 for Ovid Medline, 1980 for
Embase, and 1981 for CINAHL.

The exclusion criteria were as follows: studies on rit-
ualistic or war abuse; studies without a clear or defined
description of the profession; and those evaluating signs
registered in medical records. Furthermore, we only in-
cluded domestic violence studies when they were defined
as a combination of child physical abuse and emotional/
psychological abuse. “Witness to violence” studies were
excluded.

2.3 | Abstraction of papers and
level of evidence

Four reviewers (Hakstad, Fegran, Hovden and Kopp)
independently screened articles for study inclusion.
Articles were first screened based on their title and ab-
stract. One reviewer (Héakstad) read all abstracts and
full texts; the three other reviewers each read one third
of the abstracts independently and double-blinded
to determine eligibility. Any disagreements between
the reviewers regarding the inclusion of specific stud-
ies were resolved through consensus. Reports that did
not meet the inclusion criteria were excluded with rea-
son (Appendix S2). The PRISMA 2020 flow diagram
(Figure 2) outlines the inclusion process for eligible
studies according to Page et al.* Based on the method-
ological guidance for systematic scoping reviews,”’ no
critical appraisal of the quality of the included studies
was performed.

2.4 | Study synthesis

Data relevant to this scoping review were extracted
from the included studies using a data extraction sheet
(Excel),*? in accordance with the research questions.
Child maltreatment types reported in the included studies
are described in Figure 1.

3 | RESULTS

Among the 4620 records initially identified, 2094 du-
plicates were removed. There were 2526 unique hits
screened by title and abstract in the Rayyan citation
manager.*® This identified 128 reports, among which
four could not be retrieved in full text. Thus, 124 reports
were read in full text, among which 29 were selected for
inclusion. The exclusion reasons for 95 reports are pro-
vided in Appendix S2.

The included studies represented all continents.
Most were conducted in North (n=38) and South (n=6)
America, Europe (n=11), and Asia (n=2). Only one study
was conducted in Africa and Australia. Paper publication
years ranged from 1981 to 2022, and the volume of re-
search on the topic increased over time, with most (n = 20)
conducted during the past two decades.

The reports included a total of 1837 children who had
been exposed to child maltreatment. They ranged in age
from 0 to 18 years. Boys were overrepresented in studies in
which physical abuse was the only reported maltreatment
type, whereas girls were slightly overrepresented among
sexual abuse cases (246 females in seven reports; 238
males in six reports). Dentists (including pedodontists)
performed all dental examinations. Only one study also
included dental hygienists.** Excepting three studies con-
ducted outdoors or in a classroom with natural light,**™*’
all dental examinations were conducted in a clinical den-
tal setting. Most studies reported that caries used the car-
ies detection system for decayed, missed, filled teeth index
for primary (dmft) and permanent (DMFT) dentition. One
study described the systematic use of plaque and gingival
indexes.*® The two studies describing dental fractures used
different classification indexes, and one used a standard-
ized tooth wear index. Five studies reported using dental
X-rays, whereas only Stavrianos et al.*** reported using
orthopantomography, computed tomography, or clinical
photographs in the identification and documentation of
child maltreatment signs. Table 1 gives an overview of the
included studies' key information.

3.1 | Child maltreatment types identified
by dentists or dental hygienists

All child maltreatment types are represented in the included
studies. Most papers described physical abuse (n=17), fol-
lowed by those on dental neglect (n=14), sexual abuse
(n=10), emotional abuse (n=6), and neglect (n=6; Table 2).

Child maltreatment types often co-occurred in these
studies (n=17), indicating clusters of orofacial signs. In
these dental settings, physical abuse was identified by
a wide variety of orofacial signs in all orofacial regions,
whereas sexual abuse was identified exclusively in the
mouth and on the lips.”’ Emotional abuse and general
neglect were only identified in combination with other
forms of child maltreatment. Dental neglect was de-
scribed within the largest cumulative sample (n=1296).
In addition, dental neglect (eg, untreated tooth decay, den-
tal trauma, missing dental appointments, and poor oral
hygiene) was also reported as an indication of broader ne-
glect?”**>* (Table 2).
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FIGURE 2 PRISMA 2020 flow
diagram.*
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Identification of studies via databases and registers ]

Records identified from*:
Medline and Embase
(n=3968)
CINAHL: (n=637)

Databases (n =4605)
Registers (n =15)
(n=4620)

A 4

Records removed before
screening:

Duplicate records removed.
(n =2094)

Records marked as ineligible
by automation tools (n =1559)
Records removed for other
reasons (n =533)

Records screened
(n = 2524)

Records excluded**
(n =2396)

v

Reports sought for retrieval
(n=128)

v

Reports not retrieved
(n=4)

Reports assessed for eligibility.

(n=124)

v

Reports excluded: (n=95)
1. Not Dentists identifying (n =16)

2. Not a primary study (n =79)

Studies included in review
(n=29)

Reports of included studies
(n=29)

:
g

3.2 | Orofacial signs identified by
dentists or dental hygienists

Orofacial signs were classified into two categories: ex-
traoral and intraoral signs. Five studies****™’ reported
both extra- and intraoral findings. A single orofacial sign
at a single location was rare and only described in two
reports.>3

In terms of sex distribution among victims with oro-
facial signs, females were slightly overrepresented. Four
studies, however, did not categorize abuse signs based on
the sex of the victims.*#¢%

3.2.1 | Extraoral signs

Extraoral signs were reported in nine studies and
included soft tissue injuries, including bruises/ec-
chymosis,“g’sz’s“’”‘60 abrasions,*>**> edemas,*>>* lacera-
tions,>**® scarring,> and burns to the face and lip area.*
Bruising was included in all reports of extraoral signs and
was the predominant soft tissue injury. Only three studies
also reported hard tissue injuries; facial fractures included

bones of the frontal sinus, lower ocular wall, nose, and zy-
gomatic arch*>**>* (Table 3).

Extraoral signs were frequently localized to the upper
temporal and periorbital regions, followed by the cheeks
and lips. Bruises were found in all orofacial regions.
Lacerations and scars were mostly found on the lips.
Edemas were on the upper and lower eyelids (Figure 3).

3.2.2 | Intraoral signs

Intraoral signs were identified in 25 of the included stud-
ies and were divided into hard and soft tissue signs and
poor oral hygiene. Intraoral signs were reported among
all child maltreatment types. Physical abuse and dental
neglect caused both hard and soft tissue injuries, sexual
abuse caused soft tissue injuries (in the mouth and on
the lips), and emotional abuse caused hard tissue injuries
(Table 4).

Caries was the most significant intraoral sign, iden-
tified in 21 of the reports. Except for three reports only
describing caries,'**** they were found in combina-
tion with other intraoral signs. Croll et al. (1981), Sobel
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TABLE 2 Child maltreatment and orofacial signs (n=29).

Child Extraoral signs
naltrentment Intraoral signs (n=25) (n=9)
Author (year) type Dental caries and Oral hygiene Other intraoral signs  Extraoral signs
Croll et al. (1981) Physical abuse Dental caries: Class I carious lesionsof ~ ND Bruises/ecchymosis
primary and second molars
Sobel et al. (1986) Physical abuse Dental caries Dental trauma Bruises/ecchymosis
Poor oral hygiene Mucosal lesions Abrasions
Fracture Lacerations
Tooth wear/ Scars
parafunction
Symons et al. (1987)  Physical abuse Dental caries Dental trauma Bruises/ecchymosis
Psychological Poor oral hygiene including plaque Mucosal lesion Abrasions
abuse deposits Tooth wear/ Lacerations
General neglect General chronic gingivitis parafunction Contusion/edema
Fracture
Wandera et al. Physical abuse Dental caries: Interproximal caries, Dental trauma Bruises/ecchymosis
(1989) Psychological pulpal involvement Mucosal lesions Lacerations
abuse Dental Poor oral hygiene
neglect Halitosis
Carrotte (1990) Physical abuse ND Dental trauma ND
Psychological
abuse
Jessee et al. (1993) Dental neglect Dental caries: in all first permanent Jaw infection ND
molars, severe caries in the primary
dentition
Heitzler et al. (1994)  Sexual abuse Dental caries: several carious teeth Mucosal lesions ND
Poor oral hygiene
Greene et al. (1994) Physical abuse Dental caries: 8.0 times more likely to ND ND
Sexual abuse have untreated, decayed permanent
Dental neglect teeth vs. control group
Greene et al. (1995) Physical abuse Dental caries: 5.2 times more likely to ND ND
Sexual abuse have untreated, decayed primary
Dental neglect teeth vs. control group
Babich et al.(2003) Sexual abuse Dental caries: several carious teeth Mucosal lesions ND
Poor oral hygiene
Santos et al. (2007) Physical abuse ND ND Bruises/ecchymosis
Valencia-Rojas et al.  Physical abuse Dental caries: ECC/dt=5.63 (n=66, Dental trauma ND
(2008) Sexual abuse 58%)
Dental neglect DN: 57% (n=53)
PA/SA: 62% (n=13)
Montecchi et al. Dental neglect Poor oral hygiene: dental plaque index ND ND
(2009) General neglect (p=.02)
Gingival inflammation score (p=.2)
Louloudiadis et al. Physical abuse ND ND Bruises/ecchymosis
(2010) Psychological
abuse
Balmer et al. (2010) Dental neglect Dental caries: severe carious dentition ND ND
General and black front teeth Acute pulpitis
neglect Poor oral hygiene
Stavrianos et al. Physical abuse ND ND Bruises/ecchymosis
(2010) Fracture

85UBO11] SUOLLILIOD SAIIES.0 3|1 dde aU) Aq PaUBACE 918 SO YO 88N JO S9N 10} ARIGIT8UIIUO A3 UO (SUONIPUOO-PUE-SUWLBYALID ™3 |14 ARG PUIUO//ST1IY) SUONIPUOD) PU. SWB 1 843 39S *[720Z/T0/60] U0 ARIG1TaUIIUO /811 *BpBY JO AISAIIN Ad BETET PAYTTTT'0T/I0p/W0Y" S| ARe.q 1jBU 1 |UO//SANY WO1) PaPeojumMO ‘0 ‘XE9ZSET



10 INTERNATIONAL JOURNAL OF
Wl LEY PAEDIATRIC DENTISTRY

TABLE 2 (Continued)

Author (year)

Stavrianos et al.
(2011)

Lourenco et al.
(2013)

Percinoto et al. (83)

Garrocho-Rangel
(2015)

Pawlaczyk-
Kamienska et al.
(2016)

Duda et al. (2016)

Nogami et al. (2017)

Schlabe et al. (2018)

Hartung (2019)

Silva-Janior et al.
(2019)

Pantelewicz et al.
(2020)

Barbi et al. (2021)

Toft et al. (2022)

Child

maltreatment

type

Physical abuse
Psychological
abuse

Dental neglect
General neglect

Sexual abuse
Physical abuse
Sexual abuse

Sexual abuse

Physical abuse

Dental neglect

Dental neglect
General neglect

Dental neglect
General neglect

Dental neglect

Physical abuse
Psychological
abuse

Physical abuse
Sexual abuse
Dental neglect

Physical abuse
Sexual abuse
Dental neglect

HAKSTAD ET AL.

Intraoral signs (n=25)

Dental caries and Oral hygiene
ND

Dental caries: dmft=2.75)
(n=16, dmft >7), (n=85, <1dmft >6)
Poor oral hygiene 32%

ND

Dental caries: poor oral hygiene
including heavy plaque deposits

ND

Dental caries: OR 6.48 (95% CI:
3.52-11.95)

Dental caries: dmft/DMFT: 4.76
(neglected group) vs. 2.59 (control
group)

Odontogenic infections due to dental
neglect (average 3.2 teeth)

Dental caries: dmft/DMFT score=9.7
quantitative; GN: 12.7% (n=13)

Dental caries: 81.3% (n=13)
intervention vs. Control: 60.7%
(n=17)

ND

Dental caries: 41.6% (n=106)

Poor oral hygiene including plaque
deposits (100% [n=205])

Dental caries: sexually abused were
(23%) four times more likely to
have caries than physically abused
children (59%)

Other intraoral signs

Dental trauma
Jaw fracture

ND

Mucosal lesions

ND

ND

Tooth wear/
parafunction;
children exposed to
maltreatment have
a 2.11 times higher
chance of developing
anterior open bite

ND

ND

ND

Dental trauma

Dental trauma, tooth
wear/parafunction;
exposed children
had a 44.6% higher
prevalence of
erosive tooth wear
and 67.8% presence
of parafunctional
habits than the
general population

Dental trauma
Mucosal lesions
Jaw fracture

Dental trauma

Note: Studies assessing child maltreatment type are described based on the abuse or neglect type they describe.

Extraoral signs
(n=9)
Extraoral signs

Bruises/ecchymosis
Abrasions
Contusion/edema
Fracture

Cigarette burns

ND

ND

ND

Bruises/ecchymosis

ND

ND

ND

ND

ND

ND

ND

ND

Abbreviations: CI, confidence interval; DMFT, decayed, missed, filled permanent teeth; dmft, decayed, missed, filled primary teeth; ECC, early childhood

caries; ND, Not described.
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et al. (1986), Symons, et al. (1987), and Wandera et al.
(1989) reported caries in combination with extraoral
signs (Table 2). Poor oral hygiene was described in 10
reports?”40:48:54-5661-64 55 Hresent in all child maltreat-
ment types, though it was overrepresented in neglect
cases (Table 2). Reported poor oral hygiene parameters
included heavy plaque deposits*®**>*°6162 and plaque
index measurements,*®*%% acute or chronic gingivi-
tis,**% and halitosis.°® Other reported dental neglect
signs were odontogenic infections®”**°*%” and dentoal-
veolar infections.'**!

Intraoral signs of physical abuse were described in
17 studies, comprising bruising/ecchymosis®™ >’ and
lacerations.>*>*! Only two reports described frenum
tearing®®' and one described scars from previous
abuse.”® Hard tissue injuries of the teeth and jaw were
described as caries dental trauma,*®***"%*% including
subluxations*>>>°%7% and tooth fractures,’® dentoalve-
olar fractures,'>*>>>®! and malocclusions due to previ-
ous fractures.” Enamel infractions were reported as the
most common trauma injury.®®

The most commonly described intraoral signs of sexual
abuse were warts (condyloma acuminata), in three stud-
ies,?*%3%* typically located in the labial mucosa, interprox-
imal gingiva at the dorsal surfaces of the posterior tongue,
and palate. Two studies®** reported bruises of the oral
mucosa or lips because of child sexual assault.

Intraoral manifestations of emotional abuse were re-
ported as hard tissue injuries like erosive tooth wear,>**
parafunctional habits,*>*% malocclusions like cross-
bite,>*> and anterior open bite.* Figure 4 displays the
location and prevalence of the intraoral signs from the
included studies.

3.3 | Study designs used to investigate
child maltreatment in dental care settings

All the included studies used a quantitative design, and
two also included a qualitative design element.®”*® The
most frequently used study design was the case report
(n=16). Among the remaining studies, five were case-
control studies, two were retrospective studies, two were
cohort studies, two were mixed methods studies, one was
a cross-sectional study, and one was a quantitative study
conducted in two stages. Green et al. conducted two case-
control studies using the same data material, but with
different dental measures and age groups (ie, primary vs.
permanent dentition and 5-13 vs. 3-11 years.sg’59 As such,
we included both publications, as separate reports.
Dental researchers used different observational study
types to describe child maltreatment types. Case reports
were the only study design type used to report all child

INTERNATIONAL JOURNAL OF 11
PAEDIATRIC DENTISTRY Wl LEY
TABLE 3 Number of studies reporting on types of extraoral
sign.

2

Type of extraoral signs
Hard tissue injuries Facial fractures
Soft tissue injuries Bruises
Abrasion
Lacerations
Edema
Burns

Scars

S H = N W W O W

Bite marks

maltreatment types, and dental neglect was the only child

TABLE 4 Number of studies reporting on types of intraoral
sign.

Type of intraoral signs N

\S]
—_

Hard tissue injuries Dental caries

—
(=]

Dental trauma
Odontogenic infections
Dentoalveolar fractures
Tooth wear/parafunction
Malocclusion
Dentoalveolar infections
Soft tissue injuries Bruises
Lacerations
Warts

Frenulum tearing

H N WA U1 NDNW W A A

Scars

=
(=)

Poor oral hygiene

maltreatment type reported in all included study designs.

For reports of physical abuse, the most frequent study
design was a case report. Furthermore, dental research-
ers described physical abuse in case-control studies, a
prevalence study, two mixed methods studies, and cohort
studies. Half of the studies reporting sexual abuse were
case reports; the rest were cohort and prevalence studies.
Emotional (psychological) abuse was mainly reported in
case reports, excepting one mixed methods study, and
general neglect was reported in all study designs except
for cross-sectional studies (Table 1).

Altogether, the included case reports identified a
wide variety of orofacial signs compared with other
study designs and comprised all sign types revealed in
this scoping review. Caries was addressed in all study de-
sign types, excepting one retrospective audit addressing
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Temporal / lateral

\\\\\\ Vi - >“E_/,Periorbital
m . ’ Table 3. Number of studies reporting on types of extra oral sign.
Auricle \
|
3.4%
‘\’556 A Type of extra oral signs N
°I° Mandibular /Jaw Hard Facial fractures 3
Cheek - & Ear tissue
20.7% ée“ injuries
Bruises 9
Abrasion 3
Oral Soft Lacerations 3
P Cervical Fi%su.e Oedema /
injuries | Burns 1
Scars 1
3.4% Bite-marks 0

Signs are registered as one regardless of fimes reported in a study.

FIGURE 3 Regions of extraoral signs of the neck, lateral, cheeks, jaw, lips, eyes, ears, and nose. Percentages represent the proportion of

studies reporting signs in each region.

Frenulum

Tongue

Floor of the mouth Alveolar crest /gingiva

Labial fold

Table 4. Number of studies reporting on types of infraoral signs.

Type of intra oral signs N
Dental caries 21
Dentalt trauma 10
Hard Odontogenic infections 4
tissue Dento-alveolar fractures 4
injuries [ 7o0th wear/ parafunctions 3
malocclusion 3
Dento-alveolar infections 2
Soft Bruises 5
tissue | lacerations il
injuries | Warts 3
Frenulum tearing 2
Scars 1
Poor oral hygiene 10

Signs are registered as one regardless of number reported m a study.

FIGURE 4 Locations of intraoral signs (n=25). Percentages represent the proportions of studies reporting signs in each region.

odontogenic infections. There was also one case-con-
trol study and a cohort study on poor oral hygiene. The
mixed methods reports mainly addressed tooth wear/

parafunction, though one also described dental trauma,
and one cross-sectional study also reported on dental
trauma (Table 2).
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4 | DISCUSSION

This systematic literature review aimed to map the oro-
facial signs of child maltreatment types, their associated
orofacial signs, and the study designs used to report re-
search on these issues. The scientific literature suggests
that dentists have an important role in child maltreat-
ment identification.'®"***> The current findings con-
firmed that orofacial signs can be used to identify all child
maltreatment types from O to 18years. Physical abuse
and dental neglect were present in most of the included
studies. Dentists identified signs of physical and sexual
abuse based on both intra- and extraoral signs, whereas
emotional abuse and dental neglect were identified only
by intraoral signs. Our analyses also indicate that dentists
can identify the same extraoral signs of physical abuse as
do other health professionals and that dentists are situ-
ated to identify child maltreatment based on bruising as
the most prominent sign.'®*>**7%7? General healthcare
professionals, however, identify far fewer intraoral signs
than do dentists, mainly finding soft tissue injuries like
bruises and lacerations,'*'*!”**7>7* if they examine the
intraoral region at all."

Bhatia et al. reported that healthcare professionals,
outside of dental teams, seem to hesitate to look inside
children’s mouths.*! According to Sarkar et al. (2021), in-
traoral signs serve as markers of subsequent child abuse,
providing an opportunity for early child maltreatment
identification and intervention.'” Our analyses also show
that dentists are able to identify all child maltreatment
types, as intraoral findings in the teeth and/or oral cavity
may most obviously be signs of dental neglect and phys-
ical abuse. Other intraoral signs, identified to a lesser ex-
tent, revealed condylomas and scars in and around the
mouth in sexual abuse cases and stress-related tooth wear
in relation to emotional abuse. Our findings also suggest
that boys are at a slightly higher risk of exposure to phys-
ical abuse, which is in line with Sarkar et al. (56.7%)."”
Furthermore, our findings support the contention that
dentists should be aware of intraoral signs like bruises
and lacerations, tooth fractures, dental trauma, jaw frac-
tures, and malocclusion injuries as potential physical
abuse signs. Furthermore, dental personnel have a legal
obligation to disclose child maltreatment’ and should ask
their child patients about injury origins, even if doing so
is difficult.

Maltreated children generally display more orofacial
signs than do those in the general population.'®*7*>"%7> [n
our analyses, dentists identify orofacial signs most prom-
inently on the lateral forehead/temporal region, around
the eyes, cheeks, mouth, and intraoral regions, consistent
with previous findings.'>**’*”* Stavrianos et al. reported
that orofacial signs occur at twice the rate of injuries found

13
RS 1 v
on other parts of the body.* Consistent with other studies
on intra- and extraoral signs in abused and neglected chil-
dren,"*”>"® we found an almost equal distribution of oro-
facial signs between the two genders. Our findings are in
line with the general scientific literature when indicating
that dentists identify a wide variety of orofacial signs of
child maltreatment.’® We also recognized similarities be-
tween the extraoral signs identified by dentists and other
healthcare practitioners, suggesting consistency among
clinicians.

Dental caries is the most common disease in chil-
dren.** Nevertheless, to regard caries as dental neglect is
complicated and there exists no unified threshold level
for caries being considered dental neglect.*"** Several of
our included studies found that neglected children dis-
play more caries. Furthermore, they show a link pattern
between caries and risk factors associated with dental ne-
glect.**%>* One study even defined poor oral hygiene as
4.5 decayed teeth based on dmft/DMFT score and further
suggested a threshold level for dental neglect to be more
than five decayed teeth.®” Children suffering from neglect
are potentially less likely to visit the dentist and are there-
fore more likely to have untreated caries.”’ Diagnosing
dental neglect is challenging, and dental clinicians must
consider multiple factors, like cultural, ethnic, and socio-
economic status, before diagnosing dental neglect.*! In ad-
dition, it is important to be aware that there are significant
inequalities in accessing dental care and poverty, and such
cases have to be distinguished from neglect. Nevertheless,
when there is adequate access to oral healthcare services
and the parent or the guardian persistently fails to ensure
appropriate medical care or treatment for his/her child,
the possibility of dental neglect has to be seriously con-
sidered.”” The caries findings in this study are based on
already established diagnoses of dental neglect or abuse
in the various included studies. There is, however, rea-
son to believe that different diagnostic assessments were
made to define caries as dental neglect, given the differ-
ent underlying assessments described in the literature for
diagnosing dental neglect.””””® It is also important that
they distinguish between parental lack of knowledge and
neglectful behavior®® and consider that neglected chil-
dren are unaware of the neglect.®! It is also reasonable
to suppose that when dentists do not participate in the
identification process, intraoral findings are not revealed
as thoroughly, and that losing this information may ulti-
mately cause vulnerable children to remain “under the
radar.” Therefore, dentists and dental professionals, with
their specialized knowledge of the orofacial region, are
well equipped to identify CAN and should remain alert
to its detection. Furthermore, dental neglect intervention
is not solely dentists’ responsibility; rather, it represents a
shared public challenge.®
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Case reports are generally not considered high-quality
scientific evidence and are often excluded from the eval-
uation process because their results cannot be general-
ized.!” The results of this scoping review, however, show
that case reports identifying the clinical signs of child mal-
treatment are highly valuable, as they provide the most ev-
idence regarding extraoral signs. Furthermore, to address
these especially vulnerable children, study designs must
be compatible with the ethical concerns that arise with
investigating child maltreatment. Finally, there are sig-
nificant advantages to the quantitative method; it gener-
ally provides consistent, reliable, objective data* and can
help eliminate research bias and produce more accurate
results.*

Dentists and dental hygienists examine children’s oral
health, and, in many countries, the latter is often the first
clinician a child meets in the dental setting. Thus, it is un-
fortunate that dental hygienists have participated in only
one study included herein.** Furthermore, Becker et al.
found that oral surgeons and pedodontists generally re-
port more orofacial injuries and are more aware of their
responsibilities than general dental clinicians.** Despite
evidence that the international dental community is
making a concerted effort to identify child maltreatment,
when all professions are considered, there is a significant
research gap in child maltreatment identification.”!”*52
Increased recent focus on this issue may soon lead to den-
tists and dental hygienists making greater contributions
to the early identification of child maltreatment, and
increased research in this field may provide additional
evidence that will enable clinicians in the child maltreat-
ment identification process. Further research on recog-
nizing and identifying orofacial signs is needed, including
sentinel events and physical abuse in nonambulatory in-
fants so that health professionals become more success-
ful in identifying child maltreatment. Ultimately, greater
knowledge of the characteristics of child maltreatment
types and orofacial injury patterns may be the first step
toward establishing unified methods and tools to identify
child maltreatment.

4.1 | Strengths and limitations

This study's comprehensive approach to developing
search terms and identifying relevant published literature
without time constraints is a major asset. Furthermore,
this scoping review used rigid and transparent methods
throughout the evaluation process. Another strength
is that data selection and extractions were performed
blindly and independently. The search strategy also in-
cluded three electronic databases, screening the reference

lists of all included reports and forwarding citations to en-
sure comprehensive inclusion. Finally, four independent
reviewers reviewed each title and abstract, and each full-
text article was discussed and resolved and assisted by the
systematic screening tool Rayyan; this process ensured
that all citations and articles were correctly accounted for
during the process.

One study limitation may have been including only
English language studies; relevant reports may have
been published in other languages. Second, reports were
excluded if the title or abstract did not mention, or was
unclear about, a child maltreatment investigation in a
dental setting or by dental professionals. Third, that dif-
ferent index systems were used to determine when caries
indicates dental neglect was a challenge®'; whereas caries
is usually reported with the dmft/DMFT system, defining
dental neglect is complex.?”*** Several factors should be
assessed and considered before suspecting or diagnosing
dental neglect (eg, the impacts of carious lesions; dental
record history; and parental awareness, knowledge, and
willingness to follow up on dental treatments).*! Finally,
cultural, ethnic, and socioeconomic issues must also be
considered before diagnosing dental neglect.*?

This scoping review emphasizes the important role
of dentists and dental hygienists in identifying child
maltreatment. Dentists are situated to identify the same
extraoral signs of child maltreatment as do other health-
care practitioners. Dentists and dental hygienists can also
identify all child maltreatment types based on signs in the
mouth and teeth. Intraoral findings are first and foremost
identified by dentists. Therefore, dental professionals have
an important role in uncovering child maltreatment and
preventing children from escaping detection.
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