
What Do Confessions
Reveal about Abusive
Head Trauma? A
Systematic Review
Although confessions related to abusive head trauma (AHT) are reported, no detailed
analysis exists. Therefore, we systematically reviewed studies of AHT confessions and
examined the details, including country of origin, mechanisms and perpetrators'
characteristics. Employing 36 search terms across three search engines, we searched
Medline and CINAHL from 1963 to 2018. All relevant studies underwent two
independent reviews and data extraction. Descriptive statistics were used to
characterise the sample; chi square and Fisher's exact tests were used to assess
differences in demographic and clinical characteristics. Of 6759 identified studies, 157
full texts were reviewed and 55 articles from 15 countries spanning four continents were
included. Included articles contained 434 confessions. The mechanisms of abuse
included shaking alone (64.1%), impact alone (17.1%), shaking plus impact (18.0%)
and other (0.9%). There was no statistically significant difference in the percentage of
confessions reporting shaking alone when comparing continents: North America
(64.0%), Europe (64.2%) and Oceania (60.0%; p = 0.92), or when comparing
circumstances in which the confession was obtained: medical evaluation (74.6%) vs
police or judicial investigations (63.4%; p = 0.11). Of 119 cases with identified
perpetrators, 67.2 per cent were cases with males alone. Confessions reveal striking
similarities in the mechanism of AHT (predominantly shaking) that occur across the
globe. © 2020 John Wiley & Sons, Ltd.

KEY PRACTITIONER MESSAGES:

• Confessions can provide important information about AHTand have been reported
in medical literature for over 40 years.

• The quality of evidence for the association of shaking with AHT has been
questioned, but no systematic review of confessions of AHT has been performed
previously.

• This systematic review of confessions of AHT reveals that shaking is the most
common mechanism reported and that shaking and AHT occur together across
the world.
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Introduction

In cases of abusive head trauma (AHT), confessions can provide important
details about what happened, including the mechanism of the injury and

the characteristics of the perpetrator. Because this information is important to
clinicians, many studies have either described the details of confessions or
relied, in part, on confessions to identify cases of abuse when developing a case
series of children with AHT. There has been, however, no comprehensive,
systematic review of AHT confessions that defines the full spectrum of
mechanisms, perpetrators and circumstances.
One previous study reviewed articles with confessions related to AHT, but it

examined publications before 2001 and focused only on confessions of
shaking (Leestma, 2005). More recently, a review of the role of shaking as
the cause of ‘the triad’ (subdural haematoma, retinal haemorrhages and
encephalopathy) reported only two studies of confessions (SBU, 2016). This
review questions the quality of evidence that associates ‘isolated shaking’ with
‘the triad’, and its authors have stated in a letter to the editor, ‘… it would be
valuable to receive more background information on what the suspect actually
confessed and the circumstances under which confessions were obtained’
(Lynøe et al., 2017, p. 732).
To improve on these previous studies and to examine the full range of

published studies on confessions of AHT, we conducted a systematic review
to determine the range of mechanisms described, country of origin, focus of
the studies, perpetrator characteristics, antecedent circumstances, perpetrator
motivation and the circumstances under which the confessions were made.

Methods

An English language literature search was conducted using the search engines
PubMed, Ovid and EBSCO. All three were used to search Medline, and
EBSCO was used to search CINAHL. Primary studies were identified. The
time of the first and last identified studies in Medline were from September
1963 to December 2018, respectively, and in CINAHL from March 1986 to
November 2018. The initial search strategy was developed using PubMed
and Medline with three sets of key words, including both search words and
Medical Subject Headings (MeSH) (see Appendix S1 in the online Supporting
Information). It was modified for use with the other search engines and for the
other bibliographic database. The search sensitivity was augmented by using
supplementary ‘snowballing’ techniques, including checking the references
of all full-text articles. Identified articles, once scanned for duplicates and
relevance, were transferred to a database to coordinate the review and collate
critical appraisal data. Relevant studies with an English language version were
scanned for eligibility by one author (GE) and selected for review (Figure 1).
All eligible articles were independently reviewed by two authors (JL and
SM), and a third review (GE) was undertaken to resolve disagreements relating
to inclusion criteria.
We included all studies of children experiencing AHT in which the authors

explicitly recorded a confession containing the mechanism of injury. Only
cases within each study that had an explicit confession, as opposed to
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witnessed events or an assumed mechanism, were included in the analysis. We
also abstracted additional details when available: country of origin, focus of the
study, age of the child, gender of the perpetrator, perpetrator's relationship to
the child, antecedent circumstances, the perpetrator's motivation and the
circumstances in which the confession was obtained. The focus of the study
included shaking as the potential cause of AHT, a description of confessions
of AHT or a case series that included at least one confession of AHT.
Antecedent circumstances included crying, apnoea, seizures or feeding
difficulty. Perpetrator's motivation included desire to stop the crying,
anger/frustration and loss of control, or ensuring the child's obedience. The
circumstances in which the confession was obtained included medical
evaluation, investigation by law enforcement and/or child protective services,
judicial process, or unclear. In the analysis, confessions reported in
non-medical settings (law enforcement, protective services or judicial process)
were combined and referred to as ‘investigation’.

Quality Standards

The level of detail in a confession may be a reflection of the quality of the
confession. However, no validated ranking system to capture the level of detail
in confessions exists. Therefore, to categorise the level of detail in each
confession, we devised a 4-point quality ranking scale (Table 1). Each

Table 1. Ranking of Confessions of AHT According to the Level of Detail

A The mechanism of injury (shaking, impact, shaking/impact, other) is reported, and all details of the
event are provided (antecedent circumstances, aftermath of the event, and the motivation of the
confessor).

B The mechanism of injury is reported and 2 details among antecedent circumstances, aftermath of the
event, and the motivation of the confessor are provided.

C The mechanism of injury is reported and only 1 detail is provided.
D The mechanism of injury is reported, but no detail is provided.

Figure 1. PRISMA flowchart: Search results. [Colour figure can be viewed at wileyonlinelibrary.com]

255A Systematic Review of Confessions of Abusive Head Trauma

© 2020 John Wiley & Sons, Ltd. Child Abuse Rev. Vol. 29: 253–268 (2020)
DOI: 10.1002/car

http://wileyonlinelibrary.com


confession was ranked independently by two authors (SM and JL); in cases of
disagreement, a third author (GE) served to make the final determination.

Statistical Analysis

We used frequencies, means, and proportions to describe the sample, and
chi-square and Fisher's exact tests to evaluate differences according to
demographic and clinical characteristics. All analyses were conducted with
SAS software, version 9.4 (SAS Institute Inc). A two-sided statistical
significance level of .05 was applied to all results.

Results

Because the included studies used different designs, a meta-analysis was not
possible; however, an individual confession-based analysis was feasible.
There were 55 included studies that contained 434 individual confessions
(range of one to 69 per study, with a median of two). A summary of all
included studies is shown in Table 2. Over the five decades, there was an
increasing number of confessions noted in the literature: four from 1971 to
1979; 46 from 1980 to 1989; 24 from 1990 to 1999; 145 from 2000 to 2009;
and 215 from 2010 to 2018. The 55 studies originated from 15 countries,
across four continents, and an international listserv: 61.5 per cent of
confessions originated in North America, 31.6 per cent in Europe, 5.8 per cent
in Oceania, 0.5 per cent in Asia and 0.7 per cent from the listserv. The studies
were categorised into three groups: those that focused on whether shaking
could cause AHT (yielding 89 confessions; 20.5% of the total studies
analysed), those that focused on confessions (182; 41.9%), and those that
focused on AHT and included at least one confession (163; 37.6%).
The level of detail provided in the confessions varied (Table 1), with 2.3 per

cent ranked A (providing at least three details in addition to the mechanism),
4.8 per cent ranked B, 10.1 per cent ranked C, and 82.7 per cent ranked D (only
the mechanism was described). Confessions published in older studies
provided greater levels of detail: of 74 confessions published from 1971 to
1999, 33.8 per cent were ranked A, B or C as opposed to 19.3 per cent of
145 confessions published from 2000 to 2009, and 10.2 per cent of 215
published from 2010 to 2018 (p < 0.001). In addition, the European studies
provided more detail with 20.4 per cent of confessions ranked A, B or C,
whereas only 11.6 per cent of confessions published in North America ranked
A, B or C (p = 0.02). More details were provided in confessions from studies
that focused on shaking (39.3%) compared with studies that focused on
confessions (3.3%) and studies on AHT more generally (20.9%) (p < 0.001).
The mechanisms reported in the confessions were 64.1 per cent shaking

alone, 17.1 per cent impact alone, 18.0 per cent shaking plus impact, and 0.9
per cent other mechanisms. Table 3 shows the mechanisms from the three
continents where the majority (98.8%) of confessions were obtained. When
shaking alone was compared to the other mechanisms from these three
continents, there was no statistically significant difference in the percentages
of shaking alone: 64.0 per cent of confessions from North America, 64.2 per
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of one to 69 per
study, with a median
of two)’

‘The mechanisms
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cent of confessions from Europe, and 60.0 per cent of confessions from
Oceania (p = 0.92).
Confessions were obtained during the investigation in 50.9 per cent of cases

and during the medical evaluation in 13.6 per cent of cases; this information
was missing in 35.5 per cent of cases. When the frequencies of the mechanisms
were compared in these three categories, there was no statistically significant
difference (p = 0.45). For example, the percentage of cases due to shaking
alone was 74.6 per cent in confessions from the medical evaluation, 63.4 per
cent in confessions from investigation, and 61.0 per cent when the
circumstances were unknown.
Age of the victim was provided in 134 cases; the ages ranged from two

weeks to seven years, and 85.8 per cent were less than one year of age.
Analysis of the children whose ages were known showed a significant
difference in the occurrence of shaking alone, with 82.6 per cent of those less
than a year old vs 42.1 per cent of those older (p < 0.001). There was a gradual
reduction in the prevalence of shaking alone throughout the first 24 months:
85.1 per cent of those aged 0–5 months, 73.1 per cent of those 6–11 months,
and 42.1 per cent of those at least 12 months (p < 0.001).
The gender of the perpetrators was available in 119 cases: men alone

outnumbered women alone (67.2% vs 27.7%) with 5.0 per cent being a man
and a woman together. When there was a sole perpetrator and shaking the only
mechanism, men were more likely to shake the child than women, but this
difference was not statistically significant (76.3% vs 66.7%, p = 0.29). Among
the cases where there was a sole female perpetrator and the age of the child was
known (n=28), 42.9 per cent abused children 0–5 months of age, 39.3 per cent
abused children 6–11 months of age, and 17.9 per cent abused children at least
12 months of age. In contrast, males were more likely to abuse younger
victims. Among the cases where there was a sole male perpetrator and the
age of the child was known (n=59), the percentages by age group were 78.0
per cent, 6.8 per cent and 15.3 per cent, respectively (p < 0.001).
Data were available about the relationship of the perpetrator to the child in

111 cases, of which six involved two perpetrators. Of the 105 cases with a
single perpetrator, 80 (76.2%) were biological parents, with twice as many
fathers alone (n = 51) abusing their children as mothers (n = 25) (parents'
gender was unspecified in four of the cases). In addition, 10 (9.5%) involved
sitters, eight (7.6%) unrelated males, and three (2.9%) stepfathers. For
grandmothers, aunts, siblings and foster mothers, there was only one (<1%)
case per category. Biological fathers were more likely to abuse infants
(92.0%) than older children (8.0%), while unrelated males/stepfathers were
less likely to abuse infants (44.4%) compared to older children (55.6%)
(p < 0.001).
Where the circumstances immediately prior to the abuse of the child were

described (n = 50 cases), crying was the trigger in 60.0 per cent. Of the 30
cases where crying was cited, 76.7 per cent of the victims were shaken vs
90.0 per cent in the 20 cases where crying was not cited (p = 0.23). Of these
20 cases, the antecedent circumstances included eight (40%) cases involving
respiratory difficulty (e.g., apnoea, shallow breathing, choking), three (15%)
seizures, seven (35%) difficulties with either feeding or toilet training and
two (10%) other. The perpetrator's motivation was reported in 49 cases. The
two most common motivations were frustration and loss of control in 42.9

‘85.8 per cent [of
victims] were less
than one year of age’

‘Biological fathers
were more likely to
abuse infants (92.0%)
than older children
(8.0%)’
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per cent of cases and reviving the child or stopping the choking in 30.6 per
cent. The above findings are detailed in Table 2.

Discussion

In this comprehensive systematic review of studies detailing confessions of
AHT, we identified 434 confessions in 55 articles, across four continents.
The details provided by the perpetrators highlight the similarities as to how
these children suffered AHT.
Our study has four key findings. First, shaking is by far the most

frequently described mechanism of AHT in confessions; moreover, although
shaking is most frequently described without impact (64%), both shaking
and impact are described together (18%), and impact is described alone
(17%). Second, studies of confessions are described in 15 different
countries, indicating that AHT occurs across four continents, most
commonly as the result of shaking. Furthermore, the percentage of
confessions reporting shaking alone did not differ among the three major
continents included in the study: North America, Europe and Oceania.
Third, when confessions were obtained during the investigation (i.e. during
police or child protective services investigation or the judicial process), they
were no more likely to include shaking alone than when confessions were
obtained during the medical evaluation. Finally, of the confessions with
information about the gender of the perpetrator, 67 per cent were by males
alone. Of the confessions by single perpetrators with information about the
relationship to the victim, biological fathers were the most frequent (49%),
followed by mothers (24%).

Previous Literature on Confessions of AHT

Although reports of confessions of AHT with shaking have appeared in
medical literature for over four decades, the only previous review of
confessions was conducted by Leestma (2005) based on studies published from
1969 to 2001. In that review, the author searched the literature for studies in
which ‘anyone was on record as having admitted to shaking the baby victim
in any fashion, since this is the presumed independent variable of possible
causality’ (Leestma, 2005, p. 200). The aim of that study was to correlate
confessions of shaking to specific clinical features, pathology and outcomes.
From 57 published articles included by Leestma, there were 54 cases reported
in which someone had shaken the victim in some manner, and detailed clinical
information was given. Of the shaking cases, the author stated that 11 had no
evidence of cranial impact (and therefore were cases of shaking alone), 12
had evidence of cranial impact (and presumably suffered from shaking and
impact), and 18 provided no information aside from the confession about
cranial impact. In addition, there were 13 cases from an article by Hadley
et al. (1989), but these cases were discussed separately because Leestma felt
that it could not be determined whether these cases included a confession of
shaking. In our review of Hadley et al.'s (1989) article, however, we included
these cases as the authors explicitly stated that these 13 cases had ‘a

‘Shaking is by far the
most frequently
described
mechanism of AHT in
confessions’
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documented history of infant shaking as admitted by the parent-boyfriend-
babysitter perpetrator’ (p. 538).
The other publication that examined confessions was the Swedish Agency

for Health Technology Assessment and Assessment of Social Services (SBU)
report (SBU, 2016), which accepted as valid only those studies of shaken baby
syndrome exhibiting the ‘triad’ with either witnessed or confessed isolated
traumatic shaking. By restricting themselves to the use of the term ‘triad’,
which is used in legal but not medical settings, the authors then limited their
included studies of confessions to only two published studies: Adamsbaum
et al. (2010) and Vinchon et al. (2010). In our systematic review, we included
any article that contained a confession of AHT with the mechanism of injury
(not restricted to shaking alone), because our review focused on the question
of whether the published literature included descriptions in which an adult
acknowledged responsibility for the mechanism of injury in a child who had
been diagnosed with traumatic brain injury. We did not limit ourselves to
specific clinical features in the child.

Similarities in the Mechanism of AHT across Different Areas of the World

It is striking that we identified confessions of AHT in articles from 15
different countries representing four continents; moreover, the most
commonly reported mechanism of trauma was shaking alone from every
continent, and from 13 of the 15 countries. There were two studies that did
not include confessions of shaking alone, one from Belgium (De Leeuw
et al., 2013) and one from Italy (Porzionato et al., 2008). However, 13 of
the 19 confessions from Belgium described shaking with impact, and the only
confession reported from Italy described shaking with impact. The geographic
diversity of the studies reporting confessions indicates that confessions of
AHT and of shaking, most commonly shaking alone, occur across multiple
countries. This finding may indicate a universal way that a frustrated and/or
angry adult responds when stressed and overwhelmed by the behaviour of a
young child.

Circumstances of the Confession

Because in some countries investigation occurs during the judicial process, in
our analysis we combined investigations conducted by the police and/or child
protective services, and investigations that occurred during the judicial
process. Some authors have doubted the truthfulness of confessions of
shaking obtained during interrogation and plea bargaining. For example,
Findley et al. (2012) have argued that false confessions result partly from
psychological techniques used in interrogation, such as the presentation of

Table 3. Mechanism of Injury by Continent

North America
(n = 267)

Europe
(n = 137)

Oceania
(n = 25)

Total
(n = 429)

Mechanism
Shaking, n (%) 171 (64.0) 88 (64.2) 15 (60.0) 274
Impact, n (%) 40 (15.0) 27 (19.7) 7 (28.0) 74
Shaking & Impact, n (%) 56 (21.0) 21 (15.3) 0 (0.0) 77
Other, n (%) 0 (0.0) 1 (0.7) 3 (12.0) 4
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real or fabricated proof of guilt that makes the suspect feel the situation is
hopeless. Tuerkheimer (2014) has argued that during plea bargaining, an
innocent suspect may be led to believe that it is in his/her best interest to confess
falsely, if that person perceives that there is a high likelihood of conviction by the
court. Neither psychological techniques of interrogation nor plea bargains are
part of a medical evaluation. Therefore, if interrogation and plea bargaining
increase the likelihood of false confessions of shaking, one would expect more
confessions of shaking during investigation and the judicial process than during
medical evaluation. Our finding that shaking was not reported more frequently in
confessions obtained during investigation and judicial proceedings compared to
those obtained during medical evaluations suggests that no overt bias is
associated with the circumstances of the confession.

Perpetrator's Gender and Relationship to the Victim

Where the gender of the perpetrator was known, we found a substantial
preponderance of men. This finding is similar to the results of previous studies
that included perpetrators who never confessed (Starling et al., 1995; Starling
et al., 2004; Starling and Holden, 2000), but it is not clear that our findings
indicate that males are more likely to abuse than females. Esernio-Jenssen
et al. (2011) reported that male perpetrators of AHT are more likely to confess,
which, if correct, might explain our findings of male preponderance. Males
who confessed were more likely to abuse younger victims than females who
confessed. With regard to the relationship to the victim, of those who
confessed, fathers were the most frequent; however, our data do not speak to
whether fathers are actually more likely to commit abuse than others or
whether they are simply more likely to confess. A substantial number of
mothers were also the confessed abusers, and this should be borne in mind
by those investigating such cases. We also found sitters and unrelated males
among the perpetrators who confessed, but they represented a smaller
percentage than in some studies (Starling et al., 1995; Starling et al., 2004;
Starling and Holden, 2000).
Only 17 per cent of the confessions provided at least one additional detail

beyond the mechanism of the injury; within the limits of this analysis, we noted
that crying was the most frequently reported antecedent circumstance, and
frustration and loss of control were the perpetrators' most frequent motivations,
consistent with findings by Barr et al. (2006), Barr (2012, 2014) and Brewster
et al. (1998).
There are at least four limitations to our study. First, we searched two major

databases, but no legal databases, so it is possible that some articles describing
confessions were missed. However, the database search was supplemented by
reference checking and a wide range of search terms to allow for historical
and cultural differences in terminology. Second, most of the confessions did
not include additional details beyond the mechanism of the injury. Third, a
substantial number of confessions (n = 89) came from articles that focused on
shaking as a mechanism. Of these confessions, 75 per cent reported shaking
alone compared to confessions from articles that described all mechanisms of
AHT, where 61 per cent reported shaking alone. The articles that focused on
shaking were examining whether shaking alone could cause the symptoms,
signs, or imaging findings of AHT. For example, Gill et al. (2009, p. 619)
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designed their study to ‘support or dispute pure shaking as the cause of death’.
Also, Biron and Shelton (2005, p. 1350) stated that their goal was ‘to identify
instances of shaking in the absence of any impact evidence’. The approach used
by these authors for selecting cases to include in an article may have resulted in
a falsely elevated percentage of cases attributed to shaking alone. Finally, it is
possible that some of the reported confessions were false. For example, it might
be easier and more socially acceptable to confess to shaking an infant as
opposed to slamming the infant on a surface. If this supposition is true, then
there may be confessions in the literature that are not accurate.
In summary, despite scepticism by some regarding the role of shaking in AHT,

this comprehensive systematic review clearly shows that confessions of AHT
occur across different regions of the world, and that shaking alone is the most
commonly reported mechanism of injury. Furthermore, shaking with or without
impact accounts for over 80 per cent of the confessed mechanisms. Despite
concern that investigation and the judicial process can lead to false confessions,
we found no evidence that confessions during those circumstances were more
likely to include shaking than those given during medical evaluation. While male
caregivers are the most common confessed perpetrators, females (mothers,
relatives, and sitters) account for over one-quarter of cases. Finally, the notable
similarities in the description of shaking in confessions, regardless of country
or circumstance, emphasise the significance of shaking in AHT; moreover, these
similarities clearly refute the argument that there are insufficient data within the
published literature to support shaking as an important cause of AHT.
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