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SUMMARY:

Shaken baby syndrome in its most extreme form - assuming abuse when a child has two specific
brain injuries but no other signs of trauma - quite possibly does not exist. Other countries aren't
so quick to find abuse where there are no external indicia: Eva Lai Wah Fung, a Hong Kong
researcher writing in Pediatrics International, states, "Retinal hemorrhage and subdural
hematoma without external signs of injury in Japan [and Hong Kong] is usually attributed to
accidental, trivial head injury, whereas subdural hemorrhage associated with external signs of
trauma to the face or head were commonly found in cases of genuine child abuse. In spite of the
many scientific studies that uncritically accept the existence of SBS, an adequate link between
shaking a baby and the two SBS markers has never been scientifically verified and the latest
evidence points strongly to organic reasons for the babies' distress, as opposed to shaking.
Courts should admit, under Daubert, that evidence showing that the two classic medical signs
used to show that a child had been deliberately shaken to the point of injury or death (subdural
hematoma and retinal hemorrhaging in a child) is insufficient proof that a crime has been
committed.

HIGHLIGHT: The problem isn't what we don't know.
The problem is what we do know that isn't so (1).

TEXT:
1. Introduction

Shaken baby syndrome in its most extreme form - assuming abuse when a child has two specific
brain injuries but no other signs of trauma - quite possibly does not exist. An estimated
1,070,000 children were victims of abuse and neglect in 1999 (2). Of those, shaken baby
syndrome is said to have injured or killed thousands (3). Even though the syndrome is almost
universally accepted, the scientific underpinnings are surprisingly weak. Furthermore, recent



findings point toward apnea (the baby stops breathing) - not deliberate harm - as the cause of the
injury.

Since 1974, when shaken baby syndrome was first described (4) many caretakers have been
convicted of violently shaking a baby to death. When there were no other signs of abuse, if a
baby was found to be suffering with two symptoms - bleeding on the brain (subdural or
subarachnoid hematoma) and bleeding behind the eyes (retinal hemorrhaging) - it was sufficient
for conviction.

However, recent research, examined in this Note, casts doubt on the presupposition that the
presence of SBS in a baby indicates that the baby was abused.

Under the existing test for admission of expert testimony into court, evidence of SBS does not
show that a crime has been committed, and thus should not be used as grounds for criminal
liability without other corroborating evidence.

A. Defining Shaken Baby Syndrome

SBS, as widely reported in the medical, legal, and public spheres is generally described as having
the following features:

Caretakers may misrepresent or claim to have no knowledge of the cause of the brain injury.
Externally visible injuries are often absent.

The act of shaking leading to shaken baby syndrome is so violent that individuals observing it
would recognize it as dangerous and likely to kill the child. Shaken baby syndrome injuries are
the result of violent trauma.

Serious injuries in infants, particularly those that result in death, are rarely accidental unless there
is another clear explanation, such as trauma from a motor vehicle crash (5).

Consistent with the attitudes shown in the above quotes, if the medical and legal communities
find SBS present in a child, the nearest adult is said to have deliberately and maliciously hurt that
child (with all the concomitant legal implications) if the child is found to have subdural or
subarachnoid hematoma and retinal hemorrhaging even when there are no other symptoms of
abuse, such as finger marks, skull fractures, bruising at the back of the neck, indications of earlier
injuries, and so on.

B. Medical Definitions of Shaken Baby Syndrome
1. Subdural and Subarachnoid Hematoma
The brain has three membranes surrounding it: an outer layer, called the dura matter, a middle

layer, called the arachnoid, and a thin inner layer, called the pia matter (6). A subdural
hematoma is bleeding between the dura and the arachnoid (7). An arachnoid hemorrhage is



bleeding between the arachnoid layer and the pia matter (8). Adults experience two types of
hematomas. An acute hematoma can be caused by a fall or a sudden blow, while a chronic
hematoma can develop slowly over a period of weeks or months (9). Acute hematomas have
severe symptoms such as loss of consciousness, severe headache, weakness on one side of the
body, seizures, and changes in vision (10). Chronic subdural hematomas, in contrast, produce
less-severe symptoms such as: mild headache; nausea or vomiting; change in personality; and
weakness, numbness, or tingling in the arms and the legs (11).

Subdural and arachnoid hematomas as diagnosed in SBS are said to be produced by rotational
forces that shear blood vessels as the brain is shaken and battered against the skull (12). These
hematomas can also be produced by natural causes such as a ruptured berry aneurism (13),
congenital bleeding problems (14), osteogenesis imperfecta (brittle-bone disease), external
hydrocephalus (water on the brain), and rebleed of prior hematoma (15). Some researchers
suggest that vaccine reactions could also cause the symptoms of SBS (16). Recent medical
research shows that lack of oxygen to the brain can, by itself, cause subdural hematoma (17).

2. Retinal Hemorrhaging

Besides hematoma, the only other physical evidence for a diagnosis of SBS required by most
courts is retinal hemorrhaging (18). The presence of such hemorrhaging is often seen as a marker
of abuse (19). Such hemorrhages "are greatly overrepresented among cases of nonaccidental
trauma in young children," (20) with incidence found between 50 and 100% of the time in
injuries deemed non- accidental (21). But full-term babies delivered vaginally often have similar
hemorrhages to those found in SBS, though they often disappear within a week (22).

C. The Size of the Child-Abuse Problem

Fifteen out of every hundred children are said to suffer abuse in a year (23). Seventy-six percent
were under five, with 40% under a year old (24). Of those abused, 18% suffered from physical
abuse: about 192,600 children (25). In 1999, 1,108 children died because of abuse (26). The
number of children affected by SBS is not so clear. Commentators estimate that an immense
number of children, up to 50,000 a year, are harmed by shaking (27), with up to a quarter of the
children dying as a result (28). This number, however, is wildly inflated. The number 50,000
represents the total number of children who die of all causes in any year (29). If a quarter of the
shaken babies die, that would be a total of 12,500 deaths per year, more than ten times the
number that are killed from abuse by all causes. The improbable numbers given would support
the conclusion that emotional issues surrounding SBS are getting in the way of clear thinking,
even in trained scientific populations.

Exact SBS numbers are difficult to calculate, but one nationwide study found a total of 523
deaths from 1994 to early 1998 (based on a 42% return rate on surveys) (30). Scaling the number
up (multiplying 523 by 1.58) yields around 825 deaths total, which works out (roughly) to about
206 deaths per year nationwide (31). With regard to prosecutions, a recent Westlaw search
reports eighty-four cases in the United States in 2002 that concerned SBS.



D. Legal Ramifications of a Diagnosis of SBS

A medical finding that a baby has the two markers for SBS often leads to dire consequences for
the caregiver, even with no other finding or even suspicion of abuse.

In People v. Rader (32) a father was convicted of aggravated battery of a child when he confessed
to slapping and shaking the baby in an attempt to revive it after it stopped breathing (33). The
father also confessed to slapping the child across the face twice, and even though the court took
this as a sign of abuse (34) the father's testimony was that he was trying to revive the child (35).
He was convicted on the theory that the injuries were so severe they could only have been caused
by violent shaking (36) and he was sentenced to twelve years in prison (37).

In another case, People v. Wong (38) both caretakers were convicted of second-degree
manslaughter and endangering the welfare of a child when their baby died and was diagnosed
with the two SBS markers (39). Mr. Wong was convicted of shaking the baby to death, and Mrs.
Wong was convicted of letting the death happen, under the theory that she must have been
"personally aware that the shaking had occurred.” (40). Here, as in Rader, the court mentioned
no other signs of abuse, and they assumed that a brutal homicide must have happened based
solely on the evidence of "ruptured blood vessels.” (41) As the record states:

“An autopsy performed on the child revealed that he had died as a result of internal brain injuries,
including ruptured blood vessels, that could only be attributed to "shaken baby syndrome.” That
condition occurs when an infant under the age of one is subjected to violent shaking causing his
or her head to snap back and forth. Under those conditions, the infant's brain, which is very soft,

will move around inside the head, leading to ruptured blood vessels, hemorrhaging and swelling
(42).

The Wong court uncritically accepted the standard definition of SBS, where it might have
required more evidence if the parties involved had a better understanding of the underlying
scientific debates.

This Note first examines the evidentiary standard required to present scientific information as
defined by the U.S. Supreme Court in Daubert v. Merrill Dow Pharmaceuticals, Inc. (43). It then
reviews the current scientific literature on SBS, and finally, it concludes that SBS in its current
form should not be accepted by courts as good science. Rather, SBS should be seen as
scientifically unproven and insufficient, standing alone, to be the legal basis for proving that a
crime has been committed.

I1. The Evidentiary Standard Under Daubert
A. Daubert v. Merrell Dow Pharmaceuticals, Inc.
Federal Rule of Evidence 702 gives the standard for presenting scientific evidence in court (44).

The main Supreme Court case that interprets this rule, Daubert, informs courts that they must
make an independent inquiry into the validity of any scientific testimony presented. Daubert asks



the courts to make a determination of "whether the reasoning or methodology underlying the
testimony is scientifically valid and of whether that reasoning or methodology properly can be
applied to the facts in issue.” (45).

Four factors are outlined, and a fifth suggested, for judges to use when determining if proposed
testimony crosses the scientific threshold (46). Each is discussed below.

1. Can and Has the Theory Been Tested?

The first (and most confusing) factor is "whether a theory or technique ... can be (and has been)
tested.” (47) Quoting the philosopher of science Karl Popper, the Court stated, "the criterion of
the scientific status of a theory is its falsifiability, or refutability, or testability.” (48) This
actually poses two separate questions: (1) Can the theory be falsified in the Popperian sense? (2)
Has the theory been sufficiently tested? Each question will be discussed in turn.

a. Is the Theory Falsifiable?

According to Popper, "the work of the scientist consists in putting forward and testing theories.”
(49). Scientists make a guess (a theory) and then test that guess to see if it comports with reality.
Not all guesses count as scientific, though. A guess must be capable of disproof: there must be
some identifiable fact that - if true - would disprove the theory. That is, the theory can be proven
or disproven by looking at empirical evidence. Popper himself says, "[A] theory is falsifiable if
the class of its potential falsifiers is not empty.” (50). Popper gives the example that "to falsify
the statement "All ravens are black' the inter-subjectively testable statement that there is a family
of white ravens in the zoo at New York would suffice.” (51).

However, a scientific guess is not upgraded to a scientific theory until it has garnered
experimental or observational support (52). Even as a theory it is still tentative, always
susceptible to falsification.

If something is unfalsifiable, it doesn't mean that it's not true, just that it's not strictly scientific.
A classic unfalsifiable phrase is "God moves in mysterious ways.” There is no experiment that
could be devised to disprove such a statement. Paradoxically, such unfalsifiable theories appear
to have greater explanatory power than those that are testable (53). For example, creation
science, an unfalsifiable theory, (54) contemplates the origins and the ultimate meaning of life -
topics that are outside the scope of scientific proof (55).

b. Has the Theory Been Falsified?

Once a theory has been found to be scientific, the next question is whether it has been falsified or
corroborated by observations or experiments. That is, has the theory been verified? Confusing
the second Daubert criterion (whether the theory has been falsified through experimentation)
with the first (is this idea sufficiently scientific in the first place) is a serious mistake, as it
changes the question from analyzing the essential nature of the theory (correct) to looking at the
current state of the data on the theory (incorrect) (56). This is a subtle point (57) but an



extremely important one, because it marks the boundary between objective science, which
belongs in the courtroom, and inexact belief, which does not.

In particular, a scientific theory may be disproven by a single journal article, no matter how many
other articles have been published that agree with it. One view of Earth from space is enough to
disprove the flat-earth theory, no matter how many people warn that you will fall off the edge if
you travel too far.

2. Has the Theory Been Peer-Reviewed?

The second Daubert factor is whether, and to what extent, the theory has been published in peer-
reviewed journals. "The fact of publication (or lack thereof) in a peer reviewed journal thus will
be a relevant, though not dispositive, consideration in assessing the scientific validity of a
particular technique or methodology on which an opinion is premised.” (58)

3. What Is the Rate of Error?

Third, the Daubert Court looks at rate of error. "Additionally, in the case of a particular scientific
technique, the court ordinarily should consider the known or potential rate of error....” (59)

4. What Is the Acceptance Level?

Fourth, the degree of acceptance in the scientific community can be considered. A "reliability
assessment does not require, although it does permit, explicit identification of a relevant
scientific community and an express determination of a particular degree of acceptance within
that community.” (60). However, "general acceptance is not a necessary precondition to the
admissibility of scientific evidence under the Federal Rules of Evidence.” (61).

5. Flexibility Concerns

Finally, the Court emphasizes the flexibility of the inquiry, whose "overarching subject is the
scientific validity - and thus the evidentiary relevance and reliability - of the principles that
underlie a proposed submission. The focus, of course, must be solely on principles and
methodology, not on the conclusions that they generate.” (62). This implicitly recognizes that
scientific truths are conditional, and new results, as long as they are reached by appropriate
methodologies, should not be discarded simply because they are controversial.

The Court blurred this rule a bit in General Electric Co. v. Joiner (63) when it stated that
"conclusions and methodology are not entirely distinct from one another.” (64). However, as it
later stated that "[a] court may conclude that there is simply too great an analytical gap between
the data and the opinion proffered," (65) it seems clear that the Joiner Court's opinion was that
good data alone will not bless scientific testimony with enough reliability to leap over the
Daubert threshold. The data must also be accompanied by reasonable conclusions.

B. Kumho Tire Co. v. Carmichael (66)



The Daubert Court left open the question of whether the Daubert factors should be applied to
nonscientific testimony. Two competing views arose: one held that the Daubert factors should be
applied to all reliability testimony, while the other held that the pre-Daubert application of Rule
702 still stood for testimony that wasn't strictly scientific. (67).

In Kumbho Tire, the Court concluded "that Daubert's general holding - setting forth the trial
judge's general "gatekeeping' obligation - applies not only to testimony based on "scientific'
knowledge, but also to testimony based on "technical' and "other specialized' knowledge.” (68).
The Court, however, took great pains to emphasize the flexibility of the analysis, stating that the
list of factors in Daubert was "meant to be helpful, not definitive," (69) and that the specific
criteria used "must be tied to the facts of a particular case.” (70).

II1. The Science Behind Shaken Baby Syndrome
A. History

In the landmark 1962 paper The Battered-Child Syndrome (71), C. Henry Kempe described a
constellation of symptoms in children that were most likely caused by abuse rather than accident,
as had been previously assumed. These included outward physical indicia of abuse such as poor
skin hygiene, multiple soft-tissue injuries, malnutrition, fractures (especially those of different
ages indicating ongoing abuse), and "a history of previous episodes suggestive of parental neglect
or trauma.” (72). Internal indicia such as subdural hematoma is also mentioned as "an extremely
frequent finding.” (73). This article brought the problem of abused children to the forefront of
American society, and it intensified the role of the physician as a first-line defense against child
abuse (74).

Expanding on the earlier work, John Caffey in 1974 suggested that babies could be seriously
injured with no external signs of trauma to the body (75). Rather, a finding of subdural
hematoma and intraocular hemorrhages was sufficient to determine abuse (76). Although Caffey
posited a mechanism for the syndrome, the delicate infant head striking the chest and back (77),
he admitted that his "current evidence [was] manifestly incomplete and largely circumstantial.”
(78).

B. Early Proof

In 1987, a biomechanical study was undertaken by Ann-Christine Duhaime and others to
discover what forces affected babies' heads when they were shaken (79). Carefully designed
models of infant heads were equipped with accelerometers and then shaken. The gathered data
were then compared with known primate-shaking data. The comparison showed that shaking
alone (the method postulated by Caffey) produced less than one quarter of the force necessary to
produce the SBS markers of subdural hematoma and retinal hemorrhaging in primate models
(80). A force fifty times greater than shaking was produced by the sudden deceleration when the
model was thrown against an object (81). The authors concluded that shaking didn't produce the



SBS markers, but hedged their language: "It is our conclusion that the shaken baby syndrome, at
least in its most severe acute form, is not usually caused by shaking alone.” (82). They suggested
that the term "shaken impact syndrome" be used instead (83).

The authors stated in conclusion that "unless a child has predisposing factors..., fatal cases of the
shaken baby syndrome are not likely to occur from the shaking that occurs during play, feeding,
or in a swing, or even from the more vigorous shaking given by a caretaker as a means of
discipline.” (84). Indeed, shaking itself (with a force of 9.29 Gs) was shown by the study not to
cause the injuries at all (85). Rather the injuries were caused by the impact acceleration (with a
force 428.18 Gs) when the model slammed into a metal bar or a padded surface (86).

A 1989 study by Mark Hadley (87) came to the opposite conclusion, saying that "direct cranial
trauma is not an essential element of the injury mechanism in young patients who sustain severe
whiplash-shake injuries.” (88). The Hadley study examined thirty-six infants with head injuries
(89). Thirteen of these patients had no "direct cranial trauma," but had both retinal hemorrhaging
and either subarachnoid or subdural hemorrhaging (90). This was seen as proof that the children
had "a history of whiplash-shake injury without direct impact trauma" even though "doubt
remains about the true mechanism of these injuries.” (91). This is circular reasoning. There is
nothing in the record saying that the babies were shaken; the authors are simply assuming their
conclusion.

This point is made by a Hong Kong researcher (whose paper on the restricted definition of child
abuse in the Far East is referenced later), who mentions the circular reasoning at the heart of the
western SBS definition:

If all members of the [child abuse] team are "educated" to the fact that the presence of subdural
hematoma and/or retinal hemorrhage with "no history accounting for patient's serious head
injury," is diagnostic of child abuse, then all cases will increasingly be so classified irrespective
of what the caregivers say. For some this may mean a lengthy term in jail (92).

Another study by Duhaime, published in 1992, looked at both accidental and inflicted head
injuries in children younger than two to help determine which specific markers were indicia of
abuse (93). However, the presence of a hematoma with "changing history or developmentally
incompatible history" was considered presumptive proof of abuse (94). The authors found that
nearly a full quarter of the children with head injuries met their criteria for intentional infliction
(95). However, as (1) possessing an intracranial hemorrhage with (2) a "history insufficient to
explain injuries" was considered a primary marker of abuse (96), they were using inclusion
criteria to define the conclusion: circular reasoning - a methodological flaw.

Interestingly, though in the body of the paper the authors say that "retinal hemorrhages can occur
under a variety of circumstances," (97) in the conclusion they say, "retinal hemorrhages are
highly associated with inflicted injuries in very young children....” (98). Again, the inclusion
criterion of retinal hemorrhaging is being used to justify its presence (99).



Duhaime updated her findings in a 1998 paper in the New England Journal of Medicine (100).
Though she mentioned that "the causes of the severe brain swelling and subsequent extreme
tissue loss in infants with the shaking-impact syndrome who survive are incompletely
understood," (101) she goes on to state that subdural and subarachnoid blood is the most
common finding and "a marker for the threshold of force required to cause the injury.” (102).
Again, a circular definition is used to determine when injuries are non-accidental, which includes
a history of no or little trauma and the presence of subdural hematoma (103).

The Caffey markers, bleeding in the brain and retinal hemorrhaging, standing alone, are now
almost universally seen as proof of SBS - that the baby was deliberately harmed by a much
larger, malevolent caretaker (104). This view has also been adopted by the legal community.
For example, in 1999 the Indiana Legislature adopted a definition of "shaken baby syndrome"
that requires bleeding inside the head and one of twelve other symptoms, including subdural
hematoma (bleeding inside the head) and retinal hemorrhage (105). Courts also try and convict
people under this medical hypothesis (106). However, new research casts doubt on the scientific
basis of the theory.

C. Current Findings

A paper recently published in the British Journal of Neurosurgery by R. Uscinski calls into doubt
the original Caffey study (107). It points out that the only study offered in Caffey as
experimental verification of SBS as a cause of traumatic injury in babies actually looked at
whiplash injury incurred in simulations of rear-end vehicle collisions (108). No shaking was
involved (109). Rather, the conclusions of the work cited by Caffey were that severe whiplash
(110) caused head injuries (111). The 1987 Duhaime study cited earlier showed that humans
could only shake with enough force to produce one quarter of the "predicted concussive injury
thresholds" (112) meaning that shaking as a cause of injury has no theoretical basis, although
hurling a child will do much damage. Furthermore, "subdurals in infants can occur after
apparently normal birth, and a true incidence (and prevalence) of birth related subdural bleeding
has yet to be determined. [A child with such bleeding could] present clinically weeks or even
months later with a chronic subdural haematoma.” (113). This child would fit the current
definition of SBS even if it had never been shaken. Uscinski also points out that prior to 1972
retinal hemorrhaging "was a diagnostic aid in detecting the presence of chronic subdural
haematoma in children.” (114). So, rather than being an independent marker of abuse, retinal
hemorrhaging might simply be a result of an underlying subdural hematoma.

Other countries aren't so quick to find abuse where there are no external indicia: Eva Lai Wah
Fung, a Hong Kong researcher writing in Pediatrics International, states, "Retinal hemorrhage
and subdural hematoma without external signs of injury in Japan [and Hong Kong] is usually
attributed to accidental, trivial head injury, whereas subdural hemorrhage associated with
external signs of trauma to the face or head were commonly found in cases of genuine child
abuse.” (115). By studying brain injuries in piglets, other researchers have discovered that infant
brains were no more susceptible to traumatic brain injury than adult brains (116).



Perhaps the most informative study to date, by J.F. Geddes and others, is one that examined "37
infants aged 9 months or less, all of whom died from inflicted head injuries.” (117). It shows, by
careful microscopic examination of infant brains said to have died from SBS, that they do not
have the damage at the cellular level that would indicate trauma caused by shaking or by shaking
and throwing (118). Not only does shaking not cause SBS, but neither does shaking and then
tossing: the shaken-impact syndrome.

The study states, "Seen from this point of view, the debate over shaken versus shaken-impact
becomes irrelevant, and because there is no DAI [diffuse axonal injury] it is possible that the
severe acceleration-deceleration injury that is so often cited does not in fact occur in shaken-baby
syndrome.” (119).

Furthermore, the study shows that apnea (cessation of breathing) causes the SBS markers (120).
In the court cases cited previously (and many others) (121), the accused said that they shook the
babies because they weren't breathing. These authors say we should believe them. "While one
might tend to dismiss the statements of carers in child abuse cases, the story of respiratory
abnormalities or apnea recurs with great regularity in the clinical notes of the infants.” (122).
This finding is one of many in the text of the article, but is highlighted in an accompanying
editorial, which strongly implies that lack of oxygen alone may be enough to cause the observed
injuries (123).

The authors posited a reason for the apnea. Eleven of the infants had damage to a regulatory area
of the brainstem that controls breathing (124). The authors hypothesized that this area could be
easily damaged by shaking, and that the damage then causes apnea (125). However, twenty-three
of the thirty-seven babies had no signs of such damage to their brainstems, and their deaths are
not otherwise explained (126). One is left with the reasonable inference that their brain swelling
was caused by apnea alone, or at least by apnea combined with some cause other than shaking.

A related study in the same issue of Brain, by the same authors, looked at fifty-three cases of
non-accidental head injury (127). Researchers looked for microscopic evidence of impact
(diffuse axonal trauma), but found it in only two infant cases, both of whom also had severe head
injuries (128). However, global hypoxia (insufficient oxygen to the brain) was found in 84% of
the infant cases (129). This indicates that the brain was not damaged by shaking (130). Retinal
hemorrhaging was "seen both in cases in which impact had occurred, and in cases in which there
was no macroscopic evidence of impact. There was, however, a statistically significant
association between subdural and retinal bleeding.” (131). In layperson's terms, if there's
bleeding on the brain, there is often bleeding behind the eyes as well.

Two ophthalmologists summing up the current state of research stated, "The actual existence of
SBS as a pure pathologic entity unassociated with blunt force head trauma must be seriously
questioned.” (132). "If one thing is clear now, it is that we do not understand the
pathophysiology of infant brain injury nearly as well as we thought.” (133).

IV. Examining Shaken Baby Syndrome Testimony in Light of the Daubert Factors



A. Can the Theory Be Tested, and Has It Been Tested?
1. Is the Diagnosis of SBS as It Currently Stands Falsifiable?

A logical circularity resides at the heart of most SBS studies. One of the main diagnostic
findings leading to an SBS diagnosis is the absence of any other signs that abuse has occurred.
The original Caffey study said: "The absence of a history of trauma of any kind in 54% [of
children diagnosed with shaken-whiplash syndrome] is significant and suggests that whiplash
shaking may be the cause in many patients.” (134). In other words, if there is no other cause at
all then we assume whiplash from shaking. Non-accidental head injury was likewise presumed
in a 1999 study if a child had intradural hemorrhages (bleeding on the brain) and "history
insufficient to explain injuries.” (135).

Similarly, the Hadley article discussed supra, widely cited for the proposition that no direct
trauma is necessary for a finding of SBS, has similar language worth quoting. It too says that
finding no trauma (that is, no sign of abuse) is prima facie proof that such abuse occurred:

“Our data do not conclusively demonstrate that severe neurological trauma can occur with rapid,
forceful, repetitive acceleration-deceleration of the head and neck with respect to the torso.
Because most of these assaults are not witnessed, doubt remains about the true mechanism of
these injuries. However, to the best of our abilities and those of the other professionals
investigating these cases, we were able to document that each of the 13 patients had a history of
whiplash-shake injury without direct impact trauma. Supporting the history in each case is the
fact that none of the patients had clinical signs or radiographic evidence of craniofacial trauma.”
(136).

This conflicts strongly with the major forces that are said to be necessary to produce such
symptoms, "The act of shaking ... is so violent that [untrained] individuals observing it would
recognize it as dangerous.” (137). Other related causes of childhood trauma, which differ from
SBS mainly because of the greater degree of visible harm to the child, do not show subdural
hematoma and retinal hemorrhage.

It is striking to see just how few cases of RH [retinal hemorrhaging] occur after TA [traffic
accidents] when one considers the magnitude of energy transfers involved, compared to the
relative weakness of irate caretakers. RH is also less common in the child-beating syndrome than
in SBS, and is not part of the so-called "projectile child syndrome.” This suggests that the
violence of trauma by itself is not enough to cause RH in SBS; rotational trauma and repeated
shaking are probably key features leading to RH in SBS, although the striking similarity between
RH in SBS and in aneurysmal bleeding suggests some common, as yet unknown, mechanism
(138).

To put this in layperson's terms: if a baby has visible signs of harm that indicate battering or
being thrown, they have a much lesser chance of having the two markers for SBS (subdural
hematoma and retinal hemorrhaging), which are themselves supposed to indicate even more
severe abuse but which mysteriously leave no visible marks.



If not possessing a symptom (that would be expected to be seen) is proof that the syndrome
occurs, then the argument is circular, (as the effect and the cause are the same thing) (139) and
unfalsifiable in the Popperian sense, because there is no way to disprove the theory that shaking
causes SBS.

2. Has SBS Been Satisfactorily Tested?

In spite of the many scientific studies that uncritically accept the existence of SBS, an adequate
link between shaking a baby and the two SBS markers has never been scientifically verified and
the latest evidence points strongly to organic reasons for the babies' distress, as opposed to
shaking. Studies show:
a. Retinal hemorrhaging is not a marker of shaking a baby (140).
b. Babies with the SBS markers rarely show signs of trauma predicted by the theory (141).
c. Shaking does not produce enough force to cause the hemorrhaging and hematoma (142).
d. Babies diagnosed with SBS do not show signs of having physical trauma to their brains
(143).
e. Apnea causes the same symptoms - bleeding on the brain and behind the eyes - as those
relied on for a diagnosis of SBS (144).

The scientific basis for SBS is itself very shaky.
B. Has the Diagnosis of SBS Been Published in Peer-Reviewed Journals?

There have been many studies of SBS appearing in the most reputable of journals. However, the
findings are open to question, with the later studies tending to narrow or disprove the earlier
ones. The Daubert Court says that "submission to the scrutiny of the scientific community is a
component of "good science,' in part because it increases the likelihood that substantive flaws in
methodology will be detected.” (145). That is exactly what has happened here, with the
"substantive flaws" in the methodology coming to light through recent application of the
scientific process.

C. What Is the Error Rate?

The current theory of SBS has serious error-rate problems, as acknowledged by the scientific
authors. Rarely is child abuse admitted in these cases, rather it is assumed if the SBS markers are
present, as has been previously discussed. Therefore, the error rate is entirely unknown. This
problem was clearly explicated in a letter published in 2001 in the American Journal of Forensic
Medicine:

In this field [SBS research] more than others we are more readily prone to alter the facts to fit the
hypothesis rather than alter the hypothesis to fit the facts. For example, if the accused admits to
severely harming the child, we tend to believe because this fits our hypothesis, but if the accused
offers an alternative apparently innocuous explanation we discount the explanation because it
doesn't fit the hypothesis. Published cases purporting to demonstrate less traumatic causes are



attacked for their anecdotal data and for overlooking the real, more sinister explanation. This
"illogical inconsistency" overlooks scientific process and forgets that the requirement for severe
shaking forces is no more than a favored but unproven hypothesis (146).

But the problem is even worse because often the slightest admission that a baby was shaken is
seen as admitting abuse. When a baby stops breathing, it is natural to jostle or even shake the
baby to wake it up. When caregivers are interviewed by police, they often mention this shaking,
which is then taken as an admission that (1) abuse occurred, and (2) the abuse was the cause of
the injuries. For example, the defendant Jones, in Jones v. State (147) admitted to shaking a
baby several times "trying to get the child to breathe" after the child was dropped and stopped
breathing (148). The prosecutor interpreted this at trial as Jones having "freaked out," "lost it,"
and that he "went into a rage" when he shook the child (149). Jones was convicted of felony
murder, among other charges (150).

Similarly, the defendant in State v. Mascarenas (151) confessed to shaking a very fussy baby hard
once (152). The court took that as an admission of guilt (153), and he was convicted of and
sentenced to twelve years for negligent child abuse resulting in death (154).

However, research for this Note uncovered no studies showing that cases of child abuse can be
separated from other accidental or medical reasons for harm. Medical evidence is accumulating
that other reasons for the possible harm, previously disregarded, should be given weight. If a
caretaker says that a baby's injuries were caused by a fall from a low height, they are assumed to
be lying. Courts and medical authorities often state uncategorically that a fall would have to
occur from the top of at least a two-story building to cause the SBS symptoms (155). However, a
study published in 2001 indicates that a "fall from less than 3 meters (10 feet) ... may cause fatal
head injury and may not cause immediate symptoms," (156) with the injury including the classic
SBS pattern of retinal hemorrhaging and subdural hematoma. Eighteen observed deadly falls by
children from heights varying from two to ten feet were examined (157). Thirteen of the children
had subdural hematoma, five had skull fractures, and four (of only six examined for eye injuries)
had retinal hemorrhaging (158). Furthermore, twelve of the children had a lucid interval before
expiring (159).

Evidence of earlier head injuries is often used by medical personnel and courts to indicate a
pattern of abuse. However, recent findings question such techniques, suggesting instead that a
single recent injury can give the appearance of both old and new injuries (160).

There is much uncertainty surrounding the error rate in SBS, starting with the circularity of
defining the symptoms as proof of the problem, and continuing with the problem that modest
falls can cause the symptoms despite protests to the contrary. There is nothing approaching proof
beyond a reasonable doubt that shaking is even involved (161). The error rate is much too high
to allow the current definition of SBS to be presented to courts as a reliable scientific finding.

D. Does the Theory Have General Acceptance?

SBS does have general acceptance in both the medical and the legal community. However, this
doesn't mean that the theory is correct, as was understood by the Court. The Daubert Court



overturned the earlier Frye standard, which stated that "expert opinion based on a scientific
technique is inadmissible unless the technique is "generally accepted' as reliable in the relevant
scientific community.” (162). In Daubert, Merrill Dow, the respondent, presented evidence that
its theory (that anti-nausea medication Bendectin did not cause birth defects) was
overwhelmingly accepted by the courts and the scientific community (163). However,
respondents did not even attempt to show that the methods used by the petitioners to show a
causal link between Bendectin use and birth defects were incorrect, just that the answers arrived
at by the plaintiff's scientists were different than that given by earlier research (164). The Court
in Daubert refused to disallow the petitioner’s less accepted but methodologically acceptable
testimony based on the Frye standard (165).

Similarly, the fact that many courts have accepted the standard SBS definition should not be an
obstacle preventing the new scientific data from being presented in court. Respect for precedent
does not require courts to ignore flaws in logic. The law must adapt when prior scientific
theories are undermined by further scientific advances. In law, precedent is respected. Older
results get more deference. The reverse is true in science, where older scientific theories are
modified or discarded by new scientific advances. Respect for precedent in law should not be
followed when the law is interpreting scientific evidence.

V. Conclusion

For many years now, attorneys have been willing to prosecute, and juries have been willing to
convict, people whose only clearly established mistake was caring for a baby that died.
Considering the confused state of the medical evidence surrounding SBS, especially since it
appears that shaking cannot harm a baby in the manner that has been described for the last thirty
years, we should return to the standard proposed in 1962 (166). That is, people should not be
accused of child abuse on the basis of subdural hematoma and retinal hemorrhaging alone.
Courts should admit, under Daubert, that evidence showing that the two classic medical signs
used to show that a child had been deliberately shaken to the point of injury or death (subdural
hematoma and retinal hemorrhaging in a child) is insufficient proof that a crime has been
committed.

It should be acknowledged that although shaking a baby is never a good idea, innocent light
shaking alone, without some other sign of intentional abuse, does not produce the SBS
symptoms. Confession to shaking a baby after it stops breathing (an understandable last resort in
dire circumstances) should never be used as an admission of guilt. Rather, child abuse should
only be assumed as a last resort: if other indicia of abuse are present such as long-bone injuries, a
fractured skull, bruising, or other indications that abuse has actually occurred. Sometimes
children just die, and there is no one to blame.
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