
Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

INFORMAnON TO USERS

This manuscript has been reproduced from the microfilm master. UM' films

the text directly from the original or copy submitted. Thus, some thesis and

dissertation copies are in typewriter face, while others may be from any type of

computer printer.

The quality of this reproduction is dependent upon the quality of the

copy submitted. Broken or indistinct print, colored or poor quality illustrations

and photographs, print bleedthrough, substandard margins, and improper

alignment can adversely affect reproduction.

In the unlikely event that the author did not send UUI a complete manuscript

and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by

sectioning the original, beginning at the upper left-hand comer and continuing

from left to right in equal sections with small overlaps.

Photographs induded in the original manuscript have been reproduced

xerographically in this copy. Higher quality 6- x 9- black and white

photographic prints are available for any photographs or illustrations appearing

in this copy for an additional charge. Contact UMI directly to order.

ProQuest Information and Leaming
300 North Zeeb Road, Ann Arbor, MI 48106-1346 USA

800-521.()6()()



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

PERINATAL CORRELATES OF SHAKEN BABY SYNDROME

A DISSERTATION SUBMITTED TO THE GRADUATE DMSION OF THE
UNIVERSITY OF HAWArI IN PARTIAL FULFILLMENT OF THE

REQUIREMENTS FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

IN

NURSING

AUGUST 2002

By
Wynetta M. Cart Matsuura

Dissertation Committee:

Rosanne Harrigan. Chairperson
Mary Jane Amundson
Barbara Molina Kooker

Alice Tse
Nancy Lewis



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

UMI Number: 3057357

Copyright 2002 by

cart Matsuura. Wynetta Marie

All rights reserved.

UM!"
UMI Miaoform 3057357

Copyright 2002 by ProQuest Information and Learning Company.
All rights reserved. This microform edition is protected against

unauthorized copying under TiUe 17. United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road

P.O. Box 1346
Ann Arbor. MI48106-1346



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

We certify that we have read this dissertation and that, in our opinion, it is

satisfactory in scope and quality as a dissertation for the degree of Doctor of

Philosophy in Nursing.

11



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

e Copyright 2002

By

Wynetta M.Cari Matsuura

iii



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

ACKNOWLEDGMENTS

I would like to express my gratitude to Dr. Rosanne Harrigan who has

been present throughout this long journey. As a mentor, advisor, great listener

and friend, her contribution to the success of this study has been influential in my

ability to complete it. Her knowledge and her ability to find order in chaos are

inspirational. I have valued the continued support and assistance that she has

provided since my entry into this program.

My committee, Dr. Mary Jane Amundson, Dr. Barbara Molina Kooker,

Dr. Nancy Lewis, and Dr. Alice Tse have provided me with their continued

support and enthusiasm for this stUdy. Or. Victoria Schneider, colleague and

friend, has shared her ideas, visions and assistance. Or. Steven Choyand the

staff of the Kapi'olani Child Protection Center provided me with the opportunity to

study this important issue. Their dedication and caring attitude for abused and

neglected children is always inspirational.

I particulany want to acknowledge the support of my fellow PhD students

who have always proVided that extra word of inspiration at just the right time.

And last, and most importantly, I would like to recognize my family for their

unwavering encouragement dUring all those times when my focus and energy

were on this study.

iv



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

ABSTRACT

Shaken Baby Syndrome (SBS) is a potentially lethal form of child abuse.

Primary prevention efforts have been targeted towards educating the general

population, especially pregnant women and new parents, about the dangers of

shaking. It is hypothesized that there are identifiable perinatal risk fadors for

children that make them more at risk for injury from SBS than other forms of

Abusive Head Trauma (AHT).

All hospitalized children with suspected AHT (n=206) over a 14-year

period who were referred to a multidisciplinary child protection center, were

identified. The records of 24 children were not included in the study because

they were not available for review, the child did not have a primary head injury, or

the child was adopted and birth records were not available. Nonaccidental injury

was confirmed in 116 of the remaining children. These included 72 (62%)

children fitting SBS criteria, and 44 (38%) children identified as having other

AHT. Case analysis included review of hospital and multidisciplinary child

protection center records. The SBS and AHT groups were compared to separate

perinatal risk fadors that might assist in identifying children at increased risk for

SBS.

Results of the analysis demonstrated that there was no significant

difference between groups evident in the perinatal history.

These preliminary findings support the following conclusion that in contrast

to many published reports, the perinatal information on the child did not provide
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significant pre-injury risk identifiers. It was concluded that changes in early

educational programs and media campaigns are needed to reduce the sequalae of

head trauma in infants and children. Programs must focus on AHT in general,

rather than only SBS.
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CHAPTER 1: INTRODUCTION

Background

Shaken Baby Syndrome (SBS) is a potentially lethal form of child abuse,

which generally affects the most vulnerable of victims, the very young infant or

child. Little systematic study of SBS has occurred and associations between this

syndrome and factors present during the perinatal period have not been

explored. Primary prevention remains the only way to eliminate severe injury to

these vulnerable children. In order to intervene in a timely manner, it is important

to identify if infant and maternal factors exist that are associated with SBS during

the perinatal period. This investigation focuses on the identification of these

factors.

There are ever-increasing reports of child maltreatment. The major

categories of maltreatment include abuse (physical, sexual, emotional) and

neglect. The National Child Abuse and Neglect Data System's 1996 report

(Sedlak &Broadhurst, 1996) is that over a million children were victimized by

abuse or neglect. This indicates an almost 18% increase since the1990 report.

Startling as this may seem, some of the increase has been attributed to an ever

increasing awareness of the problems of child maltreatment due to continuing

public and professional education. In Hawaii, on the island of Oahu, over 2000

children a year are reported for child maltreatment (State of Hawaii, 1999).

Within this large population of maltreated children there has been a

growing awareness of a particular type of abuse to which infants and young

children appear particularly vulnerable. This type of abuse is a form of Abusive
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Head Trauma (AHn known as sas. A significant number of children suffering

from AHT suffer from sas. There are no data based studies available that

specifically describe the factors leading to sas. The majority of studies have

focused on the devastating physical and neurological outcomes of the children.

Shaken Baby Syndrome

AHT, of which sas is a subcategory, is the leading cause of death in

abused children, and the most common result of trauma related death in children.

A 1O-year retrospective review of medical records of hospitalized childhood

trauma victims found that child abuse was responsible for 10% of blunt trauma to

children less than five years of age (DiScala, Sege, Li, & Reece, 2000). Abused

children had worse survival rates, and longer and more serious hospitalizations,

than children whose injuries were accidental in nature (Di5cala et at, 2000).

sas is a unique form of AHT, occurring primarily in children under 2 years

of age, sometimes ranging as old as 5 years. sas is a devastating form of child

abuse, associated with a high rate of severe neurologic sequalae (Shannon,

Smith, Deck, Ang, Ho, & Becker, 1998), and death (Collins &Nichols, 1999;

Hargrave & Wamer, 1992). It is a term that applies to a number of injuries that

occur due to a child being shaken with significant force. The syndrome generally

consists of a spectrum of injuries, as first described by Guthkelch (1971), and

Caffey (1972), including intracranial injury, retinal hemorrhage and skeletal

fractures.
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Perinatal Correlates

Identifying perinatal factors that correlate with sas could playa key role in

prevention. The perinatal period would be the ideal time to identify which infants

may be most vulnerable to being shaken. Factors that predispose certain

children to being abused have been documented over the years, however, there

are no data based studies evident over the past 10 years that address the issue

of factors specifically related to sas.

There are a number of factors that hamper the diagnosis of sas. These

include a delay in seeking medical attention and false histories of event (Collins

&Nichols, 1999). Symptoms may be nonspecific, or victims may present with no

outward bruising apparent (Alexander, Sato, Smith, & Bennett, 1990). Because

of these inconsistencies and omissions, the diagnosis is difficult, and often

delayed (Jenny, Hymel, Ritzen, Reinert, & Hay, 1999; Morris, Smith, Cressman,

& Ancheta, 2000).

It is proposed that if risk factors can be identified during the perinatal

period, interventions can be identified for the at-risk population. There are

prevention campaigns for sas emerging that target the general population.

However, the success rate of these programs has not been documented, and it is

unclear what part of the population is most in need of the education. Identifying

relationships between sas and perinatal factors would assist in targeting more

vulnerable populations.
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CHAPTER 2: THE PROBLEM

Statement of the Problem

SBS is a type of child abuse, specifically a type of AHT, which can cause

death or disabling injury to an infant or young child. Although charaderistics of

vidims of child abuse and their caregivers have been studied, specific

relationships have not been identified for SBS vidims. The goal of this study is

to evaluate pre-injury, perinatal fadors for children who have suffered from SBS,

in order to identify if correlates exist between perinatal factors and SBS.

This will be a retrospective descriptive and correlational study of fadors

identified in the perinatal history of victims of SBS. All children who have been

vidims of AHT, reported to Child Protedive Services and referred to a

centralized pediatric medical center will be included in data analysis, and

comparative cohort analysis will be done.

Research Objedives

1. Identify perinatal correlates of SBS and the cohort of other AHT

2. Determine if there is a significant difference in perinatal fadors

associated with SBS and other Abusive Head Trauma

Implications for Research

This study is being done in order to provide information to assist in primary

prevention of SBS. If relationships are shown between fadors that can be

identified dUring the perinatal period and SBS, it is hoped that this information

can be used to identify families at risk and offer preventive intervention before

4
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this devastating abuse can occur. This information will impact nursing,

medicine, social work, psychology, and all professions involved in prevention of

child abuse.

Assumptions

sas is an identifiable syndrome.

AHT includes all serious head injury requiring hospital attention.

Predictors of SBS can be identified during the perinatal period.

Predictors of SBS will differ from those of other AHT.

Review of the Literature Related to the Problem

There are two major concepts in this study, SBS, and Perinatal Factors. A

review of literature on each concept follows. The review will conclude with the

framework that guides this study.

Shaken Baby Syndrome

SBS is recognized as a serious form of child abuse in infants and young

children. Over the past 30 years, there has been examination, discussion, and

disagreement regarding this syndrome. Several years after Guthkelch (1971)

and Caffey (1972) initially reported on the syndrome, Caffey's classic article

describing Whiplash Shaken Infant Syndrome was published (Caffey, 1974).

This research review focused on the concept of SBS Specifically. Literature

related to the broader category of AHT was not included

s
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Dykes (1986) reviewed sas research that took place during the 1O-year

period prior to publication. During this period the term sas was used more

frequently, but Caffey's definition was still utilized. Although skeletal injuries

were included as part of the syndrome, there had been little published related to

inclusion of skeletal injuries as a diagnostic criteria. One of the major changes

noted was the use of cranial computed tomography, which had made it easier to

diagnose SBS. The review showed that two important early recommendations of

Caffey had not been followed: use of routine ocular fundi examinations for all

babies, and provision of a massive public education campaign on the hazards of

shaking infants. Dykes reiterated these recommendations.

Duhaime, Christian, Rorke, and Zimmerman (1998) reviewed studies

more than 10 years later that stirred up debate on the mechanism for the types of

injuries seen in sas. They proposed the term "shaken-impad syndrome" to

describe their view of the mechanisms necessary to cause the injuries. It was

noted that eighty-five percent of the infants who had been shaken and battered

had evidence of external injury, generally in the head and neck. At this time,

there was dating of subdural hematomas reported, and retinal hemorrhages were

proposed as criteria for the diagnoses of sas. Earlier researchers call for the

need for public education on prevention strategies were affirmed. It was

emphasiZed that these prevention strategies needed to be done with the aid of

imprOVed understanding of the pathophysiology and causes of the syndrome.

More recent studies have focused on epidemiology, pathophysiology, and

assessment.

6
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An analysis of literature of the past ten years revealed a number of

epidemiological studies that examined race (Brenner, Fischer, &Mann-Gray,

1989), history of previous abuse (Hargrave &Warner, 1992), deaths attributed to

shaking (Collins &Nichols, 1999; Hargrave & Warner, 1992), perpetrator

information (Starting, Holden, &Jenny, 1995), gender of victims (Starting et at,

1995), family history of abuse (Jayawant, Rawlinson, Gibbon, Price, Schulte,

Sibert, & Kemp, 1998), and multiple births (Becker, Liersch, Tautz, Schlueter, &

Andler, 1998). several of these studies have small or disproportionate sample

sizes. However, preliminary data has been generated. Findings included the

high percentage of pediatric homicides represented by SBS and the possible

high risk status for SBS following multiple birth. Racial charaderistics of vidims

warrant replication in larger samples and more diverse ethnic populations.

Future replication is needed in more representative geographic areas. The

possibility that timing of injuries was a significant fador was noted in two of the

more representative studies. The lack of any new longitudinal studies during the

past ten years is a significant concern.

The pathophysiologic studies have focused on ophthalmologic and central

nervous system findings. Ophthalmologic issues have been given increased

attention due to the relationship of retinal hemorrhage to SBS.

The ophthalmologic studies looked at relationships between:

• the severity of retinal hemorrhages and acute neurologic findings

(Wilkinson, Han, Rappley, &Owings, 1989)

• visual outcomes of vidims (Han &Wilkinson, 1990)

7
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• prevalence of hemorrhagic eye findings in abused children, including

shaken babies (Betz, Pusche. Miltner. Lignitz. &Eisenmenger. 1996)

• cardiopulmonary resuscitation (CPR) and retinal hemorrhage (Gilliland &

Lukenbach, 1993; Odom, Christ, Kerr, Byrd, Cochran, Barr, et at, 1997)

• presence of white-centered retinal hemorrhages in shaken baby victims

(Kapoor, Schiffman, Tang, Kiang, Li, & Woodward, 1997)

• value of electroretinographic (ERG) findings in shaken infants (Fishman,

Dasher, & Lambert, 1998)

• treatment of retinal hemorrhage in shaken baby victims (Conway,

Peyman, & Recasens, 1999)

These ophthalmologic studies verified the importance of retinal hemorrhages as

a diagnostic marker for SBS, in the absence of other known causative injury or

illness. Cardiopulmonary resuscitation has not been proven a causative factor.

The other major category of pathophysiologic studies concerned central

nervous system findings. These studies included those that examined:

• criteria for the diagnosis of central nervous system injuries in shaken

babies (Levin, Magnusson, Rafto, &Zimmermann, R., 1989)

• mechanism for injury (whiplash vs. impact) (Alexander et at, 1990;

Gilliland & Folberg,1996; Hadley, Sonntag, Rekate, & MurphY,1989)

• presence of traumatic aneurysm due to shaking (Lam, Montes, Farmer,

O'Gorman, &Meagher-Villemure, 1996)

• use of magnetic resonance scanning (MRS) in the management of shaken

babies (Haseler, Phil, Arcinue, Danielsen, Bluml, &Ross, 1997)

8
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• presence of cervical spinal cord injuries in shaken babies (Shannon et at,

1998)

• presence of diffuse axonal injury (shear damage) due to shaking

(Gleckman, Bell, Evans, & Smith, 1999)

Studies suggest the presence of SBS with and without evidence of impad.

Cervical spinal injuries are also shown to be a part of this syndrome in some

children.

Few data based research reports were identified related to assessment.

One study focused on parent-response surveys evaluating prevention

information provided (Showers, 1992). Missing from this investigation were data

on how many of the children were subsequently reported for child abuse, and

more specifically, SSS.

Another assessment study looked at charaderistics of abuse and the

ability of these characteristics to assist in the diagnosis of sas (Swenson &

Levitt, 1997). In addition, some perpetrator charaderistics were described. The

only other assessment study dealt with charaderistics of non-perpetrators in

families of infants who were shaken (D'Lugoff & Baker, 1998).

In conclusion, although a large number of articles were reviewed about

SSS, only twenty-four were adually data based. Ophthalmologic studies verified

the importance of retinal hemorrhages as diagnostic criteria, and the lack of

relationship between these hemorrhages and CPR. Neurologic studies added

evidence to affirm shaking alone, with or without impad, could cause massive

sequelae. Preliminary epidemiological studies reported suggest the possible

9
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relationship between race, multiple births. and female baby-sitters and increased

risk of SSS. The analysis revealed prevention education being more widely

offered, more frequently, but the effectiveness of this intervention has not been

shown. With the high morbidity and mortality associated with SSS, effective

prevention is of paramount importance.

Perinatal Factors

The second concept significant to this study is that of related Perinatal

Factors. The initial review revealed that few studies focused on SSS and related

perinatal factors. In order to evolve a context the review was expanded to

include investigations focused on perinatal factors that correlated with child

abuse and neglect. In general, there were no articles revealed in an extensive

literature review of the past ten years that specifically addressed factors that

correlated primarily with SSS. rather than the broader category of child abuse.

The more general review of literature revealed relationships between child

abuse and neglect and three separate areas of factors: parental, social

environmental, and infant/child. In these investigations child abuse and neglect

was determined by report to child welfare services. In addition, the CAPI (Child

Abuse and Neglect Inventory) was used to determine the presence of risk for

abuse and neglect.

Parental factors were reported most frequently. Young maternal age. in

particular adolescent pregnancy, was cited as a commonly related factor.

Maternal age at the time of birth of the victim was found to be more significant

10
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than the age of the mother at the time of abuse (Connelly &Straus, 1992). This

investigation was the only study that used the Conflict Tactics Scales (CTS) to

measure risk of abuse. Other maternal age factors reported primarily dealt with

the possibility of a relationship between adolescent pregnancy and motherhood

and risk for abuse and neglect (DePaul &Domenech, 2000; Dukewich,

Borkowski, &Whitman, 1996; Haskett, Johnson, &Miller, 1994; McCullough &

Scherman, 1998; Siegel, Graves, Maloney, Norris, Calonge & Lezotte, 1996;

Skuse, Gill, Reilly, Wolke, & Lynch, 1995; Stier, Leventhal, Berg, Johnson,

Mezger, 1993)

High CAPI abuse scores have been associated with a combined group of

factors in disadvantaged adolescent mothers (Budd, Heilman, & Kane, 2000).

The combined factors included high emotional distress, low academic

achievement, and dissatisfaction with social support.

Significant associations have been found between the total potential-to

abuse score on the CAPI and three subscales (cohesion, independence and

active-recreational orientation) of the Family Environment Scale (FES) in

adolescent mothers (McCullough & Scherman, 1998). Low FES subscale scores

on cohesion, independence, and achievement orientation, factored together with

average scores on moral-religious emphasis and control, were found to be most

predictive of potential to abuse on the CAPI.

The combination of the risk fadors of maternal social support, maternal

psychological adjustment, and parenting preparation were associated with the

11
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potential of abuse (Dukewich et al., 1996). A relationship was also found

between the factor "parenting preparation" and abuse potential.

Relationships were also found between child abuse potential or

reported abuse and:

• maternal substance abuse (Kelley, 1992; Zelenko, Lock, Kraemer,

&Steiner, 2000)

• unplanned pregnancy (Agathonos-Georgopoulou & Browne, 1997;

Zuvarin, 1991)

• parenting preparation or attitudes (Haskett et al., 1994; Skuse et

at, 1995)

• maternal education (Budd et at, 2000; Cadzow. Armstrong, &

Fraser, 1999; Connelly & Straus. 1992; Kotch, Browne. Dufort, &

Winsor, 1999; Kotch, Browne, Ringwalt, Stewart, Ruina, Hold,

Lowman, &Jung, 1995)

• maternal emotional fadors (Dukewich et at, 1996), (Christensen,

Brayden, Dietrich, McLauglin, Sheeod, & Altemeier., 1994)

• history of maternal history of childhood maltreatment (DePaul &

Domenech, 2000; Hall. Sachs. &Rayens, 1998; Haskett et al.,

1994)

• family of origin issues (McCullough & Scherman, 1998)

• ethnicity (Siegel et at, 1996; Zelenko et at, 2000)

• poor prenatal care (Siegel et at, 1996).

12
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In summary, an analysis of the literature revealed a potential relationship

between adolescent pregnancy and child abuse and neglect. This relationship is

proposed to be due to either a lack of knowledge or experience, or a lack of

social supports. Individually, these studies offer important hypotheses related to

child maltreatment and risk fadors for child abuse.

The infant/child fadors were primarily demographic. Fadors identified by

the analysis included:

• birthweight (Sachs, Hall, Lutenbacher, &Rayens, 1999; Siegel et

aI., 1996; Skuse et aI., 1995; Zelenko et aI., 2000)

• history of short gestation (Skuse et al.; Zelenko et al.)

• ethnicity (Stier et aI., 1993)

• history of neonatal problems (Zelenko et al.)

• use of breast-feeding (Sachs et al.)

• infant/child temperament (Dukewich et al., 1996; Kotch et aI., 1995)

• infant/child health status (Kotch et al., 1995; Stier et aI., 1993)

• postnatal identification of failure to thrive (Skuse et al.).

Social-environmental fadors revealed in the literature overlapped with

both parent and child risk fadors. They included:

• unplanned pregnancy and number of children in family (Connelly &

Straus, 1992; Kotch et aI., 1999; Kotch et at, 1995; Zuvarin, 1991)

• lack of social support (BUdd et al., 2000; Dukewich et aI., 1996;

Hall et aI., 1998; Haskett et aI., 1994; Kotch1997, Kotch et aI.,

1999; sachs et al., 1999; Zelenko et al., 2000)

13
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• financial stress (Cadzow et at, 1999)

• everyday stressors and family functioning ( Christensen et at,

1994; Hall et al., 1998; Kotch et at, 1995)

• history of previous maltreatment and domestic violence (Cadzow et

at, 1999)

• marital status (DePaul & Domenech, 2000; Siegel et at, 1996;

Zelenko et at, 2000)

• public income support (Kotch, 1997; Kotch et at, 1999; Kotch et

at, 1995)

• ethnic origin (Skuse et at, 1995)

• number of stressful life events (Kotch et at, 1995).

Preventative services should be offered the child and/or the parent. Addressing

these factors may prevent an abusive situation from occurring.

Of all the studies reviewed, there were seven that correlated perinatal

factors with child abuse or neglect (see Table 1). Elevated child abuse potential

was related to the combination of high emotional stress, low academic

achievement, and dissatisfaction with social support (Budd et at, 2000; Heilman,

& Kane, 2000). Elevated child abuse potential was also suggested by an

elevated EPDS (Edinburgh Postnatal Depression Scale) score immediately after

birth and responses to financial stress markers (Cadzow et at, 1999). Maternal

reports of increased daily stress and depressive symptoms, as well as less

fundional social support systems and poor family functioning, were associated

with high child abuse potential (Sachs et at, 1999). Finally, the combination of

14
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inadequate maternal social support, compromised maternal psychological

adjustment, inadequate preparation for parenting and selected characteristics of

the child were associated with increased potential for abuse (Dukewich et at,

1996). Only one study using child abuse or neglect reporting suggested an

association between birthweight, maternal age, ordinal position, and earty failure

to thrive (Skuse et ai., 1995).

In summary, these studies suggest social-environmental factors are

intertwined with child and caregiver risk factors. The theoretical model that

follows reflects these findings.

Theoretical Model

Identifying risk factors in the child and caregiver that can lead to sas is

essential to prevention of this syndrome. In an earty theoretical framework

directed towards organizing care for abused children, Millor (1979) proposed a

model that focused on parental role sufficiency, with child abuse and neglect

depicted as the result of interacting situational conditions and personal

characteristics.

Family intervention theories have also been used as a basis for

anticipating interactions at critical times in the lives of a child and family. Craft

and Willadsen (1992) discussed one such theory. Craft conceptualized the family

as an open system of individuals and subsystems that interact with the

community, society, and the health system to maintain homeostasis and health.
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The model generated by the literature analysis for this investigation

reflects the balance of the interaction between caregiver and child that keeps that

relationship in equilibrium, and therefore, abuse free. When risk fadors

associated with the child or the caregiver interrupt this equilibrium, an absence of

homeostasis arises, and abuse to the child can occur.

The theoretical framework being proposed is one of homeostasis between

the child and caregiver (Figures 1and 2). It is based on four assumptions:

- There are risk factors that make a child more vulnerable to being

shaken

- There are risk factors that make an adult more apt to shake a child

- Risk fadors are identifiable during the perinatal period that place the

dyad at increased risk for SBS

- Caregiver is defined as biologic parent or person in a parenting role for

the child

This model suggests a need to identify factors that could cause the dyad

to lose its state of equilibrium. If risk fadors can be identified prior to a child

being injured, interventions can be put in place to prevent abuse. Such

interventions may consist of support and services to maintain the relationship in

equilibrium in the presence of risk.

Risk fadors for abuse in the child identified in the literature review include

perinatal problems, health problems and temperament. Caregiver risk fadors

include lack of social support, matemal age, and substance abuse. Both child

and caregiver are affected by lack of social supports. When risk factors are
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identified, services such as parenting classes, medical management, and other

social support can be offered to help preserve the homeostasis of the model.

The model demonstrates how risk fadors in the child and caregiver can change

the equilibrium that is needed to keep the child safe (Figures 3 and 4). Services

and supports to maintain the equilibrium in the relationship are needed to prevent

abusive episodes from occurring. Perinatal risk fadors for SBS currently remain

poorly defined, reducing opportunity for preventative intervention.

Conclusions

The identification of perinatal correlates of SBS is important so that

preventative services and supports can be offered prior to disruption of the

equilibrium that maintains a healthy caregiver/child relationship. The literature

review also suggests the feasibility of performing risk assessment in order to

identify fadors during the perinatal period that can impact a child's future.

There is a need for attention to a number of conceptual and

methodological issues currently associated with child abuse research. Even the

terms child maltreatment and abuse have been used interchangeably. The lack

of definitional consensus confounds generalizability of the findings. This

investigation used clear criteria for determining whether a child was assigned to

the SBS group or the other AHT group.

Most of the studies reviewed recognized the limitations of research in this

field. If child maltreatment issues as important as this one are not dealt with in a

more systematic manner, there will continue to be numerous small studies
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conduded with inconsistent findings that are difficult to integrate. A list of

definitions of terms evolved from this analysis of the literature is presented below.

The review of literature has defined the concept of SBS and the concept of

Perinatal Risk Factors of Child Abuse. The research design that follows is based

on these concepts and the theoretical framework that was presented.

Definition of Terms

sas: This study defined sas as intracranial injuries consistent with

shaking (subdural and/or subarachnoid hemorrhage), plus one other finding

consistent with shaking: 1) fradures of the long bone, rib and/or cervical spine, 2)

retinal hemorrhages, or 3) bruising of the chest or upper arms.

AHT: This is defined as having a head injury suspicious for abuse or

neglect, reported to Child Protective Services (CPS), resulting in hospitalization.

Perinatal Period: Antenatal to 1 month postpartum.

Perinatal Fadors: Physical, social and mental health fadors identified

during the perinatal period. These include gestation, prenatal care, history of

prenatal drug exposure, maternal age at time of birth, birth order, multiplicity of

birth, apgar scores, insurance, congenital problems, length of hospitalization,

CPS referral, early FTT, length of NICU/NINT stay, complications at birth,

prenatal maternal physical and mental health problems. ethnicity of child, and

neonatal problems.

Primary Caregiver: The identified primary provider of care to the child at

the time the injuries are suspected to have occurred.
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These definitions were used consistently throughout this investigation.
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CHAPTER 3: METHODOLOGY

Research Design

A retrospective, descriptive and correlational design was used. The

subjects were vidims of sas and other AHT identified using definitional inclusion

criteria from a data base available at a multidisciplinary child protection center.

Perinatal factors suggested by the literature as associated with the sas group

and other AHT group were compared. The perinatal fadors described were

fadors that preceded the injury in both groups of individuals. The sas group

was construded as a case group, and the other AHT group was the comparison

group. The fador-outcome association was assessed. Causation could not be

determined because of the design, but analysis of correlates were employed.

The study looked at children with injuries consistent with sas as well as

those with other AHT that were not shaken. These two groups were described

individually and perinatal correlations compared.

Inclusion criteria were children with identified AHT who had been reported

to state child protedive services, referred to a centralized pediatric medical

center, and had medical records available. Adopted children with no available

perinatal information were excluded.

The population included all children identified as having suffered from AHT

during the past 14 years. Potential perinatal fadors (prenatal to 1 month

postpartum) were recorded. The victims were from rural as well as urban areas

of Hawaii. Backgrounds were varied ethnically and socio-economically. Due to
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the relative isolation of the state. and the centralization of the pediatric trauma

care. this represented a comprehensive mix of demographics.

Sample Selection

The entire population of a predefined group of all children referred to a

multidisciplinary child protection center over 14-year period (n=206) was included

in the analysis. Children were identified by report to CPS on the Island of Oahu.

State of Hawaii. Of this defined group of children with AHT, the children who fit

the criteria of SBS were separated and compared with the remaining children in

the other AHT group.

Method of Data Collection

A comprehensive computerized database has been maintained on all

children reported to Child Protective Services. and referred to the Kapi'olani Child

Protection Center since 1987. This was used to select subjects that fit the

criteria for inclusion. A structured data collection tool was used to collect data by

review of medical records.

All data was entered onto the SPSS statistical program. A data codebook

was generated. which included variable name, description, and format. Blank

values were treated as missing. Identifying information was eliminated. and a

key for records and data forms kept in a separate locked file.

Data was collected objectively and entered by the researcher. There was

no cost or risk to subjects. Confidentiality was maintained for all records
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reviewed. Each subject was assigned a number on the data collection form. The

data were stored in a locked file and the key was kept locked in a separate

location at the multidisciplinary child protection center.

Data Collection Tool

Data was collected using a strudured data collection tool that included

multidisciplinary data on children with AHT and SBS. The items on the tool were

chosen by a multidisciplinary child protedion team, and reflect their professional

and experiential knowledge, as well as fadors suggested by findings from

previous investigations. A section of this data collection tool included the

perinatal information available on the infant or child's medical records and

multidisciplinary child protection center records. Demographic information from

the data collection tool gathered for this study was also utilized (see Appendix A).

Statistical Analysis

Statistical analysis was done for each of the research questions. To

identify perinatal correlates of sas and the cohort of other AHT, the first research

question, descriptive statistics were used to present quantitative descriptions of

each variable, for each group. This included frequency distributions and central

tendencies (mean, median and mode). Dispersion was measured by

determining the standard deviations.

An important part of the analysis was to determine if there was a

significant difference in perinatal fadors associated with sas and other AHT, the
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second research question. This was a determination of the degree of the

relationship between the variables. As in all hypotheses testing, the significance

level needed to be determined. Here, the common significance level of alpha =

.05 was used, which meant the odds that the correlation was a chance

occurrence was no more than 5 out of 100. This level of significance was

selected to assure all possible relationships were included.

Chi-square statistics for cross-tabulations were used to compare the

relationships between the two different groups. Chi-square tested the differences

between the two groups with regard to each fador. Significance was not

achieved, so further statistical analysis could not be used to determine if the

independent variables could predid the dependent variable.

Limitations

Limitations to this study included the retrosPedive nature of the chart

review, the lack of universal definitions of the term sas, and a relatively small

sample size.

The quantity and quality of data available on each child varied according

to how it was recorded and how the state of investigative pradices evolved over

the years. The problems inherent in a retrosPedive chart review include

presence of incomplete or missing information. Although a short-term

retrosPedive study may improve the quality and availability of information, it

would not include the number of children of different ages and ethnicity that this
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retrospective study was able to appraise. Collecting data with more integrity at

the time of injury would benefit future research endeavors.

Due to the span of time involved, identification of vidims may have been

based on changing definitions of child abuse over the years. The terms sas,

Shaken Impact Syndrome, and Whiplash Baby Syndrome have all been used to

describe this type of injury. The term sas was used for purposes of this study,

and the definition of sas was made as specific as possible.

Although the sample size for this study was small it consisted of an

inclusive population of all children identified and referred to a multidisciplinary

child protection center over a 14-year period by Child Protedive Services with

AHT. Sample size in investigations of this type wilt always be limited by the

actual incidence of this problem in the population. Children with sas were

identified and the remainder of the children assigned to the other AHT

comparison group. Strict adherence to definitional criteria resulted in assignment

of several older children to the sas group because of the presence of

intracranial injury and bruising to the chest. These children need to be further

studied to determine if they are appropriately classified as shaken children. The

definitional criteria may need to be changed by excluding older children and

limiting assignment to only very young children and infants.

Generalizability of the findings from this investigation may also be limited

because Hawaii's population is comprised of a different ethnic makeup than other

areas of the country. No majority ethnic group exists in the State and a larger

24



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

number of Hawaiian/part Hawaiian, and Asian children are represented in this

study than would be expected in mainland geographic locations.

Risks

There were no physical risks to subjects. Identities of all subjects were

kept confidential and no identifying information was included available on data

collection materials. The Kapi'olani Medical Center Research Board, in

cooperation with the Clinical Research Center and the University of Hawaii,

granted IRS approval.
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CHAPTER 4: RESULTS

The sample

The total population (N=206) of children referred to a multidisciplinary child

protection center for possible AHT from 1988 to 2001 were studied. Twenty-three

children were eliminated because they did not have a primary abusive head

injUry, having been referred for other child maltreatment issues. Of the remaining

183 children with head trauma, 97% (1n records) had records obtainable for

review. Non-accidental injury was confirmed by multidisciplinary teaming for 116

children (see Table 2). Seventy-three children fit the diagnostic criteria for sas,

and the remaining 44 met the criteria for other AHT. One child fitting the sas

criteria was eliminated because of a history of adoption from a foreign country

and lack of available perinatal information. The remainder of the children were

included because they had perinatal records or history available.

All children who met the criteria for sas are included. The majority (48%)

met the criteria for sas for intracranial injury and retinal hemorrhage. When the

other parameters for sas are viewed independently, 26% of the children met the

criteria for sas based on the presence of intracranial injury and fractures, and

19% met the criteria for intracranial injury and bruising. A number of children met

more than one diagnostic criterion. This further breakdown is listed in Table 3.

Demographic Results

Sixty-two percent of the children who met the inclusion criteria and whose

records were available for review fit the criteria for sas, and 38% were assigned

26



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

to in the other AHT group. The children with sas ranged in age from 1 month to

132 months (11 years), while the other AHT group ranged in age from 1 to 49

months. Term gestation, as reflected by the mean gestational age for each

group, was normative for both groups, although the sas group had a much wider

range of premature gestations. Gender was equally divided into male and

female for in both groups. Thirty-six percent of the children were identified as

Hawaiian or part Hawaiian ethnicity, with the next largest group in the

OtherlMixed category (which included many children of multiple mixed ethnicities

and one child of a single Pacific Islander ethnicity). A slightly larger percentage

of the other AHT group (80%) was made up of infants (SaS 75%), but in general,

the demographics of both groups were comparable.

Twenty-two percent of the sas group mothers were teenagers at the time

of their child's birth (AHT 20%). Eighteen percent of the sas group mothers

were still teenagers at the time their child was injured (AHT 16%). Demographic

data is further described in Table 4.

Results for Research Question 1

The first question was to identify perinatal correlates of sas and the group

of other AHT. The perinatal factors were analyzed for each group. Table 5

details these findings. Both groups had similar high percentages of neonatal

factors (including prematurity, meconium aspiration, jaundice, respiratory

distress) and delivery factors (including neonatal distress and maternal medical

problems). Other factors reported frequently included maternal prenatal medical
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problems, matemal CPS history (as adult and/or child), prematurity, low birth

weight, prenatal drug exposure, and NICU/NINT admission.

The mean age of both groups of children was 12 months (SBS) and 10

months (AHT) respectively. Mean matemal age at time of birth was 24 years for

both groups, however the age ranges of the SBS group mothers was much larger

(15 to 43 years), compared to the other AHT group (15 to 35 years). The SBS

group had a longer hospital stay following birth than the AHT group. These data

are presented in Table 6.

The children in the SBS group were more frequently first born and only

children at the time of their births. The median birth weight was 3225 grams,

well within the national median birthweight of 3,000 to 3,499 grams in the year

2000 (Martin, Brady, Ventura, Menacker, &Park, 2000). Twelve percent of the

SBS group had birth weights less than the tenth percentile for gestation,

compared to 9% of the other AHT group. Despite the relatively similar average

birth weights and gestational ages, the SBS group had a mean number of

hospital days at birth twice that of the other AHT group (SBS 10 days, other AHT

4 days). Birth weight information was based on available data for 83 children out

of the 106.

A slightly higher percentage of the other AHT group had a history of

prenatal drug exposure (15%) than did the SBS group (12 %). The highest risk

indicator for both groups was the presence of 8 neonatal problem after birth

(40%). These problems are listed in Figure 5.
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Prenatal medical problems and problems at delivery occurred most

frequently during the neonatal periods for both groups, with prenatal medical

problems weighing heavier in the other AHT group (32%) compared to the sas

group (22 %).

Results for Research Question 2

The second research question was to determine if there was a significant

difference in perinatal fadors associated with sas and other AHT. The perinatal

risk fadors for the sas group were not significantly different from those for other

AHT group. Cross tabulations were done for the perinatal fadors, and the Chi

Square results are listed in Table 6. No significant differences were present.

The primary groupings of perinatal fadors (induding neonatal, delivery

and prenatal health fadors) were combined into a single fador perinatal fador.

No significant differences between the sas and AHT groups were identified.

However, because this is a population based study trends reflected by

descriptive analysis should be considered carefully.

Separate cross tabulations were used to assess the relationship of

perinatal fadors present for sas with intracranial injury and each of the other

fadors: retinal hemorrhage, long bone or rib fradures, and bruising. No

relationships were identified.

Discussion of the Results Research Question 1

The results of the first research question addressed perinatal correlates of

sas and the comparison group of other AHT. The majority of sas children were
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12 months of age or younger (median age 5 months). This is consistent with

findings from an earlier investigation that reported an average age of 6 months

(Ludwig, 1984). Children in the other AHT group had a slightly higher median

age (7.5 months). The age range of children with SBS was wider than that of

other AHT group range, surprising in that SBS is considered a syndrome of

infancy. Further investigation needs to be done to assess the growth

parameters of these children. Indications of failure to thrive or presence of

medical disabilities may help explain the dynamics of shaking in these older

children.

Gender was evenly divided between male and female. Earlier studies on

subdural hemorrhages in infants reported a partiality towards male children,

which was not apparent in this study (Jayawant et al., 1998; Ludwig, 1984).

Future investigations should compare perpetrator gender within these groups as

well.

Ethnic diversity was consistent with the population of Hawaii. Thirty-six

percent of the children were identified as Hawaiian or Part Hawaiian, comparable

with the same percentage in overall abuse and neglect statistics in Hawaii in

1999 (State of Hawaii, 1999). This ethnic data contributes to that previously

reported on SBS, which delineated race by two categories, black and white, with

no mention of the Asian, Hawaiian, or mixed ethnicity categories (Brenner et at,

1989).

An important maternal fador was the presence of a maltreatment history,

either as an adult (SBS 17%, other AHT 21%) or child (SBS 130/0, other AHT
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12%). Earlier studies have not focused on the association of maternal

maltreatment as a child and subsequent sas or other AHT. Maltreatment history

as a child should be considered as a risk factor for future parenting problems that

may result in injury of a child.

Very few mothers of either group had a history of mental health problems.

Records listed the presence of mental health problems, but no mention was

made of the absence of maternal mental health problems, so it is not clear if an

attempt was made to elicit this history in all children. Further investigations

should include specific measures of mental health status.

Discussion of the Results for Research Question 2

The results of the second research question addressed the possibility of

differences between perinatal factors associated with sas and other AHT. There

were no significant differences between group factors in the two groups of SSS

and AHT children. There is a need to expand the education being done to

prevent sas to include information about a comprehensive area of abusive head

injury in infants and young children. At the current time existing educational

programs focus solely on SBS. Education provided during the perinatal period

should be expanded to include the wide range of injuries resulting from head

trauma in infants from populations at risk for either of these serious causes of

death during childhood.
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Conclusions

This study explored perinatal factors related to SSS and other AHT.

There was no significant statistical difference found in the perinatal factors

associated with SSS and other AHT groups However, descriptive trends were

noted in this population based study that affirm a significant need for further

investigation of this topic.

Descriptions of preinjury factors for SSS have not always been specific to

SSS. References are made to factors established for child abuse in general.

This study has shown that there are no perinatal indicators that are specific

preinjury predictors of risk for SSS or the more comprehensive category of other

AHT. This data collection was limited to children with SSS and other AHT and

did not include children with other types of abusive or nonabusive injuries.

Having shown that there is no significant difference in perinatal factors for

SSS and other AHT, it is important to further explore similar factors with other

types of child abuse to determine if there are any significant differentiations.

The focus on identifying infants at risk for abuse has been on the

prevention by educating parents about the risk of a shaking injury. This is still

important in the perinatal period; however, it is equally important to educate

parents about all types of AHT.
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Recommendations

General Recommendations

• Terminology used in investigations about SBS and AHT must be

defined and globally accepted to allow comparisons to be made,

and results of smaller studies merged, providing increased

numbers of subjects and diversity of population.

• Variables need to be clearly and consistently defined in order to

integrate studies.

Specific Recommendations

• Educational programs and media campaigns should be directed

towards AHT in infants and young children rather than being limited

to specific types of AHT such as SBS.

• Evaluation of outcome of children in communities that provide sas

prevention educational programs should be ongoing to determine

success of individual programs.

• Further analysis of the medical courses of SBS and other AHT

children and psychosocial information on the perpetrators of the

abuse is needed using standardized terminology.

• Children with accidental head injuries could be used as a

comparison group in investigations of children whose head injuries

were non-accidental in Mure investigations.
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• Future research is needed to compare children younger than 3

years of age with SSS to children who are older who meet the

same criteria for SSS injury.

• Establishing evaluative criteria is important to nursing, medicine,

social work, psychology and other involved health professionals in

order to provide appropriate educational resources to parents and

other caregivers.

• Further testing of the model developed is important for ascertaining

salient factors that can lead to nursing and other professional

interventions.
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Table 1. Perinatal Correlates

AUTHOR CORRELATIONS CORRELATES

Budd, K, High CAPI abuse scores to R£ = .47

Heilman, N. • Combined factors: high emotional

& Kane, D., distress, low academic achievement,

(2000) and dissatisfaction with social support

• Eliminating the emotional distress R2 =.43

items of the CAPI abuse scale

CadzowS., An elevated EPDS immediately after birth is R = .1664

Armstrong, a significant predidor of an elevated CAPI at

K., & Fraser, the infant's age of 7 months

J. (1999)

Positive responses to financial stress R = 0.2887

markers also was a significant independent

predictor of elevated child abuse potential at

7 months
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Table 1. (Continued) Perinatal Correlates

AUTHOR CORRELATIONS CORRELATES

McCullough, Significant negative correlations between the

M., total potential-ta-abuse score on the CAPI

SCherman, A. and three FES subscale scores:

(1998) • Cohesion r = - 0.37

• Independence r = - 0.31

• Active-Recreational Orientation r = - 0.30

Low FES subscale scores on cohesion,

independence, and achievement orientation, R2 = 0.29

fadored together with average scores on

moral-religious emphasis and Control were

most predidive of potential to abuse on the

CAPI

Dukewich, T., Combined risk fadors of maternal social R": = 0.096

Borkowski, J., support, matemal psychological adjustment,

&Whitman, T. parenting preparation, and child

(1996) charaderistics to abuse potential

Parenting preparation to abuse potential R2 =0.161
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Table 1. (Continued) Perinatal Correlates

AUTHOR CORRELATIONS CORRELATES

Skuse, D., Birthweight and gestation r= 0.65

Gill, D., Reilly, Maternal age and parity r= 0.49

S., Wolke, D.,

& Lynch, M. Abuse or neglect and:

(1995) • Birthweight (l = 7.94

• Matemalage (l = 2.28

• Ordinal position (l= 12.28

• Early failure to thrive (l = 6.31
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Table 1. (Continued) Perinatal Correlates

AUTHOR CORRELATIONS CORRELATES

Haskett, M., The Abuse scale on the CAPI was correlated r =-.256.

Johnson, C., to only one construct of the AAPI, lack of

& Miller, J. empathy

(1994)

The CAPI Rigidity scale was significantly

related to the following AAPI constructs:

• lack of empathy r = .474

• Belief in the value of physical r =-.342

punishment

• Role reversal r =-.516

Adolescents who already delivered infants:

• Acceptance of pregnancy (AAPI) and

CAPI scales of Abuse r = -.641

• Distress

• Problems from Others

r = -.618

There were no significant correlations for the r = -.608

group of adolescents who had not yet

delivered their infants.
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Table 2. Accidental vs. Non-Accidental

FREQUENCY PERCENT

Non-accidental 116 65.9

Accidental 30 17.0

Undetermined 11 6.3

No team 6 3.4

Neglect/Lack of Supervision 9 5.1

Total 176 100
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Table 3. CLASSIFICATIONS FOR SBS CRITERIA

CLASSIFICATION FREQUENCY PERCENT

(VALID)

IC/RH 56 51

IC/FX 30 26

IC/BR 22 19

IC/RH/FX 17 15

ICIRH/BR 15 13

ICIFXlBR 8 7

IC=INTRACRANIAL INJUURY RH=RETINAL HEMORRHAGE

FX=FRACTURE BR=BRUISING
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Table 4. Social Demographic Charaderistics

VARIABLE TOTAL sas OTHERAHT

(PERCENT) (PERCENT) (PERCENT)

Ethnicity

African American 7 (6) 5 (7) 2 (5)

Caucasian 17 (15) 11 (15) 6 (14)

Hawaiian/Part Hawaiian 42 (36) 24 (33) 18 (41)

OtherlMixed 38 (33) 23 (32) 16 (36)

Unknown 12(10) 9 (13) 2 (4)

Gender of Victim

Male 58 (50) 36 (50) 22 (50)

Female 58 (50) 36 (50) 22 (50)

Victim age

Newborn to 12 months 89 (77) 54 (75) 35 (80)

Older than 12 months 27 (23) 18 (25) 9 (20)

Maternal age at birth

Teen parent 25 (22) 16 (22) 9 (20)

20 years or older 91 (78) 56 (78) 35 (80)

Maternal age at injury

Teen parent 20 (17) 13 (18) 7 (16)

20 years or older 96 (83) 59 (82) 37 (84)
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Table 5. Perinatal Fador Frequencies

PERINATAL FACTOR sas OTHERAHT

(VALID PERCENT) (VALID PERCENT)

Neonatal problem 25 (42) 16 (40)

Delivery problem 21 (36) 15 (37)

Maternal prenatal medical 12 (22) 13 (32)

Maternal CPS history

As adult 9 (17) 7 (21)

As child 7 (13) 4 (12)

Gestation

Preterm - less than 38 weeks 10 (14) 6 (14)

38 weeks or more 62 (86) 38 (87)

Low birth weight 6 (12) 3 (9)

Prenatal drug exposure 6 (12) 6 (15)

NICU/NINT admission 7 (10) 6 (14)

Small for Gestation 6 (8) 3 (7)

Maternal MH problem 5 (8) 4 (9)

Ventilator care at birth 4 (6) 1 (2)

CPS referral at birth 3 (5) 3 (7)

Multiple birth 2 (3) 0

Genetic/congenital problem 2 (3) 3 (7)

No prenatal care 2 (3) 3 (7)
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Table 6. Perinatal Fadors -Descriptive Statistics

PERINATAL FACTOR SBS OTHERAHT

MEAN, RANGE (VALID PERCENn

Vidim age in months 12 (1-132) 10 (1-49)

Maternal age at birth 24 (15-43) 24 (15-35)

Gestational age 39 (25-44) 39 (34-40)

Birthweight 3147 (750-4346) 3221 (1500-4405)

Apgar scores

1 minute 7 (3-9) 8 (2-9)

5 minutes 9 (6-10) 9 (5-10)

Birth order 2 (1-5) 2 (1-6)

Number of hospital days at birth 10 (1-97) 4 (2-21)

Maternal age at time of injury 25 (15-43) 24 (15-35)

43



Reproduced with permission of the copyright owner.  Further reproduction prohibited without permission.

Table 7. Chi Square For sas Crosstabulation

PERINATAL FACTOR CHI-SQUARE

SIGNIFICANCE

Gestation

Preterm - less than 38 weeks 0.969 2 sided

38 weeks or more

Maternal prenatal medical 0.176 1 sided

Maternal MH problem 0.540 1 sided

Delivery problem 0.563 1 sided

Neonatal problem 0.559 1 sided

Genetic/congenital problem 0.287 1 sided

Maternal CPS history

As adult 0.868 2 sided

As child

CPS referral at birth 0.484 1 sided

Low birth weight 0.479 1 sided

Teen mother at birth

Mother 19 years or younger 0.822 2 sided

Mother 20 years or older

Teen mother at time of injury 0.766 2 sided

Mother 19 years or younger

Mother 20 years or older
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Table 7. (Continued) Chi Square For sas Crosstabulation

PERINATAL FACTOR CHI-SQUARE

SIGNIFICANCE

Prenatal drug exposure 0.375 1 sided

Vidim age at time of injury 0.574 2 sided

12 months or younger

Older than 12 months

Gender 0.576 1 sided

Multiple birth 0.366 1 sided
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Figure 1: Proposal. Child and Caregiver Risk Factors
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Factors Factors
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Child and Caregiver risk factors can be identified which can enable

services to be provided in order to maintain homeostasis.
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Figure 2: Proposal - Risk factors in Perinatal/Neonatal Period
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More specifically, there are risk factors identifiable in the perinatal period that can

be identified that make a child more vulnerable to be shaken and a

caretaker more likely to shake.
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Figure 3: Proposal- Risk Factors in Child
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Risk in the child, i.e. premature birth, health problems, in the absence of

services, project a lack of homeostasis, and increase possibility of abuse if

services are not adequate to restore the equilibrium. The child is more vulnerable

to being shaken and the caregiver more likely to shake.
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Figure 4: Proposal- Risk Factors in Child and Caregiver

Perinatal Child Risk
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When child and caregiver risk fadors are present, multiple services are

needed in order to restore homeostasis.
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APPENDIX A

Abusive Head Trauma - Form I

Part I - Case Identity Coding
1. Study ID# 1.

2. Hospital (list nwnber only) 2.
I=Kapi'olani 2=QMC 3=Castle 4=Kaiser 5=Wahiawa
6=TAMC 7=SFW 8= Kahuku 9=Other

3. Year ofbirth (Year, i.e. 1999,20(0) 3.

4. Yearofhospitalization (Year, i.e. 1999,2000) 4.

5. Zipcode 5.

Part 2 - Criteria Coding
6. Intracranial injury -subdural, subaracnoid hemorrhagelhematoma 6.

(Moo record, die summary, team report)
1=yes 2=00 9=unknown

7. Fractures - long bone, rib andlor cervical spine 7.
(Med record, die summary, team report)
I=yes 2=00 9=unknown

8. Retinal hemorrhage/s (Moo record, dlc summary, team report) 8.
l=yes 2=00 9=unknown

9. Bruising on chest/upper arms (Med record, die summary, team 9.
report)
l=yes 2=00 9=unknown

Part 3 Coding
ChildlVictim Data

10. Victims age in months· rounded to nearest month at time of injury 10.
(Med record, team record) - actual number, i.e. 17,33, etc.

II. Gender 11.
I=male 2=fernale 9=unknown

12. Ethnicity (Moo record, team record, psych eval) 12.
I=Asian 2=Black 3=Caucasian 4=HawaiianlPt Hi 5=Hispanic
6=Pacific Islander (other than Hawaiian) 7=Other
9=Unknown
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Part 4 Coding
Victim's Prenatal Historv

13. Maternal age in years 13.

14. Maternal prenatal medical problems 14.
1=yes 2=00 9=unknown list:

15. Maternal mental health problems noted perinatally 15.
1=yes 2=00 9=unknown

16. If maternal mental health problems notes 16.
1=prenatal 2 3=pre-pregnancy 4=oot soecified

17. Delivery problems noted 17.
1=yes 2=00 9=unknown list:

18. Maternal history ofCPS 18.
1=yes, as adult 2=ves, as child 3=00 9=unknown

19. Gestation at birth - rounded to nearest week at time ofbirth 19.
(Med record, team record) - actual number, i.e. 27, 33, etc.

20. Birthweight - in grams, i.e. 1500, 1700 20.

21. Percentile weight for gestational age 21.

22. Birth length - in centimeters, to one decimal, i.e. 50 22

23. Percentile heightllength for age 23.

24. Head circumference - in centimeters 24.

25. Percentile head circumference for age 25.

26. Prenatal care (Med record, team record) 26.
1=yes 2=00 9=unknown

27. Small for gestation (SGA), per medical record 27.
1=yes, 2=00, 9=unknown

28. History ofprenatal drug exposure 28.
1=ves, 2=00, 9=unknown

29. Non-prescription drugs noted prenatally (list all that apply) 29.
1=Cocaine 2=Methamphetamine 3=Amphetamine 4=Barbiturate
5=Marijuana 6=Alcohol 7=Other

30. Birth order (live births) 30.
8=8 or higher 9=unknown

31. Multiple birth 31.
l=yes (circle: twin, triplet) 2=00 9=unknown

32. Apgar at one minute 32.
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33. Apgar at 5 minutes 33.

34. Insurance ofvictim at birth 34.
1=Quest 2=Medicaid 3=Private 4=None 5=other 9=Unknown

35. Genetic or congenital problems 35.
l=yes 2=no 9=unknown

36. Ifgenetic or congenital problems identified. circle all that apply: 36.
1=cardiac 2=skeletal 3=neurologic 4=genetic 5=endocrine
6=urinary 7=gastrointestinal 8=other 9=unknown

37. Length in days ofhospitalization at birth - i.e., 3, 7 37.

38. Length ofdays in NICU or NINT at birth - i.e., 3, 7 38.

39. Ventilator care after birth 39.
l=yes 2=00 9=unknown

40. CPS referral at birth 40.
1=yes 2=00 9=unknown

41. Neonatal problems noted after birth 41.
1=yes 2=00 9=unknown

42. Neonatal problems (list all that are noted): 42.
I=Apnea 2=Bradycardia 3= Jaundice 4= Nuchal cord

5= Feeding problem 6= Respiratory distress 7= Prematurity
8= Other

Part 6
Victim's Current Historv

43. Physical fmdings in hospital (circle all that apply): 43.
1=bone fracture other than skull
5= other 6=bums 7=bruises 8=abrasions,
lacerations 9=unknown

44. Physical head injury findings in hospital (circle all that apply): 44.
1=skull fracture/s 2=subdural blood 3=subarachnoid blood
4=epidural blood 5=subgaleal hematoma 6=cerebral edema
7=other 9=unknown
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45. Skull fractures (circle all that apply) 45.
I=Iinear parietal 2=linear non-parietal 3=multiple parietal
4=depressed 5=comminuted

46. Retinal hemorrhages present 46.
1=unilateral 2=bilateral 3=none 9=unknown

47. Team Conference Findings 47.
1=non-accidental 2=accidental 3=undetennined 4=noteam
5= neglect 9=unknown

48. Victim's discharge from hospital 48.
l=home 2=foster care 3=death 4=other 9=unknown
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