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1.0 Objectives 
 

1.1 Study Objectives 

Describe the purpose, specific aims or objectives.  State the hypotheses to be tested. 

 
Abusive head trauma (AHT) is the leading cause of traumatic death and disability in early childhood, 
affecting at least 690,000 children annually in the US.1-7 To protect children from further abuse, the 
doctors who care for young victims of trauma are required to make important decisions to either launch 
or forgo child abuse evaluations in their young, acutely head-injured patients. These decisions can be 
difficult, and the stakes are high.   
 
Our long-term goal is to increase the accuracy of doctors’ decisions to launch or forgo child abuse 
evaluations in their young, acutely head-injured patients. To this end, the Principle Investigator (PI) of 
this application conceptualized, designed and directed sequential multicenter studies to derive and 
validate an evidence-based screening tool for AHT.8,9 This AHT screening tool comes in the form of a 
clinical prediction or decision rule. 
 
A clinical prediction rule is an evidence-based tool that measures and then combines the predictive 
contributions of multiple clinical findings or tests to estimate or predict the probability of a diagnosis, 
prognosis or response to therapy for an individual patient.10 A clinical prediction rule rises to the level of 
a clinical decision rule (CDR) if providers use its predictions to help make discrete clinical decisions that 
improve patient outcomes.11  Whereas prediction rules are informative and assistive, decision rules are 
typically directive.11,12 Derived specifically to perform as an effective AHT screening tool, our CDR sorts 
patients into high vs. low risk categories and advises that every high risk patient be thoroughly evaluated 
for abuse. 

 
 
T
h
e
 
o
v
e
r
a
l
l objective of this “CDR implementation trial” is to demonstrate the CDR’s impact on AHT screening 
accuracy in pediatric intensive care unit (PICU) settings. To this end, we will conduct a stratified cluster 
randomized trial (SCRT) at eight U.S. PICUs randomly assigned to intervention (n=4) or control (n=4) 
conditions. At the four intervention sites, we will deploy active, multifaceted, CDR implementation 
strategies designed to promote CDR acceptance and application as an AHT screening tool. At the four 
control sites, PCIU providers and child abuse consultants will practice “AHT screening as usual.” We 
predict that CDR application as an AHT screening tool at the intervention sites will increase AHT 
detection and reduce unnecessary abuse evaluations of patients with non-AHT. A clear demonstration of 
the CDR’s positive clinical impacts, and an evaluation of avenues to promote its sustainability, will 
inform and accelerate subsequent efforts to disseminate the CDR more broadly. We will conduct this 
“CDR implementation trial” with the following specific aims. 
 

Table 1. Our validated, 4-variable, clinical decision rule for pediatric abusive head trauma. 

To minimize missed cases, every acutely head-injured infant or young child hospitalized for intensive 
care who presents with one or more of these four predictor variables should be considered “high risk” 
and thoroughly evaluated for abuse. 

 Any clinically-significant respiratory compromise at the scene of injury, during transport, in the 
Emergency Department, or prior to admission 

 Any bruising involving the child’s ear(s), neck or torso 

 Any subdural hemorrhage(s) or fluid collection(s) that are bilateral OR involve the interhemispheric 
space 

 Any skull fracture(s) other than an isolated, unilateral, nondiastatic, linear, parietal skull fracture 
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Aim 1: To conduct a SCRT across eight PICUs to assess the CDR’s impact on AHT screening accuracy.  In 
comparison to non-intervention sites, we hypothesize that deployment of our CDR implementation 
strategies at the intervention sites will be associated with [1] higher percentages of high risk patients 
evaluated thoroughly for abuse (with skeletal survey and retinal exam), and [2] lower percentages of 
low risk patients evaluated (even partially) for abuse (with skeletal survey and/or retinal exam). [NOTE: 
These will be our two primary outcome measures of AHT screening accuracy.] 
 
Aim 2: To identify (non-clinical) site-, physician- and patient-specific factors that impact CDR application 
in PICU settings. We hypothesize that [1] intervention sites with higher volumes of eligible patients will 
demonstrate higher percentages of high risk patients evaluated thoroughly for abuse, and lower 
percentages of low risk patients evaluated (even partially) for abuse; [2] intervention site physicians 
with child abuse expertise, with higher objective measures of CDR “acceptability”, or with higher 
exposures to our CDR implementation strategies will demonstrate higher percentages of high risk 
patients evaluated thoroughly for abuse; and [3] patients less than six months of age, not yet cruising or 
walking, of minority race or ethnicity, or whose caregivers specifically deny any head trauma, will be 
predictive of higher percentages of low risk patients evaluated (at least partially) for abuse. 
 

Exploratory Aim 3: Once the SCRT is concluded, to conduct a 12-month sustainability trial at the four 
intervention sites whereby our CDR implementation strategies are systematically omitted one-by-one in 
order to discern their relative importance to sustainability. 

 
1.2 Primary Study Endpoints 

State the primary endpoints to be measured in the study.  Clinical trials typically have a primary 
objective or endpoint. Additional objectives and endpoints are secondary.  The endpoints (or outcomes), 
determined for each study subject, are the quantitative measurements required by the objectives.  
Measuring the selected endpoints is the goal of a trial (examples: response rate and survival). 

 
Our primary (Aim 1) study endpoints are our two primary measures of AHT screening accuracy: [1] the 
percentage of high risk patients evaluated thoroughly for abuse (with skeletal survey and retinal exam), 
and [2] the percentage of low risk patients evaluated (even partially) for abuse (with skeletal survey 
and/or retinal exam). To measure and compare these outcomes at intervention vs. control sites, we will 
calculate the number of eligible patients categorized by the CDR as either high or low risk (see Table 1 in 
Section 1.1 above) over the course of the SCRT, and capture ongoing data regarding their completed 
skeletal surveys and retinal exams. We predict that CDR application at the intervention sites will be 
associated with higher percentages of high risk patients thoroughly evaluated for abuse, and lower 
percentages of low risk patients evaluated (even partially) for abuse.   
 

1.3 Secondary Study Endpoints 

State the secondary endpoints to be measured in the study. 

 
Our secondary (Aim 1) study endpoints are three additional measures of AHT screening accuracy: [1] 
overall diagnostic yield (the percentage of patients with completed skeletal surveys and/or retinal 
exams that reveal corroborating findings of abuse), [2] estimated cases of missed (or unrecognized) AHT 
(the mean, evidence-based estimate of abuse probability among all patients lacking skeletal surveys 
and/or retinal exams), and [3] unnecessary abuse evaluations (the percentage of patients with non-AHT 
evaluated even partially for abuse). Although we are not specifically powered to detect differences in 
these secondary measures, we will nonetheless calculate and compare these secondary measures of 
AHT screening accuracy as indicators of the CDR’s clinical impact. Based on our preliminary studies, we 
predict that CDR application at the intervention sites over the course of the SCRT will be associated with 
higher diagnostic yields, lower estimates of missed AHT, and fewer unnecessary abuse evaluations.  
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Our secondary (Aim 2) study endpoints are our same, two, primary measures of AHT screening accuracy 
(see Section 1.2 above) measured specifically in patient cohorts selected to demonstrate the potential 
impact of various site-, physician- and patient-specific factors on CDR application and AHT screening 
accuracy. These non-clinical factors include [1] sites with higher volumes of eligible patients, [2] 
physicians with child abuse expertise, with higher exposure to our CDR implementation strategies, or 
with higher objective measures of CDR “acceptability” (see “Preliminary Studies Relevant to Aims 2 and 
3” in Section 2.2 below), and [3] patients younger than six months of age, who are not yet cruising or 
walking, of minority race or ethnicity, or whose caregivers specifically deny any head trauma.   
 
We predict that these site-, physician- or patient-specific factors will impact CDR application, resulting in 
higher percentages of high risk patients evaluated thoroughly for abuse and/or higher percentages of 
low risk patients evaluated (even partially) for abuse. Using data captured at the four intervention sites 
over the course of the SCRT, we will assess the impact of these eight factors on CDR application in 
dichotomous patient cohorts selected to demonstrate each comparison.  
 
Our secondary (Exploratory Aim 3) study endpoints include our same two primary measures of AHT 
screening accuracy (see Section 1.2 above), and a validated measure of the CDR’s “acceptability” among 
clinicians (see “Preliminary Studies Relevant to Aims 2 and 3” in Section 2.2 below). We will assess the 
sustainability of our CDR implementation strategies at our four intervention sites by capturing these 
three measures of CDR sustainability iteratively—at the close of the SCRT, and again at 6 and 12 months 
post-SCRT—as CDR implementation strategies are omitted one-by-one. 
 

2.0 Background  
 
2.1 Scientific Background and Gaps 

Describe the scientific background and gaps in current knowledge. 

 
For several reasons, doctors’ decisions to launch or forgo child abuse evaluations in their young, acutely 
head-injured patients can be difficult. 13-23 Physician training regarding child abuse, and clinical exposure 
to child abuse, are highly variable. Presenting signs and injuries are frequently nonspecific. The history of 
trauma can be absent, minimized, changing or fabricated. Most patients are unable to describe their 
trauma. Psychosocial risk factors can influence objectivity. Finally, discussing abuse with parents is 
uncomfortable. 

 
The stakes can be high. In their sentinel study, Jenny, Hymel (the PI of this “CDR Implementation Trial”) 
and colleagues determined that 15 (28%) of 54 patients with “missed” or “unrecognized” abusive head 
trauma (AHT) were re-injured during the period of diagnostic delay, and that four of their five 
subsequent deaths might have been prevented by earlier recognition of their abuse.24 These outcomes 
have prompted some clinicians to opine that every hospitalized, acutely head-injured child should be 
thoroughly evaluated for abuse.25 But launching an unnecessary abuse evaluation in a child with non-
abusive head trauma (non-AHT) can also have adverse consequences, including exacerbation of parental 
stress, strain of the doctor-parent relationship, false positive results, exposure of the child to additional 
risks (e.g., sedation, radiation), prolongation of hospital stays, and increased health care costs.26,27 
Unfortunately, physicians struggle to define a “reasonable suspicion” of abuse; have demonstrated bias 
regarding child maltreatment related to race, socioeconomic, and marital status; and have 
demonstrated an inconsistent response to severe child maltreatment.13-23  
 
By established convention, the development and testing of any clinical prediction or decision rule 
involves three sequential steps: (1) the creation or derivation of the rule, (2) the testing or validation of 
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the rule’s performance in a new, equivalent, patient population, and (3) the assessment of the rule’s  
actual impact on relevant clinical outcomes when actively applied in clinical settings—the impact 
analysis.  Each step requires a multicenter study, and all three steps should be completed before a CDR 
is widely disseminated.11,12,28-31  
 
Our CDR for pediatric AHT (see Table 1 in Section 1.1 above) has been prospectively derived and 
validated in diverse PICU settings,8,9 but has not undergone formal impact analysis.  Impact analysis is 
the overall goal of this “CDR implementation trial.” 
 
Our CDR was derived specifically to perform as an effective AHT screening test—not as a diagnostic test. 
Like other effective screening tests, the CDR is simple, safe, and inexpensive. Clinicians need only to 
apply the CDR and consider its recommendations. Most importantly, the CDR is highly sensitive (0.96).8,9 
It casts a broad net to “screen in” as many cases of AHT as possible, and to “miss” or “misdiagnose” as 
few cases of AHT as possible. Because the CDR generates very few false negatives, it is useful to help 
exclude AHT, when negative. 
 
The CDR recommends thorough abuse evaluations for all “high risk” patients who present for pediatric 
intensive care with any one or more of its four predictor variables (see Table 1 in Section 1.1 above).9 It 
makes no specific recommendations regarding abuse evaluations of the remaining “low risk” patients. 
Applied accurately and consistently as an AHT screening tool at the time of PICU admission, the CDR 
would have correctly identified (categorized as high risk) 119 (96%) of 124 validation study patients who 
met a priori criteria for AHT; 141 (98%) of 144 validation study patients ultimately diagnosed with AHT 
by their treating and/or consulting physicians, and 189 (99%) of 191 derivation or validation study 
patients whose completed skeletal surveys and/or retinal exams revealed corroborating findings of 
abuse.9   
 
But knowing that the CDR is highly sensitive does not answer the central question addressed by this 
implementation trial: Will application of the CDR as an AHT screening tool increase AHT screening 
accuracy when applied prospectively in PICU settings? “Impact analysis” remains the accepted and most 
efficient way of assessing whether incorporating our CDR into the AHT screening process will actually 
increase AHT screening accuracy and improve PICU patient care.11,12   

 
2.2 Previous Data 

Describe any relevant preliminary data. 

 
[NOTE: Most of our preliminary data and analyses are presented in greater detail in three published, 
peer-reviewed manuscripts (see Attachments 1, 2 and 3)]. 
 
Preliminary studies relevant to Aim 1 include [1] our completed, prospective, multicenter, CDR 
derivation and validation studies8,9; and [2] secondary analyses of the derivation and validation datasets 
designed to broadly validate the CDR’s screening performance,9 to demonstrate the clinical need for the 
CDR, and to estimate its potential clinical impacts.32  
 
Our CDR derivation and validation studies8,9 were conducted at 18 total sites in the U.S. and Canada.  
Both studies were prospective, cross-sectional, and strictly observational. The studies used the same 
inclusion and exclusion criteria, data forms, methods, and definitional criteria for AHT. To minimize 
circular reasoning, these a priori definitional criteria contained no references to any of the CDR’s 
candidate predictor variables. Eligible patients were <3 years old hospitalized for intensive care of 
symptomatic, acute, closed, traumatic, cranial or intracranial injuries confirmed on initial head CT or 
MRI. Patients were excluded if their head injuries resulted from a motor vehicle collision OR if initial 
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neuroimaging revealed clear evidence of pre-existing brain malformation, disease, infection, or hypoxia-
ischemia.  Ten PICU sites participated in both studies. 
 
Between February 2010 and August 2011 at 14 participating sites, derivation study8 investigators [1] 
captured historical, clinical, and radiological data regarding 209 eligible, acutely head-injured patients; 
[2] identified 13 highly discriminating (P ≤0.001) and reliable (lower limit of 95% C.I. for Kappa ≥0.4) 
clinical variables readily available at or near the time of PICU admission; [3] calculated each variable’s 
isolated predictive qualities (sensitivity, specificity, predictive values; likelihood ratios); [4] applied a 
recursive partitioning algorithm designed to penalize missed cases of AHT; and [5] identified four 
clusters of these 13 variables that—alone or in combination—detected AHT with sensitivity ≥0.92. These 
four clusters of predictor variables became our four candidate CDRs. 
 
Between March 2012 and July 2013 at 14 participating sites, validation study9 investigators [1] captured 
equivalent historical, clinical, and radiological data regarding 291 additional, eligible patients; [2] 
confirmed the AHT screening performance of all four candidate CDRs in this new, equivalent, patient 
population; and [3] determined that a 4-variable CDR (see Table 1 in Section 1.1) demonstrated the 
optimal combination of simplicity and AHT screening performance. All measures of this 4-variable CDR’s 
screening performance matched or exceeded equivalent results from the completed derivation study. 
Most importantly, the CDR demonstrated sensitivity of 0.96 in both studies.8,9 

 
Secondary analyses of our combined (derivation plus validation study) datasets (N=500) yielded 
multiple, highly relevant results: 

 Current AHT screening and evaluation practices demonstrate considerable site-by-site variability.9 
The percentage of our eligible patients who underwent skeletal survey and retinal exam varied from 
33-100% across the 18 participating sites.9  

 Analysis of the CDR’s AHT screening performance in novel patient cohorts revealed that our 4-
variable CDR would have performed with high sensitivity (0.95 to 0.98) in different geographical 
regions, in large PICUs and in small PICUs (0.94 to 0.99), and in the same PICUs over time (0.97 to 
0.99).9 

 At the time of PICU admission, the CDR would have correctly identified (categorized as higher risk) 
241 (98%) of 247 patients who were ultimately diagnosed with “probable” or “definitive” AHT by 
their treating and/or consulting physicians.9 

 At the time of PICU admission, the CDR would have correctly identified (categorized as higher risk) 
197 (99%) of 199 patients whose completed skeletal surveys and/or retinal exams revealed 
additional, corroborating findings of abuse.9 

 Gold standard definitional criteria for AHT do not exist. In their absence—in our derivation and 
validation studies—we applied a priori definitional criteria for AHT used in previously published 
studies. These criteria sorted 44% of our eligible (derivation or validation study) patients as AHT. 
Applying modified (more and less inclusive) criteria to iteratively re-sort the patient population, 
resulting calculations of AHT prevalence ranged from 28-52%. Subsequent analyses revealed that the 
CDR would have correctly identified ≥96% of AHT patients—no matter how we defined AHT.9 

 Applying the CDR as an assistive prediction tool (instead of a more directive decision rule), the CDR’s 
evidence-based, patient-specific, estimates of abuse probability varied widely (0.06-1.00) across the 
16 patient subpopulations defined by their unique combinations of the CDR’s four predictor 
variables.32 For the 121 “low risk” patients (who presented for PICU admission with none of the CDR’s 
four predictor variables), the estimated probability of abuse was 0.07 (95% CI: 0.04-0.14).32 

 Across these same 16 patient subpopulations, the CDR’s evidence-based, patient-specific, estimates 
of abuse probability proved to be good predictors of the results of our patients’ completed skeletal 
surveys and retinal exams. More specifically, the correlation (Pearson’s R) between the CDR’s 
patient-specific estimates of abuse probability and the overall diagnostic yields of our patients’ 
completed skeletal surveys and/or retinal exams was positive and very strong (R=0.708), and 
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increased significantly (R=0.946) when we eliminated the single patient subpopulation that contained 
only 1 patient.32   

 When measured instead across the five patient subpopulations (rather than 16) that presented with 
different sum numbers of the CDR’s four predictor variables (from zero to four for this 4-variable 
CDR), this correlation (Pearson’s R) was again positive and very strong (R=0.996), and remained very 
strong (R=0.838) when—to eliminate circular reasoning—we excluded the 33 patients whose sorting 
as AHT depended specifically on the results of their skeletal survey or retinal exam.32 

 Finally, theoretical comparisons of “current PICU screening for AHT” vs. “AHT screening guided by the 
CDR” suggest that accurate and consistent application of the CDR as an AHT screening tool in PICU 
settings could: [1] reduce (mean) estimates of abuse probability (evidence-based estimates of missed 
AHT) among patients lacking skeletal survey and/or retinal exam from 0.19 to 0.07; [2] increase the 
overall diagnostic yields of completed skeletal surveys and/or retinal exams from 49% to 56%; [3] 
increase AHT detection from 87% to 96%; [4] slightly reduce overall abuse evaluations of eligible 
patients from 78% to 76%; and [5] reduce unnecessary abuse evaluations of patients with non-AHT 
from 67% to 60%.32 

Preliminary studies relevant to Aims 2 and 3 are limited to [1] a baseline, objective, preliminary 
assessment of the CDR’s “acceptability” among a random sample of potential physician users, and [2] 
exploratory analyses designed to identify non-clinical (site-, physician-, and patient-specific) factors that 
impact AHT screening and evaluation practices in PICU settings.  
 

 Given the resources and time required for CDR impact analysis, knowing that a CDR is reasonably 
acceptable to potential clinician users is important.  The ‘Ottawa Acceptability of Decision Rules 
Instrument’ (OADRI) is a simple, validated, 12-item instrument that measures the “acceptability” of a 
CDR among its potential or actual users (see Attachment 4).33 The OADRI asks respondents to 
indicate their level of agreement with each of 12 statements on a 6-point scale ranging from 1 
(Strongly Disagree) to 6 (Strongly Agree), or to indicate “No Opinion/Don’t Know.” The OADRI’s final 
score consists of the mean of all 12 items, resulting in a score that ranges from 0 to 6, with higher 
final scores indicative of higher CDR acceptability. 

 
To estimate baseline, preliminary acceptability of our 4-variable CDR among potential users, we 
distributed a brief, voluntary, anonymous survey to Pediatric Intensivists and to Child Abuse 
Pediatricians who participate in the dedicated list serves of the PALISI research network and the Ray 
E. Helfer Society, respectively. Survey participants were provided a one page document that 
presented the CDR and summarized its derivation, validation, and potential clinical impact.16-18 
Thereafter, participants were asked to answer the OADRI’s 12 questions “as if they were considering 
using the rule.”   
 
Thirty (30) Pediatric Intensivists, 51 Child Abuse Pediatricians, and 2 other clinicians completed the 
survey.  Excluding all responses of “No opinion/Don’t know”, the final (mean) OADRI score for all 
survey participants (n=83) was 4.86 (SD 1.32). A clear majority of participants endorsed items 
indicating that the CDR was “easy to use”, “easy to understand”, “useful”, “clear”, and “will benefit 
patients.” Though not generalizable, these results suggest that many potential users of the CDR will 
actively consider its adoption as an evidence-based AHT screening tool.    

 

 Exploratory analyses of our derivation and validation study datasets identified four non-clinical 
factors associated with significant differences (p < .05) in the percentages of high or low risk patients 
evaluated for child abuse. These factors included [1] caregiver denial of any head trauma, [2] patients 
of minority race/ethnicity, [3] patients not yet cruising or walking prior to PICU admission, and [4] 
patients <6 months of age at the time of PICU admission. 

 



 

Page 9 of 46 (V.10/14/2015)  

2.3 Study Rationale 

Provide the scientific rationale for the research. 

 
The first aim of this “CDR implementation trial” is to measure the CDR’s actual impact on AHT screening 
accuracy when applied prospectively in PICU settings. If we can demonstrate that application of the CDR 
improves AHT screening accuracy in PICU settings, then our focus can shift from its implementation in 
select research settings to its broader dissemination into everyday PICU clinical practice.    
 
The second aim of this “CDR implementation trial” is to identify non-clinical factors that impact 
physicians’ application of the CDR as an AHT screening tool in PICU settings. A more complete 
understanding of these site-, physician- and patient-specific factors could reveal inherent physician 
biases that future CDR dissemination efforts will need to address. 
 
The third (exploratory) aim of this “CDR implementation trial” is to assess the effectiveness and 
sustainability of our planned, active, implementation strategies designed to promote CDR acceptance 
and utilization in PICU settings. These strategies include training, email boosters, audit and site-specific 
feedback, and local information sharing sessions (see “Intervention” in Section 7.0 below). Applied in 
combination, these multifaceted implementation strategies have demonstrated effectiveness in 
promoting novel “best practices” in other clinical settings.33-47 

  
Our validated 4-variable CDR will become the first, evidence-based, validated, child abuse screening tool 
to be applied prospectively in active PICU settings, and the first to undergo a formal implementation 
trial and impact analysis. As demonstrated in our strong preliminary studies, applied accurately and 
consistently, the CDR could increase AHT detection and reduce unnecessary abuse evaluations. A clear 
demonstration of the CDR’s positive clinical impacts on AHT screening accuracy will inform and 
accelerate future efforts to disseminate and implement the CDR more broadly. Most importantly, the 
CDR could save lives—the lives of children who are re-injured and killed because their initial AHT was 
missed or unrecognized.24,32 
 

3.0 Inclusion and Exclusion Criteria 

Create a numbered list below in sections 3.1 and 3.2 of criteria subjects must meet to be eligible for study 
enrollment (e.g., age, gender, diagnosis, etc.). Indicate specifically whether you will include any of the following 
vulnerable populations: (You may not include members of these populations as subjects in your research unless 
you indicate this in your inclusion criteria.) Review the corresponding checklists to ensure that you have 
provided the necessary information. 

 Adults unable to consent 
o Review “CHECKLIST: Cognitively Impaired Adults (HRP-417)” to ensure that you have 

provided sufficient information. HRP-417 can be accessed by clicking the Library link in CATS 
IRB (http://irb.psu.edu). 

 Individuals who are not yet adults (infants, children, teenagers) 
o If the research involves persons who have not attained the legal age for consent to 

treatments or procedures involved in the research (“children”), review the “CHECKLIST: 
Children (HRP-416)” to ensure that you have provided sufficient information. HRP-416 can 
be accessed by clicking the Library link in CATS IRB (http://irb.psu.edu). 

 Pregnant women 
o Review “CHECKLIST: Pregnant Women (HRP-412)” to ensure that you have provided 

sufficient information. HRP-412 can be accessed by clicking the Library link in CATS IRB 
(http://irb.psu.edu). 

 Prisoners 

http://irb.psu.edu/
http://irb.psu.edu/
http://irb.psu.edu/
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o Review “CHECKLIST: Prisoners (HRP-415)” to ensure that you have provided sufficient 
information.  HRP-415 can be accessed by clicking the Library link in CATS IRB 
(http://irb.psu.edu). 

 Neonates of uncertain viability or non-viable neonates 
o Review “CHECKLIST: Neonates (HRP-413)” or “CHECKLIST: Neonates of Uncertain Viability 

(HRP-414)” to ensure that you have provide sufficient information.  HRP-413 and HRP-414 
can be accessed by clicking the Library link in CATS IRB (http://irb.psu.edu). 

 
To assure IRB or HSRC members’ complete understanding of our responses that follow, we must distinguish 
between our study patients and our study subjects. In this CDR implementation trial, they will not be one and 
the same. Although we will capture historical, clinical and radiological data regarding ≥400 eligible, acutely head-
injured patients <3 years of age hospitalized for intensive care at one of our eight participating sites, the actual 
subjects of this CDR impact study will be the PICU clinicians and child abuse consultants at our participating sites 
who will make the case-by-case decisions to either launch or forgo child abuse evaluations in their acutely head-
injured patients admitted for intensive care. It is their reasoning and decision-making behavior that we will 
analyze.   
 
At our four control sites—where PICU providers and child abuse consultants will practice “AHT screening as 
usual”—our capture of their reasoning and decision-making behaviors will be strictly observational. At our four 
intervention sites—where PICU providers and child abuse consultants will be compelled to apply our CDR and to 
actively consider its recommendations (see Table 1 in Section 1.1)—capture of their reasoning and decision-
making behaviors will require their active participation. 
 
3.1 Inclusion Criteria 

List the criteria that define who will be included in your study. 

 
Eligible subjects will include any PICU clinician or child abuse consultant in active, unrestricted practice 
at one of our eight participating sites. So defined, our study subjects might include pregnant women, but 
will not include any other vulnerable populations. 
 
Precisely replicating the criteria used in our completed CDR derivation and validation studies8,9, eligible 
patients will be [1] children <3 years of age, [2] admitted to the PICU, [3] for management of 
symptomatic, acute, closed, traumatic, cranial or intracranial injuries, [4] confirmed by computed 
tomography (CT) or magnetic resonance imaging (MRI).   
 

3.2 Exclusion Criteria 

List the criteria that define who will be excluded in your study. 

 
We have no specific exclusion criteria for the PICU clinicians and child abuse consultants who will be our 
study subjects.   
 
Precisely replicating the criteria used in our completed CDR derivation and validation studies, patients 
will be excluded if [1] their acute head injuries resulted from a collision involving a motor vehicle, or if 
[2] initial neuroimaging reveals clear evidence of preexisting brain malformation, disease, infection, or 
hypoxia-ischemia. 

 
3.3 Early Withdrawal of Subjects 

 
Individual PICU clinicians and child abuse consultants will have the option to not participate in this study, 
or to withdraw early from active study participation. 
 

http://irb.psu.edu/
http://irb.psu.edu/
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From our patients’ point of view, we deem this to be a strictly observational study. Our protocol and 
data forms (see Attachment 5) do not require investigators to ask any questions, order any tests, 
request any consultations, capture any data, or make any reports of suspected child abuse that, in their 
own clinical judgments, fall outside the scope of their standard patient care. Therefore, we are 
requesting a waiver from all parental informed consent requirements (see Section 5.0 below). It follows 
that, if this waiver is granted, eligible patients (and their parents) will not have an option to withdraw 
early from the study. 
 
3.3.1 Criteria for removal from study 

Insert subject withdrawal criteria (e.g., safety reasons, failure of subject to adhere to protocol 
requirements, subject consent withdrawal, disease progression, etc.). 

 
At the sole discretion of the Study PI, study subjects (PICU clinicians and child abuse consultants) 
who—despite the active interventions of their Site PI and/or Research Coordinator—repeatedly 
fail to adhere to our protocol requirements could be removed from active study participation.   
 
For this strictly observational study, fully eligible patients will not be removed from the study for 
any reason.    
 

3.3.2 Follow-up for withdrawn subjects 

Describe when and how to withdraw subjects from the study; the type and timing of the data to 
be collected for withdrawal of subjects; whether and how subjects are to be replaced; the 
follow-up for subjects withdrawn from investigational treatment. 

 
At their sole discretion, Site PIs and/or Research Coordinators will be free to attempt to “re-
engage” PICU clinicians and child abuse consultants who have elected to withdraw from active 
study participation.   
 
For this strictly observational study, fully eligible patients will not be afforded an opportunity to 
withdraw from the study for any reason.    
 

4.0 Recruitment Methods 
 
4.1 Identification of subjects 

Describe the methods that will be used to identify potential subjects or the source of the subjects.  If not 
recruiting subjects directly (e.g., database query for eligible records or samples) state what will be 
queried, how and by whom. 

 
All PICU providers and child abuse consultants in active, unrestricted, clinical practice at one of our eight 
participating sites will be fully eligible to participate as subjects in this CDR impact study.    
 
Site PIs and/or research coordinators at all eight participating sites will actively monitor and screen PICU 
admission logs to identify eligible, acutely head-injured patients.   
 

4.2 Recruitment process 

Describe how, where and when potential subjects will be recruited (e.g., approaching or providing 
information to potential subjects for participation in this research study). 
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The PICU providers and child abuse consultants at our eight participating sites have already expressed 
their intent to participate actively and fully as the subjects of this CDR impact study. No additional 
recruitment activities directed at these clinicians or consultants is planned. 
 
For this strictly observational study, no active recruitment of eligible, acutely head-injured patients is 
planned.   
 

4.3 Recruitment materials 

List the materials that will be used to recruit subjects. Add recruitment documents to your study in CATS 
IRB (http://irb.psu.edu) on the “Consent Forms and Recruitment Materials” page. For advertisements, 
upload the final copy of printed advertisements. When advertisements are taped for broadcast, attach 
the final audio/video tape. You may submit the wording of the advertisement prior to taping to preclude 
re-taping because of inappropriate wording, provided the IRB reviews the final audio/video tape. 

 
No recruitment materials will be used to recruit PICU providers, child abuse consultants, or eligible 
patients. 
 

4.4 Eligibility/screening of subjects 

If potential subjects will be asked eligibility questions before obtaining informed consent, describe the 
process. Add the script documents and a list of the eligibility questions that will be used to your study in 
CATS IRB (http://irb.psu.edu) on the “Consent Forms and Recruitment Materials” page. 

 
All PICU providers and child abuse consultants in active, unrestricted, clinical practice at one of our eight 
participating sites will be fully eligible to participate as subjects in this CDR implementation trial. No 
additional eligibility screening of these providers is planned. 
 
For this strictly observational study, the parents/guardians of eligible, acutely head-injured patients will 
not be asked eligibility questions.   
 

5.0 Consent Process and Documentation  

Refer to “SOP: Informed Consent Process for Research (HRP-090)”, for information about the process of 
obtaining informed consent from subjects.  HRP-090 can be accessed by clicking the Library link in CATS IRB 
(http://irb.psu.edu). 

 
5.1 Consent Process  

  
5.1.1 Obtaining Informed Consent 

 
5.1.1.1 Timing and Location of Consent 

Describe where and when the consent process will take place. 

 
We will capture historical, clinical and radiological data regarding ≥400 acutely 
head-injured children <3 years of age admitted for intensive care (see data forms 
2, 4 and 5 in Attachment 5). For these patients, study involvement will be strictly 
observational and will present only minimal risk (see Section 5.1.2 below). 
Therefore, we are requesting a waiver of all informed parental consent 
requirements.  
 

http://irb.psu.edu/
http://irb.psu.edu/
http://irb.psu.edu/
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As stipulated in Section 3.0 above, the actual subjects of this research study will 
be the PICU providers and child abuse consultants who will make the decisions to 
either launch or forgo child abuse evaluations of their acutely head-injured 
patients admitted for intensive care.   
 
At our four control sites—where PICU providers and child abuse consultants will 
practice “AHT screening as usual”—our capture of their reasoning and decision-
making behaviors will be strictly observational, and their passive involvement in 
this study will present only minimal risk (see Section 5.1.2 below). Therefore, we 
are requesting a waiver of all informed provider consent requirements for PICU 
providers and child abuse consultants working at one of our four, randomly 
selected, control sites.     
 
At our four intervention sites—where PICU providers and child abuse consultants 
will be actively encouraged to apply the CDR and to consider its 
recommendations—our capture of their reasoning and decision-making 
behaviors (see data forms 1 and 3 in Attachment 5) will require their active 
participation. Although we deem this involvement to present only minimal risk 
(see Section 5.1.2 below), we will obtain written informed consent for study 
participation from all PICU providers and child abuse consultants at our four 
intervention sites. We intend to obtain informed consent from these intervention 
site providers one time only, prior to the start of the SCRT, to cover the entire 
duration of their involvement in this study. 
 

5.1.1.2 Coercion or Undue Influence during Consent 

Describe the steps that will be taken to minimize the possibility of coercion or 
undue influence in the consent process. 

 
Individual PICU providers and/or child abuse consultants at our four intervention 
sites will retain the right to not participate in the study or to withdraw from 
active study participation.  
 

5.1.2 Waiver or alteration of the informed consent requirement 

If you are requesting a waiver or alteration of consent (consent will not be obtained, required 
information will not be disclosed, or the research involves deception), describe the rationale 
for the request in this section.  If the alteration is because of deception or incomplete 
disclosure, explain whether and how subjects will be debriefed. Add any debriefing materials or 
document(s) to your study in CATS IRB (http://irb.psu.edu) on the “Supporting Documents” 
page.  NOTE: Review the “CHECKLIST: Waiver or Alteration of Consent Process (HRP-410)” to 
ensure you have provided sufficient information for the IRB to make these determinations. 
HRP-410 can be accessed by clicking the Library link in CATS IRB (http://irb.psu.edu).  

 
Risks to the Patients and to Subjects 
Human subjects involvement.  To complete our planned analyses will require the capture of 
historical, clinical and radiological data regarding ≥400 acutely head-injured children <3 years of 
age admitted for intensive care. And yet, the actual subjects of this research study will be the 
pediatric intensive care unit (PICU) providers and child abuse consultants who will make the 
case-by-case decisions to either launch or forgo child abuse evaluations.   
 
Sources of materials and data. The specific, provider-related data to be captured prospectively 
(at our four intervention sites) from PICU providers and child abuse consultants (regarding their 

http://irb.psu.edu/
http://irb.psu.edu/
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application of the CDR and their subsequent, abuse-related decisions) are listed in their entirety 
in data forms 1 and 3 (see Attachment 5). This provider-related data will include [1] their 
preliminary estimate of the probability that their patient’s head injuries resulted from inflicted 
or abusive trauma; [2] confirmation that they applied the CDR prospectively and actively 
considered its recommendations; [3] documentation of their preliminary plans to launch or 
forgo an abuse evaluation; and [4] their specific reason(s) for ignoring the CDR’s 
recommendation(s), if and when they elect to do so.  
 
The specific, patient-related data to be captured prospectively regarding every eligible, acutely 
head-injured patient (at all eight participating sites) is listed in its entirety on data forms 2, 4 and 
5 (see Attachment 5). This patient-related data will include [1] documentation of eligibility; [2] 
demographic information; [3] historical, clinical and radiological information needed to sort 
patients into comparison groups of high vs. low risk (see Table 1 in Section 1.1 above) and 
abusive vs. non-abusive head trauma; [4] the results of patients’ completed evaluations for 
abuse (if any); and [5] data regarding the health care team’s final, consensus, forensic 
impression and response. 
 
Prior to the launch of the SCRT, the Site PI at every participating site will be required to 
acknowledge in writing that the patient-related data represented in data forms 2, 4 and 5 is data 
routinely captured as “standard of care” for hospitalized, acutely head-injured children less than 
3 years of age. Our protocol and data forms do not require the investigators at any of our eight 
participating sites to ask any questions, order any tests, request any consultations, capture any 
data, or make any reports of suspected child abuse that, in their own clinical judgments, fall 
outside the scope of their standard care.   
 
Potential risks.  The only discernable risk for the PICU providers and child abuse consultants who 
are the actual subjects of this study is the inadvertent disclosure of their specific clinical 
practices related to application of the CDR, and/or their reasons for rejecting its 
recommendation(s), if and when they elect do so. This risk will apply solely to PICU providers 
and child abuse consultants at the four intervention sites. The only discernable risk for the 
families of eligible patients involves inadvertent disclosure of concern for abuse.  We view both 
of these risks to be minimal.  
 
Adequacy of Protection from Risks 
Research data will only be captured electronically. There will be no written records associated 
with data capture. Research coordinators will enter data online, using access-controlled, 
password-protected, standardized, electronic, data capture forms (see Attachment 5) created 
using REDCap—a mature, secure, web application for building and managing databases. Site-
specific data that has been entered online will become part of the network’s pooled data. The 
network’s pooled data will be stored at Hershey Medical Center’s research datacenter in a 
password-protected, access-controlled, HIPAA-compliant database. Access controls and 
password protections will prevent study investigators from accessing data that was contributed 
from another site. Physical access to the server that will contain the network’s pooled data and 
its database is highly restricted.   
 
No subject identifiers will be captured at the four control sites. However, at the four 
intervention sites, we will capture two subject identifiers (name and email address) regarding 
every PICU provider and child abuse consultant who consents in writing to participate in the 
study. These subject identifiers will be captured solely to complete required study procedures 
(see Sections 7.1 and 7.2 below).  To accomplish these required procedures, these subject 
identifiers will be accessible to the Study PI, Research Coordinator and REDCap database 
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administrator(s); but will not be accessible to study investigators at the eight participating sites. 
All subject identifiers will be purged from the central database at data lock—when all data has 
been collected and data quality assurance has been performed.  
 
Only one patient identifier—the medical record number (MRN)—will be retained for each 
patient. This identifier will be accessible and displayed only to the local investigators from the 
site that is treating the patient, and only for purposes of data quality assurance. Patient 
identifiers will not be accessible or displayed to investigators who would not otherwise have 
access to these identifiers in the course of their normal clinical duties as treating clinicians, 
pediatric intensivists, or child abuse consultants. Other than the REDCap database 
administrator(s), no one outside the institution caring for the patient will have access to the 
MRN or to any other identifying information about the patient.  MRNs will be purged from the 
central database at data lock—when all data has been collected and data quality assurance has 
been performed. At no time will investigators use this MRN to obtain information about patients 
not initially requested and captured on the relevant data forms. 
 
Every study subject (that is, every PICU provider and child abuse consultant at an intervention 
site who consents to study participation) will be assigned a unique “provider ID number.” 
Likewise, every eligible patient will be assigned a unique “patient ID number.” Whenever and 
wherever possible, study subjects and patients will be referred to by these assigned ID numbers, 
and not by their identifying information. 

 
Written consent from PICU providers and child abuse consultants at the four intervention sites.  
The provider-related data that will be captured in this study (see data forms 1 and 3 in 
Attachment 5) will only be captured at our four intervention sites. Prior to the start of the SCRT, 
the PICU providers and child abuse consultants at these four intervention sites will receive 
online training that describes the CDR; their specific, study-related roles and responsibilities; 
and the provider-related data that they will be asked to provide as the subjects of the study. 
Thereafter, before any data is captured, these providers will be asked to provide written 
informed consent for study participation to cover the entire duration of their involvement. 
Individual PICU providers and/or child abuse consultants will retain the right to not participate.   
 
Waiver of informed parental consent.  We request a waiver of the entire parental informed 
consenting process and the required use of a parental consent form. The criteria for a waiver of 
informed parental consent include [1] No more than minimal risk to patients, [2] The waiver or 
alteration of consent will not adversely affect the rights and welfare of the patients, and [3] The 
study could not reasonably be completed without the waiver. 
 
Regarding criterion #1.  For our acutely head-injured patients, this will be a strictly observational 
study. Whether or not parental informed consent is obtained, their clinical care will not change 
in any way. Their patient-related data will continue to be captured in its entirety by study 
investigators, as their standard of care. No additional patient-related data will be captured, or 
additional tests completed, or additional questions asked, or consultations requested, 
specifically to complete this research study. Were the parents of an eligible child to be 
approached for consent and refuse study participation, there would be no difference in any 
interaction between themselves and any member of their care team. Neither would their refusal 
change the number or identity of people who have access to their child’s protected health 
information.   
 
The only discernable risk for the families of eligible patients who are suspected victims of abuse 
involves inadvertent disclosure of concern for abuse. This risk will exist for all families of 



 

Page 16 of 46 (V.10/14/2015)  

suspected victims of child physical abuse, whether or not their children become passive 
participants in this research study. The local clinicians and consultants with access both to the 
level of concern for abuse and to the child’s identifying information will have obtained this 
information in the course of their normal clinical duties. These providers will include treating 
clinicians, pediatric intensivists, and child abuse consultants with substantial experience in 
maintaining confidentiality around issues of potential abuse. 
 
Data will be stored in a password-protected, access-controlled, HIPAA-compliant, REDCap 
database. Patient identifiers will not be accessible or displayed to investigators who would not 
otherwise have access to these identifiers in the course of their normal clinical duties as treating 
clinicians, pediatric intensivists, or child abuse consultants. All patient-related study data is 
routinely recorded already in the electronic medical record in hospitals. 
 
Regarding criterion #2.  Everything that will happen to the families of hospitalized, acutely head-
injured children, including suspected victims of child physical abuse, will continue to happen, 
whether or not parent(s) are given an opportunity to consent to study participation. The study 
protocol calls for the capture of patient-related data that would be collected under normal 
circumstances by the same clinicians who will normally collect the data as part of their routine 
duties. There will be no loss of benefits, no loss of rights, no discernable increased risk of harm, 
and no changes whatsoever in the clinical care of patients that become part of this 
observational study. 
 
Were the parents of an eligible patient to be approached for consent and refuse to participate, 
there would be no difference in any interaction between themselves and any member of their 
child’s health care team. Neither would their refusal change the number or identity of the 
professionals who have (or will be granted) access to the child’s protected health information. If 
abuse is suspected, a report will be made to child protective services whether or not parent(s) 
have consented to research study participation. 
 
The very act of approaching someone for consent to participate in a “child abuse study” might 
imply a suspicion of physical abuse, and therefore has the potential to adversely affect the 
doctor-parent relationship. On the other hand, if parental informed consent is required, a 
parent who declines participation in this research study about child abuse might assume 
erroneously that their declination precludes physician reporting of suspected child abuse to 
child protection authorities, thus creating additional confusion and stress for the doctor-parent 
relationship. 
 
Study patient-related data will be stored in a secure REDCap database. Only one patient 
identifier—the medical record number (MRN)—will be retained for each patient. This identifier 
will be accessible and displayed only to the local investigators from the site that is treating the 
patient, and only for purposes of data quality assurance. With the exception of our REDCap 
database administrator(s), no one outside the institution caring for the patient will have access 
to the MRN or to any other identifying information about the patient. MRNs will be purged from 
the central database at data lock—when all data has been collected and data quality assurance 
has been performed. At no time will investigators use this MRN to obtain information about 
patients not initially requested and captured on the relevant data forms. 
 
Regarding criterion #3.  As stated previously, the very act of approaching someone for consent 
to participate in a child abuse study might imply a suspicion of physical abuse, and therefore has 
the potential to adversely affect the doctor-parent relationship. If child abuse consultants have 
already become involved in the care of these head-injured children, the doctor-parent 



 

Page 17 of 46 (V.10/14/2015)  

relationship may already have been compromised. Approaching someone thereafter to seek 
consent for study participation can only increase the family’s sense of alienation from their 
child’s health care team, without any identifiable benefit, as the same data will be captured 
anyway. 
 
Conducting research on child abuse requires the study of abused children.  It is sometimes 
impossible to identify appropriate ‘surrogate’ research subjects for children with suspected 
abuse.   
 
We feel that this multicenter study cannot be completed without a waiver of parental informed 
consent. Imagine a moribund child whose sole caretaker has been arrested on suspicion of 
inflicting the child’s injuries. If informed parental consent is required for study participation, this 
child would be excluded. Imagine also a child physically abused by a parent who has not 
admitted to inflicting the abuse. If parental informed consent is required, this parent would very 
likely decline participation in a research study specifically about child abuse. To exclude cases 
such as these would so bias the results obtained as to render the data uninterpretable. 
 
A waiver of parental informed consenting requirements was granted at all 14 sites that 
participated in our completed CDR derivation study, and also at all 14 sites that participated in 
our completed CDR validation study. The patient-related data that we will capture in this CDR 
implementation trial is precisely—and completely—the identical patient-related data captured 
in those two previous studies.   
 
Potential Benefits of the Proposed Research to the Subjects and Others   
For the first time in clinical practice, PICU providers and child abuse consultants will apply a 
validated, evidence-based, AHT screening tool to guide their decisions to launch or forgo child 
abuse evaluations in their young, acutely head-injured patients admitted for intensive care.  
These clinicians will also gain access to an online or smartphone “AHT probability calculator” 
that they can use to calculate an evidence-based, patient-specific, estimate of the probability 
that their patients’ acute head injuries resulted from abusive or inflicted trauma.   
 
Based on strong Preliminary Studies (see Section 2.2.above), we hypothesize that accurate and 
consistent application of the CDR as a AHT screening tool in PICU settings will [1] lower 
evidence-based estimates of missed AHT (among patients lacking skeletal survey and/or retinal 
exam), [2] increase patient safety (the percentage of AHT patients thoroughly evaluated for 
abuse), [3] increase clinical efficiency (the percentage of non-AHT patients not evaluated for 
abuse), [4] increase the overall diagnostic yield of completed abuse evaluations (the percentage 
of completed skeletal surveys and/or retinal exams that reveal corroborating findings of abuse), 
and [5] decrease total abuse evaluations (the overall percentage of young, acutely head-injured 
patients evaluated for abuse).  
 
Informing parents of a decision to launch an abuse evaluation is uncomfortable. Justifying that 
decision to parents based on the recommendation of a validated AHT screening tool—while 
informing parents that the screening tool “screens in” a lot of patients with non-AHT—could 
allow parents to feel less specifically targeted, thus making the discussion less stressful for 
doctors and parents alike. 
 
Finally, if/when additional research funding is secured, the families of our study patients could 
be invited to participate in additional, long-term studies of AHT outcomes that are currently 
being planned.  Their involvement in these additional studies might provide more direct health 
assessments and benefits to these head-injured children.   
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Importance of the Knowledge to be Gained 
The results of this study could demonstrate that application of our validated CDR as an AHT 
screening tool improves the accuracy of AHT screening in PICU settings. The results of this study 
could also inform and accelerate subsequent efforts to disseminate this validated AHT screening 
tool more broadly. Finally, and most importantly, more accurate screening for AHT in PICU 
settings could save lives—the lives of children with AHT misinterpreted as accidental, who are 
thereafter reinjured and killed. 

 
5.2 Consent Documentation 

 
5.2.1 Written Documentation of Consent 

Refer to “SOP: Written Documentation of Consent (HRP-091)” for information about the process 
to document the informed consent process in writing.  HRP-091 can be accessed by clicking the 
Library link in CATS IRB (http://irb.psu.edu). 
 
If you will document consent in writing, describe how consent of the subject will be documented 
in writing. Add the consent document(s) to your study in CATS IRB (http://irb.psu.edu) on the 
“Consent Forms and Recruitment Materials” page. Links to Penn State’s consent templates are 
available in the same location where they are uploaded and their use is required. 

 
As articulated in Section 5.1.2 above, we are requesting a waiver of all informed parental consent 
requirements at all eight participating sites, and a waiver of all subject informed consent 
requirements for the PICU providers and child abuse consultants working at one of the four 
control sites.   
 
The PICU providers and child abuse consultants’ at our four intervention sites will be asked to 
provide written informed consent for study participation only once, prior to the start of the SCRT, 
to cover the entirety of their study-related activities.  A copy of this informed consent document 
is attached (see Attachment 6). 
 

5.2.2 Waiver of Documentation of Consent (Implied consent, Verbal consent, etc.) 

If you will obtain consent (verbal or implied), but not document consent in writing, describe how 
consent will be obtained. Add the consent script(s) and/or information sheet(s) to your study in 
CATS IRB (http://irb.psu.edu) on the “Consent Forms and Recruitment Materials” page. Links to 
Penn State’s consent templates are available in the same location where they are uploaded and 
their use is required. Review “CHECKLIST: Waiver of Written Documentation of Consent (HRP-
411)” to ensure that you have provided sufficient information. HRP-411 can be accessed by 
clicking the Library link in CATS IRB (http://irb.psu.edu). 
 
If your research presents no more than minimal risk of harm to subjects and involves no 
procedures for which written documentation of consent is normally required outside of the 
research context, the IRB will generally waive the requirement to obtain written documentation 
of consent. 

 
As stipulated in Section 5.2.1 above, the PICU providers and child abuse consultants at our four 
intervention sites will be asked to document their consent to study participation in writing.  
 
As articulated in Section 5.1.2 above, we are requesting a waiver of all informed parental 
consent requirements at all eight participating sites, and a waiver of all subject informed 

http://irb.psu.edu/
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consent requirements for the PICU providers and child abuse consultants working at one of the 
four control sites. 
 

5.3 Consent – Other Considerations  
 
5.3.1 Non-English Speaking Subjects 

Indicate what language(s) other than English are understood by prospective subjects or 
representatives. 
 
If subjects who do not speak English will be enrolled, describe the process to ensure that the 
oral and written information provided to those subjects will be in that language. Indicate the 
language that will be used by those obtaining consent. 
 
Indicate whether the consent process will be documented in writing with the long form of the 
consent documentation or with the short form of the consent documentation.  Review the 
“SOP: Written Documentation of Consent (HRP-091)” and the “Investigator Manual (HRP-103)” 
to ensure that you have provided sufficient information. HRP-091 and HRP-103 can be accessed 
by clicking the Library link in CATS IRB (http://irb.psu.edu). 

 
All of the PICU providers and child abuse consultants who will be the subjects of this CDR 
implementation trial speak English. 
 

5.3.2 Cognitively Impaired Adults 

Refer to “CHECKLIST: Cognitively Impaired Adults (HRP-417)” for information about research 
involving cognitively impaired adults as subjects. HRP-417 can be accessed by clicking the Library 
link in CATS IRB (http://irb.psu.edu). 

 
5.3.2.1 Capability of Providing Consent 

Describe the process to determine whether an individual is capable of consent. 

 
We deem all PICU providers and child abuse consultants in active, unrestricted 
practice at our participating sites to be fully capable of deciding whether or not 
they will participate in this study. 
 

5.3.2.2 Adults Unable To Consent 

Describe whether and how informed consent will be obtained from the legally 
authorized representative.  Describe who will be allowed to provide informed 
consent. Describe the process used to determine these individual’s authority to 
consent to research. 
 
For research conducted in the state, review “SOP: Legally Authorized 
Representatives, Children and Guardians (HRP-013)” to be aware of which 
individuals in the state meet the definition of “legally authorized 
representative”. HRP-013 can be accessed by clicking the Library link in CATS IRB 
(http://irb.psu.edu). 
 
For research conducted outside of the state, provide information that describes 
which individuals are authorized under applicable law to consent on behalf of a 
prospective subject to their participation in the procedure(s) involved in this 
research.  One method of obtaining this information is to have a legal counsel or 

http://irb.psu.edu/
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authority review your protocol along with the definition of “children” in “SOP: 
Legally Authorized Representatives, Children, and Guardians (HRP-013).” HRP-
013 can be accessed by clicking the Library link in CATS IRB (http://irb.psu.edu). 

 
Not applicable. 
 

5.3.2.3 Assent of Adults Unable to Consent 

Describe the process for assent of the subjects.  Indicate whether assent will be 
required of all, some or none of the subjects.  If some, indicate which subjects will 
be required to assent and which will not.  
 
If assent will not be obtained from some or all subjects, provide an explanation of 
why not. 
 
Describe whether assent of the subjects will be documented and the process to 
document assent.  The IRB allows the person obtaining assent to document assent 
on the consent document and does not routinely require assent documents and 
does not routinely require subjects to sign assent documents. 

 
Not applicable. 
 

5.3.3 Subjects who are not yet adults (infants, children, teenagers)  
 

5.3.3.1 Parental Permission 

Describe whether and how parental permission will be obtained. If permission 
will be obtained from individuals other than parents, describe who will be 
allowed to provide permission.  Describe the process used to determine these 
individual’s authority to consent to each child’s general medical care. 
 
For research conducted in the state, review “SOP: Legally Authorized 
Representatives, Children and Guardians (HRP-013)” to be aware of which 
individuals in the state meet the definition of “children”. HRP-013 can be 
accessed by clicking the Library link in CATS IRB (http://irb.psu.edu). 
 
For research conducted outside of the state, provide information that describes 
which persons have not attained the legal age for consent to treatments or 
procedures involved in the research, under the applicable law of the jurisdiction 
in which research will be conducted.  One method of obtaining this information 
is to have a legal counsel or authority review your protocol along with the 
definition of “children” in “SOP: Legally Authorized Representatives, Children, 
and Guardians (HRP-013).” HRP-013 can be accessed by clicking the Library link 
in CATS IRB (http://irb.psu.edu). 

 
As articulated in section 5.1.2 above, we are requesting a waiver of all informed 
parental consent requirements. 
 

5.3.3.2 Assent of subjects who are not yet adults 

Indicate whether assent will be obtained from all, some, or none of the children. If 
assent will be obtained from some children, indicate which children will be 

http://irb.psu.edu/
http://irb.psu.edu/
http://irb.psu.edu/
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required to assent. When assent of children is obtained describe whether and how 
it will be documented. 

 
Eligible patients must be <3 years of age. Therefore, we will not be obtaining assent 
for study participation from any of the patients involved in this study. 
 

6.0 HIPAA Research Authorization and/or Waiver or Alteration of Authorization 

This section is about the access, use or disclosure of Protected Health Information (PHI). PHI is individually 
identifiable health information (i.e., health information containing one or more 18 identifiers) that is transmitted 
or maintained in any form or medium by a Covered Entity or its Business Associate. A Covered Entity is a health 
plan, a health care clearinghouse or health care provider who transmits health information in electronic form.  
See the “Investigator Manual (HRP-103)” for a list of the 18 identifiers.  HRP-103 can be accessed by clicking the 
Library link in CATS IRB (http://irb.psu.edu). 
 
If requesting a waiver/alteration of HIPAA authorization, complete sections 6.2 and 6.3 in addition to section 
6.1. The Privacy Rule permits waivers (or alterations) of authorization if the research meets certain conditions. 
Include only information that will be accessed with the waiver/alteration.  

 
6.1 Authorization and/or Waiver or Alteration of Authorization for the Uses and Disclosures of PHI 

 
Check all that apply: 

  Not applicable, no identifiable protected health information (PHI) is accessed, used or 
disclosed in this study. [Mark all parts of sections 6.2 and 6.3 as not applicable] 

 
 Authorization will be obtained and documented as part of the consent process. [If this is the 

only box checked, mark sections 6.2 and 6.3 as not applicable] 
 

 Partial waiver is requested for recruitment purposes only (Check this box if patients’ medical 
records will be accessed to determine eligibility before consent/authorization has been 
obtained). [Complete all parts of sections 6.2 and 6.3] 

 
X  Full waiver is requested for entire research study (e.g., medical record review studies). 

[Complete all parts of sections 6.2 and 6.3] 
 

 Alteration is requested to waive requirement for written documentation of authorization 
(verbal authorization will be obtained). [Complete all parts of sections 6.2 and 6.3] 

 
6.2 Waiver or Alteration of Authorization for the Uses and Disclosures of PHI 

 
6.2.1 Access, use or disclosure of PHI representing no more than a minimal risk to the privacy of the 

individual 
 

6.2.1.1 Plan to protect PHI from improper use or disclosure 

Include the following statement as written – DO NOT ALTER OR DELETE unless this 
section is not applicable because the research does not involve a waiver of 
authorization. If the section is not applicable, remove the statement and indicate 
as not applicable.  

 

http://irb.psu.edu/
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Information is included in the “Confidentiality, Privacy and Data Management” 
section of this protocol. 
 

6.2.1.2 Plan to destroy identifiers or a justification for retaining identifiers  

Describe the plan to destroy the identifiers at the earliest opportunity consistent 
with the conduct of the research. Include when and how identifiers will be 
destroyed. If identifiers will be retained, provide the legal, health or research 
justification for retaining the identifiers. 

 
All patient and subject identifiers will be purged from the central databases at data 
lock—when all data has been collected and data quality assurance has been 
performed.  
 

6.2.2 Explanation for why the research could not practicably be conducted without access to and 
use of PHI 

Provide an explanation for why the research could not practicably be conducted without access 
to and use of PHI. 

 
As stipulated more specifically in our data forms (see Attachment 5), to lessen the risk of 
observational bias, data regarding the CDR’s four predictor variables (see Table 1 in Section 1.1) 
will be captured at or near the time of PICU admission, while the data needed to sort patients as 
AHT vs. non-AHT will be captured at or near the time of hospital discharge. The duration of 
hospital admission for management of pediatric head trauma can vary from days to weeks. Local 
access to eligible patients’ MRNs will facilitate verification of the accuracy, internal consistency, 
and completeness of local data capture over the entire duration of an eligible patient’s hospital 
course. 
 

6.2.3 Explanation for why the research could not practicably be conducted without the waiver or 
alteration of authorization 

Provide an explanation for why the research could not practicably be conducted without the 
waiver or alternation of authorization. 

 
Local access to eligible patients’ MRNs will reduce the likelihood that local PICU providers, child 
abuse consultants, Site PIs and/or Research Coordinators will enter erroneous data in the data 
registry over the course of an eligible patient’s hospitalization. 
 

6.3 Waiver or alteration of authorization statements of agreement 

By submitting this study for review with a waiver of authorization, you agree to the following statement 
– DO NOT ALTER OR DELETE unless this section is not applicable because the research does not involve a 
waiver or alteration of authorization. If the section is not applicable, remove the statement and indicate 
as not applicable. 

 
Protected health information obtained as part of this research will not be reused or disclosed to any 
other person or entity, except as required by law, for authorized oversight of the research study, or for 
other permitted uses and disclosures according to federal regulations.  
 
The research team will collect only information essential to the study and in accord with the ‘Minimum 
Necessary’ standard (information reasonably necessary to accomplish the objectives of the research) per 
federal regulations.  
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Access to the information will be limited, to the greatest extent possible, within the research team. All 
disclosures or releases of identifiable information granted under this waiver will be accounted for and 
documented. 

7.0 Study Design and Procedures 
 
7.1 Study Design 

Describe and explain the study design. 

 
Overview of the proposed clinical trial. To assess the CDR’s impact on AHT screening accuracy, we will 
conduct a stratified cluster randomized trial (SCRT) at eight university-based U.S. PICUs to test “AHT 
screening guided by the CDR” compared to “AHT screening as usual.”  Our primary outcome measures of 
AHT screening accuracy will be [1] the percentage of high risk patients evaluated thoroughly for abuse, 
and [2] the percentage of low risk patients evaluated (even partially) for abuse.   
 
Participating sites. Located in diverse regions of the U.S. and representative of large and small PICU 
settings, participating sites will include Texas Children’s Hospital, Primary Children’s Hospital, Children’s 
Mercy Hospital, Connecticut Children’s Medical Center, The University of Texas Health Sciences Center at 
San Antonio, The Children’s Hospital at Richmond, Wesley Medical Center, and The Children’s Hospital of 
Omaha. Hershey Medical Center will not be an active participating site. 
  
Randomization. The eight sites will be matched into four pairs based on each PICU’s projected volume of 
high risk patients. One PICU from each pair (four total) will then be randomized to the intervention arm 
of the SCRT. The remaining four PICUs will serve as controls. Our power analysis and analysis plan will be 
based on individual patients, linked to specific physicians (PICU doctors and child abuse pediatricians at 
the four intervention sites), clustered within specific sites, clustered within groups (intervention vs. 
control sites).  
 
Timeline. The study timeline is presented in Figure D1. The study will proceed through four phases: [1] 
setup and training, [2] the 24 month SCRT, [3] a 12 month “sustainability trial” at the four intervention 
sites, and [4] analysis.   
 

 
 
Setup and Training.  The first year will consist of project set-up and site visits by the study PI for training 
of site PIs and research coordinators. Physicians at all eight sites will gain familiarity with the study 
design, methods, data forms, and procedures. At the intervention sites, physicians will also receive online 
training about the CDR and its application as an AHT screening tool. 
 
Stratified Cluster Randomized Trial.  To test our primary (Aim 1) hypothesis (see Section 1.1 above) with 
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sufficient power, we project the SCRT will last 24 months, but will extend it by six months if necessary. 
Extrapolating from the patient volumes observed during our CDR derivation and validation studies, we 
predict that [1] our eight participating PICU sites will admit 400 eligible patients over the course of our  
24-month SCRT, [2] the CDR will categorize 76% of these eligible patients as high risk (n=304), [3] high risk 
patients will be equally divided between intervention (n=152) vs. control sites (n=152), and [4] “AHT 
screening as usual” at the four control sites will trigger thorough abuse evaluations in 73% of their high 
risk patients (n=112). At the four intervention sites, we estimate conservatively that “AHT screening 
guided by the CDR” will motivate physicians to evaluate 90% of their high risk patients thoroughly for 
abuse (n=136). Thus, we have powered Aim 1 to detect a 17% difference (73% vs. 90%) in the percentage 
of high risk patients evaluated thoroughly for abuse at control vs. intervention sites.  
 
The formal SCRT will commence by the end of month 12 and is projected to last 24 months. Over the 
course of the SCRT [1] research coordinators at all eight sites will continuously monitor PICU admission 
logs to identify eligible patients and will abstract all required patient-specific data (see data forms 2, 4 
and 5 in Attachment 5) from eligible patients’ electronic medical records, [2] intervention site physicians 
will become the targets of our active CDR implementation strategies designed to promote CDR 
application as an AHT screening tool, [3] research coordinators at intervention sites will facilitate capture 
of all required provider-related data regarding CDR application and AHT screening of their eligible 
patients (see data forms 1 and 3 in Attachment 5), [4] intervention site physicians will complete iterative 
measures of CDR acceptability at six-month intervals (see Attachment 4 and Section 7.2 below), and [5] 
research coordinators will enter all patient- and physician-related data on a secure server using REDCap 
data forms (see Attachment 5) that link specific patients to specific physicians, sites and groups.  
 
Intervention.  Getting physicians to adopt novel best practices is difficult and usually requires a flexible, 
multifaceted strategy that identifies and targets local barriers to practice change.45-58 Adopting an 
analogous strategy to facilitate practice change, we have prepared a cadre of active and adaptive CDR 
implementation strategies designed to promote CDR application as an AHT screening tool in PICU 
settings. Directed specifically to PICU providers and child abuse consultants at our four intervention sites,  
these strategies will include [1] initial online training (see Attachment 7); [2] monthly “booster training” 
emails to reinforce and extend training (see Attachment 8); [3] iterative, site-specific feedback regarding 
local AHT screening and evaluation practices (see Attachment 9) to inform local “information sharing 
sessions” every 6 months (x4) over the course of the SCRT; [4] a CDR badge card; and [5] ongoing access 
to an online or mobile device “AHT probability calculator” (see Attachment 10).  

 
Adherence.  Strict adherence to the CDR’s recommendations (see Table 1 in Section 1.1 above) by 
intervention site providers will be encouraged—but not required—for several reasons. First, the CDR is 
imperfect—it will categorize some patients with non-AHT as high risk and will categorize a few patients 
with AHT as low risk. Second, doctors’ clinical judgements will sometimes conflict with the CDR’s 
categorization. Third, many physicians will not agree to completely bypass their clinical judgement in 
favor of strict adherence to the CDR’s categorizations (high vs. low risk) or recommendations. Finally, 
individual and/or institutional barriers will likely limit the CDR’s accurate and consistent application. We 
predict that our multifaceted CDR implementation strategies will motivate intervention site PICU 
providers and child abuse consultants to complete thorough abuse evaluations on 90% of their high risk 
patients during this SCRT. 
 
Sustainability Trial.  When the SCRT is completed (at month 36), we will conduct a “sustainability trial” at 
the four intervention sites. Our goal will be to evaluate whether or not physicians continue to apply the 
CDR as an AHT screening tool when implementation support is reduced. We will systematically reduce 
high-cost implementation supports one by one (see Figure D2 below) and evaluate the impact of these 
reductions on our three outcome measures of sustainability (see Section 1.3 above).  
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As depicted in Figure D2 below, site-specific feedback and information sharing sessions will be 
discontinued at 36 months (at the beginning of the sustainability trial), and monthly email “training 
boosters” to physicians will be discontinued at 42 months. We anticipate another 100 eligible patients 
will be admitted to our intervention sites during the sustainability trial (months 36 through 48). This 
nested approach will allow us to compare the impact of site-specific feedback (Phase A) and email 
boosters (Phase B) to full implementation support (during the SCRT) and to one another. The 
sustainability trial will empower us to test whether CDR acceptability and application can be maintained 
when only low-cost implementation strategies are deployed. 
 

 
 

7.2 Study Procedures 

Provide a description of all research procedures being performed and when they are being performed 
(broken out by visit, if applicable), including procedures being performed to monitor subjects for safety 
or minimize risks.  Include any long-term follow-up procedures and data collection, if applicable.  
 
Describe where or how you will be obtaining information about subjects (e.g., medical records, school 
records, surveys, interview questions, focus group topics, audio or video recordings, data collection 
forms, and collection of specimens through invasive or non-invasive procedures to include the amount 
to be collected and how often). Add any data collection instruments that will be seen by subjects to your 
study in CATS IRB (http://irb.psu.edu) in the “Supporting Documents” page. 

 
Overview.  The Site PIs and Research Coordinators at every participating site will direct and facilitate all 
local aspects of the CDR implementation trial, including the IRB application and monitoring processes, the 
training and support of local study participants, the monitoring of PICU admission logs for eligible 
patients, the timely capture of all required data, and the verification of data integrity and completeness. 
They will prepare for and participate actively in all scheduled teleconferences, communicate with the 
Study PI to problem solve as needed, and assist with data analysis and interpretation as needed. 
 
The Site PIs and Research Coordinators at our four intervention sites will have additional responsibilities, 
including facilitating local access to our online or smartphone “AHT probability calculator” (see 
Attachment 10), receiving and communicating local “audit and feedback” results (see Attachment 9) to 
local study participants (PICU providers and child abuse consultants), facilitating the timely completion of 
scheduled “CDR acceptability surveys” by local study participants (see Attachment 4 and Figure D2 
above), and facilitating and directing the active participation of local study participants in scheduled 
“information sharing sessions” (see Figure D2 in Section 7.1 above). 
 
Data collection and management.  As stipulated in Section 7.1 above, research coordinators at all eight 
sites will abstract all required patient-related data from eligible patients’ electronic medical records, and 
research coordinators at the four intervention sites will facilitate capture of all required provider-related 
data regarding CDR application and AHT screening of their eligible patients. All of these data will be 
captured on a secure server using REDCap data forms that link specific patients to specific physicians, 
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sites and groups (see Attachment 5).  
 
The Ottawa Acceptability of Decision Rule Instrument (OADRI). As summarized previously (see Section 
2.2. above), the OADRI is a simple, validated, 12-item instrument that measures the acceptability of a 
CDR among its potential or actual users.15 The OADRI asks respondents to indicate their level of 
agreement with each of 12 statements on a 6-point scale ranging from 1 (Strongly Disagree) to 6 
(Strongly Agree), or to indicate “No Opinion/Don’t Know” (see Attachment 4). The OADRI’s final score 
consists of the mean of all 12 items, resulting in a score that ranges from 0 to 6, with higher final scores 
indicative of higher CDR acceptability.  Intervention site physicians will be asked to complete the OADRI 
iteratively as stipulated in Figure D2 (see Section 7.1 above).  Their CDR “acceptability” scores over time 
[1] will be linked to individual physicians, [2] will be used to test a specific Aim 2 hypothesis (see Section 
1.1 above), and [3] will serve as an outcome measure for Exploratory Aim 3 (see Section 1.3 above). 
 
 

7.3 Duration of Participation 

Describe the duration of an individual subject’s participation in the study. 

 
As depicted in Figures D1 and D2 (see Section 7.1 above), the overall duration of PICU providers’ and 
child abuse consultants’ participation in this “CDR implementation trial” could be up 5 years. The actual 
SCRT is anticipated to last 24 months, and the subsequent sustainability trial at intervention sites is 
anticipated to last 12 months.  
 
Eligible patients’ involvement in the study will be limited to the duration of their hospitalization for 
management of their acute head trauma. 
 

8.0 Subject Numbers and Statistical Plan 
 
8.1 Number of Subjects 

Indicate the total number of subjects to be accrued.  
 
If applicable, distinguish between the number of subjects who are expected to be enrolled and 
screened, and the number of subjects needed to complete the research procedures (i.e., numbers of 
subjects excluding screen failures.) 

 
Patients. To test our primary (Aim 1) hypothesis with sufficient power, we will capture historical, clinical, 
and radiological data regarding 400 eligible, acutely head-injured children.  
 
Subjects. Although we need complete data regarding 400 eligible patients to test our primary (Aim 1) 
hypothesis with sufficient power (see Section 8.2 below), the actual subjects of this trial will be the PICU 
doctors and child abuse consultants at our four intervention sites who will actively apply the CDR, 
consider its recommendations, and make decisions to either launch or forgo child abuse evaluations. It is 
their reasoning and decision-making behavior that we will analyze. Based on current and projected 
staffing compositions, we expect to consent approximately 80 physicians across the four intervention 
sites. Among these study subjects, we cannot predict or estimate the actual number who will have an 
opportunity to contribute provider-related data to our study (because they are on call when an eligible 
patient is hospitalized in the PICU), or the number who will elect to contribute such data.   
 
Feasibility: Analysis of our derivation and validation study datasets suggests that our eight participating 
sites will capture complete data regarding approximately 17.5 eligible patients per month.  At this rate, 
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we expect to capture complete data regarding 400 patients in approximately 23 months, but will devote 
24 months to the effort (see Figure D1 in Section 7.1 above). If necessary, we will extend the SCRT by 6 
months. 
 

8.2 Sample size determination 

If applicable, provide a justification of the sample size outlined in section 8.1 – to include reflections on, 
or calculations of, the power of the study. 

 
Power analysis (Aim 1).  Extrapolating from the patient volumes observed during our CDR derivation and 
validation studies, we predict that [1] our eight participating PICU sites will admit 400 eligible patients 
over the 24-month SCRT, [2] the CDR will categorize 76% of these eligible patients as high risk (n=304), [3] 
high risk patients will be equally divided between intervention (n=152) vs. control sites (n=152), and [4] 
“AHT screening as usual” at the four control sites will trigger thorough abuse evaluations in 73% of their 
high risk patients (n=112). At the four intervention sites, we estimate conservatively that “AHT screening 
guided by the CDR” will motivate physicians to evaluate 90% of their high risk patients thoroughly for 
abuse (n=136). Thus, we have powered Aim 1 to detect a 17% difference (73% vs. 90%) in the percentage 
of high risk patients evaluated thoroughly for abuse at intervention vs. control sites. 
 
To estimate the statistical power for the target sample size of 304 high risk patients based on this 
anticipated 17% difference in high risk patients evaluated thoroughly for abuse, we simulated 1,000 data 
sets via the generalized linear mixed-effects model described below by excluding the patient-level 
covariates under the following set of assumptions: [1] sites 1, 3, 5, and 7 are randomized to the control 
group, whereas sites 2, 4, 6, and 8 are randomized to the intervention group; and [2] the mean 
percentages of high risk patients evaluated thoroughly for abuse are 73% in the control group and 90% in 
the intervention group, based in part on observations from the completed preliminary derivation and 
validation studies. We analyzed each of the 1,000 simulated data sets, each of sample size 304, via SAS 
PROC GLIMMIX, Version 9.4, with respect to the primary null hypothesis (Aim 1). The estimated statistical 
power (proportion of simulated data sets that yielded a statistically significant result for Aim 1) was 
95.7%. Therefore, our target sample size of 304 high risk patients has excellent statistical power for 
addressing Aim 1.  
 
Power analysis (Aim 2).  For Aim 2 we considered the patient-level factor of “minority race and/or 
ethnicity” for power estimation to investigate its significant impact on the percentage of low risk patients 
evaluated (at least partially) for abuse using the intervention group only. Our preliminary studies indicate 
that minority patients will have a 1.5 higher log odds of being evaluated for abuse than non-minority 
patients. The estimated power (proportion of simulated data sets that yielded a statistically significant 
result for Aim 2) was 90% for testing the null hypothesis           against the alternative hypothesis 
             
 
 

8.3 Statistical methods 

Describe the statistical methods (or non-statistical methods of analysis) that will be employed. 

 
Overview. At all eight sites, standard of care assessments completed at PICU admission will yield 
complete and reliable data about the presence or absence of the CDR’s four predictor variables. Applying 
this data, eligible patients at all eight sites will be categorized as high vs. low risk (see Table 1 in Section 
1.1 above). High risk patients will be those who present for PICU admission with closed head trauma and 
any one or more of the CDR’s four predictor variables. Low risk patients will be those who present with 
closed head trauma but none of the CDR’s four predictor variables. We expect to admit 304 high risk and 
96 low risk patients over the course of the 24-month SCRT (see Figure D1 in Section 7.1 above). 
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Using these data, we will compare the number of high risk patients evaluated thoroughly for abuse—and 
the number of low risk patients evaluated (even partially) for abuse—at intervention vs. control sites to 
assess the CDR’s impact on AHT screening accuracy (Aim 1). Beginning in month 36, we will conduct 
analyses using data collected at intervention sites during months 12-36 to determine whether or not 
various site-specific, physician-specific, and/or patient-specific factors impact CDR application in PICU 
settings (Aim 2). 
 
Aim 1 analyses. To test the first of our primary outcome measures in Aim 1, we will use a linear-mixed 
model approach for longitudinal data. We let       denote the binary response of a thorough evaluation 

for abuse for the     high risk patient from the     physician within the     site of the     group, where 
        (corresponding to the control and intervention group),             (corresponding to site), 
            (corresponding to physician), and            (corresponding to high risk patient). We 

construct the following bivariate logit function for generalized linear mixed-effects 

models       
           

           
                 where    and    represent means on the logit scale for the 

control and intervention sites from physicians,     is a random effect for the     site of the     group, and 

     is a random effect for the     physician within the     site of the     group. We assume that the    s 

are independent and identically distributed according to a normal distribution with a mean of zero and a 
variance of   

 ; the     s are independent and identically distributed according to a normal distribution 

with a mean of zero and a variance of   
   and the    s, the     s are mutually independent. We will apply 

an iterative maximum likelihood (ML) algorithm to derive the estimates of the parameters via SAS PROC 
GLIMMIX, Version 9.4. The adjusted relative risk (RR) for comparing the intervention and control groups 
among physicians is                             , and the primary null hypothesis is 
          , which is equivalent to          , where we will construct a one-df F-test based on the 
ML estimates. We will apply a variety of sensitivity analyses to determine the robustness of the results 
based on this primary statistical model. In particular, we will investigate heterogeneity of variance by 
requiring    to vary according to the matched pair of sites and    to vary according to the type of 
physician (PICU doctor or child abuse pediatrician).  
 
Of note, the same approach and statistical models described above can be applied to the second of our 
primary outcome measures in Aim 1, where       is denoted as the binary response of at least a partial 

evaluation for abuse for the     low risk patient from the     physician within the     site of the     
group.  In addition, with regard to the secondary measures of AHT screening accuracy that reflect the 
CDR’s clinical impact (Section D4), preliminary investigation using aggregated data over a 24-month 
period (months 12-36) can be conducted via two-sample proportional tests with the significance level of 
.05.  
 
Aim 2 analyses. We will use the same general model introduced in Aim 1, but specify predictors at 
various levels, and when data are only applicable to the intervention group, we will analyze data within 
the intervention group only. For example, we expect that sites with higher volumes of eligible patients 

will be associated with higher percentages of CDR application,      
           

           
                

    , where xij is the yield for the jth site within the ith intervention group. With respect to physician-level 

factors, we will use the following model to examine the association between proportion of CDR 

application and the level of child abuse expertise of the physician:      
           

           
                

     , where xijk is the level of child abuse expertise for the kth physician within the jth site within the ith 

intervention group. Because data for the physician-level predictors of high exposure to the CDR 
implementation strategies and high CDR acceptability will only be available within the intervention group, 
we will examine each of these factors separately as predictors of the proportion of CDR application using 
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the following model within the intervention group only:      
           

           
                      , 

where x1jk is either the level of exposure to the CDR implementation strategy or level of CDR acceptability 
for the kth physician within the jth site within the intervention group (i.e., group 1). Finally, we will 
examine the patient-level risk factors of minority status and child age/developmental level (cruise/walk) 

within the following model:      
           

           
                      , where xijkl is child age or 

minority status for the ith patient within the kth physician within the jth site within the ith intervention 
group. It is important to note that when examining models that include both intervention groups, we will 
also explore the possibility of any potential intervention group by factor interactions before moving 
forward with the models with main effects only. For all Aim 2 models,   is the parameter of interest with 
the corresponding null hypothesis of           Also within Aim 2, we will assess CDR acceptability using 
both averages and longitudinal data based on data at months 12, 18, 24, 30, and 36, using the score 
based on the OADRI, a validated 12-item instrument. Specifically, we will use a linear-mixed model 
approach for longitudinal data to explore the possibility of linear change over time using a random-
effects model in addition to fitting a linear mixed-effects model that calculates physician-specific means 
to evaluate the acceptability of the treatment.  
 
Aim 3 analyses. Similar to the longitudinal model used in Aim 2, we will use a linear-mixed model 
approach for longitudinal data to explore the possibility of linear change over time [i.e., from 36 to 42 
months for Phase A, and from 42 to 48 months for Phase B]. We will use a random-effects model in 
addition to fitting a linear mixed-effects model that calculates both CDR acceptability and CDR application 
over time and evaluate whether reducing email boosters and/or site-specific feedback have an impact on 
sustainability. If there is no linear effect, then we can conclude that reducing these high-cost 
implantation strategies does not significantly reduce the effects of the intervention over time. If linear 
effects are significant (and negative) then we can conclude that one or more of the high-cost strategies 
should be maintained in order to sustain the effectiveness of the intervention.  

 

9.0 Confidentiality, Privacy and Data Management  

For research being conducted at Penn State Hershey or by Penn State Hershey researchers only, the research 
data security and integrity plan is submitted using “HRP-598 – Research Data Plan Review Form Application 
Supplement”, which is available in the Library in CATS IRB (http://irb.psu.edu).  Refer to Penn State College of 
Medicine IRB’s “Standard Operating Procedure Addendum: Security and Integrity of Human Research Data”, 
which is available on the IRB’s website. In order to avoid redundancy, for this section state “See the Research 
Data Plan Review Form” in section 9.0 if you are conducting Penn State Hershey research and move on to 
section 10.  
 
For all other research, in the sections below, describe the steps that will be taken to secure the data during 
storage, use and transmission. 

 
9.1 Confidentiality 

 
9.1.1 Identifiers associated with data and/or specimens 

List the identifiers that will be included or associated with the data and/or specimens in any way 
(e.g., names, addresses, telephone/fax numbers, email addresses, dates (date of birth, 
admission/discharge dates, etc.), medical record numbers, social security numbers, health plan 
beneficiary numbers, etc.).   
 
If no identifiers will be included or associated with the data in any way, whether directly or 
indirectly, please indicate this instead.   

http://irb.psu.edu/
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For patients, only medical record numbers will be captured. As stipulated in Section 6.2.1.2 above, 
other than the REDCap database administrator(s), this identifier will be accessible and displayed 
only to the local investigators from the site that is treating the patient, and only for purposes of 
data quality assurance. No providers outside the institution caring for the patient will have access 
to the MRN or to any other identifying information about the patient. 
 
For subjects (PICU clinicians and child abuse consultants at our four intervention sites who 
consent to study participation), names and email addresses will be captured. We will capture 
these identifiers so that we can [1] deploy our active CDR implementation strategies (e.g., 
monthly email “training boosters”, see “Intervention” in Section 7.1 above), and [2] solicit 
iterative measurements of “CDR acceptability” (see Figure D2 in Section 7.1 above, Attachment 4, 
and “The Ottawa Acceptability of Decision Rules Instrument (OADRI) in Section 7.2 above). Access 
to an individual subject’s name and email address will be limited to those study participants (the 
Study PI and Research Coordinator, the provider’s local Site PI and Research Coordinator) who 
must use this identifying information to execute these required study procedures.  
 
All patient and subject identifiers will be purged from the central REDCap database at data lock—
when all data has been collected and data quality assurance has been performed.  
 
 

9.1.1.1 Use of Codes, Master List 

If identifiers will be associated with the data and/or specimens (as indicated in 
section 9.1.1 above), describe whether a master record or list containing a code 
(i.e., code number, pseudonyms) will be used to separate the data collected from 
identifiable information, where that master code list will be stored, who will have 
access to the master code list, and when it will be destroyed.  

 
If identifiers are included or associated with the data as described in section 
9.1.1 above, but no master record or list containing a code will be used, it will be 
assumed by the IRB that the investigator plans to directly link the identifiers 
with the data.    

 
REDCap will assign a unique “patient ID number” to every eligible patient at the 
time of his or her admission to the PICU. Likewise, REDCap will assign a unique 
“provider ID number” to every PICU provider and child abuse consultant at one 
of the four intervention sites who consents to study participation. The linkages 
between patient ID numbers and MRNs—and the linkages between providers’ ID 
numbers, names, and email addresses—will exist only within REDCap. These 
linkages will disappear at data lock, when all patient and subject identifiers are 
purged. All subsequent analyses and reports will be completed using patients’ 
and providers’ assigned ID numbers—not their identifying information. 
 
 

9.1.2 Storage of Data and/or Specimens 

Describe where, how and for how long the data (hardcopy (paper) and/or electronic data) 
and/or specimens will be stored. NOTE: Data can include paper files, data on the internet or 
websites, computer files, audio/video files, photographs, etc. and should be considered in the 
responses.  Refer to the “Investigator Manual (HRP-103)” for information about how long 
research records must be stored following the completion of the research prior to completing 
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this section. HRP-103 can be accessed by clicking the Library link in CATS IRB 
(http://irb.psu.edu).  
 
Please review Penn State’s Data Categorization Project for detailed information regarding the 
appropriate and allowable storage of research data collected according to Penn State Policy 
AD71. Although the IRB can impose greater confidentiality/security requirements (particularly 
for sensitive data), the IRB cannot approve storage of research data in any way or using any 
service that is not permissible by Penn State Policy AD71.   

 
Our long term goal is to improve the accuracy of doctors’ decisions to launch or forgo child abuse 
evaluations in their young, acutely head-injured patients. We want doctors to miss fewer cases of 
AHT and to workup fewer children with non-AHT. To these ends, we will register our results in 
ClinicalTrials.gov, and we will retain our raw data in electronic format indefinitely [1] to facilitate 
additional (as yet unplanned) secondary analyses, [2] to inform and accelerate future efforts to 
disseminate the CDR more broadly, and [3] to inform and refine the CDR’s patient-specific, 
evidence-based, estimates of abuse probability (accessible through our AHT probability 
calculator, see Attachment 10) within increasingly narrow confidence limits.  
 

9.1.3 Access to Data and/or Specimens 

Identify who will have access to the data and/or specimens. This information should not conflict 
with information provided in section 9.1.1.1 regarding who has access to identifiable 
information, if applicable.    

 
During the course of this CDR impact study, Site PIs and Site Research Coordinators will retain 
unlimited access to any and all of their local data. Using access controls embedded within 
REDCap, complete access to the network’s pooled data (see Attachment 5) will be limited to the 
overall Study PI, Co-PI, Research Coordinator, Biostatisticians, and REDCap database 
administrator(s). 
 

9.1.4 Transferring Data and/or Specimens 

If the data and/or specimens will be transferred to and/or from outside collaborators, identify 
the collaborator to whom the data and/or specimens will be transferred and how the data 
and/or specimens will be transferred. This information should not conflict with information 
provided in section 9.1.1.1 regarding who has access to identifiable information, if applicable. 

 
Research data will only be captured and transferred electronically. There will be no written 
records associated with data capture. Site Research Coordinators will enter data online, using 
access-controlled, password-protected, standardized, electronic, data capture forms (see 
Attachment 5) created using REDCap. Site-specific data that has been entered online will 
become part of the network’s pooled data. The network’s pooled data will be stored at Hershey 
Medical Center’s research datacenter in a password-protected, access-controlled, HIPAA-
compliant, database.  

 
Physical access to the REDCap server that will contain the network’s pooled data and its 
database is highly restricted. Access controls and password protections will prevent study 
investigators from accessing data that was contributed from another site. Using embedded 
access controls within REDCap, complete access to the network’s pooled data will be limited to 
the overall Study PI, Co-PI, Research Coordinator, Biostatisticians, and REDCap database 
administrator(s).  

 

http://irb.psu.edu/
http://datacat.psu.edu/
http://guru.psu.edu/policies/AD71.html
http://guru.psu.edu/policies/AD71.html
http://guru.psu.edu/policies/AD71.html
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9.2 Subject Privacy 

This section must address subject privacy and NOT data confidentiality. 
 
Indicate how the research team is permitted to access any sources of information about the subjects.  
 
Describe the steps that will be taken to protect subjects’ privacy interests. “Privacy interest” refers to a 
person’s desire to place limits on whom they interact with or to whom they provide personal 
information. 
 
Describe what steps you will take to make the subjects feel at ease with the research situation in terms 
of the questions being asked and the procedures being performed. “At ease” does not refer to physical 
discomfort, but the sense of intrusiveness a subject might experience in response to questions, 
examinations, and procedures. 

 
Using access controls embedded within REDCap, access to an individual subject’s name and email address 
will be limited to those study participants (the overall Study PI and Research Coordinator, the provider’s 
local Site PI and Research Coordinator) who must use this identifying information to execute required 
study procedures (e.g., the distribution of email boosters and OADRI surveys to intervention site PICU 
providers and child abuse consultants). 
 

10.0 Data and Safety Monitoring Plan 

This section is required when research involves more than Minimal Risk to subjects. As defined in “SOP: 
Definitions (HRP-001)”, available in the Library in CATS IRB (http://irb.psu.edu), Minimal Risk is defined as the 
probability and magnitude of harm or discomfort anticipated in the research that are not greater in and of 
themselves than those ordinarily encountered in daily life or during the performance of routine physical or 
psychological examinations or tests.  For research involving prisoners, Minimal Risk is the probability and 
magnitude of physical or psychological harm that is normally encountered in the daily lives, or in the routine 
medical, dental, or psychological examination of healthy persons. Please complete the sections below if the 
research involves more than minimal risk to subjects OR indicate as not applicable.  

 
10.1 Periodic evaluation of data 

Describe the plan to periodically evaluate the data collected regarding both harms and benefits to 
determine whether subjects remain safe. 

 
Data safety monitoring board (DSMB). Although we deem potential risks to be minimal and anticipate no 
Adverse Events (AEs) or Serious Adverse Events (SAEs) attributable specifically to study participation, we 
recognize the need for a careful data and safety monitoring plan to ensure the scientific integrity of the 
project and the well-being of the patients, parents, PICU doctors, and child abuse consultants who will 
participate (directly or indirectly) in this study. Therefore, we will establish a data safety monitoring 
board (DSMB) to provide regular oversight of data and safety monitoring issues as detailed in the 
document ‘NINDS Guidelines for Data and Safety Monitoring in Clinical Trials’.  
 
Initial meeting of the DSMB. In year 1, prior to the start of the SCRT, DSMB members will review the trial 
protocol, outcome definitions, analysis plan, procedures for recording and reporting AEs, monitoring 
proposal, interim analysis plans, and decision rules. Thereafter, they will create benchmarks for study 
safety, including periodic assessments of data quality and timeliness, patient accrual, participant risk vs. 
benefit, adverse events (including breaches of confidentiality), application of study inclusion/exclusion 
criteria, compliance with required procedures and documentation, and adherence to specific study 
activities and procedures.    

http://irb.psu.edu/
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Ongoing DSMB activities. Thereafter, during all phases of active data capture, DSMB members will review 
and evaluate the interval and cumulative data for participant safety, adverse events (including violations 
of patient confidentiality related to study participation), study conduct, and study progress every six 
months. To accomplish these tasks, we are proposing that the DSMB meet via telephone in year 1 prior 
to the start of the trial, and every six months thereafter in years 2, 3 and 4 until active data capture has 
been discontinued. Provision will be made for an emergency meeting should any unforeseen AEs or SAEs 
possibly, probably, or definitively attributable to trial participation occur in the interim. The DSMB will 
make recommendations to the Study PI and to appropriate regulatory agencies (IRB/HSRC, NICHD) 
concerning trial continuation, modification, or conclusion.  
 

10.2 Data that are reviewed 

Describe the data that are reviewed, including safety data, untoward events, and efficacy data. 

 
The data to be reviewed by the DSMB will include the following:   
 

 Performance monitoring: (1) A summary of interval (over the prior six months) and cumulative patient 
data accrual—overall, by intervention vs. control sites, and by clinical center, compared to targets; (2) 
A summary of baseline patient characteristics (age, gender, race, ethnicity), overall and by 
intervention vs. control sites, compared to targets; (3) A summary of physician characteristics at the 
intervention sites (PICU doctors vs. child abuse consultants), overall and by clinical centers; (4) A 
summary of the status of patient- and physician-related data capture (complete vs. incomplete), 
overall and by intervention vs. control sites; (5) Assessments of whether the clinical centers have 
followed patient eligibility criteria, overall and by intervention vs. control sites; and (6) A listing of 
protocol violations, if any.   

 

 Intervention monitoring: A summary of interval (over the prior six months) and cumulative outcome 
measures (see Sections 1.2 and 1.3, above), intervention vs. control, and by clinical center, compared 
to targets.   

 

 Safety monitoring: A summary of reported AEs and SAEs deemed by the Site PI to be possibly, 
probably or definitively attributable to SCRT participation, overall, by intervention vs. control sites, 
and by clinical centers.   

 
10.3 Method of collection of safety information 

Describe the method by which the safety information will be collected (e.g., with case report forms, at 
study visits, by telephone calls and with subjects). 

 
During all phases of active data capture, the Study PI, Research Coordinator and/or Biostatistician(s) will 
solicit required information from Site Research Coordinators electronically and prepare reports for the 
DSMB to review at each semiannual meeting of the DSMB. 
 

10.4 Frequency of data collection 

Describe the frequency of data collection, including when safety data collection starts. 

 
Every six months in years 2, 3 and 4 until active data capture has been discontinued. 
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10.5 Individuals reviewing the data 

Identify the individuals who will review the data. The plan might include establishing a data and safety 
monitoring committee and a plan for reporting data monitoring committee findings to the IRB and the 
sponsor. 

 
The membership of this DSMB will include two board certified Pediatric Critical Care physicians, two 
board-certified Child Abuse Pediatricians, and a Biostatistician. No DSMB members will have any direct or 
indirect involvement in the clinical trial, any vested interest in its outcome, or any financial ties to any 
commercial concerns likely to be affected by the study’s outcome.   
 

10.6 Frequency of review of cumulative data 

Describe the frequency or periodicity of review of cumulative data. 

 
Every six months in years 2, 3 and 4 until active data capture has been discontinued. 

 
10.7 Statistical tests 

Describe the statistical tests for analyzing the safety data to determine whether harms are occurring. 

 
DSMB assessments will be limited to discussion of individual reports of possible, probable or definitive 
harm related to study participation. 
 

10.8 Suspension of research 

Describe any conditions that trigger an immediate suspension of research. 

 
Stopping rules. If and when an adverse event (AE) or serious adverse event (SAE) is deemed by the Site PI 
to be possibly, probably, or definitively related to study participation [1] the Site PI will report the 
suspected AE or SAE immediately to the Study PI and/or Research Coordinator, [2] the Study PI or 
Research Coordinator will immediately direct all Site PIs to discontinue patient accrual until further 
notice, [3] the Site PI will report the event to his/her local IRB in full accordance with local IRB policies 
and procedures, [4] the Site PI will prepare and forward a written summary of the event to the Study PI 
within 72 hours, and [5] the Study PI or Research Coordinator will forward a copy of the Site PI’s written 
summary to the Chair of DSMB within 72 hours of receipt. All such communications will occur via 
telephone or email (with required acknowledgment of receipt). Patient accrual will commence again only 
after [1] the DSMB has reviewed the information and given investigators permission to continue, [2] the 
patient or provider has received appropriate care, feedback and/or re-training, and [3] the local IRB has 
determined it is safe to allow accrual to resume. In addition, if during the course of the trial new 
information becomes available about AHT screening that significantly impacts AHT screening decisions, 
then the DSMB may review the evidence to make a decision about discontinuing the trial.   
 

11.0 Risks 

List the reasonably foreseeable risks, discomforts, hazards, or inconveniences to the subjects related the 
subjects’ participation in the research.  For each potential risk, describe the probability, magnitude, duration, 
and reversibility. Consider all types of risk including physical, psychological, social, legal, and economic risks. If 
applicable, indicate which procedures may have risks to the subjects that are currently unforeseeable. If 
applicable, indicate which procedures may have risks to an embryo or fetus should the subject be or become 
pregnant. If applicable, describe risks to others who are not subjects. 
 
Please keep in mind that loss of confidentiality is a potential risk when conducting human subject research and 
should be addressed as such.  
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As discussed previously (see Section 5.1.2 above), the only discernable risk for the PICU providers and child 
abuse consultants who are the subjects of this study is the inadvertent disclosure of their specific clinical 
practices related to application of the CDR, and/or their reasons for rejecting its recommendation(s), if and 
when they do so.  The only discernable risk for the families of eligible patients involves inadvertent disclosure of 
concern for abuse.  No such inadvertent disclosures of concern for abuse occurred during our prior, multicenter, 
CDR derivation and validation studies.  We view both of these risks to be minimal. 
 

12.0 Potential Benefits to Subjects and Others 
 
12.1 Potential Benefits to Subjects 

Describe the potential benefits that individual subjects may experience from taking part in the research. 
If there is no direct benefit to subjects, indicate as such. Compensation is not considered a benefit. 
Compensation should be addressed in section 14.0. 

 
For the first time in clinical practice, PICU providers and child abuse consultants will apply a validated, 
evidence-based, AHT screening tool to guide their decisions to launch or forgo child abuse evaluations in 
their young, acutely head-injured patients admitted for intensive care. These clinicians will also gain 
access to an online or smartphone “AHT probability calculator” that they can use to calculate an 
evidence-based, patient-specific estimate of the probability that their patients’ acute head injuries 
resulted from abusive or inflicted trauma.   
 

12.2 Potential Benefits to Others 

Include benefits to society or others.  

 
Informing parents of a decision to launch an abuse evaluation is uncomfortable. Justifying that decision 
to parents based on the recommendation of a validated AHT screening tool—while informing parents 
that the screening tool “screens in” a lot of patients with non-AHT—could allow parents to feel less 
specifically targeted, thus making the discussion less stressful for doctors and parents alike. 
 
Based on strong preliminary studies (see Section 2.2 above), we hypothesize that application of the CDR 
as a AHT screening tool in PICU settings will: (1) lower evidence-based estimates of missed AHT (among 
patients lacking skeletal survey and/or retinal exam); (2) increase patient safety (the percentage of AHT 
patients thoroughly evaluated for abuse); (3) increase clinical efficiency (the percentage of non-AHT 
patients not evaluated for abuse; (4) increase the overall diagnostic yield of completed abuse evaluations 
(the percentage of completed skeletal surveys and/or retinal exams that reveal corroborating findings of 
abuse); and (5) decrease total abuse evaluations (the overall percentage of young, acutely head-injured 
patients evaluated for abuse).  
 
The families of our CDR implementation trial patients could be invited to participate in additional, long-
term studies of AHT outcomes that might provide more direct health benefits. 
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13.0 Sharing Results with Subjects 

Describe whether results (study results or individual subject results, such as results of investigational diagnostic 
tests, genetic tests, or incidental findings) will be shared with subjects or others (e.g., the subject’s primary care 
physicians) and if so, describe how it will be shared. 

 
Interim and/or final results of our CDR implementation trial will be communicated via teleconference to all Site 
PIs and Site Research Coordinators, and distributed (thereafter) via email to all study participants (PICU 
providers and child abuse consultants).  

14.0 Subject Stipend (Compensation) and/or Travel Reimbursements 

Describe the amount and timing of any subject stipend/payment or travel reimbursement here. If there is no 
subject stipend/payment or travel reimbursement, indicate as not applicable.  
 
If course credit or extra credit is offered to subjects, describe the amount of credit and the available alternatives. 
Alternatives should be equal in time and effort to the amount of course or extra credit offered. 
 
If an existing, approved student subject pool will be used to enroll subjects, please indicate as such and indicate 
that course credit will be given and alternatives will be offered as per the approved subject pool procedures.  

 
Not applicable. 
 
 
 

15.0 Economic Burden to Subjects 
 
15.1 Costs  

Describe any costs that subjects may be responsible for because of participation in the research. 

 
Not applicable.  The PICU clinicians and child abuse consultants who are the subjects of this study will 
incur no direct costs or expenses related to their participation. 
 

15.2 Compensation for research-related injury 

If the research involves more than Minimal Risk to subjects, describe the available compensation in 
the event of research related injury. 
 
If there is no sponsor agreement that addresses compensation for medical care for research subjects 
with a research-related injury, include the following text as written - DO NOT ALTER OR DELETE: 
It is the policy of the institution to provide neither financial compensation nor free medical treatment 
for research-related injury. In the event of injury resulting from this research, medical treatment is 
available but will be provided at the usual charge. Costs for the treatment of research-related injuries 
will be charged to subjects or their insurance carriers.  
 
For sponsored research studies with a research agreement with the sponsor that addresses 
compensation for medical care for research-related injuries, include the following text as written - DO 
NOT ALTER OR DELETE: 
It is the policy of the institution to provide neither financial compensation nor free medical treatment 
for research-related injury. In the event of injury resulting from this research, medical treatment is 
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available but will be provided at the usual charge. Such charges may be paid by the study sponsor as 
outlined in the research agreement and explained in the consent form. 

 
Not applicable. 
 

16.0 Resources Available 
 
16.1 Facilities and locations 

Identify and describe the facilities, sites and locations where recruitment and study procedures will be 
performed.  
 
If research will be conducted outside the United States, describe site-specific regulations or customs 
affecting the research, and describe the process for obtaining local ethical review. Also, describe the 
principal investigator’s experience conducting research at these locations and familiarity with local 
culture. 

 
Our eight participating PICU sites include: (1) Children’s Mercy Hospital in Kansas City, MO; (2) Texas 
Children’s Hospital in Houston, TX; (3) Children’s Hospital of Richmond in Richmond, VA; (4) Primary 
Children’s Hospital in Salt Lake City, UT; (5) University of Nebraska Medical Center and Children’s Hospital 
of Omaha in Omaha, NE; (6) University of Texas Health Sciences Center in San Antonio, TX; (7) 
Connecticut Children’s Hospital in Hartford, CT; and (8) Wesley Hospital in Wichita, KS.   
 
All of these sites participated successfully in our prior CDR derivation study, our CDR validation study, or 
in both.  Their local Site PIs, PICU providers, and child abuse consultants are committed to our long term 
research goals, and have committed to participate actively in this CDR implementation trial.  They are 
familiar with our network’s research methods, data forms, and definitional criteria.   
 

16.2 Feasibility of recruiting the required number of subjects 

Indicate the number of potential subjects to which the study team has access.  Indicate the percentage 
of those potential subjects needed for recruitment. 

 
To test our primary (Aim 1) hypothesis with sufficient power will require an adequate number and 
distribution of AHT patients—not physician subjects. For this strictly observational study, active patient 
recruitment will not occur. 
 
Extrapolating from the patient volumes observed during our CDR derivation and validation studies (see 
Study Timeline in Section 7.1 above), we predict that our eight participating PICU sites will admit 400 
eligible patients over the 24-month SCRT, and that the CDR will categorize 76% of these eligible patients 
as high risk (n=304). Our target sample size of 304 high risk patients has excellent statistical power for 
addressing Aim 1 (see Section 8.2 above). 
 
Analysis of our derivation and validation study datasets (see Section 8.1 above) suggests that our eight 
participating sites will capture complete data regarding approximately 17.5 eligible patients per month.  
At this rate, we expect to capture complete data regarding 400 eligible patients in approximately 23 
months, but will devote 24 months to the effort.  If necessary, we will extend the SCRT by 6 months. 
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16.3 PI Time devoted to conducting the research 

Describe how the PI will ensure that a sufficient amount of time will be devoted to conducting and 
completing the research. Please consider outside responsibilities as well as other on-going research for 
which the PI is responsible. 

 
The Study PI has secured protected time up to 0.5 FTE for research activities.   
 

16.4 Availability of medical or psychological resources 

Describe the availability of medical or psychological resources that subject might need as a result of 
their participation in the study, if applicable. 

 
All study subjects (PICU providers and child abuse consultants) have local access to medical and 
psychological resources at their medical centers. 
 

16.5 Process for informing Study Team 

Describe the training plans to ensure members of the research team are informed about the protocol 
and their duties, if applicable. 

 
The first year of this CDR implementation trial will consist of project set-up and site visits by the study PI 
for training of site PIs and research coordinators. PICU providers and child abuse consultants at all eight 
sites will gain familiarity with the study design, methods, data forms, and procedures. At the 
intervention sites, PICU providers and child abuse consultants will also receive online training about the 
CDR, its application as an AHT screening tool, and the OADRI (see Attachment 4 and “Preliminary Studies 
Relevant to Aims 2 and 3” in Section 2.2 above). Over the course of the SCRT, these same intervention 
site providers will also receive monthly “booster training” emails designed to reinforce and extend their 
initial, online training. Site PIs and Research Coordinators will monitor their local providers’ compliance 
with study procedures, and will participate in teleconferences with the Study PI every six months and 
“as needed” to problem-solve. 

17.0 Other Approvals 

17.1 Other Approvals from External Entities 

Describe any approvals that will be obtained prior to commencing the research (e.g., from cooperating 
institutions, community leaders, schools, external sites, funding agencies). 

 
Institutional (IRB) approvals will be obtained from all eight participating sites prior to commencement of 
active data capture. Participating sites include [1] Texas Children’s Hospital, [2] Primary Children’s 
Hospital, [3] Children’s Mercy Hospital, [4] Connecticut Children’s Medical Center, [5] The University of 
Texas Health Sciences Center at San Antonio, [6] The Children’s Hospital at Richmond, [7] Wesley 
Medical Center, and [8] The Children’s Hospital of Omaha. 
 

17.2 Internal PSU Committee Approvals 
 
Check all that apply: 

  Anatomic Pathology – Hershey only – Research involves the collection of tissues or use of pathologic 
specimens. Upload a copy of the Use of Human Tissue For Research Form on the “Supporting 
Documents” page in CATS IRB. This form is available on the IRB website at: 
http://www.pennstatehershey.org/web/irb/home/resources/forms 

 

http://www.pennstatehershey.org/web/irb/home/resources/forms
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  Animal Care and Use – All campuses – Human research involves animals and humans or the use of 
human tissues in animals 

 
  Biosafety – All campuses – Research involves biohazardous materials (human biological specimens 
in a PSU research lab, biological toxins, carcinogens, infectious agents, recombinant viruses or DNA 
or gene therapy).  

 
  Conflict of Interest Review – All campuses – Research has one or more of study team members 
indicated as having a financial interest. 

 
  Radiation Safety – Hershey only – Research involves research-related radiation procedures. All 
research involving radiation procedures (standard of care and/or research-related) must upload the 
Radiation Review Form on the “Supporting Documents” page in CATS IRB. This form is available on 
the IRB website at: http://www.pennstatehershey.org/web/irb/home/resources/forms 

 
  IND/IDE Audit – All campuses – Research in which the PSU researcher holds the IND or IDE or 
intends to hold the IND or IDE. 

 
X   Scientific Review – Hershey only – All investigator-written research studies requiring review by the 

convened IRB must provide documentation of scientific review with the IRB submission. The 
scientific review requirement may be fulfilled by one of the following: (1) external peer-review 
process; (2) department/institute scientific review committee; or (3) scientific review by the Clinical 
Research Center Advisory committee.  NOTE: Review by the Penn State Hershey Cancer Institute 
Scientific Review Committee is required if the study involves cancer prevention studies or cancer 
patients, records and/or tissues. For more information about this requirement see the IRB website 
at: http://www.pennstatehershey.org/web/irb/home/resources/investigator  

 

18.0 Multi-Site Research 

If this is a multi-site study (i.e., the study will be conducted at other institutions each with its own principal 
investigator) and you are the lead investigator, describe the processes to ensure communication among sites in 
the sections below. 

 
18.1 Communication Plans 

Describe the plan for regular communication between the overall study director and the other sites to 
ensure that all sites have the most current version of the protocol, consent document, etc.  Describe the 
process to ensure all modifications have been communicated to sites. Describe the process to ensure 
that all required approvals have been obtained at each site (including approval by the site’s IRB of 
record).   Describe the process for communication of problems with the research, interim results and 
closure of the study. 

 
Complete contact information (work and cell phone numbers, pager numbers, email addresses) for the 
Study PI, the Study Research Coordinator, all eight Site PIs, and all eight Site Research Coordinators will 
be posted on an access-controlled website dedicated to the successful execution of this CDR 
implementation trial. Site PIs and Site Research Coordinators will access this website to obtain all study-
related documents (e.g., protocol, data forms, IRB template, progress reports). Study participants (PICU 
providers and child abuse consultants) will access the website to access progress reports and/or to 
communicate directly with the Study PI, the Study Research Coordinator, their Site PI and/or their Site 
Research Coordinator. 
 

http://www.pennstatehershey.org/web/irb/home/resources/forms
http://www.pennstatehershey.org/web/irb/home/resources/investigator
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To address urgent study-related matters (e.g., changes in protocol, adverse events), the Study PI, the 
Study Research Coordinator, Site PIs, and Site Research Coordinators will communicate via telephone, 
pager, teleconference, and/or email (with required acknowledgment of email receipt). The Study PI 
and/or Study Research Coordinator will hold teleconferences with Site PIs and/or Site Research 
Coordinators every six months and “as needed” to problem-solve. 
 
Prior to the launch of the SCRT, the Study PI will [1] provide all Site PIs and Site Research Coordinators 
with the final versions of the study protocol, data forms, approved IRB application template, and 
consent form via email (with required acknowledgment of email receipt); [2] post these documents 
thereafter on our dedicated study website; and [3] require receipt of IRB approval letters from all eight 
participating sites. 
 
Interim and/or final results of our CDR implementation trial will be [1] communicated via teleconference 
to all Site PIs and Site Research Coordinators, [2] distributed (thereafter) via email to all study 
participants (PICU providers and child abuse consultants), [3] posted on our dedicated website, [4] 
presented at medical conferences, and [5] submitted ASAP for publication in peer-reviewed medical 
journals. 
 
Having previously participated in our completed CDR derivation and/or validation studies, all eight Site 
PIs who will participate in this CDR implementation trial have already established a good working 
relationship with the Study PI. 
 

18.2 Data Submission and Security Plan 

Describe the process and schedule for data submission and provide the data security plan for data 
collected from other sites.  Describe the process to ensure all engaged participating sites will safeguard 
data as required by local information security policies. 

 
As stipulated in section 9.1.4 above, research data will only be captured and transferred electronically. 
There will be no written records associated with data capture. Research coordinators will enter data 
online, using access-controlled, password-protected, standardized, electronic, data capture forms (see 
Attachment 5) created using REDCap—a mature, secure, web application for building and managing 
databases. Site-specific data that has been entered online will become part of the network’s pooled 
data. The network’s pooled data will be stored at Hershey Medical Center’s research datacenter in a 
password-protected, access-controlled, HIPAA-compliant, database. 
 
As stipulated in Section 9.2 above, physical access to the REDCap server that will contain the network’s 
pooled data and its database is highly restricted. Access controls and password protections will prevent 
study investigators from accessing data that was contributed from another site. Complete access to the 
network’s pooled data will be limited to the Study PI, Co-PI, Research Coordinator, Biostatisticians, and 
REDCap database administrator(s). 
 
Local IRB review and subsequent monitoring of study-related research activities will help ensure that 
subject- and patient-related data is safeguarded in full accordance with local information security 
policies. As stipulated in Section 10.8 above, if an AE or SAE is deemed by a Site PI to be possibly, 
probably, or definitively related to study participation, the Site PI will immediately notify the Study PI or 
Study Research Coordinator, who will take immediate action to discontinue patient accrual at all 
participating sites until the DSMB has reviewed the information and the patient or provider has received 
appropriate care. Patient accrual will commence again only after the local IRB has determined it is safe 
to allow accrual to resume and the DSMB has given investigators the permission to continue. 
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18.3 Subject Enrollment 

Describe the procedures for coordination of subject enrollment and randomization for the overall 
project. 

 
Patient enrollment. As stipulated in Section 7.1 above, Research Coordinators at all eight sites will 
continuously monitor PICU admission logs to identify eligible patients. As stipulated in Section 5.1.2 
above, we are seeking a waiver of all parental informed consenting requirements. It follows that patient 
“enrollment’ will occur commensurate with initial capture of any patient-related data. Sites will be 
expected to capture complete patient-related data for at least 90% of their eligible patients.  Local 
Research Coordinators will facilitate adherence to this protocol requirement.  
 
Subject enrollment. Subject (PICU provider and child abuse consultant) participation in this CDR 
implementation trial will reflect random linking of specific, on-call providers to their new, eligible 
patients. 
 
Randomization will occur at the site level—not the patient or provider level. As stipulated in Section 7.1 
above, the eight sites will be matched into four pairs based on each PICU’s projected volume of high risk 
patients. One PICU from each pair (four total) will then be randomized to the intervention arm of the 
SCRT. The remaining four PICUs will serve as controls. 
 

18.4 Reporting of Adverse Events and New Information 

Describe how adverse events and other information will be reported from the clinical sites to the overall 
study director. Provide the timeframe for this reporting. 

 
As stipulated in Section 10.8 above, if an AE or SAE is deemed by a Site PI to be possibly, probably, or 
definitively related to study participation, the Site PI will immediately notify the Study PI or Study 
Research Coordinator [via telephone or pager], who will take immediate action [via telephone, pager, 
and/or email (with required acknowledgment of receipt)] to discontinue patient accrual at all 
participating sites until the DSMB has reviewed the information and the patient or provider has received 
appropriate care. Patient accrual will commence again only after the local IRB has determined it is safe 
to allow accrual to resume and the DSMB has given investigators the permission to continue. 
 

18.5 Audit and Monitoring Plans 

Describe the process to ensure all local site investigators conduct the study appropriately. Describe any 
on-site auditing and monitoring plans for the study. 

 
We will deploy incremental interventions to address deviations from study protocol. Based on our CDR 
derivation and validation study experiences, we anticipate that these deviations from study protocol will 
relate almost exclusively to errors or delays in data capture.  
 
Our planned, incremental interventions include the following: [1] The Study PI and/or Study Research 
Coordinator will review all patient- and provider-related data for internal consistency, integrity, and 
completeness within five working days of its capture within REDCap; [2] REDCap database 
administrator(s) will conduct independent, monthly, automated audits of all captured data; [3] Concerns 
regarding data integrity, internal consistency, and/or completeness will be communicated ASAP directly 
to the appropriate Site PI and/or Site Research Coordinator via email (with required acknowledgment of 
receipt) and tracked until resolution; [4] Recurrent data capture errors, delays in complete data capture, 
and/or protocol violations will be addressed directly with the relevant Site PI and/or Site Research 
Coordinator via telephone; [5] The Study PI and/or Study Research Coordinator will hold 
teleconferences with Site PIs and/or Site Research Coordinators every six months and “as needed” to 



 

Page 42 of 46 (V.10/14/2015)  

problem-solve; and [6] If these interventions fail to rectify the identified deviation(s) from protocol, on-
site auditing and re-training by the Study PI and/or Study Research Coordinator will be completed at the 
earliest possible convenience. 
 

19.0 Adverse Event Reporting 
 
19.1 Reporting Adverse Reactions and Unanticipated Problems to the Responsible IRB 

By submitting this study for review, you agree to the following statement – DO NOT ALTER OR DELETE:  

 
In accordance with applicable policies of The Pennsylvania State University Institutional Review Board 
(IRB), the investigator will report, to the IRB, any observed or reported harm (adverse event) 
experienced by a subject or other individual, which in the opinion of the investigator is determined to be 
(1) unexpected; and (2) probably related to the research procedures. Harms (adverse events) will be 
submitted to the IRB in accordance with the IRB policies and procedures. 
 

20.0 Study Monitoring, Auditing and Inspecting 
 
20.1 Auditing and Inspecting 

By submitting this study for review, you agree to the following statement – DO NOT ALTER OR DELETE:  

 
The investigator will permit study-related monitoring, audits, and inspections by the Penn State quality 
assurance program office(s), IRB, the sponsor, and government regulatory bodies, of all study related 
documents (e.g., source documents, regulatory documents, data collection instruments, study data 
etc.).  The investigator will ensure the capability for inspections of applicable study-related facilities 
(e.g., pharmacy, diagnostic laboratory, etc.). 
 

21.0 Future Undetermined Research: Data and Specimen Banking 

If this study is collecting identifiable data and/or specimens that will be banked for future undetermined 
research, please describe this process in the sections below.  This information should not conflict with 
information provided in section 9.1.1 regarding whether or not data and/or specimens will be associated with 
identifiers (directly or indirectly). 

 
21.1 Data and/or specimens being stored 

Identify what data and/or specimens will be stored and the data associated with each specimen. 

 
Not applicable. The data that will be stored for future analysis and research will not include any patient 
identifiers. 
 

21.2 Location of storage 

Identify the location where the data and/or specimens will be stored. 

 
Not applicable. The data that will be stored for future analysis and research will not include any patient 
identifiers. The de-identified dataset will be stored indefiniitely within REDCap. 
 

21.3 Duration of storage 

Identify how long the data and/or specimens will be stored. 
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Not applicable. The data that will be stored for future analysis and research will not include any patient 
identifiers.  The de-identified dataset will be stored indefinitely within REDCap. 
 

21.4 Access to data and/or specimens 

Identify who will have access to the data and/or specimens. 

 
Not applicable. The data that will be stored for future analysis and research will not include any patient 
identifiers. The Study PI, Co-PI, Research Coordinator, biostatisticians, and REDCap database 
administrator(s) will retain unlimited access to the de-identified dataset stored within REDCap. The 
results of our CDR implementation trial will also be accessible via ClinicalTrials.gov.   
 

21.5 Procedures to release data or specimens 

Describe the procedures to release the data and/or specimens, including: the process to request a 
release, approvals required for release, who can obtain data and/or specimens, and the data to be 
provided with the specimens. 

 
Not applicable. The data that will be stored for future, undetermined analysis and research will not 
include any patient identifiers. Access to this de-identified dataset will require the approval of the Study 
PI and a majority of the Site PIs. The Study PI, Co-PI, Research Coordinator, biostatisticians, and REDCap 
database administrator(s) will facilitate targeted access to the de-identified dataset to Site PIs, future 
collaborators, and other qualified individuals. 
 

21.6 Process for returning results 

Describe the process for returning results about the use of the data and/or specimens. 

 
As stipulated in Section 18.1 above, interim and/or final results of our CDR implementation trial will be 
[1] communicated via teleconference to all Site PIs and Site Research Coordinators, [2] distributed 
(thereafter) via email to all study participants (PICU providers and child abuse consultants), [3] posted 
on our dedicated website, [4] presented at medical conferences, and [5] submitted ASAP for publication 
in peer-reviewed medical journals. 
 

22.0 References 

List relevant references in the literature which highlight methods, controversies, and study outcomes. 

 
1. Keenan HT, Runyan DK, Nocera MA. Longitudinal follow-up of families and young children with traumatic brain 

injury. Pediatrics. 2006;117:1291-1297. 
2. Gill JR, Goldfeder LB, Armbrustmacher V, Coleman A, Mena H, Hirsch CS. Fatal head injury in children younger 

than 2 years in New York City and an overview of the shaken baby syndrome. Archives of pathological and 
laboratory medicine. Apr 2009;133(4):619-627. 

3. U.S. Department of Health and Human Services, Administration for Children and Families, Administration on 
Children Youth and Families, Children’s Bureau. Child maltreatment. 2012. 

4. Minns RA, Brown JK. Shaking and other non-accidental head injuries in children. London: Mac Keith; 2005. 
5. Barlow KM, Minns RA. Annual incidence of shaken impact syndrome in young children. Lancet. Nov 4 

2000;356(9241):1571-1572. 
6. Herman-Giddens ME, Brown G, Verbiest S, et al. Underascertainment of child abuse mortality in the United 

States. JAMA. Aug 4 1999;282(5):463-467. 
7. Schnitzer PG, Covington TM, Wirtz SJ, Verhoek-Oftedahl W, Palusci VJ. Public health surveillance of fatal child 

maltreatment: analysis of 3 state programs. American journal of public health. Feb 2008;98(2):296-303. 



 

Page 44 of 46 (V.10/14/2015)  

8. Hymel KP, Willson DF, Boos SC, et al, for the Pediatric Brain Injury Research Network (PediBIRN) Investigators. 
Derivation of a clinical prediction rule for pediatric abusive head trauma. Pediatric critical care medicine. Feb 
2013;14(2):210-220. 

9. Hymel KP, Armijo-Garcia V, Foster R, et al, for the Pediatric Brain Injury Research Network (PediBIRN) 
Investigators . Validation of a clinical prediction rule for pediatric abusive head trauma. Pediatrics. Dec 
2014;134(6):e1537-1544. 

10. McGinn TG, Guyatt GH, Wyer PC, Naylor CD, Stiell IG, Richardson WS. Users' guides to the medical literature: 
XXII: how to use articles about clinical decision rules. Evidence-Based Medicine Working Group. JAMA. Jul 5 
2000;284(1):79-84. 

11. Reilly BM, Evans AT. Translating clinical research into clinical practice: impact of using prediction rules to make 
decisions. Annals of internal medicine. 2006;144:201-209. 

12. Wallace E, Smith SM, Perera-Salazar R, et al. Framework for the impact analysis and implementation of Clinical 
Prediction Rules (CPRs). BMC medical informatics and decision making. 2011;11:62. 

13. Benson DE, Swann A, O'Toole R, Turbett JP. Physicians' recognition of and response to child abuse: Northern 
Ireland and the U.S.A. Child abuse and neglect. 1991;15:57-67. 

14. Jones R, Flaherty EG, Binns HJ, et al. Clinicians' description of factors influencing their reporting of suspected 
child abuse: report of the Child Abuse Reporting Experience Study Research Group. Pediatrics. Aug 
2008;122(2):259-266. 

15. Lane WG, Dubowitz H. What factors affect the identification and reporting of child abuse-related fractures? 
Clinical orthopaedics and related research. Aug 2007;461:219-225. 

16. Levi BH, Brown G. Reasonable suspicion: a study of Pennsylvania pediatricians regarding child abuse. 
Pediatrics. Jul 2005;116(1):e5-12. 

17. Levi BH, Brown G, Erb C. Reasonable suspicion: a pilot study of pediatric residents. Child abuse and neglect. 
Apr 2006;30(4):345-356. 

18. Lindberg DM, Lindsell CJ, Shapiro RA. Variability in expert assessments of child physical abuse likelihood. 
Pediatrics. Apr 2008;121(4):e945-953. 

19. Offer-Shechter S, Tirosh E, Cohen A. Physical abuse--physicians knowledge and reporting attitude in Israel. 
European journal of epidemiology. Jan 2000;16(1):53-58. 

20. Trokel M, Waddimba A, Griffith J, Sege R. Variation in the diagnosis of child abuse in severely injured infants. 
Pediatrics. Mar 2006;117(3):722-728. 

21. Wood JN, Hall M, Schilling S, Keren R, Mitra N, Rubin DM. Disparities in the evaluation and diagnosis of abuse 
among infants with traumatic brain injury. Pediatrics. Sep 2010;126(3):408-414. 

22. Rangel EL, Cook BS, Bennett BL, Shebesta K, Ying J, Falcone RA. Eliminating disparity in evaluation for abuse in 
infants with head injury: use of a screening guideline. Journal of pediatric surgery. Jun 2009;44(6):1229-1234; 
discussion 1234-1225. 

23. Lane WG, Rubin DM, Monteith R, Christian CW. Racial differences in the evaluation of pediatric fractures for 
physical abuse. JAMA. Oct 2 2002;288(13):1603-1609. 

24. Jenny C, Hymel KP, Ritzen A, Reinert SE, Hay TC. Analysis of missed cases of abusive head trauma. JAMA. Feb 
17 1999;281(7):621-626.11. 

25. Berger R, McGinn T. Deciding whether to screen for abusive head trauma: Do we need a clinical decision rule? 
Pediatric critical care medicine. Feb 2013;14(2):230-231. 

26. Peterson C, Xu L, Florence C, Parks SE. Annual Cost of U.S. Hospital Visits for Pediatric Abusive Head 
Trauma. Child maltreatment. Aug 2015;20(3):162-169. 

27. Reece RM, Sege R. Childhood head injuries: accidental or inflicted? Archives of pediatric and 
adolescent medicine. Jan 2000;154(1):11-15. 

28. Stiell IG, Wells GA. Methodologic standards for the development of clinical decision rules in emergency 
medicine. Annals of emergency medicine. Apr 1999;33(4):437-447. 

29. McGinn TG, Guyatt GH, Wyer PC, Naylor CD, Stiell IG, Richardson WS. Users' guides to the medical literature: 
XXII: how to use articles about clinical decision rules. Evidence-Based Medicine Working Group. JAMA. Jul 5 
2000;284(1):79-84. 



 

Page 45 of 46 (V.10/14/2015)  

30. Laupacis A, Sekar N, Stiell IG. Clinical prediction rules. A review and suggested modifications of methodological 
standards. JAMA. Feb 12 1997;277(6):488-494. 

31. Toll DB, Janssen KJ, Vergouwe Y, Moons KG. Validation, updating and impact of clinical prediction rules: a 
review. Journal of clinical epidemiology. Nov 2008;61(11):1085-1094. 

32. Hymel KP, Herman BE, Narang SK, et al, for the Pediatric Brain Injury Research Network (PediBIRN) 
investigators. Potential impact of a validated screening tool for pediatric abusive head trauma. Journal of 
pediatrics. Dec 2015;167(6):1375-1381. 

33. Brehaut JC, Graham ID, Wood TJ, et al. Measuring acceptability of clinical decision rules: validation of the 
Ottawa acceptability of decision rules instrument (OADRI) in four countries. Medical decision making. May-Jun 
2010;30(3):398-408. 

34. Oxman AD, Thomson MA, Davis DA, Haynes RB. No magic bullets - a systematic review of 102 trials of 
interventions to improve professional practice. Canadian Medical Association journal. Nov 15 
1995;153(10):1423-1431. 

35. Grol R, Jones R. Twenty years of implementation research. Family practice. Feb 2000;17 Suppl 1:S32-35. 
36. Grol R, Grimshaw J. From best evidence to best practice: effective implementation of change in patients' care. 

Lancet. Oct 11 2003;362(9391):1225-1230. 
37. Grimshaw JM, Thomas RE, MacLennan G, et al. Effectiveness and efficiency of guideline dissemination and 

implementation strategies. Health Technol Assess. Feb 2004;8(6):iii-iv, 1-72. 
38. Grimshaw JM, Shirran L, Thomas R, et al. Changing provider behavior: an overview of systematic reviews of 

interventions. Medical care. Aug 2001;39(8 Suppl 2):II2-45. 
39. Davis DA, TaylorVaisey A. Translating guidelines into practice - A systematic review of theoretic concepts, 

practical experience and research evidence in the adoption of clinical practice guidelines. Canadian medical 
association journal. Aug 15 1997;157(4):408-416. 

40. Bero LA, Grilli R, Grimshaw JM, et al. Getting research findings into practice - Closing the gap between 
research and practice: an overview of systematic reviews of interventions to promote the implementation of 
research findings. British medical journal. Aug 15 1998;317(7156):465-468. 

41. Berenholtz S, Pronovost PJ. Barriers to translating evidence into practice. Current opinion in critical care. Aug 
2003;9(4):321-325. 

42. Bauchner H, Simpson L, Chessare J. Changing physician behaviour. Archives of diseases in childhood. Jun 
2001;84(6):459-462. 

43. Wensing M, Grol R. Multifaceted interventions. In: Grol R, Wensing M, Eccles M, eds. Improving patient care: 
the implementation of change in clinical practice. Edinburgh: Elseview; 2005. 

44. Van der Weijden T, Grol R. Feedback reminders. In: Grol R, Wensing M, Eccles M, eds. Improving patient care : 
the implementation of change in clinical practice. Edinburgh ; New York: Elsevier Butterworth Heinemann; 
2005. 

45. Smith WR. Evidence for the effectiveness of techniques to change physician behavior. Chest. Aug 
2000;118(2):8S-17S. 

46. Moulding NT, Silagy CA, Weller DP. A framework for effective management of change in clinical practice: 
dissemination and implementation of clinical practice guidelines. Qual Health Care. Sep 1999;8(3):177-183. 

47. Jamtvedt G, Young JM, Kristoffersen DT, O'Brien MA, Oxman AD. Audit and feedback: effects on professional 
practice and health care outcomes. Cochrane Db Syst Rev. 2006(2) 

 
 
 
 
 
  

 
 
 
 



 

Page 46 of 46 (V.10/14/2015)  

 
 
 


