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Abstract 

The aim of this Forensic Nurse Examiner (FNE) practice improvement initiative was to 

design an online multimedia training module for postmortem sexual evidence collection.  FNEs, 

as clinical experts in antemortem sexual assault and interpersonal violence evidence collection, 

are uniquely qualified for the expanded role in postmortem sexual evidence collection. Current 

forensic literature lacks data regarding injury identification in sexual homicide victims limiting 

forensic training, new program development and potential advancements in forensic research.  

Additionally, inconsistent data collection in sexual homicides poses prosecution concerns with 

identification of sexual homicides and evidentiary examinations.  Antemortem and postmortem 

sexual evidence collections are not identical processes; FNE expertise may not translate to 

understanding of critical postmortem changes and clinical evidence collection requirements in 

deceased patients.  A multimedia-training module on postmortem evidence collection was 

developed to expand the role of the FNE. A 25-item survey critiquing essential training module 

content was distributed to 23 nationally recognized forensic experts.  Fifteen surveys were 

completed and analyzed using descriptive statistics and percent agreement of four content areas.  

Reviewer comments were also incorporated in the analysis.  Expert agreement regarding content 

was supported with statistically significant Intraclass Correlation Coefficient (ICC = .838, 95% 

CI = .638, .944, p < .001) and average pairwise agreements of 90.5% and 89.1% respectively.  

This practice improvement initiative provides the scientific foundation for a multimedia training 

module as an ideal training platform to expand Forensic Nurse Examiner practice.   

Keywords:  forensic nurse examiners, sexual evidence, homicides, postmortem, 

multimedia instruction, training module 
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Practice Improvement Initiative 

 Intimate partner violence (IPV) is a progressive continuum requiring detailed 

medicolegal investigations (Centers for Disease Control and Prevention, 2013a).  IPV includes 

blunt force injury, sexual violence and strangulation.  These scenarios detail intimate contact 

between the assailant and victim, characterizing escalation of violence and positive predictors for 

homicide (Mathews et al., 2009; Sheridan & Nash, 2007).  Prior intimate partner violence is a 

major risk factor for homicide (J. C. Campbell, Glass, Sharps, Laughon, & Bloom, 2007).  Often, 

the victim and assailant have a history of domestic violence, which increases the risk of homicide 

(The White House Council on Women and Girls, 2014; Tjaden & Thoenne, 2006).   

 Conservative estimates indicate nearly 50 million U.S. women experience IPV at some 

point in their lifetime with over 1 million cases of reported sexual violence each year  

(Berzofsky, Krebs, Langton, Planty, & Smiley-McDonald, 2013; Sullivan & Websdale, 2006). 

Unfortunately, less than 10% of all sexual violence cases are reported to authorities (Berzofsky 

et al., 2013; Langton, Planty, & Truman, 2012).  Between 1998 and 2004, nearly 47,000 female 

IPV incidents were classified as serious with associated rape or bodily injury (Catalano, 2013; 

Langton et al., 2012).  Inconsistencies with evidence collection, identification of IPV, and patient 

reporting have complicated tracking and prosecution.  As established experts in antemortem 

evidence collection, Forensic Nurse Examiners (FNEs) can improve this process in sexual 

homicides.  A practice improvement initiative for advanced training and education in this 

expanded role of postmortem sexual evidence collection can increase accuracy and reduce 

inconsistencies. 

Background and Significance 

 Sexual violence is a global public health problem with significant risk of intimate partner 
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homicide (Hall, Walters, & Basile, 2012; Qasim & Sulehri, 2011; Smith, Basile, & Karch, 2011).  

Homicide is the most extreme outcome of sexual violence with female victims outnumbering 

males at a rate of nine to one, and women six times more likely to be murdered by an intimate 

partner in the U.S. (Bloom, 2014; Centers for Disease Control and Prevention, 2011; Stöckl et 

al., 2013).  Intimate partners commit one in seven female homicides worldwide (Bloom, 2014).  

Sexual homicide definitions often focus on perpetrator typology such as deviant psychopathy 

rather than considering any interpersonal homicide involving a sexual component (Smith et al., 

2011).  Inclusion of homicides occurring during commission of another crime and unintentional 

homicidal outcomes relative to sexual violence are important forensic and societal 

considerations.  

 National sexual homicide research is still evolving.  According to Chan, Myers and Heide 

(2010) the National Crime Victimization Survey (NCVS) provides primary national statistics for 

antemortem sexual victimization in the United States; however, data collection and reporting for 

postmortem sexual homicides varies widely.  Contributing to the problem is the underreporting 

of sex crimes. Annual figures are inordinately low because most victims of sexual assault do not 

report the crime to the law enforcement officials and limited sexual homicide data are being 

tracked (Langton et al., 2012).  The newer National Violent Death Reporting System (NVDRS) 

links death investigation data from multiple sources identifying sexual homicide as a specific 

category (Centers for Disease Control and Prevention, 2013b).  To date, only 18 states are 

reporting NVDRS data (Figure 1).  The actual sexual component of many female homicides is 

unknown, but it is hoped that the NVDRS will improve the link between rape and homicide data 

in federal statistics.   

 An intimate partner most often commits female homicides.  Between 2003 and 2009, 
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NVDRS indicates 4,470 female homicide victims with intimate partners committing nearly 2,903 

of the homicides (Smith, Fowler, & Niolon, 2014).  The CDC reported 476 female homicide 

deaths by intimate partners in 2011 (2013b); further investigation identified spouses committed 

over 50% of these intimate partner homicides, while 33% were by a dating partner (Catalano, 

2013; Kerr, Beech, & Murphy, 2013; Langton et al., 2012; Meyer & Post, 2013; Tjaden & 

Thoenne, 2006).  African-American (AA), American Indian and Alaskan Native (AI/AN) 

women have the highest rates of sexual violence and interpersonal homicide (Henry, 2010; 

Paulozzi, Saltzman, Thompson, & Holmgren, 2001).   

 The Federal Bureau of Investigation (FBI) recently expanded the federal rape definition 

to more accurately reflect the scope of the problem, improving future data reports.  In 2012, the 

FBI reported 76,233 forcible rapes and 2,834 female homicides, but without direct linkage 

between them (2012).  Among the nearly 3,177 female homicides reported by the FBI in 2007, 

only 0.2% reported a known rape component (Federal Bureau of Investigation, 2012).  Sexual 

violence and sexual homicides are predatory crimes with serious criminal and public health 

implications, yet they are poorly tracked and remain underreported in national statistics  

(Declercq, Willemsen, Audenaert, & Verhaeghe, 2012; Federal Bureau of Investigation, 2012; 

Felson & Massoglia, 2012; Goode, 2011; Johnson, Peterson, Sommers, & Baskin, 2012; Lisak, 

2011; Tjaden & Thoenne, 2006).  Improvements in reporting and tracking crime data on sexual 

violence are necessary for successful prosecution. 

Forensic Nurse Examiners 

 Sexual homicides require detailed investigation techniques and high levels of suspicion to 

identify victims and obtain the highest quality evidence for prosecution (Beauregard & 

Mieczkowski, 2012; Elisha, Idisis, Timor, & Addad, 2010; Healey, Lussier, & Beauregard, 2013; 
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Tharp et al., 2013).  Close collaboration between medical and legal experts is necessary to offset 

known variability in evidence collection and poor judicial outcomes (Kelty, Julian, & Ross, 

2013; National Research Council, 2009).  FNEs are antemortem experts, collecting vital sexual 

violence historical information in living patients (Patterson, Campbell, & Townsend, 2006).  

Expanding FNE roles to include postmortem sexual evidence collection is an effective tertiary 

intervention to improve sexual homicide prosecutions.  

Literature Review 

 There is a direct linkage between sexual violence against women and interpersonal 

homicides; however, there is a lack of research describing identification and prosecution of 

sexual violence cases (Smith et al., 2011).  This is surprising, considering numerous 

governmental agencies have described antemortem sexual violence as a clinical priority to 

include the Centers for Disease Control and Prevention (2013a), National Center for Victims of 

Crime (2013), National Institute of Justice (2009) and The White House (2014).  The National 

Research Council (2009) identified a need for experienced forensic professionals however there 

are limited opportunities for postmortem injury training.  More than ten different academic 

databases were utilized in researching female sexual homicides articles including EBSCOhost, 

CINAHL, and Criminal Justice Abstracts.  Overarching themes of FNE excellence, scope of 

practice, collaboration, injury identification and need for standardized training with sexual 

homicides are evident in the literature (Figure 2).  

Forensic Nurse Examiner Expertise 

 Forensic nurses are antemortem experts in evidence collection and legal testimony  

(Chasson, 2011; Ferrell & Caruso, 2011; Lynch, 2011).  Numerous studies support FNE 

evidence as contributing to successful prosecutions in antemortem cases but no literature details 
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judicial outcomes for postmortem cases (R. Campbell, Patterson, & Bybee, 2012; Gray-Eurom, 

Seaberg, & Wears, 2002; Sievers, Murphy, & Miller, 2003).  Several authors studied antemortem 

FNE evidentiary cases, patient reporting and case prosecutions  (R. Campbell, Patterson, Bybee, 

& Dworkin, 2009; R. Campbell et al., 2012).  The conclusions were that FNEs improved patient 

reporting and achieved final stage convictions in prosecuted cases.   

 Clinical research by Pennington, Zwemer and Krebs (2010) verified that forensic nurse 

examiner evidence collection is superior to that of other health professionals.  The increasing 

shortage of forensic pathologists as well as a national backlog on antemortem evidence kit 

collection and processing limits timely evaluation of critical evidence.  The technical expertise 

necessary for timely evidence collection must be extended across the sexual violence spectrum to 

facilitate perpetrator apprehension and case prosecution to be successful.  FNE attention to detail 

leading to increased prosecution rates establishes that appropriately trained forensic nursing 

personnel are an effective resource for postmortem sexual evidence collection. 

Injury Identification 

Forensic sexual homicide training requires an evidence-based foundation for accuracy in 

injury identification and evidence collection (Henry, 2010; National Research Council, 2009; 

Terry, 2012).  Timely, appropriate and technically exacting detail in evidence collection 

improves injury identification for optimal prosecution outcomes.  Standardized and approved 

procedures for collecting evidence must be defensible in court.  Aranburu (2010) determined 

accurate injury identification is vital for forensic standards and criminal analysis.  However, 

adult female anogenital injury identification research is limited.  What is known is that many 

victims know their perpetrators and have more severe injuries as a result.  Keller & Lechner 

(2010) examined the frequency, severity and mechanisms of cervical injuries in sexual assault 
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victims and found standardized training improves injury identification.  

 Physical injuries increase in severity from sexual violence to sexual homicide cases (Henry, 

2010; Tjaden & Thoenne, 2006).  Specific considerations such as presence or absence of injury, 

consensual injury patterns, and victim age, ethnicity and skin color complicate the ability to 

accurately identify injury in postmortem examinations (Anderson, 2007; Baker, Fargo, Shambley-

Ebron, & Sommers, 2010).  The latter is most pertinent to AA, AI/AN women known to be highest 

risk for intimate partner sexual homicide.  Because of injury variation, examiners require 

standardized education and training to acquire advanced skill sets in postmortem evidence 

examinations.  

Postmortem Sexual Evidence Protocols 

 National sexual assault and death investigation protocols address different processes in 

evaluating victims (National Institute of Justice, 2011; U.S. Department of Justice, 2013).  Accurate 

postmortem injury pattern identification and consistent evidence collection require adherence to 

both published protocols for standardized clinical practice.  National Association of Medical 

Examiner guidelines (Peterson & Clark, 2011) do not currently include the most recent U.S. 

Department of Justice (2013) protocol for sexual evidence collection such as sequencing and chain 

of custody concerns.  This can result in examination and evidence collection inconsistencies.  

Standardized forensic training that includes the most current and comprehensive guidelines will 

improve the legal process for successful case prosecution (National Research Council, 2009). 

Project Design 

The clinical practice improvement initiative for Forensic Nurse Examiners (FNEs) 

suggests a multimedia training program as an ideal platform to expand FNE roles.  Forensic 

nurses are experts in evidence collection, injury identification and expert witness testimony; 
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skills that are critical to FNE postmortem evidence collection (Chasson, 2011; Ferrell & Caruso, 

2011; Lynch, 2011; Terry, 2012).  Nationally recognized sexual assault evidence collection and 

death investigation standards provide the structural foundation for the training module to ensure 

organizational requirements are met for future implementation.  A comprehensive plan for 

development, implementation and evaluation provided direction for the project. 

Project Goals 

The goal of the practice improvement initiative is expanding FNE practice in postmortem 

sexual evidence collection through a specialized, evidence based multimedia training module 

(MMTM).  Development of a comprehensive, innovative didactic training opportunity for FNEs 

using an online multimedia format is ideal for a cost-effective and sustainable program.  The 

didactic education module prepares FNEs to collect postmortem sexual evidence in adult female 

victims according to current national standards. This precedes the clinical education component.  

 A collaborative approach addressing evidence collection quality and documentation 

specific to sexual evidence is essential to improved patient outcomes.  FNEs collaborate with 

physicians, law enforcement and the judicial system in antemortem evidence collection cases.  In 

the expanded role, FNEs would require collaboration with medical examiners. 

 The evidence based MMTM was designed to meet criteria for implementation by a 

forensic nursing department in a large, metropolitan hospital in the southwestern United States.   

The forensic unit contracts with local governmental and law enforcement agencies to provide 

community based sexual assault and injury identification examinations.  The project formalizes 

evidence collection training that meets current standards in postmortem examination.  This is a 

clinical adjunct to antemortem FNE practice.   
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Theoretical Framework 

A multidisciplinary theoretical framework guided the project from the conceptualization 

to completion of the training module.  Cognitive learning theory, to include Mayer’s Multimedia 

Instructional Theory (Figure 3), applied to clinical education with a multimedia format, is the 

central theory of this project.  Forensic examiners are expected to collect evidence using 

scientifically sound and judicially prudent methodology.  Forensic nursing theories coexist with 

interdisciplinary theoretical foundations (Lynch, 2011).  General learning theories help to 

develop understanding about the learning process (Braungart & Braungart, 2011).  Carper’s 

fundamental patterns of knowing and Locard’s theory of DNA exchange guide forensic clinical 

practice and are closely linked with clinical forensic investigations (Lynch, 2011).  Cognitive 

learning theories, however, incorporate a conceptual gestalt that learning is for understanding, 

not just memorization  (Braungart & Braungart, 2011).  FNEs must understand evidence 

collection from a practical and theoretical perspective and demonstrate pertinent understanding 

and critical thought processes.  

The theoretical frameworks support innovative methodology in teaching new concepts.  

Forensic practice recognizes standardized content and universally appropriate modalities to 

address a variety of learning techniques.  The multimedia instruction design uses audio 

instruction and visual imagery to facilitate slide development and content integration.  This ties 

national standards and rigorous training together using an online format, making the project 

accessible for dissemination.     

Survey Discussion 

Survey utilization provided extensive analysis on specific forensic content and 

phenomenon of concern (Polit & Beck, 2011; Terry, 2012).  Data collection included a 25-
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question online survey using a modified Delphi approach. This approach engaged nationally 

recognized forensic experts thereby allowing broad content analysis by a geographically diverse 

sample group.  This survey did not include revisions, as found in traditional Delphi models, in 

order to minimize survey fatigue and maximize expert participation over time (Polit & Beck, 

2011).   

Project design blends antemortem sexual assault clinical guidelines and national death 

investigation guidelines.  National guidelines do not define postmortem sexual evidence 

collection and most current forensic training is anecdotal.  Project development involved 

extensive content validation of the training module outline by nationally recognized forensic 

experts.   Consultation with organizational representatives determined the basic outline met their 

needs for training.   

Expert content review required high levels of interrater agreement for organizational 

acceptance.  This met project and agency needs for training module development.  Descriptive 

statistics were used for data analysis.  Calculations included raw data and percent agreement for 

each of the four survey sections (Tables 1-17).  Specific topical considerations included death 

investigation terminology, sexual injury identification, sexual evidence collection sequencing, 

photographic considerations, documentation and decomposition changes observed in postmortem 

patients.   

Survey Outcomes and Results 

The project met organizational and expert reviewer expectations for training FNEs in 

postmortem sexual evidence collection.   Strong levels of expert agreement among survey 

reviewers, using both intraclass correlation coefficient and pairwise agreement, were the 

established criteria for moving forward with the MMTM (Baethge, Franklin, & Mertens, 2013).  
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Specific survey results (Appendix B) and statistical analysis (Appendix C) are additional 

components for this project.  

Content Experts 

Twenty-five forensic content experts were recruited by phone from a variety of nationally 

recognized forensic organizations in nursing, academia and medicine.  A team of two 

experienced FNEs representative of the organization, also reviewed the proposed content for 

inclusion.  Project development was completed in six months (Figure 3).   

Twenty-three surveys were distributed electronically and seventeen were returned for a 

73% response rate.  Two surveys were eliminated as incomplete for statistical purposes. The 

remaining fifteen surveys were analyzed.  Experts critiqued the content outline for proposed 

inclusion, modification and elimination in the final MMTM.  Survey results included expert 

reviewer feedback that was integrated into the MMTM to meet specifically identified 

organizational needs.   

Content experts with varying backgrounds and forensic experiences met the minimum 

qualifications of baccalaureate education, 5 years of clinical experience and direct forensic 

practice.  All reviewers had extensive clinical and academic backgrounds averaging more than 

15 years of forensic practice and were currently involved in patient care.  Most expert reviewers 

had postgraduate degree qualifications.  Many reviewers had multiple prior publications and 

presentations.  A variety of medical and nursing backgrounds from around the United States 

were represented. 

Content experts agreed that review of death investigation terms, discussion of common 

postmortem physiologic findings and evidence-based discussion of common genital injuries 

related to sexual violence as identified in the content outline were essential.  Macro and micro 
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photographic guidelines and parameters relating to scene, decedent, injury identification, trace 

evidence and chain of custody requirements were essential to include in the training module.  A 

majority of reviewers also agreed that common female genital injuries, evidence collection 

protocols using national guidelines, summative review of critical concerns including locality 

specific legal issues, chronology of entomologic findings in postmortem cases and common 

animal artifact findings were essential to include. 

Responses on whether this project outline met basic didactic educational guidelines for 

inclusion in the finalized training module were equally supportive.  All reviewers showed 

unanimous agreement for discussion of common postmortem physiologic findings; evidence 

based discussion of common genital injuries related to sexual violence; common female genital 

injuries; evidence collection protocol using national guidelines; chain of custody requirements; 

and summary review of critical concerns and legal issues. The remaining four categories 

received affirmative responses from a majority of reviewers. 

Multimedia Training Module Content Critique 

 The participants (N = 15) background characteristics and current professional practice 

relevant to forensics established their qualifications as expert content reviewers for forensic 

content. A quantitative evaluation of reviewer responses to closed-ended questions regarding (a) 

essential and useful content categories; (b) meeting didactic educational guidelines; and (c) 

measurable program objectives reflected relatively high levels of agreement in all sections.   

Additional narrative comments and appropriateness of the objectives guided the final training 

module resulting in a successful short-term project outcome. Forensic nurse examiners and law 

enforcement agencies recognize the need for timely processing of sexual evidence kits for 

criminal prosecution (R. Campbell et al., 2012; National Institute of Justice, 2011; U.S. 
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Department of Justice, 2013).  This topic was added to the final training module. 

Agency evaluations completed by key supervisory personnel validated the training 

module as valuable and appropriate for FNE didactic needs.  The high quality, expert feedback 

meets institutional, organizational and community needs for further project consideration.  The 

training module content incorporates essential standards and an evidence based approach for a 

comprehensive didactic program.  All reviewers were in agreement that the training module 

complements current forensic education providing new skills and assessment techniques for 

FNEs (Figure 4).  There is intent to proceed with formal agency proposal for pilot study 

consideration. 

Practice Significance 

 Didactic training based on nationally recognized standards is necessary in forensic 

education.  High levels of expert agreement for the content outline indicate postmortem sexual 

evidence training essential content was complete to prepare FNE’s for this expanded role  

(Mayer, 2010; Stegeman & Zydney, 2010).  Reviewer responses determined that the content 

addressed all critical domains for training.   

 This multimedia approach provides significant benefit to advanced nursing practice and 

forensic investigations by increasing injury pattern education and detailing evidence collection 

techniques  (Ernst, Speck, & Fitzpatrick, 2010; Issa et al., 2011).  Current literature regarding 

sexual evidence, injury and photographic evidence was incorporated with evidence collection 

guidelines for the most accurate, evidence based training module (Baker et al., 2010; Henry, 

2010; Keller & Lechner, 2010).  Providing highly skilled FNEs with competency in postmortem 

evidence collection as collaborative partners in the medico-legal process will improve judicial 

outcomes in sexual homicide cases.  
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Conclusion 

The process of death investigation benefits medical science and public general welfare by 

offering a systematic legal inquiry into death circumstances (Lynch & Koehler, 2011).  The lack 

of national data on sexual violence statistics complicates knowledge development and research 

capacity in postmortem evidence collection.  Sexual homicides are not easily identified in crime 

databases limiting research and injury pattern identification in victims.  Sexual homicides are 

perceived as statistically rare, although studies indicate sexual homicides are also underreported 

(Smith et al., 2011).  This negatively impacts prosecution rates and closure for families of 

victims.  Implementation of the postmortem evidence collection initiative will standardize 

didactic training using nationally accepted clinical guidelines to prepare FNEs as competent 

practitioners in postmortem cases.  This additional training will improve outcomes in both the 

quality and consistency of sexual evidence collection for female homicide victims.   
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Figure 1 

National Violent Data Reporting System Surveillance States 

 

Note:  The states colored in purple are currently reporting surveillance data to the NVDRS.  In 

the reports, four major sources of data are pooled into an anonymous database that can be 

queried for statistical purposes.  Circumstances, relationships between victim and perpetrator, 

concurrent crimes and specific homicide circumstances can be tracked from the database 

(Centers for Disease Control and Prevention, 2013b).
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Figure 2 

  

Injury Identification Research 
 

Author(s) Date of 

publication 

Study Design Inclusion criteria Strengths Weaknesses Results Evidence Rating* 

Henry 2010 Retrospective 

Community based 

Forensic Nurse 

Examiners (FNEs) 

Confirmed sex 

homicide cases 

1999-2007 

50 cases 

Females 

6 months to  

57 years 

 

Inaugural study 

Specific sex homicide 

injury 

Linkage between 

victim and perpetrator 

Colposcopy 

Digital photo 

Toluene Blue dye 

Limited sample  

size 

Victimology 

constraints  

Sex homicides 

unrecognized 

Collaboration  

needed 

Gaps in existing 

postmortem sexual 

injury research. 

Level VI: single 

descriptive  

study 

Larkin,  

Cosby, Kelly, 

& Paolinetti 

2012 Pilot study  

Two ethnically  

diverse cohorts 

Examined within 72 

hours of vaginal 

penetration 

Observational 

Prospective 

FNEs 

Validity test for  

Genital Injury  

Severity Score (GISS) 

Hospital based 

Consensual 

Intercourse (CI): 

Observational  

Prospective 

Females 

18-46 years 

Sexually active  

with specific 

stipulations 

Sexual Assault  

(SA): 

Prospective 

Consecutive 

Females 

18-46 hours 

2 cohorts  

Standard protocol 

CI and SA cohort 

injuries compared 

Standardized  

injury evaluation 

tool validated 

Colposcopy 

Digital photography 

Toluene Blue dye 

 

Limited to adult 

women.   

Not  

generalizable  

for adolescents  

or menopausal  

females 

Not  

generalizable 

to other 

evidentiary 

settings. 

Significant  

variation 

of injury findings, 

regardless of 

causality 

Injury severity 

significantly  

higher in SA  

groups 

Future research 

needed to further 

define injuries 

Level III:  

controlled trial 

without 

randomization 

Note: Table adapted from Polit & Beck (2011, p. 119).  Continued on next page. 
*Evidence rating guidelines adapted from Rating System for Hierarchy of Evidence (Melnyk & Fineout-Overholt, 2011) 
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Figure 2 (continued) 

Injury Identification Research 

Author(s) Date of 

publication 

Study Design Inclusion criteria Strengths Weaknesses Results Evidence Rating* 

Sachs, 

Benson, 

Schriger, & 

Wheeler 

2011 Cross –sectional 

Observational 

MDs and FNEs:  

Each case reviewed 

by 4 clinicians 

Review of digital 

female genital injury 

images in sexual 

assault cases 

50 cases assigned to 

each examiner 

Colposcopy 

Digital photography 

Toluene Blue dye 

used 

 

 

100 consecutive 

sexual assault cases 

starting 7/1/2000 

Females 

Age >18 years 

Randomized  

case review  

using web-based 

software 

Review of self 

performed cases 

eliminated 

Three subgroup 

analyses: 

-Aberrant 

examiner 

influence 

-Evaluation # 

images 

-Effect of  

examiner 

experience  

years 

All FNEs  

employed by 

same group 

Not 

generalizable  

to differing 

employment 

settings 

Broader 

sampling  

needed 

Modest agreement of 

findings among examiners 

No significance between 

MDs and FNEs 

No single evaluator  

influence 

Pairwise analysis 

demonstrates inter-rater 

agreement in more 

experienced providers 

Video documentation  

could be beneficial over 

static images 

Future research can  

include video  

investigation and 

interactive educational  

tools 

 

Level II:  

randomized 

controlled trials 

Note: Table adapted from Polit & Beck (2011, p. 119).  Continued on next page. 
*Evidence rating guidelines adapted from Rating System for Hierarchy of Evidence (Melnyk & Fineout-Overholt, 2011).   
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Figure 2 (continued) 

Injury Identification Research 

Author(s) Date of  

Publication 

Study Design Inclusion criteria Strengths Weaknesses Results Evidence  

Rating* 

Keller & 

Lechner 

2010 Retrospective 

Chart review 

Descriptive  

appearance cervical 

injuries in sexual  

assault exams 

Hospital based 

114 charts 

Age >18 years 

Known vaginal  

penetration with  

forensic exam  

<72 hours after 

Examined frequency  

of cervical injuries in  

sexual assaults 

18-57 years age 

Standard protocol 

Colposcopy 

Digital photography 

Small sample 

Small # with injury 

Increased type II  

errors  

(failure to see 

difference  

when it exists) 

Incongruous  

exam and  

patient  

circumstance 

Incidence and  

types of injuries 

consistent with 

published  

literature.  

Petechiae, blood 

blisters not  

defined. 

Injuries rare 

Penetrations  

without trauma 

possible 

Level VI:  

single  

descriptive  

study 

Qasim & 

Sulehri 

2011 Descriptive study 

reviewing injury 

prevalence in  

women 

Retrospective 

Chart review 

 

All sexual assault or 

interpersonal  

violence victims 

presenting for 

evaluation during  

2005 calendar year 

Large sample size: 286 

Identified injury  

patterns among  

married women  

and 20-30 year  

old women 

International study 

No defined  

objective means in 

evaluating injuries 

No photos  

No legal recourse 

Majority of cases 

injured by blunt 

trauma, but  

sharp force  

injuries also  

present 

Married showed 

greater risk of 

partner or  

family injury 

Level VI:  

single  

descriptive  

study 

Note: Table adapted from Polit & Beck (2011, p. 119). 
*Evidence rating guidelines adapted from Rating System for Hierarchy of Evidence (Melnyk & Fineout-Overholt, 2011).   
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Figure 3  

Cognitive Theory of Multimedia Learning 

 

 

Note:  Adapted from Mayer’s Generative Multimedia Learning Theory as referenced in various 

literature sources.  This schematic defines several cognitive domains that are impacted by 

multimedia design and implementation.  This is conceptualized as a guideline for the Forensic 

Nurse Examiner Training Module for postmortem evidence collection (Mayer, 2008). 
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Figure 4 

DNP Project Timeline 2013-2014

 

  1: Background literature 

2: Survey construction 

3:  Expert recruitment 

4: Survey available 

5:  Data Analysis 

6: Practice translation 

7: Training Module development 

8:  Training module revisions 

*: Regional AzNA Poster Presentation 

**: International Forensics Poster Presentation 
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Table 1 

Background Characteristics of Participants 

Characteristic Category f % 

Clinical background 

 

 

Registered Nurse 

Advanced Practice Nurse 

Physician 

8 

5 

2 

53.3 

33.3 

13.3 

Primary professional background 

 

 

 

 

 

 

Emergency Medicine 5 33.3 

Forensic Pathology 3 20.0 

Forensic Nursing 3 20.0 

Emergency Medicine and Forensic Nursing 1 6.7 

Intensive Care Units 1 6.7 

Obstetrics/Gynecology 1 6.7 

Primary Care 1 6.7 

Highest academic degree 

 
Master's 7 46.7 

Doctoral 6 40.0 

Bachelor's 2 13.3 

Licensure Active 14 93.3 

Other credentials AFN-BC 1 6.7 

APFN-BC 1 6.7 

Board Certification 1 6.7 

Certified Adult and Pediatric SANE 1 6.7 

Civil and Criminal Injury Causation Analysis 1 6.7 

Years in professional clinical 

practice 

 

 

> 20 10 66.7 

15-19 3 20.0 

10-14 1 6.7 

5-9 1 6.7 

Years in forensic practice 

 

 

 

>20 4 26.7 

15-19 4 26.7 

10-14 5 33.3 

5-9 1 6.7 

< 5 1 6.7 

Years in academic practice 

 

 

 

> 20 1 6.7 

15-19 4 26.7 

10-14 3 20.0 

5-9 3 20.0 

< 5 4 26.7 

Note:  Number of publications, conferences attended and invited speaking engagements were 

eliminated for space considerations. 
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Table 2  

Current Practice of Respondents 

 

Characteristic Category f % 

State  

  

  

  

  

  

  

  

Texas 7 46.7 

Alaska 1 6.7 

Arizona 1 6.7 

Colorado 1 6.7 

Florida 1 6.7 

Michigan 1 6.7 

Oregon 1 6.7 

Tennessee 1 6.7 

Elsewhere (State not given) 1 6.7 

Type of practice * 

  

  

  

  

  

  

  

Academia 8 53.3 

Community Based Clinical Practice 11 73.3 

Facility Affiliated Clinical Practice 3 20.0 

Forensic Pathology 3 20.0 

Medical Death Investigation 3 20.0 

Forensic Nurse/Consultant 2 13.3 

Forensic Nurse  1 6.7 

Forensic Nurse/Medical Death Investigation  1 6.7 

Military 1 6.7 

Patient population 

  

  

  

Living 6 40.0 

Decedent 5 33.3 

Living and Decedent 3 20.0 

Does not direct patient care 0 0.0 

None (Participant is retired) 1 6.7 

Collects evidence in  

postmortem cases 

Yes 10 66.7 

No 5 33.3 

Collects postmortem 

sexual assault evidence 

Yes 6 40.0 

No 9 60.0 

Time of collection of  

postmortem evidence 

  

  

Pre-autopsy 4 26.7 

Autopsy 1 6.7 

Scene 1 6.7 

Not applicable 9 60.0 

 

Note: * Total frequency ≠ 15 because respondents could choose more than one category. 
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Table 3 

Ordinal Ratings of N = 15 Respondents for “Select the most appropriate response for that content 

category” 

 

Content category Essential 

 

Useful but 

not essential 

Not necessary 

for inclusion 

Not 

qualified 

to answer 

Ordinal rating 3 2 1 0 

 f % f % f % f % 

A. Review of death investigation terms. 

 

15 100 0 0.0 0 0.0 0 0.0 

B. Discussion of common postmortem 

physiologic findings. 

 

15 100 0 0.0 0 0.0 0 0.0 

C. Evidence based discussion of common 

genital injuries related to sexual violence. 

 

15 100 0 0.0 0 0.0 0 0.0 

D. Common female genital injuries. 

 

14 93.3 1 6.7 0 0.0 0 0.0 

E. Chronology of entomologic findings in 

postmortem cases. 

 

10 66.7 4 26.7 0 0.0 1 6.7 

F. Common animal artifact findings. 

 

10 66.7 4 26.7 0 0.0 1 6.7 

G. Evidence collection protocol using NIJ 

2013 guidelines. 

 

12 80.0 3 20.0 0 0.0 0 0.0 

H. Macro and micro photographic  

guidelines and parameters relating to scene, 

decedent, injury identification, trace 

evidence. 

 

15 100 0 0.0 0 0.0 0 0.0 

I. Chain of custody requirements. 

 

15 100 0 0.0 0 0.0 0 0.0 

J. Summative review of critical concerns, 

locality specific legal issues. 

11 73.3 4 26.7 0 0.0 0 0.0 

 

Note: Average Intraclass Correlation Coefficient = .838, 95% CI = .638, .944, p < .001   
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Table 4 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Category A, Review of death investigation terms 

 

ID Comment 

1 Language is the foundation of a discipline 

6 Clarify what you mean by death investigation terms.... Do you mean postmortem changes 

terminology?  Because most of the DI training courses include medical terminology, etc. 

along with postmortem changes that occur and phases of death, etc. 

10 It is essential to be aware of terminology and conditions re:  post mortem, ante mortem,  

post mortem artifacts, decomposition and the various stages, post mortem interval 

13 All are essential if you work with decedents of any category, especially in rape/homicide 

cases 

15 Cause of death, manner of death, medico-legal autopsy, death scene investigation, 

requirements of when an autopsy is ordered, medical examiner system, ABMDI, various 

board certifications, what is evidence, chain of custody, jurisdiction at the scene, clothing, 

scene photos, evidence collection kits, poly light, white sheets,  

body bag types 
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Table 5 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Category B, Discussion of common postmortem physiologic findings 

 

ID Comment 

1 Again, common terms and appearances are essential 

10 Decomposition changes, bruising, postmortem artifact, sharp force injuries, blunt force 

trauma, gunshot wounds -- contact, close range laceration vs. cut stab wounds vs. puncture 

penetrating vs. perforating lividity changes and patterns stages of rigor mortis animal and 

insect predation  

13 Must be included 

14 Also include how these postmortem changes effect examination techniques and forensic 

sample collection. 

15 Rigor, Livor, early/moderate/advanced decomposition, Tardieu spots, tache noire 
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Table 6 

Narrative responses to “Please use this space to provide comments about the content categories” 

for Category C, Evidence based discussion of common genital injuries related to sexual violence 

 

ID Comment 

1 Common SA injuries are also common in some women with consensual coitus 

8 To include issues related to physiological changes with aging  

13 Essential in both living and deceased patients 

15 Abrasions, contusions, laceration, rare perforations, anal injuries,  
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Table 7 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Category D, Common female genital injuries 

 

ID Comment 

5 Differentiation from pathological processes  

6 In the living population or does something exist for the deceased population? 

8 Forensic nurses should be familiar with female anatomy and common places of injury.  

They should also be aware of examiner induced injuries, and how that can occur in the 

postmortem exam 

13 Absolutely 

15 Labia majora, labia minora, posterior fourchette, mimicking factors of injury 
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Table 8 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Category E, Chronology of entomologic findings in postmortem cases. 

 

ID Comment 

10 Maggot activity, instar stages ant and other insect predation/activity 

13 May be part of the evidence recovered from the decedent and must be recognized 

as forensically significant 

15 Ants, roaches, maggots, larvae, flies, beetles, various carnivore feedings 
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Table 9 

Narrative responses to “Please use this space to provide comments about the content categories” 

for Category F, Common animal artifact findings 

 

ID Comment 

10 Dog predation and other scavengers 

11 Unless contributory to death 

13 Yes, to be able to differentiate between human and animal inflicted trauma 

15 Teeth markings, rats, various other rodents, domestic animals. 
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Table 10 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Category G, Evidence collection protocol using NIJ 2013 guidelines. 

 

ID Comment 

1 Essential for forensic nurses in sexual assault care 

8 Proper collection, packaging and sealing of evidence - these are issues that are commonly 

addressed in the courtroom 

10 Chain of evidence collection of and proper containers prevention of cross contamination 

proper labelling  

13 Essential to the forensic nurse who works with deceased patients 

14 It is more important to include types of forensic samples in sexual assault cases and general 

methods of collection then it is to include an actual protocol (NIJ 2013) that may not be 

applicable in the postmortem setting. How to collect samples, the order to collect them, and 

what to collect postmortem is not necessarily the same as with living victims of sexual 

assault. 

15 Requires a detailed explanation 
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Table 11 

Narrative responses to “Please use this space to provide comments about the content categories” 

for Category H. Macro and micro photographic guidelines and parameters relating to scene, 

decedent, injury identification, trace evidence 

 

ID Comment 

1 Essential for all forensic nurses 

6 Does this include all other forms of documentation? 

10 Forensic photography proper lighting proper angle for measurements use of rulers  

13 Photo documentation and legal issues surrounding photographic evidence are pertinent 

aspects of forensic nursing 

15 Most photos with ruler id, contamination issues, photo training, be able to explain why you 

take your photos and in what order 
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Table 12 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Category I: Chain of custody requirements 

 

ID Comment 

1 Essential to understand 

10 Documentation forms collection of and release 

13 A necessary priority, All evidence can be properly collected but not admissible in court if 

security is violated 

15 Must exist and recommend back up by photography of the data sheets and evidence 
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Table 13 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Category J: Summative review of critical concerns, locality specific legal issues 

 

ID Comment 

1 Local rules should be taught by those in the community 

5 Laboratory derived- evidence 

8 Information on the courtroom process in relation to the expert witness and the importance  

of presenting the facts and staying within the experts scope of practice 

13 These are a major part of conducting efficient, quality investigations  

14 Include collaborative relationship building with forensic pathologists, examiner 

15 Define sexual assault, who is qualified to be an expert witness and what parameters,  

Daubert, voir dire, training, experience, knowledge, how many cases performed in past 
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Table 14 

Dichotomous Ratings of n = 15 Respondents to “Please respond on whether this project outline 

meets basic didactic educational guidelines for inclusion in the finalized training module” 

 

Content category  Yes   No 

f % f % 

A. Review of death investigation terms. 

 

14 93.3 1 6.7 

B. Discussion of common postmortem physiologic 

findings. 

 

15 100.0 0 0.0 

C. Evidence based discussion of common 

genital injuries related to sexual violence. 

 

15 100.0 0 0.0 

D. Common female genital injuries. 

 

15 100.0 0 0.0 

E. Chronology of entomologic findings in 

postmortem cases. 

 

12 80.0 3 20.0 

F. Common animal artifact findings. 

 

12 80.0 3 20.0 

G. Evidence collection protocol using NIJ 2013 

guidelines. 

 

15 100.0 0 0.0 

H. Macro and micro photographic guidelines and 

parameters relating to scene, decedent, injury 

identification, trace evidence. 

 

14 93.3 1 6.7 

I. Chain of custody requirements. 

 

15 100.0 0 0.0 

J. Summative review of critical concerns, locality 

specific legal issues. 

15 100.0 0 0.0 

 

Note: Average pairwise percent agreement  = 90.5% 
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Table 15 

Narrative Responses to “Please use this space to provide comments about the content categories” 

for Educational Guidelines 

 

ID Content 

category 

Comment 

6 A Do you mean postmortem changes?  Or death investigation terms, as this is  

not clear 

6 B Common for what?  Environment?  Post mortem changes are not specific to 

sexual assault patients 

5 C Differentiation from pathological processes 

6 C For postmortem and/or in living population?  Or is there a difference? 

6 D Male injuries? 

6 E No objective to cover this content 

15 E This topic is not clear to me as to what is being taught. The category is too 

general and will the person trained be qualified to speak of this matter as an 

expert 

6 F No clear objective for this content.  Are E and F to be different? 

15 F Is the trained individual going to testify as an expert? There needs to be 

clarification as to what is taught and what is documented and who will do the 

interpretation.  You can expect a Daubert challenge or voir dire 

1 G By here, you had lost the objective language and it became an outline  

6 G Does the NIJ 2013 guideline incorporate what/how the postmortem 

considerations?  If not consider using another source e.g. NAME guidelines, if 

available 

6 H No objective identified to cover this content unless you are including within it 

under the NIJ 2013 suggestions. 

1 I Describing and discussion are very basic learning terms; I understand this is a 

basic course, but by here, your content was an outline only 

6 I No objective identified to cover this content 

6 J This is not clear 
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Table 16 

Narrative Responses to “Other validation tool comments” 

ID Comment 

1 The objectives are listed and the content outline has domains with objective language, e.g., 

describes, discusses, etc. I suggest that you look at the domain as an overarching idea e.g., 

injury, death, photography; legal... and then your performance measures will meet the  

objectives listed at the top of the previous page. In development of a curriculum, you also have 

to thread it to the document you identified... and there are no postmortem guidelines in the 

National Protocol. I suggest that you speak to the need for such rather than try to re-mold the 

document for living patients. While I am not a DI, I have extensive experience in SA and the 

death condition is very different. It is in that interpretation between living and dead that you will 

find the key issues that will bridge the two. 

15 It is important in the field of forensics to know the difference between what you are taught and 

what you can speak on as an expert. This sounds very simplistic but in trial it can rapidly occur. I 

would recommend your training have a clear understanding of how these relate. 
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Table 17 

Distribution of dichotomous ratings of N = 15 respondents to “Please respond on whether 

achievement of criteria in the educational program objectives is measureable based on content in 

the modules” 

 

Content category Yes 

 

No 

f % f % 

1.The project outline includes required didactic knowledge and 

reflects essential educational content that is consistent with 

nationally recognized forensic standards for postmortem sexual 

evidence collection. 

 

14 93.3 1 6.7 

2.Accurately guides participant in describing the most common 

postmortem physiologic changes that may be found in sexual 

violence related death investigation cases. 

 

14 93.3 1 6.7 

3.Accurately guides participant in identifying normal  

postmortem physiologic changes. 

 

15 100.0 0 0.0 

4.Accurately guides participant in describing genital injury 

findings that are related to sexual violence. 

 

15 100.0 0 0.0 

5.Accurately guides participant in describing  

sequential steps in postmortem sexual violence  

evidence collection. 

 

15 100.0 0 0.0 

6.Provides framework to customize module for legal issues 

specific to locality of evidence collection. 

14 93.3 1 6.7 

 

Note: Average pairwise percent agreement = 89.1% 
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Figure 5 

Multimedia Training Module Content 
 

1. Introduction  

a. History of postmortem forensics  

b. Opportunity for improvements 

c. Basic knowledge 

2. Review of common death investigation terms and post-mortem physiologic findings 

a. Death definition 

i. Pronouncement 

ii. Death investigation procedure 

iii. Cardinal signs 

1. Livor mortis 

a. Tardieu Spots 

b. Tache noir 

2. Algor mortis  

3. Rigor mortis 

b. Degree of Decomposition 

i. Putrefaction 

1. Skin slippage 

2. Marbling 

3. Bloating 

4. Adipodecere 

ii. Autolysis 

1. Mummification 

2. Skeletonization  

iii. Entomology chronology 

iv. Animal artifact 

c. Temperature effect 

3. Evidence based discussion of common genital injury findings in sexual violence cases 

a. Common locations for female genital injuries 

b. Laceration 

c. Abrasion 

d. Contusion 

e. Avulsion 

4. Discussion of evidence collection protocol using national standard guidelines 

a. Protocol for evidence collection sequencing  

b. Photographic guidelines 

c. Chain of custody requirements 

5. Summative review of critical concerns 

a. Legal issues 

b. Future directions  

c. Clinical recommendations 

6. Conclusion 

a. Implications for healthcare and prosecution 

  



POSTMORTEM SEXUAL EVIDENCE COLLECTION 51 

Appendix B Survey Results 

Background Characteristics of Participants 

The first survey section analyzed provided information about the expert’s background, 

practice area, credentials and years of experience, primary patient population and postmortem 

experiences.  Specific questions about background, practice area and forensic credentials allowed 

multiple responses.  The remaining responses contained a “best response” format using mutually 

exclusive dichotomous or interval data (M. Kim & Mallory, 2013).  All survey questions, except 

one (state licensure), were check boxes. 

The background characteristics of N = 15 participants compose Table 1. The clinical 

background of the majority was Registered Nurse and Physicians were the minority. One-third of 

the participants were Advanced Practice Nurses. The primary professional backgrounds of the 

majority of the participants included emergency medicine, forensic pathology or forensic 

nursing.   

The group was well educated and very experienced.  Most participants had achieved 

postgraduate degree qualifications. All but one held active licensure.  About two-thirds of the 

participants had over twenty years in professional practice, and over one-half had ≥ 15 years in 

forensic practice. 

All of the expert reviewers had academic teaching experience ranging from < 5 years to ≥ 

15 years.  One-fifth had ≥ 10 forensic publications. The majority had been invited to speak at 

conferences, lectures, and symposia. 

The current practices of N = 15 reviewers are outlined in Table 2.  About half practiced in 

Texas, with other individuals practicing in Alaska, Arizona, Colorado, Florida, Michigan, 

Oregon, Tennessee, and one reviewer unstated but elsewhere in the United States.  All were 
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involved in direct patient care representing both living and decedents.  About two-thirds of the 

reviewers collected evidence in postmortem cases, six of which included postmortem sexual 

assault evidence, at pre-autopsy, autopsy, and at crime scenes. 

Content Categories 

The section on proposed content outline included ten content areas for the training 

module.  Reviewers selected one of three possible responses. Although each survey subcategory 

provided specific raw data and descriptive statistics, this section includes intraclass correlation 

coefficient calculations.  This approach was used instead of kappa statistics for determining 

interrater reliability.  Explanation of this particular approach is discussed further in the appendix.   

The ordinal ratings for ten content categories are presented in Table 3.  The scoring 

included a scale from 0 to 3.  All the reviewers agreed that death investigation terms; common 

postmortem physiologic findings; common genital injuries related to sexual violence; 

photographic guidelines and chain of custody requirements are essential for the final training 

module.  Almost all reviewers agreed that inclusion of common female genital injuries were 

essential.  The majority of the reviewers also agreed that evidence collection protocol guidelines; 

locality specific legal issues; entomologic findings and common animal artifact findings were 

essential.  Statistically significant Intraclass Correlation Coefficient (ICC = .838, 95% CI = .638, 

.944, p < .001) indicated strong levels of reviewer agreement. 

The content category narrative responses are copied in Tables 4 to 13.  Each table refers 

to one content category, (A to J) and each comment is labeled by the reviewer’s anonymous 

identification code (1 to 15).  These comments are integral in directing the final training module 

content (Figure 5). 
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Didactic Inclusion Guidelines 

The dichotomous response frequency distributions for whether this project outline meets 

basic didactic educational guidelines for inclusion are presented in Table 14.  All the reviewers 

provided affirmative responses to six of the ten content categories.  The remaining categories 

received affirmative responses from a majority of reviewers.   

Kappa was not computed because the contingency tables contained full columns of ones 

and zeroes corresponding to the  “Yes” and “No” responses. The high level of agreement among 

the reviewers was indicated by an average pairwise percent agreement of 90.5%.  Four reviewers 

made comments about the content meeting educational guidelines.  These comments are 

reproduced in Table 15.  Only two reviewers responded to “Other validation tool comments” 

(see Table 16). 

Measurable Training Module Objectives 

The frequency distributions of the dichotomous responses on whether achievement of 

criteria in the educational program objectives is measureable based on content are presented in 

Table 17.  All the reviewers provided affirmative responses to four of the six categories.  The 

other two categories received affirmative responses from fourteen reviewers.  Again, it was not 

possible to compute Kappa because the contingency tables contained full columns of ones and 

zeroes corresponding to the  “Yes” and “No” responses. The high level of agreement of the 

reviewers was indicated by an average pairwise percent agreement of 89.1%. 
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Appendix C Statistical Discussion 

The survey results guided final training module development.  As such, appropriate 

statistical analysis using a scientifically sound methodology is necessary.  A detailed 

consideration of the intraclass correlation coefficient is vital to inferential analytics with this 

project.   

Intraclass correlation coefficient (ICC) is an ideal measure of agreement between the 

expert reviewers (Shrout & Fleiss, 1979).  Unlike most other correlation statistics, the ICC 

operates on data structured into mutually exclusive groups or classes (e.g., different raters) rather 

than data structured as paired observations. 

The most prominent application of the ICC in medical research is the assessment of the 

consistency of the observations made by different raters measuring the same quantities (Müller 

& Büttner, 1994).  The ICC, however, has set restrictions, specifically (a) the ratings must not be 

collected using a nominal or dichotomous scale (e.g., "Yes" or "No") but using an ordinal or 

interval level scale and (b) there must be the same number of raters for each rated item. 

In this study, the ICC measures the interrater agreement for the items in Section III, 

Question 16, using an ordinal response format with a logical order (e.g., 1 =, Not necessary for 

inclusion, 2 =, Useful to include but not essential; and 3 =, essential).  Several different SPSS 

models calculate the ICC using the "Reliability Analysis" option.  If exactly the same numbers of 

raters make ratings on every item and the raters are a sample, then “Two-Way Random 

Consistency " is suggested by SPSS (Nichols, 1998).  
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The SPSS output provides the average measure of the ICC across the raters (on a scale 

from -1 to + 1), the 95% confidence intervals of the ICC, and the p-value. The ICC is statistically 

significant at the conventional α = .05 level of significance if p < .05.  Unlike the magnitude of 

the Kappa statistic, the magnitude of the ICC can be interpreted as a valid measure of strength 

and reliability of the agreement between multiple raters.  A higher ICC value with a lower p-

value, equates to stronger average levels of agreement between raters (Landis & Koch, 1977).  

Survey findings support creation of the multimedia instructional module (Baethge et al., 2013). 

 

 

 


