
Criminology,
Criminal Justice,
Law & Society
A Transdisciplinary Journal of 

Scholarly Inquiry, Policy, Practice, & Pedagogy 

Fomerly Western Criminology Review,
CCJLS is the Official Journal of The Western Society of Criminology

E-ISSN 2332-886X



i 
 

A B O U T   T H E   J O U R N A L 

Criminology, Criminal Justice, Law & Society (CCJLS), formerly Western Criminology Review (WCR), is the official journal of the 
Western Society of Criminology.  This peer-reviewed journal builds on the mission of its predecessor by promoting understanding of the 
causes of crime; the methods used to prevent and control crime; the institutions, principles, and actors involved in the apprehension, 
prosecution, punishment, and reintegration of offenders; and the legal and political framework under which the justice system and its primary 
actors operate.  Historical and contemporary perspectives are encouraged, as are diverse theoretical and methodological approaches.  CCJLS 
publishes theoretical and empirical research on criminology, criminal justice, and criminal law and society; practice-oriented papers 
(including those addressing teaching/pedagogical issues); essays and commentary on crime, law, and justice policy; replies and comments to 
articles previously published in CCJLS or WCR; book and film reviews; and scholarly article reviews.  

C O - E D I T O R S 

Henry F. Fradella, Arizona State University, School of Criminology and Criminal Justice 

Aili Malm, California State University, Long Beach, School of Criminology, Criminal Justice, and Emergency Management 

Christine S. Scott-Hayward, California State University, Long Beach, School of Criminology, Criminal Justice, and Emergency Management 

E D I T O R I A L   S T A F F 

Co-Managing Editor:  Xochitl Escutia, California State University, Long Beach 
Co-Managing Editor:  Eryn O’Neal, Arizona State University 
Copy-Editor:               Vanessa Burrows, California State University, Long Beach 
Consulting Editor:       Stuart Henry, San Diego State University 
Consulting Editor:       Christine Curtis, San Diego State University

E D I T O R I A L   A D V I S O R Y   B O A R D 

Martin A. Andresen, 
     Simon Fraser University 
Hadar Aviram, 
     University of California, Hastings 
Susan Bandes, 
     De Paul University 
Gisela Bichler,  
     California State University, San Bernardino 
Martin Bouchard, 
     Simon Fraser University 
Kate Bowers, 
     University College London 
Joel Caplan, 
     Rutgers University 
Meda Chesney-Lind, 
     University of Hawaii at Manoa 
Finn Esbensen, 
     University of Missouri, St. Louis 
Patricia Ewick, 
     Clark University 
Marcus Felson, 
     Texas State University  
Ben Fleury-Steiner, 
     University of Delaware 
Jona Goldschmidt, 
     Loyola University Chicago 

Angela Gover, 
     University of Colorado, Denver  
Michael R. Gottfredson, 
     University of California, Irvine 
Marie Griffin, 
     Arizona State University 
Craig Hemmens,  
     Washington State University 
Stuart Henry, 
     San Diego State University 
John Hipp, 
     University of California, Irvine 
Anne Hobbs, 
     University of Nebraska, Omaha 
Beth Huebner, 
     University of Missouri, St. Louis 
Shane Johnson, 
     University College London 
Delores Jones-Brown, 
     John Jay College of Criminal Justice 
David Klinger, 
     University of Missouri, St. Louis 
Mona Lynch, 
     University of California, Irvine 
Daniel Macallair, 
     Center on Juvenile and Criminal Justice 
Lisa Pasko, 
     University of Denver

Ray Paternoster, 
     University of Maryland 
Kim Rossmo, 
     Texas State University  
Jonathan Simon, 
     University of California, Berkeley 
Michael R. Smith, 
     University of Texas at El Paso 
Don Stemen, 
     Loyola University Chicago 
Richard Tewksbury, 
     University of Louisville 
Christopher Totten, 
     Kennesaw State University 
Michael Townsley, 
     Griffith University 
William C. Thompson, 
     University of California, Irvine 
Bonita Veysey, 
     Rutgers University 
Michael D. White, 
     Arizona State University 
Kevin Wright, 
     Arizona State University 
Frank Zimring, 
     University of California, Berkeley 

C O P Y R I G H T 

See page iv at the end of this issue for detailed information about CCJLS’s copyright policies.   

E-ISSN 2332-886X
Copyright © 2015 by Criminology, Criminal Justice, Law & Society and The Western Society of Criminology 

Hosting by Scholastica. All rights reserved. 



ii 
 

VOLUME 16, ISSUE 2 – AUGUST 2015 
 

TABLE OF CONTENTS 
 

Acknowledgements  ................................................................................................................................................ iii 

 

Feature Articles 

 

Examining the Barriers to Sexual Assault Evidence Processing in Washington State: What’s the Hold Up? 
 

Blake M. Randol and Christina M. Sanders .................................................................................................... 1 
 
 
 
Empirical Test of Low Self-Control Theory Using Post-Treatment Substance Use and Recidivism Outcomes of 

Parolees Participating in an Experimental Intervention 
 

Sriram Chintakrindi, Jeremy R. Porter, Jeff Mellow, and Hung-En Sung .................................................... 14 
 
 
 
A Legal Impact Study of a Nuisance Property Ordinance 
 

Greg Koehle .................................................................................................................................................. 42 
 
 

 
Resistance Strategies and Sexual Assault Outcomes: Do Measurement Decisions Influence Empirical Findings? 
 

Eryn Nicole O’Neal and Kimberly A. Kaiser ................................................................................................ 56 
 

 
 

Copyright Information  .......................................................................................................................................... iv 

 
 



iii 
 

CCJLS Acknowledgements 

This issue of CCJLS was supported by generous contributions from: 
 

 

 
 

 
 
 

 
 
 
 

 



VOLUME 16, ISSUE 2, PAGES 1–13 (2015) 

Criminology, Criminal Justice, Law & Society 

   

E-ISSN 2332-886X 
Available online at  

https://scholasticahq.com/criminology-criminal-justice-law-society/  

 

 
Corresponding author: Blake M. Randol, University of Wisconsin-Milwaukee, Department of Criminal Justice, Enderis Hall 

1141, PO Box 786, Milwaukee, WI 53201, USA. Email: randol@uwm.edu  

Examining the Barriers to Sexual Assault  
Evidence Processing in Washington State: 

What’s the Hold Up? 

Blake M. Randol a and Christina M. Sanders b  

a University of Wisconsin-Milwaukee 
b Washington State University 

 

A B S T R A C T  A N D  A R T I C L E  I N F O R M A T I O N 

 

Advances in forensic DNA technology have substantially increased the ability to deliver justice to victims and the 
wrongfully accused. The greatest challenge arising from this developing technology is the insufficient capacity of local 
criminal justice systems to process the escalating number of requests for biological evidence testing that has contributed 
to unprecedented and growing back logs in forensic DNA evidence processing throughout the United States. This study 
uses survey data collected from criminal investigators and prosecutors in Washington State to evaluate the predominate 
barriers that prevent the processing of biological evidence from unknown suspect sexual assault cases. Results show that 
a number of factors prevent the investigation of these stranger rape cases including resource constraints; anticipated 
delays and backlogs at state crime labs; lack of knowledge concerning the crime lab’s processes and priorities; and 
misconceptions concerning the efficacy of CODIS as an investigatory tool to identify unknown suspects.  
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In the past few decades, advances in forensic 
DNA technology have revolutionized the criminal 
justice system by increasing the capacity of law 
enforcement agencies to identify unknown offenders 
and by improving the ability to exonerate the falsely 
accused.  Providing an accurate scientific link 
between the victims and suspects of crimes, forensic 
DNA technology has become an essential tool for 

both investigators and prosecutors.  Forensic DNA 
analysis enables law enforcement to identify suspects 
using biological evidence, which is contained in trace 
amounts of bodily fluids, skin, or hair follicles that 
are found on crime scenes or collected via “rape 
kits.”1   As a result of these technological 
developments, forensic evidence has taken a central 
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role in the investigation, prosecution, and defense of 
criminal cases. 

Although advances in forensic science have 
substantially increased the capability to deliver 
justice to victims and the wrongfully accused, the 
greatest challenge arising from this burgeoning 
technology is the insufficient capacity of local 
criminal justice systems to process the escalating 
number of requests for the forensic analysis of 
biological evidence.  The number of forensic DNA 
samples that are submitted annually to crime labs by 
law enforcement agencies continues to grow and 
substantial backlogs in laboratories persist, simply 
because more evidence is being collected and 
submitted each year than what is analyzed (Cantillon, 
Kopiec, & Clawson, 2009; Durose, 2008; Horvath & 
Meesig, 1996; Lovrich et al., 2004; Petersen & 
Hickman, 2005; Pratt, Gaffney, Lovrich, & Johnson, 
2006).  

Some view the overall challenges of case 
processing as simply an issue of “justice delayed” 
because the crime labs, which lack the organizational 
capacity to process forensic evidence in a timely 
manner, presumably, will eventually process the 
evidence.  However, a much greater challenge with 
backlogs occurs at the level of local law enforcement.  
Backlogs originating at the level of local law 
enforcement represent uninvestigated cases 
containing forensic evidence that are not submitted to 
the crime labs for analysis, which may more 
accurately be viewed as “justice denied” (Strom & 
Hickman, 2010).  

A nationwide study conducted by Strom and 
Hickman in 2010 found that 18% of all unsolved rape 
cases containing forensic evidence had not been 
submitted to the crime lab for analysis.  This 
amounted to 27,595 total rape cases containing 
forensic evidence that were not fully investigated.  
Forty percent of these cases contained forensic DNA 
evidence (Strom & Hickman, 2010).  For example, 
both the Los Angeles Police Department and the Los 
Angeles Sheriff’s Office had admittedly failed to 
submit forensic evidence from a number of unsolved 
unknown suspect sexual assault cases (Rubin, 2009; 
Rubin & Winton, 2008).  Although suspects had not 
been identified in these cases, and the processing of 
the evidence from these cases would not have 
necessarily guaranteed the development of new 
investigative leads, the failure to fully investigate 
these cases has serious implications for the effective 
administration of justice, the prosecution and defense 
of criminal cases, the justice that is potentially denied 
to victims, and the potential for perpetrators who are 
not brought to justice to re-offend (Perkel, 2007; 
Strom & Hickman, 2010).  Despite growing 
awareness of the benefits that forensic science has in 

identifying suspects and solving unknown suspect 
rape cases, these investigative capabilities are 
underutilized by law enforcement agencies (Strom & 
Hickman, 2010).  It is widely understood that the 
potential of forensic science to bring justice to sexual 
assault victims has not been fully realized.   So what 
is the hold up?  Why do investigators choose not to 
submit the forensic evidence from unknown suspect 
cases to crime labs for analysis?  

To address this question, this study uses a 
stratified sample collected from municipal, county, 
and state law enforcement agencies and district 
attorney’s offices to investigate the factors that 
prevent the submission of forensic DNA evidence to 
crime labs for processing in Washington State.  Self-
administered survey instruments containing a 
combination of closed-ended and open-ended 
questions were developed and fielded in the fall of 
2011 and winter of 2012.  The primary objective of 
this study was to identify the factors that prevent 
forensic DNA case processing in stranger rape cases.   

This study adds value to the research literature 
on forensic evidence processing in several respects.  
First, this study contributes to the research literature 
on DNA case processing backlogs by providing a 
more recent account of the impediments that prevent 
the submission of biological evidence for analysis.  
Second, this study adds value to research literature in 
the area of criminal investigation.  Research shows 
that many investigators lack knowledge concerning 
the varied applications of forensic analysis and its 
ability to potentially identify suspects solely from 
physical evidence (Horvath & Meesig, 1996).  To 
determine whether limited scientific knowledge is an 
impediment to DNA case processing, this study 
assesses the degree of knowledge that criminal 
investigators and prosecutors have concerning the 
Combined DNA Index System (CODIS) and the 
efficacy that forensic science has in identifying 
suspects.  Finally, this study contributes to the 
literature by evaluating the impediments to DNA case 
processing from the perspective of criminal 
prosecutors as well as investigators.  Evaluating these 
impediments from the added perspective of 
prosecuting attorneys is particularly important, given 
that research shows that prosecutorial practices 
substantially influence forensic evidence processing 
decisions (Harvath & Meesig, 1996; Tilley & Ford, 
1996).   

Literature Review 

Prior studies examining the importance of 
physical evidence in criminal investigation have 
produced mixed findings.  An early study conducted 
by Greenwood, Chaiken, Petersilia, and Prusoff 
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(1975), which mainly focused on the use of 
fingerprints, concluded that forensic evidence has a 
limited effect on clearance rates.  This finding is not 
surprising given that later studies show that police 
investigatory processes generally do not work from 
facts to identify suspects, but rather, they generally 
rely on the identification of suspects through 
eyewitnesses and the evidence is used reactively to 
link suspects to crimes (Greenwood, Chaiken, & 
Petersilia, 1977; Skogan & Autunes, 1979).  Not 
surprisingly, additional studies have found that 
forensic evidence is collected in only a limited 
number of cases, and collected physical evidence is 
analyzed in even fewer cases (Eck, 1983; Greenwood 
et al., 1975).  In a systematic review of this literature, 
Horvath and Meesig (1996) identified a number of 
studies that show that forensic evidence is primarily 
used to support prosecutions and that it is most 
valued as a supplement to interviews with suspects.  
The authors found that many investigators lack 
knowledge and skills pertaining to forensic evidence 
handling and collection, and therefore, underestimate 
the abilities of forensic science (e.g., use of forensics 
to identify suspect(s)).  Similarly, a study conducted 
in the United Kingdom found that officers generally 
lacked knowledge concerning the uses of forensic 
science and thereby used forensic evidence in a 
largely reactive manner (Tilley & Ford, 1996).  

Contrary to findings which suggest that forensic 
evidence has a limited impact on the outcomes of 
criminal investigations, other studies have 
alternatively shown that forensic evidence can have a 
substantial impact on the disposition of criminal 
cases.  A study conducted by Forst, Lucianovic, and 
Cox (1977) concluded that clearance rates were 
significantly higher in cases where “tangible 
evidence” was recovered.  Research conducted by 
Peterson, Ryan, Houlden, and Mihajlovic (1987) 
found that physical evidence has a significant impact 
on the length and probability of incarceration of 
offenders.  Peterson, Mihajlovic, and Gilliland’s 
(1984) earlier study found that forensic evidence has 
a substantial impact on the clearance of crimes. The 
authors analyzed 2,700 case files to measure the 
influence that forensic evidence has on criminal 
investigations.  Among the 2,700 case files that were 
randomly selected from four jurisdictions, 
approximately 1,600 case files were selected that 
contained forensic evidence, and approximately 
1,100 case files were selected that contained no 
physical evidence.  The authors concluded that 
clearance rates were three times higher in burglary 
and robbery cases containing physical evidence while 
controlling for a variety of other factors including the 
availability of eyewitnesses, suspects, and the time 

lapses between the occurrences of the crimes and the 
reporting of crimes.   

More recent research shows that forensic 
evidence, particularly DNA evidence, can 
significantly increase the number of arrests and 
convictions in property crimes (Roman, Reid, Reid, 
Chalfin, & Knight, 2008; Zedlewski & Murphy, 
2006).  According to Peterson, Hickman, Strom, and 
Johnson (2013), forensic evidence can significantly 
impact many decision making points in the criminal 
justice system and that the influence of forensic 
evidence is both “time-dependent and examination-
dependent” (p.78).  Using a sample of 4,205 criminal 
cases the authors found that the collection and 
analysis of forensic evidence impacted decisions to 
file charges, convictions, and the length of sentences 
while controlling for a number of other factors.  They 
found that forensic evidence was predictive of arrest 
and that the examination of evidence was predictive 
of charges being filed; however, availability of 
evidence did not lead to these decisional outcomes in 
every case.  This particular study did not address the 
question concerning what factors influence law 
enforcement agencies to submit forensic evidence for 
analysis; however, the authors did conclude that is an 
important gap in the literature that needs to be 
addressed.  

More recent studies on the use of forensic 
evidence, conducted in the past two decades, have 
primarily focused on crime laboratory backlogs.  For 
instance, Steadman (2002) conducted a national study 
that surveyed crime labs in 1997 and 2000 and found 
that backlogs steadily increased between these years.  
In 1997, approximately 70% of crime labs reported 
having forensic DNA analysis backlogs and in the 
year 2000, 80% of crime laboratories experienced 
such backlogs.  Between the two survey years, 
subject case backlogs grew by 135%.  On the other 
hand, CODIS backlogs actually decreased by seven 
percent.   In 2005, Petersen and Hickman reported 
that based on a national census of public crime 
laboratories conducted in 2002, there were a total of 
262,000 forensic evidence processing backlogs, 
which were observed in all areas of forensic services.  
They found that controlled substance evidence 
processing constituted a bulk of the backlog followed 
by DNA analysis.  

A National Institute of Justice (NIJ) study 
conducted by Lovrich and colleagues (2004) entitled 
National Forensic DNA Study Report examined the 
issue of DNA backlogs in both crime laboratories and 
law enforcement agencies.  The primary goals of the 
study were to provide a national estimate of the total 
number of criminal cases containing biological 
evidence that could potentially be submitted for 
analysis, to estimate the capacity of local criminal 
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justice systems to process these cases, and to identify 
the primary factors that prevented the submission of 
biological evidence from these cases to crime labs for 
analysis.  The authors estimated a total of 169,000 
unsolved rape cases containing forensic DNA 
evidence, 52,000 unsolved homicide cases, and 
264,000 unsolved property crime cases that could 
potentially be submitted for forensic DNA analysis.  
The authors also found that approximately 25% of 
the surveyed law enforcement agencies identified 
funding constraints as an impediment to the 
submission of DNA evidence, and 31% reported that 
circumstances of the suspect not being identified was 
a reason why biological evidence was not submitted.  

Another NIJ study conducted by Cantillon, 
Kopiec, and Clawson in 2009 reported that public 
crime labs had an average forensic DNA analysis 
backlog of 249 cases in 2002 and that this backlog 
grew to an average of 451 cases in 2005.   An 
additional study conducted by Strom and Hickman 
(2010) entitled “Unanalyzed Evidence in Law 
Enforcement Agencies” also investigated the factors 
underlying persistent backlogs in many states using a 
national sample of state and local law enforcement 
agencies.  The study found that 18% of all unsolved 
rape cases (27,595 total cases) containing forensic 
evidence had not been submitted to the crime lab for 
analysis and 40% of these cases contained DNA 
evidence that could have been analyzed (Strom & 
Hickman, 2010).  

It is important to consider that there are multiple 
factors that contribute to DNA backlogs that exist 
outside of delayed processing times in crime labs.  
These impediments occur at multiple stages of the 
criminal justice process including the initial decision 
whether to collect biological evidence, the decision to 
investigate the case, the decision on whether to 
submit the biological evidence to the crime lab for 
analysis, and if a suspect is not identified, the 
decision of the prosecutor to request forensic 
evidence results for the issuance of a John Doe 
warrant2.  In Making Sense of DNA Backlogs – Myth 
vs. Reality, Nelson (2010) points out that although 
the federal government has spent millions of dollars 
to address the problem of forensic DNA testing 
backlogs, that a full understanding of the continuing 
backlog issue requires a better understanding of the 
sources of backlogs that exist at multiple stages of the 
criminal justice process and the underlying factors 
that allow them to continue.   

Forensic DNA Backlogs in Washington State 

According to the Federal Bureau of Investigation 
(FBI) statistics, as of December 2013, Washington 
State had entered 233,531 offender profiles into 
CODIS3.  At this time, CODIS data had aided a total 

of 4,355 investigations.  For this purpose, the number 
of “investigations aided” is defined by the FBI as 
“criminal investigations by which CODIS has added 
value to the investigative process” (para. 1).  The 
importance of the role of CODIS data in solving 
crimes is widely recognized and understood; 
however, the factors that prevent the biological 
evidence from unknown suspect cases from being 
processed are less clear.  

In recent years, the Washington State Crime lab 
has received over 3000 annual requests for Forensic 
DNA analysis and is, on average, 1000 cases behind 
schedule in testing this overwhelming number of 
samples (Washington Association of Sheriffs and 
Police Chiefs, 2010). Local policy makers are well 
aware of this backlog and have provided the 
Washington State Crime Lab with funds to increase 
its capacity to process the growing number of 
requests for biological evidence analysis.  Although 
the organizational capacity of the Washington State 
Crime Lab has improved in recent years, the lab 
continues to struggle to keep up with the demand for 
forensic DNA analysis, thereby causing significant 
delays in case processing, which in some cases 
adversely affects criminal investigations and court 
proceedings (Washington State Patrol, 2011).   

Arguably, the most substantial impediments to 
processing unknown suspect sexual assault DNA 
evidence are found in other facets of the criminal 
justice system.  These impediments are evident in the 
significant discrepancy between the number of 
stranger rape crimes that are reported annually and 
the number of rape kits that are submitted to the state 
crime lab.  In the years between 1997 and 2002 in 
Washington state, 17,115 cases of “unknown 
suspect” sexual assaults containing forensic evidence 
were reported to law enforcement, whereas only 
4,165 of these cases were sent to the state crime lab 
for testing (Cantwell, 2010).  This discrepancy 
suggests that law enforcement agencies are not using 
the state crime lab as a tool for investigation in a 
significant portion of the reported stranger rape 
crimes.  The objective of this study is to better 
understand the reasons for these startling disparities 
between the reported number of cases of sexual 
assault and the relatively small number of rape kits 
that are processed in the state crime labs.   

Given that prior studies evaluating the use of 
forensic DNA evidence in criminal investigations 
have mainly focused on the problem of backlogs in 
the area of crime laboratories, the problem of “justice 
delayed” has  received much attention; however, 
significantly fewer studies have specifically 
addressed the problem of “justice denied” (Lovrich et 
al., 2004; Strom & Hickman, 2010).  Several 
important questions pertaining to “justice denied” 
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remain unanswered: Why is the biological evidence 
from thousands of unsolved stranger rape cases not 
sent to the crime laboratories for analysis?  Under 
what circumstances do criminal investigators choose 
to submit DNA evidence from unknown suspect 
sexual assault cases to crime labs for analysis?  To 
date, a limited number of studies have explicitly 
addressed these questions (Lovrich et al., 2004; 
Strom & Hickman, 2010).   

The objective of this study is to identify the 
factors that prevent law enforcement agencies from 
submitting biological evidence from unknown 
suspect sexual assault cases to crime labs for analysis 
and to develop policy recommendations on how these 
impediments can be abated.  This study adds value to 
prior studies evaluating forensic DNA analysis 
backlogs because it provides a more recent account 
of the impediments that prevent the submission of 
biological evidence for analysis, and it specifically 
focuses on the factors that prevent submission of 
forensic evidence in unknown suspect sexual assault 
cases whereas other studies have not exclusively 
focused on this issue.  Furthermore, this study adds 
the perspectives of criminal prosecutors whose 
decisions have been shown to have an impact on 
forensic evidence case processing (Horvath & 
Meesig, 1996; Tilley & Ford, 1996). 

Methodology 

Data and Sampling Methods 

Data for this study were collected via internet 
surveys of both criminal investigators and criminal 
prosecutors in Washington State.  The surveys were 
administered in the fall of 2011 and winter of 2012 
by Washington State University’s Division of 
Governmental Studies and Services (DGSS).  The 
data collection instruments consisted of self-
administered web-based surveys that were sent to 
criminal investigators in municipal, county, and state 
law enforcement agencies and district attorneys’ 
offices throughout the state.  Survey question items 
were adapted from prior studies (Lovrich et al., 2004; 
Strom & Hickman, 2010) and developed to identify 
the impediments to forensic DNA case processing. 

The design and implementation of the survey 
instrument followed the principles set forth in 
Dillman, Smyth, and Christian’s (2009) Tailored 
Design Method.  In the design process, the survey 
instrument and invitation letters were pretested and 
edited by colleagues and stakeholders who provided 
clarification of key concepts and feedback to assure 
construct validity.  A list of 770 municipal, county, 
and state criminal investigators maintained by the 
Washington State Attorney General’s Homicide 

Incident Tracking System (HITS) was used as the 
sampling frame for this study. The HITS list is a 
comprehensive list of criminal investigators in local 
law enforcement agencies in Washington State who 
work on sexual assault cases.  This list is updated 
periodically by the Washington State Attorney 
General’s Office and frequently used as a tool to 
disseminate policy and programming information to 
criminal investigators throughout the state.  Surveys 
were sent via email to each of the 770 criminal 
investigators who were included in the HITS list.   

Remark software was used to administer the 
survey over a two-month period.  Prior to sending the 
invitation letters, a standard pre-notice letter was sent 
to the list of criminal investigators in the fall of 2011.  
Links to the internet surveys that were tailored for 
each recipient group were sent via email.  A week 
later, an invitation email was sent to contacts in the 
sampling frame, which included a URL to the survey, 
internet survey instructions, and an access code.  Two 
weeks later, a thank you letter with a reminder and 
additional instructions was sent.  Four weeks later, a 
second thank you letter with a reminder and 
instructions was sent.   

As expected, bounce back messages were 
received indicating that the invitation was 
undeliverable to a portion of the contacts on the list4.  
According to Dillman et al. (2009), “whenever we 
field a web-based survey using email contacts, we 
expect many of the emails, even sometimes hundreds, 
will bounce back to us as undeliverable” (p. 293).  
Invitations that were returned as undeliverable were 
resent on two additional occasions.  Invitation emails 
that were entirely undeliverable included 67 contacts 
on the list (all three delivery attempts to these 
contacts had failed).  Most of these bounce back 
messages occurred due to unknown email addresses, 
changes in the recipients’ email addresses, or staff 
turnovers; however, bounce back messages may have 
occurred for other reasons including the recipient’s 
inbox being full at the time.    

Response rates varied across the groups that 
were surveyed.  For instance, we received responses 
from 43% of state criminal investigators, 37% of 
county investigators, and 21% of municipal 
investigators who were surveyed5. A notable 
limitation is that investigators from larger law 
enforcement agencies responded to the survey at a 
higher rate than smaller agencies; therefore, smaller 
agencies are slightly underrepresented in our sample.  
Sample statistics indicate that 45% of the respondents 
were employed by agencies with 100 or more full-
time sworn officers.   Evidence also suggests that 
more seasoned criminal investigators who had a 
greater number of years of experience are slightly 
overrepresented in the responses, and therefore, 
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investigators with lesser experience are 
underrepresented.  A marginal majority of 
respondents (55%) reported having five or more 
years of experience in criminal investigation. These 
non-response errors were attributable to several 
factors including high turnover rates in the 
investigative units of local law enforcement agencies 
and the fact that investigators from smaller law 
enforcement agencies do not specialize in sexual 
assault investigation, and therefore, they were not 
included in the sampling frame.  Despite these 
limitations, our sample coverage was fairly 
proportionate to the geographic dispersion of law 
enforcement agencies across Washington State.  
Although a marginal majority of respondents 
represented law enforcement agencies in the more 
populated western region of the state (Puget Sound 
area), respondents included investigators from all 
areas of the state including Spokane, Yakima, Walla 
Walla, and the Tri-Cities.   

Alternative to the sampling methodology used 
for the survey of criminal investigators, a third party 
liaison was used to distribute the survey to district 
attorney’s offices throughout Washington State.  On 
our behalf, the Executive Secretary of the 
Washington Association of Prosecuting Attorneys 
distributed the survey to each of the elected district 
attorneys for each of the State’s 39 counties.  Twelve 
surveys were completed by 12 separate district 
attorney’s offices, reflecting a response rate of 31%.  
The 12 respondents represented a diverse range of 
jurisdictions across both western and eastern regions 
of Washington State, ranging from rural counties 
having as little as 4,100 residents to urban counties 
with as many as 1.9 million residents.  Similar to the 
survey of criminal investigators, district attorney 
offices from larger jurisdictions responded to the 
survey at a higher rate than district attorney’s offices 
from smaller jurisdictions, and therefore, smaller 
jurisdictions are underrepresented in the sample.  
Presumably, smaller jurisdictions were less likely to 
respond to the survey due to having limited 
experience with these types of cases, which was 
observed in the responses of district attorney’s 
representing rural counties. 

Survey Questionnaires  

The aim of this study was to determine the 
primary factors that prevent biological evidence from 
unknown suspect sexual assault cases from being sent 
to the Washington State Crime Lab for analysis.  
Both criminal investigators and district attorneys 
throughout Washington State with at least some 
experience working on sexual assault cases 
containing forensic evidence were surveyed for this 
study.  A variety of survey items, adapted from prior 

studies (Lovrich et al., 2004; Pratt et al., 2006), were 
used to determine the factors that prevent 
investigators and prosecutors from submitting the 
biological evidence from unknown suspect sexual 
assault cases to crime labs for analysis.  Investigators 
were asked to respond to the following questions.  
The survey of prosecuting attorneys contained a 
similar set of questions. 
 
Do any of the following factors prevent investigators 
in your agency from sending DNA evidence from 
unsolved unknown suspect sexual assault crimes to 
crime laboratories for analysis?  
                            
A) A suspect has not been identified.  
 

Yes �   No � 
   
B) A suspect has been identified but not yet charged. 
 

Yes �   No � 
                                
C) A guilty plea is expected.    
 

Yes �   No � 
                                                                
D) You’re uncertain how DNA analysis will be 
useful in the case.      
 

Yes �   No � 
           
E) Lack of funding for DNA analysis.           
    

Yes �   No � 
                                         
F) Inability of laboratories to produce timely results.   
 

Yes �   No � 
                               
G) Laboratory is not processing requests for 
unknown suspect DNA analysis.        
 

Yes �   No � 
               
H) Uncertain where to send the case for DNA 
analysis.          
  

Yes �   No � 
                  
I) Analysis not requested by prosecutors.         
   

Yes �   No � 
                                       
J) Other.  Please explain.   
 

Yes �   No � 
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Research shows that criminal investigators 
primarily rely on forensic evidence as a supplement 
to interviews once a suspect has been identified, 
partly because many investigators have limited skills 
and knowledge regarding physical evidence and 
forensic science, thereby frequently underestimating 
the capabilities of forensic science to identify 
suspects (Bradbury & Feist, 2005; Horvath & 
Meesig, 1996; Horvath, Meesig, & Lee, 2001; Tilley 
& Ford, 1996;).  These limits, which are applicable to 
both investigators and prosecuting attorneys, 
influence critical decisions that are made regarding 
how evidence is collected, handled, stored, and used 
in the process of identifying suspects, filing charges, 
and prosecuting suspects.  Given these findings, it is 
reasonable to hypothesize the following: 
Investigators and prosecutors may fail to submit 
samples to the crime lab because they lack 
knowledge concerning forensic science and the 
efficacy of the CODIS system to identify suspects.  
To test this hypothesis, the following questions were 
used to evaluate the knowledge of both criminal 
investigators and prosecuting attorneys concerning 
the CODIS system and its efficacy as an 
investigatory tool. 

Criminal Investigator Survey Items 

Have you received training in forensic DNA evidence 
handling?    
 

Yes �   No � 
 
How many years have you worked with cases 
involving forensic DNA evidence? 
 
Are you aware that a national DNA database 
(CODIS) has been established? 
       

Yes �   No � 
 
Has the capability of matching unknown suspect 
DNA through the CODIS system increased your 
unit’s ability to identify suspects?    
 

Yes  �    No  �  Please explain:  
 
Has the capability of matching unknown suspects of 
sexual assault to known suspects through the CODIS 
system changed your unit’s procedures and 
investigation process for these cases?  Please explain:  
If a victim of an unknown suspect sexual assault 
chooses to report the crime to law enforcement, what 
do you think is the probability that law enforcement 
will be able to match the unknown suspect’s DNA 
with a known suspect’s DNA through the CODIS 
system? 

Criminal Prosecutor Survey Items 
 
How many years have you worked with cases 
involving forensic DNA evidence?  
 
Are you aware that a national DNA database 
(CODIS) has been established? 
 

Yes  �    No  � 
 
Has the capability of matching unknown suspect 
DNA through the CODIS system increased your 
office’s ability to identify and prosecute suspects?   

 
Yes  �    No  �  Please explain:  

 
Has the capability of matching unknown suspects of 
sexual assault to known suspects through the CODIS 
system changed your office’s procedures for handling 
and prosecuting these cases?  Please explain:  
 
What are the implications of “unknown suspect” 
DNA evidence for prosecutors (e.g., increased 
caseloads, use of John Doe indictments)? Please 
explain:  
 
How do prosecutors work with other agencies on 
cases involving DNA evidence (e.g., protocols)? 
Please explain: 

Results and Discussion 

A descriptive analysis of the barriers to 
submitting biological evidence in unknown suspect 
sexual assault cases that contain biological evidence 
is presented in two sections.  Each section reports the 
descriptive results from both closed-ended and open-
ended survey questions.  The first section discusses 
our analysis of the barriers and problems associated 
with case processing from the perspective of criminal 
investigators across Washington State.  The second 
section reports our analysis of the responses received 
from district attorney’s offices.   

Barriers to Case Processing: Criminal 
Investigators  

Table 1 presents our findings of a variety of 
common factors6 that prevent law enforcement 
agencies from submitting forensic evidence for 
analysis. 
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Table 1: Barriers to Case Processing: Criminal Investigator 
 

Reasons why criminal investigators do not send unknown suspect 
forensic DNA evidence to crime laboratories for analysis. No Yes 

A) Suspect has been identified and a guilty plea is expected 128 (76%) 40 (23%) 

B) Suspect has not been identified 155 (93%) 11 (07%) 

C) Suspect has been identified but not yet charged 151 (90%) 16 (10%) 

D) Investigator is uncertain how DNA evidence will be useful in the case 145 (87%) 22 (13%) 

E) Lack of funding for DNA analysis 116 (69%) 52 (31%) 

F) Inability of laboratory to produce timely results 122 (72%) 47 (28%) 

G) Laboratory is not processing requests for unknown suspect DNA 
analysis 

132 (79%) 36 (21%) 

H) Uncertain where to send the case for DNA analysis 161 (96%) 06 (04%) 

I) Analysis not requested by prosecutors 136 (82%) 30 (18%) 

 
 

The most salient theme in the responses from 
criminal investigators is that cost considerations and 
fiscal constraints were the greatest impediment to the 
submission of unknown offender DNA for analysis.  
Responses from Table 17 show that a lack of funding 
(31% of the respondents), followed by an inability of 
labs to produce timely results (28% of respondents), 
were the primary reasons why criminal investigators 
failed to send biological evidence to the crime lab.  It 
is important to note that the inability of crime labs to 
produce timely results is a symptom of insufficient 
funding because the production of timely results 
requires funding to employ adequate levels of staff 
and equipment and to develop the organizational 
capacity necessary to handle the growing number of 
requests that the crime labs receive each year.  
Considering these fiscal concerns, the data show that 
over 50% of criminal investigators believe that a lack 
of resources prevents the submission of forensic 
DNA evidence for processing.  

The open-ended responses to the question 
reported in Table 1 indicate that the expectation of 
delays in processing times at the state crime lab and 
the uncertainty pertaining to the crime lab’s criteria 
for submitting samples each had an impact on the 
decisions of criminal investigators to submit 
biological evidence for testing.  Slow processing 
times coupled with the uncertainty regarding the 
length of time before receiving test results also 
produced uncertainty among investigators concerning 
the prosecutorial process.  The following statement 
from a criminal investigator demonstrates this 
problem:  
 

Our department usually sends anything with 
potential DNA on it to the crime lab. 

However, the crime lab has limitations…. 
The state crime lab takes a very long time. 
For example, we had a homicide in April, 
[and] we received DNA evidence from the 
gun sometime around mid - November. The 
prosecutors had already been working out a 
plea agreement.  In this case the trial was 
originally set for Sept 15, since defendants 
didn't waive speedy trial.  If that had come 
to fruition, we would have had no evidence 
for trial. 

 
Another problem associated with inadequate 

resources, delays in processing times, and confusion 
concerning the lab’s criteria for DNA analysis is the 
misconception that the Washington State Crime Lab 
does not have time to analyze unknown suspect rape 
kits.  In fact, 21% of respondents erroneously 
believed that the crime lab does not process requests 
to test unknown suspect DNA (Table 1).  In 2011, 
despite this misconception, the Washington State 
Crime Lab did, in fact, process requests for the 
analysis of unknown suspect forensic DNA contained 
in rape kits.   

A problematic finding is that 23% of criminal 
investigators reported that sexual assault DNA fails 
to get submitted because a suspect is identified and a 
guilty plea is expected (see Table 1).  Also, another 
18% reported failing to submit requests because the 
analysis was not requested by prosecutors.  
Consistent with the findings of prior studies, these 
results suggest that forensic evidence is being used 
reactively as a supplement to interviews in cases 
where suspect(s) have already been identified 
(Horvath & Meesig, 1996; Tilley & Ford, 1996).  
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Several respondents suggested that forensic 
DNA in unknown suspect cases is usually not the 
only evidence on which investigators and prosecutors 
rely and that, in some cases, evidence never gets 
submitted to the crime lab for analysis.  The failure to 
submit unknown suspect DNA evidence in these 
circumstances has important ramifications because it 
diminishes the opportunity of matching the suspect to 
other unsolved crimes or unknown perpetrators in the 
same crime.  The capacity to clear cases in this 
situation is evident in the following reported case: 
 

I had a case using DNA from an unknown 
sexual assault offender… where I solved the 
case using CODIS.  The suspect pled guilty 
and identified 4 other suspects in this gang 
rape of a minor female (I thought there were 
only 2 suspects!); because of the CODIS hit, 
this case was solved with multiple offenders 
being arrested and charged. 

 
Findings from prior research suggests that a lack 

of understanding concerning the capability of 
forensic science to identify suspects by matching 
DNA profiles in the CODIS system may prevent 
some law enforcement agencies from requesting 
forensic DNA analysis in stranger rape cases 
(Horvath & Meesig, 1996; Lovrich et al., 2004).  
Investigators that are unaware of CODIS’s processes 
for identifying suspects and the efficacy that this 
system has as an investigatory tool may be reluctant 
to investigate unknown suspect cases and request 
forensic analysis of rape kits because they perceive 
the odds of identifying suspects through this method 
as ineffective or inefficient.  To assess criminal 
investigator’s perceptions concerning CODIS’s 
efficacy as an investigatory tool, respondents were 
asked, “In your opinion what is the probability that a 
crime lab will be able to match an unknown suspect's 
DNA with a known suspect's DNA through the 
CODIS system?”  To determine the extent of 
experience that agencies have had with the 
identification of suspects through CODIS, 
investigators were asked, “Has the capability of 
matching unknown suspects with known suspects 
through the CODIS system increased your unit's 
ability to identify suspects? If yes, please explain.”  

A majority of investigators reported being aware 
of CODIS’s capability as an investigative tool for 
identifying suspects in stranger rape cases, and many 
reported, at some point, having submitted unknown 
suspect DNA to the crime lab for analysis.  Results 
show that nearly two thirds of the respondents 
believed that there is a fair probability of getting a 
“hit” or match of an unknown suspect’s sample with 
a known suspect in the CODIS system.  A number of 

respondents (57%) stated that use of CODIS has 
assisted their unit in identifying suspects, and 37% of 
respondents reported that, at some point, CODIS has 
assisted them in solving cases including unknown 
suspect sexual assault cases.  The benefits that 
CODIS offers investigators were highlighted in the 
following statement: 
 

I recently had a hit on a 2005 rape/assault 
case in which the victim was taken to the 
hospital, a rape kit was performed on her, 
and DNA submitted into CODIS. I was 
notified of another stalker case … [that] had 
identified a suspect who matched my 2005 
rape case profile. I called and obtained 
information on the suspect [and] 
subsequently interviewed the suspect who 
… finally confessed to raping the victim. 

 
Another important finding reported by criminal 

investigators is that the failure to submit DNA 
evidence in cases where the suspect(s) has already 
been identified is a substantial problem because it 
decreases the odds of eliminating suspects.  The 
elimination of suspects is important because it can 
decrease the probability of a wrongful conviction.  
Several criminal investigators reported that the 
elimination of suspects was a key benefit of 
analyzing unknown suspect rape kits because DNA is 
much more reliable than eye witnesses. Indeed, 
failure on the part of investigators and prosecutors to 
request DNA analysis in cases where the suspect(s) 
has already been identified means that they are 
clearly missing out on the accuracy and reliability 
that forensic DNA evidence offers in the 
identification of suspects because it can reduce the 
possibility of wrongful convictions. 

Barriers to Case Processing: Prosecuting 
Attorneys 

Given that the evidence needs and prerogatives 
of prosecuting attorneys likely influence the 
investigation procedures used by law enforcement 
agencies in unknown suspect sexual assault cases, 12 
district attorney’s offices in Washington State were 
surveyed for this study.   

Prosecutor responses reveal that there is a great 
deal of consistency between what criminal 
investigators and prosecuting attorneys believe are 
the primary factors that prevent biological evidence 
from being submitted.  Similar to criminal 
investigators, 40% of prosecutors reported a lack of 
funding as being responsible for failures to submit 
DNA evidence.  Additionally, approximately 40% of 
prosecutors reported that the inability of the lab to 
produce timely results is an important factor.   
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Prosecutor responses differed from those of 
criminal investigators in a few notable areas. First, 
prosecutors reported at a much higher rate that the 
uncertainty concerning how DNA would be useful in 
the case was an important factor in why DNA 
evidence fails to be submitted for processing.  Only 
13% of investigators indicated that the uncertainty 
surrounding the usefulness of forensic DNA is a 
significant factor that impedes processing, whereas 
55% of prosecutors reported this as a factor.  A 
second notable difference in comparing the responses 
of prosecutors with those of criminal investigators is 
that a higher proportion of prosecutors believe that 
having an unknown suspect is a reason for not 
submitting DNA for analysis (27% of prosecutors 
responded “yes” compared to only 7% of 
investigators responding “yes”).  A plausible 
explanation for understanding this discrepancy is that 
prosecuting attorneys have less knowledge 
concerning the uses of forensic science and perceive 
lower degrees of success with CODIS, which is later 
evident in prosecutor statements.   Several 
prosecutors stated that they had limited experience 
with CODIS and knowledge of its use, and that they 
prosecuted a limited number of suspects who were 
identified through the CODIS system.  It is not 
surprising that prosecutors reported having limited 
experience with CODIS, given that law enforcement 
agencies are primarily responsible for requesting 
forensic analysis in most counties.  Presumably, this 
lack of experience with CODIS increases the 
uncertainty among prosecutors concerning the 
usefulness of sending unknown suspect DNA 
samples to a lab for analysis.   

Prosecutor responses overall suggest that despite 
the fact that many jurisdictions reported having at 
least a few successful prosecutions using CODIS as 
an investigatory tool, the use of CODIS as a tool to 
link unknown suspects to known offenders has been 
under-utilized by many local jurisdictions.  From the 
perspective of prosecuting attorneys, it appears that 
CODIS has had a limited impact on the identification 
and prosecution of suspects in unknown suspect 
sexual assault crimes.    

Conclusion and Policy Recommendations 

Findings reveal a variety of impediments to the 
processing of forensic DNA evidence in unknown 
suspect cases, including a lack of resources for 
investigative units and prosecutors’ offices, a failure 
among criminal investigators to submit DNA 
evidence when it is not requested by prosecutors, as 
well as delays in the processing times at state crime 
labs.  These findings are consistent with the results of 
prior studies (Cantillon et al., 2009; Lovrich et al., 

2004; Pratt et al., 2006).  Although investigators, 
prosecutors, and crime labs share common 
impediments to DNA evidence case processing, 
including inadequate resources to keep up with the 
growing demand for forensic analysis, results show 
that many of the barriers that prevent evidence from 
being processed at the level of local law enforcement 
are fundamentally different than those that exist after 
the evidence has been submitted to the lab (Cantillon 
et al., 2009; Lovrich et al., 2004)).  Interestingly, 
findings show that delays in processing times at the 
state crime lab contribute to backlogs in local law 
enforcement agencies.  Responses from investigators 
suggest that delayed processing times engender low 
levels of confidence and uncertainty among 
investigators regarding the analysis of forensic DNA 
evidence, which therefore has the overall effect of 
discouraging investigators from submitting unknown 
suspect DNA evidence to the crime lab for 
processing.   

 Results also show that the degree of knowledge 
that investigators and prosecutors have concerning 
the efficacy of CODIS as an investigative tool and 
the degree of understanding of the crime lab’s 
processes and priorities each play an important role 
in investigator decisions on whether to submit 
forensic DNA evidence.  This finding is consistent 
with the results of prior studies including Horvath 
and Meesig’s (1996) study, which found that many 
investigators lack knowledge and skills pertaining to 
forensic evidence handling and collection and, 
therefore, underestimate the abilities of forensic 
science (e.g., use of forensics to identify suspect(s)).  
This finding is also similar to the finding from a 
study conducted in the United Kingdom which found 
that officers generally lacked knowledge concerning 
the uses of forensic science and consequently used 
forensic evidence in a largely reactive manner (Tilley 
& Ford, 1996).  These findings suggest that more 
robust training for criminal investigators and 
prosecutors on the uses of forensic evidence and the 
processes that CODIS uses to identify suspects could 
clarify misconceptions concerning the efficacy that 
forensic science has in identifying unknown suspects 
and demonstrate the important ramifications that the 
processing of biological evidence in unknown 
suspect cases has, particularly for victims and public 
safety.   

Although not easily implemented, common 
recommendations to increase funding, earmark 
resources for the investigation of rape kits, and 
provide more forensic science training are widely 
recognized as options that can provide direct relief to 
the forensic evidence processing dilemma; however, 
alternative policy options to reduce backlogs in 
forensic DNA case processing in investigative units 
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and prosecutors’ offices are much more complex and 
problematic.  How do we effectively communicate 
the importance of DNA processing to prosecutors and 
investigators in a way that encourages them to be 
willing to commit the additional time and resources 
to their investigation when it may or may not yield 
beneficial results?  How do we more effectively 
communicate the guidelines and benefits of forensic 
testing to a diversified and difficult to reach 
population of criminal investigators, some of whom 
work varying shifts that rotate on a regular basis, and 
many of whom have high caseloads, in a manner that 
effectively changes their attitudes concerning the 
collection and submission of DNA evidence?   

Unfortunately, when investigators assume that 
the likelihood of identifying an unknown suspect 
with CODIS is low and thereby choose not to submit 
the case’s DNA evidence for analysis, they are 
making a decision that “denies justice” to victims.  
The analysis and submission of forensic DNA 
evidence into the CODIS system is not only essential 
to assuring justice for the victims of stranger rape 
crimes, but it is also critical to the ongoing effort of 
policy makers and criminal justice agencies to build a 
better infrastructure for investigating and solving 
unknown suspect sexual assault cases.  In addition, 
analysis and submission is beneficial in cases where a 
suspect has been identified because it provides the 
opportunity to effectively eliminate wrongfully 
accused suspects.  If, for whatever reason, DNA that 
is collected as part of sexual assault investigations is 
not submitted for forensic testing and is not 
subsequently entered into CODIS, we as a society 
lose the opportunity to have that evidence available 
for future and past cases that may involve the same 
suspect(s).   

 The lack of initiative to process these cases at 
the stages of investigation and prosecution 
presumably has the downstream effect of reducing 
the confidence level of medical examiners and 
victim’s advocates that evidence collected will 
increase the likelihood of perpetrator apprehension, 
arrest, and prosecution.  As previously mentioned, 
the predominant barrier contributing to processing 
delays exist at the state crime labs, and they will 
likely persist as the ongoing demand for forensic 
DNA processing continues to increase at a rate with 
which the state crime labs are not able to keep up.  
Based on this information, the authors recommend 
sustained funding increases for state crime labs at a 
level which will allow them to reasonably keep up 
with demand.  Also, increasing the transparency of 
crime lab processing criteria could reduce common 
misperceptions that currently discourage 
investigators and prosecutors from submitting 
evidence for analysis.   
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interpreting policies and codes for report publication 
and working with agency representatives to initiate 
and negotiate contracts.  Ms. Sanders is also the lead 
for the Public Safety program for DGSS.

 
Endnotes 

                                                 
1  The term “rape kits” refers to standardized policies used for the collection of forensic DNA evidence collected 

from sexual assault victims (Campbell, Patterson, & Lichty, 2005).  The “National Protocols for Sexual Assault 
Forensic Medical Examinations” was developed by the U.S. Department of Justice and the Office on Violence 
Against Women (USDOJ, 2004). 

 
2  John Doe warrants are increasingly being used to press charges against unknown offenders.  In the processing of 

issuing John Doe warrants prosecutors work around the legal deadlines, such as statutes of limitations, by issuing 
warrants  using the DNA evidence left behind in a crime scene rather than the name of a suspect. In January of 
2010, the California State Supreme Court voted in favor of the practice (Dolan, 2010). Other states including 
Washington State also use John Doe warrants in unknown suspect violent crimes. 

 
3  In 1994, Congress created the DNA Identification Act, which officially established the Combined DNA Index 

System (CODIS). CODIS is a federal program that facilitates the exchange and comparison of forensic DNA 
evidence. The CODIS unit of the Federal Bureau of Investigation’s (FBI) laboratory maintains a database that 
stores and enables searches of DNA profiles that have been obtained from samples of evidence collected from 
crime scenes, offenders, and arrestees. The DNA profiles are provided by local DNA index systems (FBI, 2013). 

 
4  The 67 bounce backs that that are reported include contacts with repeatedly undeliverable addresses. Three failed 

attempts were made to deliverable invitations to these contacts.  Attempts were not made to contact these 
respondents by other means because additional contact information was not provided by the Washington State 
Attorney General’s Office, and no other sources of comprehensive contact information for criminal investigators 
throughout the state were available. These bounce back emails were omitted from our calculation of the response 
rates.  

 
5  The 67 undeliverable invitations (8.7% of the total) were omitted from this calculation.    
 
6  Table 1 presents our findings from questionnaire items that identify common explanations for why law 

enforcement agencies do not send forensic DNA to crime labs. These questionnaire items were adapted from prior 
studies in the research literature, principally a study published by Lovrich et al. (2004) and Pratt et al. (2006).  

 
7  Please note that investigator responses to the survey items reported in Table 1 range from 166 to 169 due to a 

marginal number of missing responses. 
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This study tests Gottfredson and Hirschi’s (1990) 

low self-control theory and its relationship with post-
treatment outcomes by conducting a secondary-data 
analysis of a randomized controlled trial on parolees 
(n=569) called the Step’n Out study (Friedmann et 
al., 2008). Our study examines the relationship 
between parolees’ self-control levels measured at 
intake and post-treatment outcomes related to drug 
use and recidivism at both the 3- and 9-month follow-
up periods. This study will also examine whether the 
Collaborative Behavioral Management intervention 
was able to moderate the relationship between the 
unidimensional measure of low self-control and post-
treatment outcomes. Also, this study examines the 
relationship between the latent constructs of low self-
control and total deviance. 

This study will begin by reviewing the extant 
literature on empirical tests of Gottfredson and 
Hirschi’s (1990) low self-control theory. Also, in the 
literature review, we will be discussing conflicting 
theoretical perspectives around low self-control and 
its impact on offender rehabilitation. Next, we will 
present our research questions and the methods that 
we will use to test our hypotheses through our 
specification of control variables and factors. Our 
methods section will detail our plan of analysis and 
our handling of missing data. We will conclude our 
results section with a Confirmatory Factor Analysis 
using a full structural model to analyze the 
relationship between low self-control and total 
deviance while applying statistical controls. Finally, 
we will present our results from the empirical test of 
low self-control theory for predicting post-treatment 
outcomes using an exploratory multivariate statistical 
approach. 

Review of Low Self Control Theory 

Assumptions and Foundations of Low Self-
Control Theory 
 

Low self-control theory assumes that stable 
individual differences in criminal behavior are 
primarily the product of self-control levels. 
According to Gottfredson and Hirschi (1990), the 
personality and behavioral characteristics of low self-
control are a reflection of the nature of criminal and 
deviant acts. Gottfredson and Hirschi (1990) state 
that individuals characterized as having low self-
control are unable to delay gratification and are easily 
susceptible to stimuli in their immediate 
environment. Gottfredson and Hirschi (1990) 
distinguish between crime and criminality by stating 
that crime is operationalized as being an act of fraud 
or force for furthering  self-interest, whereas, 
criminality is a measure of an individual’s propensity 

to engage in crime (as cited in Grasmick, Tittle, 
Bursik, & Arneklev, 1993).  

By broadly defining crime as a fraud or force 
undertaken for self-interest, Gottfredson and Hirschi 
(1990) are able to produce a general theory of crime 
based on the interaction of low self-control and 
opportunity to explain crime that occurs by 
adolescents and adults in any socio-economic class 
level, race, gender, age group, society, culture, or 
historical period (Arneklev, Cochran, & Gainey, 
1998; Grasmick et al., 1993). Grasmick et al. (1993) 
state that low self-control can be measured using the 
following six subdimensions to create a 
unidimensional measure of low self-control: 
impulsivity, risk-seeking, preference for physical 
activities, preference for simple tasks, self-
centeredness, and volatile temper. There is a large 
body of literature that supports the unidimensional 
factor of low self-control for predicting criminal 
behavior (Arneklev et al., 1998; Crettaci, 2008; 
Grasmick et al., 1993; Longshore, 1998; Nagin & 
Paternoster, 1993; Tittle, Ward, & Grasmick, 2003). 
Piquero and Rosay (1998) believe that low self-
control can be explained using a parsimonious one-
factor solution. Piquero and Rosay (1998) state that 
the one-factor model that was used to fit the data in 
their study was the result of numerous ad-hoc 
modifications to the original model structure, such as 
dropping items. The ad hoc modifications may be 
viewed as anti-theoretical but provided for a closer 
examination of the data. Ribeaud and Eisner (2006) 
also found that a unidimensional measure of low self-
control was stronger at accounting for the collinearity 
between substance use and delinquency when 
compared to the multidimensional construct of self-
control.  

Arneklev et al. (1998) discussed how the 
interaction of an individual with low self-control 
traits  who has the opportunity to commit a crime will 
increase his or her relative risk of engaging in a 
criminal act when compared to an individual with 
low self-control who lacks the opportunity to commit 
crime (Gottfredson & Hirschi, 1990). Low self-
control theory assumes that self-control is the product 
of parental socialization practices and is a dynamic 
feature that affects personality and behavior. Parents 
and guardians have the ability to shape self-control 
by identifying socially inappropriate or aggressive 
behavior and applying a punishment to children in 
order to condition behavior and personality. A major 
assumption of low self-control theory is that after the 
ages of eight or ten, levels of self-control become 
static traits (Gottfredson & Hirschi, 1990; Turner & 
Piquero, 2002). The assumption of trait stability is 
one of the most controversial assumptions of low 
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self-control theory because it posits that adolescents 
and adults cannot have their levels of self-control 
modified after a critical period in development. 
Therefore, according to the theory, the criminal 
justice system should not focus on modifying 
offenders’ self-control levels, but instead, it should 
focus on reducing crime opportunity either through 
an ecological or incapacitation approach. Using a 
sample of college students from three southern 
universities, Arneklev et al. (1998) found empirical 
support for the trait-stability assumption when 
examining the effects of low self-control on deviant 
behavior at two different time points. However, the 
external validity of their findings may be impacted 
because they used only a sample of college students, 
typically whose self-control is often regarded as 
above-average compared to the general population.  
 
Examining the Effectiveness of Low Self-Control 
as a Predictor of Substance Use, Recidivism, and 
Parole Outcomes 
 

Ribeaud and Eisner (2006) discuss how the 
connection between substance use, crime, and parole 
failure is an established empirical finding in the 
social science literature. Parole failure is 
operationalized as offenders who had received 
technical violations or revocation due to engagement 
in criminal activity or illegal substance use while 
under parole supervision. To that end, the researchers 
argue that any theory claiming to provide a general 
theoretical explanation for all criminal behavior must 
account for the relationship between drug-use and 
crime.  

Previous research by Arneklev et al. (1998) 
found that if an individual commits a crime such as 
stealing or performing armed robbery to obtain cash 
to purchase heroin, then this would fall under the 
domain of a state-dependent theoretical perspective. 
More specifically, the drug addiction is driving 
criminality and causing self-control levels to 
decrease. However, an alternative theoretical 
perspective argues that an underlying third variable 
related to latent personality traits exists to explain 
both criminal behavior and drug addiction. 
Theoretical perspectives that attempt to explain stable 
between-individual differential propensities to 
engage in criminal and analogous behaviors, such as 
substance abuse, violence, fraud and theft, poor job 
or school performance, and failed social 
relationships, are explained through a ‘persistent 
heterogeneity’ perspective which seeks to explain 
these behaviors through latent personality traits 
(Ribeaud & Eisner, 2006).  

Langton (2006) found that low self-control was 
significantly and positively related to parole 

outcomes. Individuals with the low levels of self-
control had the highest likelihood of parole failure 
when compared to individuals in the high self-control 
category. Langton (2006) found that low self-control 
was a positive and significant predictor of parole 
failure when controlling for dynamic risk-factors 
such as substance abuse, antisocial behavior, peer 
associations, and personal achievement variables. 
 
Controlling for Peer-Association Influences on 
Parolees When Testing Low Self-Control Theory 
 

Based on the extant literature, for this study, we 
will construct a factor that provides a latent 
representation of social ties for parolees, which will 
be called ‘peer-associations.’ The literature on 
empirical tests of Akers’s (1997) social learning 
theory, a general theory of crime, suggests that any 
serious test of low self-control theory and its 
relationship to offending and deviant behaviors must 
control for an offenders’ peer influences. Social 
learning theory has four main concepts to explain 
criminal and deviant behaviors that are expressed at 
the individual level. These four concepts include 
differential association, differential reinforcement, 
pro-criminal definitions, and imitation (Akers, 1997; 
Yarbrough, Jones, Sullivan, Sellers, & Cochran, 
2011).  

Wright, Caspi, Moffit, and Silva (2001) tested 
how the effects of pro-social and antisocial ties on 
criminal behavior vary as a function of low self-
control (Gottfredson & Hirschi, 1990). Using sample 
data from a longitudinal study, Wright et al. (2001) 
tested the life-course model of interdependence, 
which posits that offending behavior is the result of 
an individual’s personality traits interacting with their 
social environment. The interdependence model 
describes how the dynamics of the social 
environment combined with an individual’s stable 
and enduring personality traits increases their 
probability of engaging in offending behaviors. 
Previous studies have shown that social learning 
mediates the effects of low self-control on numerous 
measures of crime and delinquency (Burruss, Bossler 
& Holt, 2013; Longshore, Chang, Hsieh, & Messina, 
2004; Wright et al., 2001).  
 
Conflicting Perspectives on Low Self-Control in 
the Offender Rehabilitation Framework 
 

It remains unclear whether a particular subset of 
offenders, regardless of how much time and 
resources are placed into monitoring and treating 
them through the structured intervention approach, 
will benefit from criminal justice managed 
rehabilitation programs. Recent research has found 
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that treatment interventions that address risk, need, 
and responsivity have a strong potential for reducing 
recidivism (Andrews & Bonta, 2010). Factors such as 
an individual’s criminogenic needs that are dynamic 
are strongly correlated with reoffending, and research 
has found that they have the capacity to be changed 
through effective treatments unlike static risk-factors 
that are unresponsive to treatment, such as age, race, 
age at first arrest, and gender (Langton, 2006; Sung 
& Belenko, 2005). The criminogenic needs that have 
been identified by researchers include pro-criminal 
attitudes, values and beliefs, deviant associates, 
antisocial personality characteristics, and self-control 
(Andrews & Bonta, 2010; Andrews, Bonta, & 
Wormith, 2006; Langton, 2006). Andrews et al. 
(2006) argue that individuals characterized as being 
low in self-control and at high-risk for recidivism can 
have their self-control levels modified and recidivism 
reduced by building an offender’s problem-solving 
skills, self-management skills, anger management, 
and coping skills through treatment interventions. 

Andrews and Bonta (2010) theorize that self-
control is a dynamic risk-factor, amenable to change, 
which directly contradicts the assumptions of 
Gottfredson and Hirschi’s (1990) low self-control 
theory. Gottfredson and Hirschi (1990) argue that 
self-control traits are the result of parental 
socialization practices and stabilize after the age of 8 
or 10.  Because of the trait stability assumption, 
individuals identified as demonstrating low self-
control are predicted to be unresponsive to treatment 
interventions managed by the criminal justice system 
(Gottfredson & Hirschi, 1990; Langton, 2006). 
According to Gottfredson and Hirschi (1990), self-
control traits are a set of static-factors that are highly 
predictive of failed socialization and criminal 
behaviors throughout the life course.  

Previous research demonstrates that offenders 
receiving treatment for addiction when reentering the 
community through residential drug treatment 
programs can reduce offending behaviors and 
engagement with drugs and alcohol. (Friedmann et 
al., 2008; Sung, Belenko, & Feng, 2001). However, 
Sung et al. (2001) also found that when analyzing 
‘paths to treatment failure’ for offenders in residential 
drug treatment, a small group of participants were 
persistently engaged in non-compliant behaviors that 
led to treatment failure. Non-compliance among 
offenders was operationalized as demonstrating 
consistently poor attendance, disruptive behavior, 
consuming an inordinate number of resources, and 
failing to abstain from substance use.    

Sung et al. (2001), note that it is highly probable 
that the same causal factors that lead to drug abuse 
and criminal behavior may also prevent that 
individual from successfully engaging in drug-

treatment. Also, the offenders with the highest-rates 
of non-compliance while receiving treatment 
demonstrate the poorest post-treatment outcomes 
related to recidivism and substance use. Offenders 
who are non-compliant while receiving treatment are 
at the highest risk for experiencing post-treatment 
failure related to engaging in substance use and 
recidivism (Sung et al., 2001). Therefore, in order to 
improve identification of offenders who will benefit 
the least from offender rehabilitation programming or 
those who may require more intensive supervision 
and programming, we believe that it is important to 
examine whether latent personality characteristics 
related to self-control can explain post-treatment 
substance use, recidivism, and deviance outcomes for 
offenders participating in criminal justice managed 
treatment interventions. 

Summary of the Step’n Out Study 

The data for our study are taken from the Step’n 
Out study, which was a six-site randomized 
controlled trial with an intent-to-treat design 
(Friedmann et al., 2008). The Step’n Out study was 
conducted to determine whether parolees in the 
Collaborative Behavioral Management (CBM) 
intervention (treatment group) would have improved 
post-treatment outcomes compared to parolees 
receiving standardized parole (control group). The 
Step n’ Out study compared both the treatment and 
control groups over a 12-week period. The 
intervention conducted on parolees was designed to 
improve outcomes, such as to increase utilization of 
substance abuse treatment, reduce drug use, increase 
parole sessions, and to facilitate the integration of 
parole and addiction treatment (Friedmann et al., 
2008; Friedmann et al., 2012; Friedmann, Katz, 
Rhodes, & Taxman, 2009). 

The Step’n Out study had three primary 
objectives. The study’s first objective was to 
systematize the assessment of a collaborative 
treatment orientation. The second objective was to 
encourage strong therapeutic relationships and lasting 
behavioral change through rewarding pro-social 
behavior using incremental rewards and punishing 
illegal or non-compliant behaviors exhibited by 
parolees through graduated sanctions. Finally, the 
study sought to examine the relationship between the 
CBM intervention and how the quality of a working 
alliance between parole officers and substance use 
counselors affects parolees’ perceptions of fairness 
(Friedmann et al., 2008).  

The purpose of the study was to assess whether 
five main aims could be achieved in a three month 
long experimental intervention. The first aim was to 
determine whether the CBM intervention would 
allow parolees to negotiate realistic goals and 
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objectives during their treatment period. The second 
aim of the study was to gain control over clients’ 
behavior through consistent and proportional 
consequences, either through incremental rewards or 
graduated sanctions. Friedmann et al. (2008) state 
that the third aim of the study was to increase 
attention to positive behaviors or to “Catching People 
Doing Things Right” (p. 294). The fourth aim of the 
study was to instill a sense of fairness in parolees by 
demonstrating to them that a relationship with a 
parole officer or substance use counselor does not 
have to be adversarial and based on asymmetrical 
power structures. The fifth and final aim of the study 
was to sustain behavior change beyond the period of 
reinforcement. The study ultimately aims to help 
parolees recognize that maintaining pro-social, non-
drug related or criminal activities after treatment has 
ended can be intrinsically rewarding in itself and 
reduce their risk for recidivism (Friedmann et al., 
2008).   

Friedmann et al. (2012) conducted an analysis of 
the Step’n Out study data to determine whether the 
CBM intervention, when compared to the control 
group, significantly reduced substance use, crime, 
and re-arrests for the parolees involved in the study.  
The results of their study indicate that self-reported 
drug-use agreed moderately with substance-positive 
urine screens. Individuals in the CBM group reported 
fewer days of alcohol use compared to the control 
group, but no differences were found between the 
groups for drug use. Friedmann et al. (2012) reported 
that the CBM group also indicated less heavy 
drinking compared to the control group. The CBM 
group demonstrated significant reductions in 
marijuana use and other non-hard drugs (e.g., 
hallucinogens and inhalants). However, the CBM 
group did not demonstrate significant reductions in 
the use of hard drugs such as heroin, cocaine, crack, 
and methamphetamine. The CBM group was found 
to have non-significant reductions in criminal activity 
and rearrests compared to the control group in both 
criminal justice administrative data and self-reported 
data. The CBM group and the control group did not 
significantly differ in terms of violations of parole 
(Friedmann et al., 2012). 

Research Questions 

For this study, we will be conducting an 
empirical test of Gottfredson and Hirschi’s (1990) 
low self-control theory on post-treatment outcomes 
related to substance use, recidivism, and total 
deviance for parolees participating in the Step’n Out 
study (Friedmann et al., 2008). For this study, we 
derived three separate research questions based on  
 
 

our examination of the literature of parolees involved 
in a criminal justice managed treatment intervention 
and the use of low self-control theory to predict post-
treatment outcomes.  

For our first research question, we will be using 
the Confirmatory Factor Analysis approach to 
determine whether a one factor model of low self-
control is a good fit to the data and a valid measure of 
the theoretical construct for predicting post-treatment 
total deviance when applying statistical controls to 
the model. Based on the theory of low self-control 
developed by Gottfredson and Hirschi (1990) and 
previous research on low self-control using 
Confirmatory Factor Analysis, this research study 
hypothesizes that the low self-control indicator is a 
unidimensional construct and is a strong predictor of 
the total deviance factor (Arneklev et al., 1999; 
Grasmick et al., 1993; Longshore, Turner, & Stein, 
1996; Piquero & Rosay, 1998; Ribeaud & Eisner, 
2006; Vazsonyi & Crosswhite, 2004; Vazsonyi, 
Pickering, Junger, & Hessing 2001). 

For our second research question, based on 
Gottfredson and Hirschi’s (1990) low self-control 
theory, this study seeks to understand whether 
parolees with low self-control traits are predicted to 
self-report post-treatment substance use and 
recidivism outcomes at both the 3- and 9- month 
follow-up periods. More specifically, we hypothesize 
that parolees with low self-control will have 
increased odds of engaging in post-treatment 
recidivism and substance use outcomes compared to 
parolees with high self-control. 

Finally, for our third research question, we are 
interested in understanding whether the treatment 
condition that parolees were randomly assigned to in 
the Step’n Out study will moderate the relationship 
between low self-control and post-treatment 
substance use and recidivism outcomes. The Step’n 
Out study, conducted by Friedmann et al. (2008), had 
two treatment conditions: Researchers randomly 
assigned parolees to either the Collaborative 
Behavioral Management intervention (treatment 
group) or to standard parole (control group). Based 
on the theoretical literature of low self-control theory, 
we hypothesize that we will not observe a weakening 
of the relationship between low self-control levels 
and post-treatment outcomes among the treatment 
group. Gottfredson and Hirschi (1990) posit that self-
control remains stable across the life course, and it 
will not be affected by the artificial environments of 
the criminal justice system. Therefore, the 
relationship between low self-control and post-
treatment outcomes should remain invariant across 
treatment conditions. 
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Methods and Data 

Sample  
 

Friedmann et al. (2008) reports that the target 
population for the Step’n Out study was English 
speaking parolees who were at least 18 years of age 
with pre-incarceration substance use disorders. The 
study targeted parolees who have a moderate-to-high-
risk of recidivism. Substance use disorders were 
screened for using the Texas Christian University II 
Drug Screen instrument, and moderate-to-high-risk 
for recidivism was screened for using the Lifestyle 
Criminality Screening Form (LCSF). Individuals 
were excluded from participating in the Step’n Out 
study if psychiatric symptoms were detected using 
the Structured Clinical Interview for DSM-IV (SCID) 
screener (Friedmann, 2005).  

 
Outcome Variables 
 

Post-Treatment Substance Use Outcome 
Data.  This study analyzed five binary coded 
outcome variables that were originally continuous 
and related to self-reported post-treatment substance-
use outcomes measured at both the 3- and 9-month 
follow-up periods for parolees. One of the post-
treatment substance use variables measuring 
consumption of alcohol use was operationalized as a 
dichotomous variable: 0 = less than 1 time a week, 
and 1 = more than 1 time a week. Four of the post-
treatment substance use outcomes measured specific 
types of drug use such as marijuana, crack, cocaine, 
and heroin, which were operationalized as 
dichotomous variables: 0 = did not use illegal drug, 
and 1 = did use illegal drug at least once.  
 

Post-Treatment Recidivism Outcome Data.  
This study analyzed eight binary coded variables that 
were originally continuous and measured self-
reported post-treatment recidivism outcomes at both 
the 3- and 9-month follow-up periods. Four of the 
post-treatment recidivism outcomes are related to 
crimes involving substance use, such as public 
intoxication, driving while intoxicated, illegal drug 
use, and illegal drug sales, which were 
operationalized as dichotomous variables: 0 = did not 
perform illegal act, and 1 =  did perform illegal act. 
The other four post-treatment recidivism measures 
include number of nights in jail, total number of days 
incarcerated, number of times committed 
probation/parole violation, and physically/verbally 
threatened someone, which were operationalized as 
dichotomous variables: 0 = event did not occur, and 1 
= event occurred at least once.  
 

Post-Treatment Total Deviance Outcome 
Factor.  The outcome variables used to specify the 
post-treatment total deviance factor structure are 
commonly conceptualized in sociology and 
criminology as behaviors that violate social norms, 
which include both informal violations of common 
social practices and formal violations of established 
criminal laws (Akers, 1997). This study examines the 
relationship between low self-control traits and self-
reported engagement in deviance occurring among 
parolees participating in the Step’n Out study. The 
total deviance factor structure is an aggregate 
measure, and it is derived from the variables used to 
measure both post-treatment substance use and 
recidivism among parolees discussed in the two 
previous subsections. First, total deviance was 
measured as a factor score at the 3-month follow-up, 
which indicated that the 13-items had an alpha 
reliability of 0.78, and the one factor solution 
explains 28.8% of the total variation in those items as 
a linear combination. Next, an exploratory factor 
analysis was conducted at the 9-month follow-up, 
which indicated that the 13-items loaded on to one 
factor with an alpha reliability of 0.793, and that the 
one factor solution explains 29.7% of the total 
variation in those items as a linear combination.  
 
Control Variables 
 

Social-Demographic, Risk Factors, Treatment 
Condition, and Dosage Variables.  Several 
statistical controls were used in the multivariate and 
Confirmatory Factor Analysis models. The 
demographic variables included (a) age, (b) non-
white, and (c) male. Age was a continuously scaled 
variable, which indicated the parolee’s age at intake 
into the Step’n Out study. Non-white was 
operationalized as a dichotomous variable to indicate 
the race of the parolee (0 = white, 1 = non-white). 
Male was a dichotomous variable to indicate the 
gender of the parolee (0 = female and 1 = male).  

The risk-factors that will be analyzed are (a) age 
at first arrest, (b) whether they dropped out of school, 
and (c) divorce status. Age at first arrest was 
operationalized as a dichotomously coded variable (0 
= less than 19 years of age, or 1 = greater than 19 
years of age). Dropped out of school status was 
operationalized as a dichotomously coded variable (0 
= did not drop out of school, or 1 = yes, did drop out 
of school). Divorce status was operationalized as a 
dichotomously coded variable (0 = never 
divorced/single, or 1 = divorced one or more times).  

The treatment condition is operationalized as a 
dichotomously coded variable (0 = control group, or 
1 = treatment group). The level of exposure to the 
experimental conditions were operationalized using 
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continuously coded data because parolees in both the 
treatment and control group may have had different 
degrees of exposure to parole officers and substance 
abuse counselors while participating in the study. The 
four continuously coded variables that will be 
controlled for includes data related to (1) average 
number of minutes for individual sessions with parole 
officer (CBM and Control group), (2) average 
individual sessions per month with parole officer 
(CBM and Control group), (3) average number of 
minutes for individual sessions with substance abuse 
treatment counselor (CBM and Control group), and 
(4) average individual sessions per month with 
substance abuse treatment counselor (CBM and 
Control group). 

Theoretical Variables  
 

Low Self-Control Factor.  Items listed in Table 
1 that were selected for the exploratory factor 
analysis were based on their similarity to scales 
found in previous tests of low self-control theory 
summarized in the empirical literature (Arneklev et 
al., 1998; Crettaci, 2008; Grasmick et al., 1993; 
Langton, 2006; Longshore et al., 1996; Tittle et al., 
2003). Each of the 23 items in the low self-control 
scale were coded in the direction of low self-control 
using a 5 point Likert response scale (e.g. 1 = 
Disagree Strongly to 5 = Agree Strongly; 1 = Agree 
strongly to 5 = Disagree Strongly).  

 
Table 1. Self-Report Questions and Factor Loadings for Self-Control Items 

 
Self-Control Theoretically 
Specified Traits 

Self-Report Measures Selected From The Texas Christian 
University Client Evaluation of Self at Intake (TCU-CESI) Form 

Factor 
Loading 

Impulsive You have trouble following rules and laws 0.241 
Impulsive You plan ahead -0.102 
Impulsive You think about probable results of your actions  0.126 
Impulsive You have trouble sitting still for long 0.431 
Impulsive You have trouble making decisions 0.246 
Impulsive You make decisions without thinking about consequences 0.272 
Preference for Simple Tasks You have trouble concentrating or remembering things 0.254 
Preference for Simple Tasks You can do just about anything you really set your mind to do  -0.173 
Preference for Simple Tasks You analyze problems by looking at all the choices  0.074 
Risk-Seeking You avoid anything dangerous 0.013 
Risk-Seeking You like to do things that are strange or exciting 0.116 
Risk-Seeking You like to take chances 0.063 
Risk-Seeking You like the "fast" life 0.156 
Risk-Seeking You like friends who are wild 0.164 
Self-Centeredness You feel people are important to you 0.095 
Self-Centeredness You consider how your actions will affect others  0.121 
Volatile Temper You feel a lot of anger inside you 0.638 
Volatile Temper You have a hot temper 0.826 
Volatile Temper You like others to feel afraid of you 0.302 
Volatile Temper You had feelings of anger and frustration during your childhood 0.508 
Volatile Temper You get mad at other people easily 0.76 
Volatile Temper You have urges to fight or hurt others 0.48 
Volatile Temper Your temper gets you into fights or other trouble 0.743 

 
 

For this study, we will be using a unidimensional 
construct of low self-control because we are aiming 
for a parsimonious model that best reflects our 
interpretation of Gottfredson and Hirschi’s (1990) 
conceptualization of low self-control theory and its 
corresponding dimensionality. An exploratory factor 
analysis was conducted which indicated that the 23-
items load on to a one factor solution with an alpha 
reliability of 0.85 and that this one factor explains 
24% of the total variation in those items as a linear 
combination. Figure 1 illustrates the frequency 

distribution of the unidimensional measure of the low 
self-control factor scores for parolees. In this study, 
higher self-control factor scores indicate lower levels 
of self-control. 

 
Peer-Associations Factor.  Based on Aker’s 

(1997) social learning theory, self-reported items 
measured at baseline (Table 2) were used to construct 
a scale to control for the effects of negative peer 
associations on post-treatment recidivism and 
substance use outcomes. The peer-association scale 
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was composed of items that asked about the criminal 
behaviors of the parolee’s friends or associates. Each 
of the 7-items in the scale were coded in the direction 
of negative peer associations using a 5 point Likert 
response scale (0 = never to 5 = always). A factor 
analysis was conducted that indicated that the 7-items 
loaded on a one factor solution representing a 
unidimensional measure of peer-associations. The 

one factor solution that we will use has an alpha 
reliability of 0.84 and explains 51% of the total 
variation in those items as a linear combination. 
Figure 2 illustrates the frequency distribution of the 
unidimensional measure of peer-associations. In this 
study, higher peer-association factor scores indicate 
more negative peer-associations.   

 
Figure 1. Frequency Histogram of Self-Control Factor Scores 

 

 
 
 
 

Table 2. Self-Report Questions and Factor Loadings for Peer-Association Items 
 

Social-Learning Theoretically Specified Peer-Association Indicators Factor Loading 
Friends Got Into Fights Past 6 Months 0.471 
Friends Got Drunk Past 6 Months 0.702 
Friends Used Drugs Past 6 Months 0.821 
Friends Dealt Drugs Past 6 Months 0.83 
Friends Did Illegal Things Past 6 Months 0.865 
Friends Spent Time w/Gangs Past 6 Months 0.439 
Friends Got Arrested Past 6 Months 0.748 
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Figure 2. Frequency Histogram of Peer Association Factor Scores 
 

 
 
 
Plan of Analysis 
 

In this section, we will describe the plan for the 
secondary data analysis of the Step’n Out study data 
that we will be conducting using the IBM Statistical 
Package for the Social Sciences (SPSS) v.22 and 
Amos v.22 software. In this section, we will begin by 
describing the bivariate analyses that we will be 
conducting. Next, we will provide an analysis plan 
for our Confirmatory Factor Analysis of the uni-
dimensional low self-control construct for predicting 
total deviance. Finally, we will use an exploratory 
logistic regression analysis approach to examine the 
relationship between predictors and outcomes while 
including statistical controls in our models.  Our 
exploratory multivariate analysis section will 
specifically discuss how the moderator hypothesis 
will be tested. 
   

Bivariate Analysis.  The bivariate analysis using 
the Independent Samples t-tests begins our sequence 
of analysis by allowing us to identify post-treatment 
outcome variables that may be of considerable 
interest for further analysis and specification of our 
multivariate models. The Independent Samples t-tests 
will allow us to identify statistically significant mean 
differences in the self-control scores among parolees 

self-reporting offending behavior verses those who 
did not self-report offending behavior when 
examining post-treatment substance use and 
recidivism outcomes.  

 
Confirmatory Factor Analysis. In the second 

step of our analysis sequence, we test the hypothesis 
that the unidimensional low self-control latent 
construct will be a robust predictor of the total 
deviance factor (Ribeaud & Eisner, 2006). The full 
structural model, in Figure 3, analyzes whether the 
strength of the effects of the low self-control 
construct on the post-treatment total deviance factor 
measured at both the 3- and 9- month follow-up 
periods changes after the introduction of control 
variables into the model. This technique will allow us 
to examine both the direct and indirect effects of the 
control variables through the intervening low self-
control construct via the recursive model structure 
presented in Figure 3 (Albright & Park, 2009; Porter, 
2008). The full structural model decomposes all of 
the effects of the fully exogenous control variables 
indirectly through the low self-control construct, 
allowing for the possible identification of what may 
amount to spurious relationships due to common 
causes in the antecedent control variables (Porter, 
2008).   
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Figure 3. Full Structural Model for Research Question 1 
 

 
 
 
 

For the CFA, we will use the comparative fit 
index (CFI) because it is a goodness of fit test that 
compares performance on the theoretically specified 
model’s latent constructs to performance on a 
baseline or null model. Prior research reports that the 
CFI should have a fit between 0.90 and 1.0 to be 
considered acceptable (Schreiber et al., 2006; 
Vazsonyi et al., 2001). Also, prior research reports 
that the RMSEA should have a value of less than 
0.05 to determine excellent fitness of the model to the 
data. However, a value between 0.08 and 0.1 is 
satisfactory, and a value above 0.1 indicates poor fit 
(Schreiber et al., 2006; Vazsonyi et al., 2001). 

 
Multivariate Analysis.  In the final step of our 

analysis sequence, a series of logistic regression 
analyses will be conducted on the data to test the 
relationship between predictor variables and outcome 
variables by interpreting odds-ratios and significance 
levels. For this study, we will only be including and 

interpreting post-treatment outcome variables that 
were found to be statistically or moderately 
significant when comparing mean levels of self-
control for outcome variables during the bivariate 
analysis. 

The moderator hypothesis for the third research 
question is tested by computing an interaction term 
between the self-control factor score and the 
moderating variable, the treatment condition (Figure 
4). In order to avoid issues with multi-collinearity, 
the self-control factor score for each case was 
centered by subtracting the overall mean from each 
individual case for the self-control factor score. Next, 
an interaction was computed between the centered 
self-control factor score and the treatment condition 
by multiplying the two variables. Finally, both of the 
main effects for the low self-control factor score and 
treatment condition, the interaction term, and control 
variables will be entered into the logistic model to 
predict the outcome variables. 
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Figure 4. Moderator Model for Research Question 3 
 

 
 
Missing Data 
 

Missing data are problematic in the Step’n Out 
study and may indicate that a self-selection bias is 
occurring for the parolees who have volunteered to 
remain in the study from start to termination of the 
experiment. In this study, we conducted dummy 
variable adjustment by coding data for a subset of the 
post-treatment outcome variables with missing data 
as dichotomously coded observed or unobserved data 
from both the 3- and 9-month follow-up periods. The 
subset of recoded post-treatment outcome variables 
were tested against the predictor variable, low self-
control factor score, using an Independent Samples t-
test. We hypothesize that the patterns in the missing 
post-treatment outcome data can be explained by the 
low self-control factor score. Therefore, individuals 

with missing data in their post-treatment outcomes 
are hypothesized to have low levels of self-control 
factor scores compared to individuals with non-
missing data. 

Results (Table 3) demonstrate that the dummy 
variable adjustment analysis of the dichotomously 
coded post-treatment outcomes, crack-cocaine use 
and having spent days in jail at both the 3- and 9-
month follow-up periods, using Independent Samples 
t-test suggests that there were not statistically 
significant differences in mean levels of self-control 
when comparing cases with missing and non-missing 
data (p > 0.05). Therefore, we do not have reason to 
believe there is a self-selection bias related to self-
control among parolees who decided to remain in the 
study or drop-out before post-treatment outcomes 
were recorded. 

 
Table 3. Independent Samples T-Test Results Summary for Missing Data Measured  

at the 3- and 9-Month Follow-Ups When Comparing Mean Self-Control Factor Scores 
 

 
 
Median imputations were conducted on the 

demographic variables: age, non-white (race), and 
male (gender). Median imputations were also 
conducted on the risk-factor variables: age at first 
arrest, dropped out of school, and divorce status. 
Median imputations were conducted to add more 
cases and to increase the power of our analyses.  
Regression-based imputations were conducted for the 
23 self-control items and the 7 peer-association items 
(Table 1 and Table 2). The predictor variables that 
were used for developing the regression coefficients 
for predicting the outcome variables were age, non-

white, male, age at first arrest, dropped out of school, 
and divorce status. The major limitation for the 
regression-based imputation is that it underestimates 
standard errors by underestimating the variance in the 
predictor values used to develop the regression 
formulas. 

Results 

The results that we will present in this section 
are separated into four parts beginning with the 
descriptive statistics. In the second part of the results 
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section, we will provide the bivariate analysis results 
for the Independent Samples t-tests that were 
conducted using the low self-control factor score. 
The Independent Samples t-test results for significant 
findings will also include tables and figures that 
illustrate the distribution of the low self-control factor 
score for the dichotomously coded independent 
variables. In the third part of the results section, we 
will present the results of a Confirmatory Factor 
Analysis that examines the relationship between the 
low self-control construct and the post-treatment total 
deviance factor while statistical controls are applied 
to the full structural model. In the fourth and final 
part of the results section, we examine a series of 
logistic regression analyses for predicting post-
treatment outcomes measured at both the 3- and 9- 
month follow-up periods where the models specify 
the low self-control factor score and control variables 
as predictor variables. The outcome variables in the 
logistic regression models include the post-treatment 
substance use and recidivism indicators that were 
found significant during the bivariate analyses. Also, 
in the fourth part of our results section, we report our 
findings from our moderation hypothesis. 

 
Descriptive Statistics  
 

Socio-Demographic Descriptive Statistics.  In 
Table 4, the social-demographic data was analyzed 
on the parolees participating in the Step’n Out study 
in order to illustrate the distribution of the total 
sample group in terms of their age, gender, and racial 
composition (n = 569). Using the median-based 
imputation data, in Table 4, the mean age of parolees 
in the Step’n Out study was 33.91 with a standard 
deviation of 8.92. Using the median-based imputation 
gender data, females were 16% (n = 91) of the 
sample, and males were 84% (n = 478) of the overall. 
Using the median-based imputation race data, 
parolees who identified as white were 35% (n = 199) 
of the sample, and parolees who identified as Black 
or other minorities were 65% (n = 370) of the sample.   

 
Risk-Factor Descriptive Statistics.  In Table 4, 

the risk-factor data were analyzed on parolees 
participating in the Step’n Out study in order to 
illustrate the distribution of the total sample group in 
terms of their high school dropout status, age at first 
arrest, and number of times divorced (n = 569). Using 
the median-based imputation data, in Table 4, 
parolees who self-reported dropping out of high 
school were 66.8% (n = 380) of the sample, and 
parolees who did not self-report dropping out of high 
school were 33.3% (n = 189) of the sample. Using 
the median-based imputation age at first arrest data, 
parolees who self-reported being arrested before the 

age of 19 were 73.5% (n = 418) of the sample, and 
parolees who self-reported being arrested at or after 
the age of 19 were 26% of the sample (n = 151).  
Using the median-based imputation for number of 
times divorced data, parolees who self-reported never 
being divorced or single were 72.2% (n = 411) of the 
sample, and parolees who self-reported having one 
divorce or more are 27.8% (n = 158) of the sample.  
 

Summary of Treatment Condition and 
Dosage Descriptive Statistics.  In Table 4, the 
treatment condition and dosage effect variables were 
analyzed to illustrate the distribution of criminal 
justice and substance use treatment services received 
by parolees participating in the Step’n Out study. 
Parolees randomly assigned to the Collaborative 
Behavioral Management (CBM) intervention 
(treatment group) were 50.6% (n = 288) of the total 
sample size, and parolees randomly assigned to 
standard parole (control group) were 49.4% (n = 281) 
of the total sample size. The average number of 
minutes for individual sessions with parole officer for 
both the treatment and control group (n = 352) was 
22.18 minutes with a standard deviation of 14.76 
minutes. The average number of sessions per month 
with parole officer for both groups (n = 342) was 
3.29 sessions with a standard deviations of 1.71 
sessions. The average number of minutes for 
individual sessions with the substance abuse 
treatment counselor for groups (n = 343) was 39.37 
minutes with a standard deviation of 31.18 minutes. 
The average individual sessions per month with the 
substance abuse treatment counselor for both groups 
(n = 337) was 2.75 sessions with a standard deviation 
of 2.81 sessions. 

In Table 5, we observe that there are significant 
mean differences between the treatment and control 
group on two different measures of dosage. After 
conducting a series of Independent Samples t-tests, 
we observe that parolees in treatment group (M = 
3.53, SD = 1.83) compared to parolees in the control 
group (M = 3.05, SD = 1.56) had a statistically 
significantly higher mean number of sessions per 
month with their parole officers (p < 0.01). However, 
when comparing parolees in the control group (M = 
44.70, SD = 35.20) to the treatment group (M = 
34.01, SD = 25.51) we observe that the control group 
had a statistically significantly higher mean number 
of minutes for individual sessions with their 
substance abuse treatment counselors (p < 0.01). 
Therefore, the dosage effect between the treatment 
conditions varies as a function of dosage type. Due to 
the significant variation in dosage type by treatment 
condition, we will include the measures of dosage as 
statistical controls into our multivariate models.  
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Table 4. Descriptive Statistics for Parolees in the Step'n Out Study (N = 569) 
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Table 5. Independent Samples t-test Comparison of Dosage Means by Treatment Condition 

 

 
 
Independent Samples t-tests Mean Comparison of 
Post-Treatment Recidivism Outcomes and Low 
Self-Control Factor Score 

 
Independent Samples t-tests were conducted to 

examine the mean differences in the low self-control 
factor score between the levels of engagement in 
various forms of offending behavior related to 
recidivism. The t-tests revealed that that for 14 out of 
the 16 variables analyzed, there were no moderately 
significant (p < 0.10 alpha level) or statistically 
significant (p < 0.05 alpha level) differences in the 
various levels of engagement in offending behaviors 
related to recidivism at both the 3- and 9-month 
follow-up periods when comparing the low self-
control factor score means.   

However, an Independent Samples t-test was 
conducted to compare the mean low self-control 
factor score between the number of times parolees 
physically or verbally threatened someone at the 3-
month follow-up, which was recoded into no, did not 
physically or verbally threaten someone and yes, did 
physically/verbally threaten someone. There was a 
statistically significant difference in the low self-
control factor scores for the categories no, did not 
physically or verbally threaten someone (M = -
0.0641, SD = 1.074) and yes, physically or verbally 
threatened someone (M = 0.758, SD = 1.126), t(358) = 
-3.939, p < 0.001. The results, in Table 6, suggest 
that parolees who reported physically or verbally 
threatening someone have a significantly higher self-

control factor score (higher self-control factor score 
equals lower levels of self-control) compared to 
parolees who did not physically or verbally threaten 
someone. Figure 5 presents the distribution of the low 
self-control factor scores for parolees who report or 
did not report physically or verbally threaten 
someone at the 3-month follow-up. 

Also, an Independent Samples t-test was 
conducted to compare the mean self-control factor 
score between the number of times parolees 
physically or verbally threatened someone at the 9-
month follow-up, which was recoded into no, did not 
physically or verbally threaten someone and yes, did 
physically/verbally threaten someone. There was a 
statistically significant difference in the low self-
control factor scores for the categories no, did not 
physically/verbally threaten someone (M = -0.037, 
SD = 1.058) and yes, physically/verbally threatened 
someone (M = 0.37, SD = 1.094), t(387) = -2.393, p < 
0.05. The results, in Table 6, suggest that parolees 
who reported physically or verbally threatening 
someone have a significantly higher self-control 
factor score (higher self-control factor score equals 
lower levels of self-control) compared to parolees 
who did not physically/verbally threaten someone. 
Ahead, Figure 6 presents the distribution of the low 
self-control factor score dependent variable for 
parolees who did report or did not report physically 
or verbally threatening someone at the 9-month 
follow-up.
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Table 6. Independent Samples T-Test Results Summary for Recidivism Measured 
at the 3- and 9-Month Follow-Ups When Comparing Mean Self-Control Factor Scores 

 

 
 

 
 

Figure 5. Distribution of the Low Self-Control Factor Score Dependent Variable for Comparing the Number 
of Times Parolees Physically/Verbally Threatened Someone at the 3-Month Follow-Up 
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Figure 6. Distribution of the Low Self-Control Factor Score Dependent Variable for Comparing the Number 
of Times Parolees Physically/Verbally Threatened Someone at the 9-Month Follow-Up 

 

 
 
 
 

Independent Samples t-tests Mean Comparison of 
Post-Treatment Substance Use Outcomes and 
Low Self-Control Factor Score 
 

Independent Samples t-tests were conducted to 
examine the mean differences in the low self-control 
factor score between the levels of engagement in 
various forms of illegal and legal substance use. The 
t-tests results, presented in Table 7, reveal that there 
were no moderately significant (0.10 alpha level) or 
statistically significant (0.05 alpha level) differences 
in the various levels of engagements in drug use at 
both the 3- and 9-month follow-up periods when 
comparing self-control factor score means. We 
conclude that engagement in substance use is not 
related to the low self-control factor score for 
parolees.  

 
Full Structural Models Assessing the Direct and 
Indirect Effects of Low Self-Control on Total 
Deviance 
 

The full structural model results, in Table 8, 
include all of the control variables along with the low 

self-control latent construct in order to decompose 
any direct and indirect effects on total deviance 
measured separately at the 3- and 9- month follow-up 
periods. Porter (2008) reports that the full structural 
model will decompose all of the effects of the fully 
exogenous control variables indirectly through the 
low self-control construct allowing for the possible 
identification of spurious relationships due to 
common causes in the antecedent control variables.  
When we examined the model fit for the full 
structural model of deviance at the 3-month follow-
up, we found that it had a lower than expected CFI of 
0.629, which is considered unsatisfactory, and a 
RMSEA of 0.069, which is considered satisfactory. 
The model fit criteria for the full structural model of 
deviance at the 9-month follow-up had a lower than 
expected CFI of 0.629, which is considered 
unsatisfactory, and a RMSEA of 0.069, which is 
considered satisfactory. Therefore, the full structural 
models for explaining deviance at the 3- and 9-month 
follow-up periods require extensive theoretical 
refinement in order to fit the model to the data. 
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Table 7. Independent Samples T-Test Results Summary for Substance Use Measured  
at the 3- and 9-Month Follow-Ups When Comparing Self-Control Factor Scores 

 

 
 
 

In the decompositional analysis, in Table 8, 
using the full structural model, we examined the 
indirect and direct effects of control variables and 
latent factors on measuring post-treatment deviance 
at the 3-month follow-up period. The results, in Table 
8, indicate that parolee age, race, being arrested 
before the age of 19, school drop-out status, and peer-
associations had an indirect effect on deviance at the 
3-month follow-up via the low self-control construct. 
We found that increases in age are moderately 
significantly predictive of increases in self-control 
levels (p < 0.10). We found that parolees who 
indicated being racially White were moderately 
significantly predictive of having increases in self-
control levels (p < 0.10). Parolees arrested before the 
age of 19, had increased levels of self-control (p < 
0.01). We found that parolees who indicated that they 
dropped out of school were statistically significantly 
predicted to have lower levels of self-control (p < 
0.01). Parolees with high levels of negative peer-
associations were statistically significantly predicted 
to have low levels of self-control (p < 0.001). 

However, when we examined the direct effects 
of the control variables and the low self-control 
construct on post-treatment total deviance at the 3-
month follow-up, we found that a number of the 
variables that were indirectly predictive of the low 
self-control construct were not directly predictive of 
total deviance at the 3-month follow-up. We found 
that age at first arrest, average number of minutes for 
individual sessions with treatment counselor, and the 
low self-control score were directly predictive of 

post-treatment total deviance at the 3-month follow-
up. Parolees arrested before the age of 19 were 
statistically significantly predicted to have decreases 
in total deviance at the 3-month follow-up (p < 0.01). 
Increases in the average number of minutes for 
individual sessions with the treatment counselor were 
moderately significantly predictive of decreases in 
total deviance at the 3-month follow-up (p < 0.10). 
Finally, we found that parolees with low levels of 
self-control are statistically significantly predicted to 
have increases in total deviance at the 3-month 
follow-up.  

Next, a decompositional analysis for measuring 
the indirect effects of control variables and latent 
constructs on total deviance at the 9-month follow-up 
period revealed that parolee age, race, being arrested 
before the age of 19, school drop-out status, and peer-
associations were significant predictors of low self-
control levels. The full structural model revealed that 
increases in age were moderately predictive of low 
levels of self-control at the 9-month follow-up (p < 
0.10). We found that parolees who indicated being 
racially White were moderately significantly 
predictive of having increases in self-control levels (p 
< 0.10). Parolees arrested before the age of 19, have 
increased levels of self-control (p < 0.01). We find 
that parolees who reported that they dropped out of 
school were statistically significantly predicted to 
have lower levels of self-control (p < 0.01). Parolees 
with high levels of negative peer-associations were 
statistically significantly predicted to have low levels 
of self-control (p < 0.001). 
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Table 8. CFA Effect Decomposition –  
Full Structural Model for Measuring Total Deviance at the 3- and 9- Month Follow-Up 

 

     

Exogenous Variable 

Indirect 
Effects 

Via Self-
Control at 
3-Months 

Direct 
Effect on 

Total 
Deviance at 

3-Months 

Indirect 
Effects 

Via Self-
Control 

at 9-
Months 

Direct 
Effect on 

Total 
Deviance at 

9-Months 

Age  -0.006 -0.008 -0.006 -0.001 

Gender (male = 1) -0.097 0.031 -0.097 -0.181 

Race (white = 1) -0.106 0.116 -0.106 0.010 

Age at first arrest (< 19 years = 1) -0.206** -0.331** -0.204** -0.221 

Divorce Status (yes divorced = 1) -0.054 0.143 -0.052 -0.138 

School Status (dropped out of school = 1) 0.164** 0.044 0.164** 0.196 

Treatment Condition (CBM = 1) -0.034 -0.049 -0.034 0.027 
Average number of minutes for individual sessions 
with parole officer 0.003 -0.002 0.002 0.001 
Average individual sessions per month with parole 
officer 0.027 0.010 0.027 -0.023 
Average number of minutes for individual sessions 
with treatment counselor 0.000 -0.004┼ 0.000 0.001 
Average individual sessions per month with treatment 
counselor -0.002 -0.025 0.000 -0.052* 

Peer-Association 0.016*** -0.012 0.017*** 0.000 

Self-Control - 0.281** - 0.127 

          

CFI - 0.629 - 0.629 

RMSEA - 0.069 - 0.069 

p < 0.10       

p < 0.05*      

p < 0.01**      
p < 0.001*** 
 
   

However, when we examined the direct effects 
of the control variables and the low self-control 
construct on post-treatment total deviance at the 9-
month follow-up, we found that a number of the 
variables that were indirectly predictive of the low 
self-control construct were not directly predictive of 
total deviance at the 3-month follow-up. We found 
that age at first arrest, school dropout status, and the 
average individual sessions per month with treatment 
counselor were directly predictive of post-treatment 
total deviance at the 9-month follow-up. Parolees 
arrested before the age of 19 were moderately 
significantly predicted to have decreases in total 
deviance at the 3-month follow-up (p < 0.10). 
Parolees who indicated having dropped out of school 

were moderately significantly predictive of having 
increases in total deviance (p < 0.10). Finally, we 
found that parolees with increases in their average 
individual sessions per month with treatment 
counselor were statistically significantly predicted to 
have decreases in total deviance at the 9-month 
follow-up (p < 0.05).  

The findings from the CFA and decompositional 
analysis indicate that there is a significant 
relationship between low self-control and post-
treatment total deviance measured at the 3-month 
follow-up period, but this effect disappears when 
measured at the 9-month follow-up. However, due to 
the weak theoretical specification of the model as 
indicated by the CFI and RMSEA, these findings 
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should be interpreted with caution and tested with 
alternative or reduced model specifications. Instead, 
when the directionality of relationship are 
decomposed, control variables, such as age at first 
arrest and school dropout status are the strongest and 
most consistent of predictors of both low self-control 
and post-treatment total deviance at both the 3- and 
9- month follow-up periods. These findings highlight 
the limitations of the theoretically specified low self-
control factor structure for predicting post-treatment 
total deviance outcomes for parolees. Furthermore, 
the model does not satisfactorily fit the data and 
requires substantial ad hoc modifications to the 
model structure, which previous research states is an 
anti-theoretical approach to achieving model fitness 
(Piquero & Rosay, 1998). We attribute the poor fit of 
the model to the data as being a result of low self-
control theory lacking internal and external validity, 
particularly when examining data collected from 
parolees exposed to a drug treatment intervention. 
Significant theoretical refinement of low self-control 
theory is required if it is going to continue being 
posited as a general theory of crime, particularly for 
explaining and predicting post-treatment outcomes of 
parolees participating in a criminal justice managed 
treatment intervention. 
 
Logistic Regression Analysis of 3- and 9-Month 
Follow-Up Post-Treatment Outcomes 
 

The logistic regression models, in Table 9, were 
specified using post-treatment outcome variables that 
were reported in the bivariate analyses section, as 
having statistically significant differences in mean 
levels of self-control factor scores when analyzed 
using an Independent Samples t-test. 
Physically/Verbally threatening someone at the 3-
month follow-up period was found to be significant 
in the bivariate analyses section and is further 
explored in this section to determine whether the 
main-effect of self-control and the treatment 
condition is statistically significant even when the 
moderator and control variables are entered into 
logistic regression models using a hierarchical 
regression analysis. 

The first logistic regression, in Table 9, analyzed 
the post-treatment recidivism outcome variable, 
parolee physically/verbally threatening someone at 
the 3-month follow-up with the baseline predictor 
variables treatment condition and the self-control 
factor score. Since the baseline model, in Table 9, for 
the number of times parolees physically/verbally 
threatened someone is statistically significant, we are 
interested in examining which individual 
relationships are significant and interpreting them 
using the significance level and odds ratio (chi-square 

of 16.41, p < 0.001). The low self-control factor score 
statistically significantly predicts the odds of a 
parolee physically/verbally threatening someone (p < 
0.001). A one unit increase in the low self-control 
factor score increases the odds of a parolee 
physically/verbally threatening someone by 1.902 
times.  

In the second logistic regression, in Table 9, we 
analyzed the post-treatment recidivism outcome 
variable, did parolee physically/verbally threatened 
someone at the 3-month follow-up with the predictor 
variables treatment condition, self-control factor 
score, and the moderator variable that calculates the 
interaction between the treatment condition and self-
control score. Since the second model, in Table 9, for 
the number of times parolees physically/verbally 
threatened someone is statistically significant, we are 
interested in examining which individual 
relationships are significant and interpreting them 
using the significance level and odds ratio (chi-square 
of 19.70, p < 0.001). The treatment condition 
statistically significantly predicts the odds of a 
parolee physically/verbally threatening someone (p < 
0.05). Parolees randomly assigned to the 
Collaborative Behavioral Management intervention 
had decreased odds of physically/verbally threatening 
someone by 0.33 times. The low self-control factor 
score moderately significantly predicts the odds of a 
parolee physically/verbally threatening someone (p < 
0.10). A one unit increase in the low self-control 
factor score increases the odds of a parolee 
physically/verbally threatening someone by 1.49 
times. We observed that there is a moderately 
significant moderation effect in the self-control factor 
score and physically/verbally threatening someone at 
the 3-month follow-up relationship as it pertains to 
differences in the treatment condition. The odds-ratio 
is 1.97 (p < 0.10). In interpreting the odds-ratio, we 
controlled for the main effects of the self-control 
factor score and the treatment conditions to which 
parolees were randomly assigned. The effect of each 
unit increase in the self-control factor score on 
physically/verbally threatening someone at the 3-
month follow-up is 1.97 times stronger in the 
Collaborative Behavioral Management intervention 
than in the control group. Thus, the treatment 
condition status moderates any potential relationship 
between the low self-control factor score and 
physically/verbally threatening someone at the 3-
month follow-up period, with the effect of the low 
self-control factor score being 1.97 times stronger in 
the treatment condition compared to the control 
group. Although a moderation effect was found, this 
result runs contrary to our hypothesis that the 
treatment condition will not have a moderating effect 
on the relationship between self-control score and 
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post-treatment outcome variables. For the third 
model, in Table 9, we entered only the statistical 
controls into the model for predicting 
physically/verbally threatening someone at the 3-
month follow-up and found that the model was not 
statistically significant (p > 0.10).  

For the fourth model, in Table 9, we entered in 
the treatment condition, low self-control factor score, 
the moderator variable, and the statistical controls for 
predicting physically/verbally threatening someone at 
the 3-month follow-up (chi-square of 29.23, p < 
0.01). Parolees randomly assigned to the 
Collaborative Behavioral Management intervention 
had a moderately significant decrease in the odds of 
physically/verbally threatening someone by 0.33 

times (p < 0.10). The low self-control factor score 
moderately significantly predicted the odds of a 
parolee physically/verbally threatening someone (p < 
0.10). A one unit increase in the low self-control 
factor score increased the odds of a parolee 
physically/verbally threatening someone by 1.63 
times. The age of first arrest variable was found to 
marginally significantly predict the odds of parolees 
physically/verbally threatening someone at the 3-
month follow-up (p < 0.10). Parolees who were first 
arrested before the age of 19 were 2.97 times more 
likely to self-report physically/verbally threatening 
someone compared to parolees who did not self-
report physically or verbally threatening someone at 
the 3-month follow-up. 

 
 

Table 9. Logistic Regression Models for Post-Treatment Outcomes at the 3-Month Follow-Up 
 

 
 
 
Summary of Logistic Regression Models for 
Physically or Verbally Threatening Someone at 
the 9-Month Follow-Up Period 
 

The logistic regression models, in Table 10, were 
specified using post-treatment outcome variables that 
were reported in the bivariate analyses section, as 
having statistically significant differences in mean 
levels of self-control when analyzed using an 
Independent Samples t-test. Yes, physically/Verbally 

threatening someone at the 9-month follow-up period 
was found to be significant in the bivariate analyses 
section and is further explored in this section to 
determine whether the main-effect of self-control and 
the treatment condition is statistically significant 
even when the moderator and control variables are 
entered into logistic regression models using a 
hierarchical regression analysis. 

The first logistic regression, in Table 10, 
analyzed the post-treatment recidivism outcome 
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variable did parolee physically/verbally threaten 
someone at the 9- month follow-up with the baseline 
predictor variables treatment condition and the self-
control factor score. Since the baseline model, in 
Table 10, for number of times parolee 
physically/verbally threatened someone is 
statistically significant, we are interested in 
examining which individual relationships are 
significant and interpreting them using the 
significance level and odds ratio (Chi-square of 5.69, 
p < 0.10). The low self-control factor score 
statistically significantly predicts the odds of a 
parolee physically/verbally threatening someone (p < 
0.05). A one unit increase in the low self-control 
factor score increases the odds of a parolee 
physically/verbally threatening someone by 1.413 
times.  

The second logistic regression, in Table 10, 
analyzed the post-treatment recidivism outcome 
variable did parolee physically/verbally threaten 
someone at the 9-month follow-up with the predictor 
variables treatment condition, the self-control factor 
score, and the moderator variable. Since the second 

model, in Table 10, for the number of times parolees 
physically/verbally threatened someone is moderately 
significant, we were interested in examining which 
individual relationships are significant and 
interpreting them using the significance level and 
odds ratio (Chi-square of 9.96, p < 0.10). The low 
self-control factor score statistically significantly 
predicts the odds of a parolee physically/verbally 
threatening someone (p < 0.05). A one unit increase 
in the low self-control factor score increases the odds 
of a parolee physically/verbally threatening someone 
by 1.413 times.  

For the third model, in Table 10, we entered only 
the statistical controls into the model for predicting 
physically/verbally threatening someone at the 3-
month follow-up and found that the model was not 
statistically significant (p > 0.10). Similarly, for the 
fourth model, in Table 10, we entered all of the 
predictor variables into the model for predicting 
physically/verbally threatening someone at the 3-
month follow-up and found that the model was not 
statistically significant (p > 0.10). 

 
Table 10. Logistic Regression Models for Post-Treatment Outcomes at the 9-Month Follow-Up 
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Discussion 

This study made significant contributions to our 
understanding of Gottfredson and Hirschi’s (1990) 
low self-control theory for predicting post-treatment 
substance use and recidivism outcomes of parolees 
(Friedmann et al., 2008; Friedmann et al., 2009; 
Friedmann et al., 2012).  The CFA approach allowed 
this study to test the factor structure of low self-
control and its direct and indirect effects on the total 
deviance factor. Although our full structural model of 
low self-control appeared to have unsatisfactory 
model fit to the data, low self-control was only a 
strong or significant predictor of post-treatment total 
deviance at the 3-month follow-up. The direct effects 
of low self-control on total deviance were not 
observed at the 9-month follow-up in the full 
structural model. However, due to the extremely low 
CFI (0.629) and high RMSEA (0.069), our 
theoretical model appears miss-specified. Therefore, 
the co-efficient estimates from our low self-control 
construct in the full structural model may present 
type I and II errors.  

However, we think it is important to note that in 
our full structural model, a number of our control 
variables match with fixed correlates of crime that 
appear to be directly predictive of the total deviance 
factor at the 9- month follow-up period. Parolees 
arrested before the age of 19 are significantly 
predictive of decreases in total deviance at the 3- and 
9- month follow-up periods (p < 0.10). This finding 
runs contrary to the extant literature on static risk-
factors for predicting recidivism. More specifically, it 
is a well-established finding that the earlier someone 
is arrested, the more likely it is that he or she will 
recidivate (Sung & Richter, 2006; Tittle et al., 2003). 
We speculate that involvement in the Step’n Out 
study, regardless of treatment condition, may have an 
impact on parolees who were arrested prior to age 19. 
However, a more parsimonious explanation for this 
finding may be linked to unstable estimates due to 
missing data in the total deviance factor.  

We observed in our full structural model that 
parolees who indicate having dropped out of school 
are significantly predictive of having increases in 
total deviance at both the 3- and 9 month follow-up 
periods. These findings replicate previous research 
which demonstrates that level of education is a fixed 
correlate with offending behavior (Sung & Richter, 
2006). Our findings suggest that decreases in 
education increase risk for recidivism.  

Also, we find that parolees with increased 
average individual sessions per month with a 
treatment counselor are statistically significantly 
predicted to have decreases in total deviance at the 9-
month follow-up. Using the model structure in this 

current study, we are not certain that the efficacy of 
the substance abuse treatment is driving decreases in 
total deviance at the 9- month follow-up. It is 
possible that we may be observing a spurious 
relationship, where confounding factors related to 
motivation, social control, and stable living 
conditions may be driving our observations between 
increased dosage and decreased deviance. 
Nonetheless, this finding is interesting and replicates 
previous research that treatment efficacy is driven by 
dosage and intervention structure (Taxman, 2012a). 
Based on the results from this study, we find that low 
self-control theory did not allow us to understand the 
causal mechanisms by which post-treatment 
substance use and recidivism outcomes occur for 
parolees in the Step’n Out study (Friedmann et al., 
2008). We were unable to replicate previous research 
that found that uni-dimensional measures of self-
control can predict and explain a significant 
percentage of the variation in criminal offending and 
substance use (Baler & Volkow, 2006; Beaver, 
DeLisi, Mears, & Stewart, 2009; Conner, Stein, & 
Longshore, 2009; DeLisi & Berg, 2006; Ersche et al., 
2010; Grasmick et al., 1993; Langton, 2006; 
Vazsonyi et al., 2001).  

There are a few findings from this study that are 
worth discussing because of their relevance to crime-
control and offender rehabilitation policies. There 
were two particularly interesting findings from the 
bivariate analysis section. The bivariate findings 
demonstrate that parolees who self-reported 
physically or verbally threatening someone at both 
the 3- and 9-month follow-up periods had statistically 
significant lower levels of self-control compared to 
parolees who did not self-report physically or 
verbally threatening someone.  

Although, these findings were significant at the 
bivariate level, the relationship between self-control 
and these post-treatment outcomes were reduced or 
eliminated when including statistical controls into the 
logistic regression models at both the 3- and 9- month 
follow-up periods. However, it is important to note, 
in the baseline and subsequent models, that the self-
control factor score was a significant predictor of the 
post-treatment outcome physically or verbally 
threatening behavior at the 3-month follow-up. 
Increases in the low self-control factor score, 
increased the odds of parolees engaging in physically 
or verbally threatening behavior at the 3-month 
follow-up. Similarly, the main effect for low self-
control predicting physically or verbally threatening 
behavior at the 9-month follow was statistically 
significant (p < 0.05) in the baseline and moderator 
models, but it became non-significant when statistical 
controls were included in the full model. These 
findings are important but, by and large, remain 
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anomalous when considering that we conducted 
bivariate analyses on 14 other separate indicators of 
offending and substance use behavior at both 3- and 
9- month follow-up periods that were found to be 
non-significant. Entering the statistical controls into 
the models reduced the magnitude of the effect and 
significance of the low self-control factor score on 
parolees self-reporting physically or verbally 
threatening someone at both the 3- and 9- month 
follow-up periods. Therefore, we do not have 
sufficient empirical evidence to support that the low 
self-control factor is the primary explanatory variable 
for predicting post-treatment outcomes among 
parolees.  

In our study, we found limited evidence that the 
Collaborative Behavioral Management treatment 
intervention had both a main effect and moderating 
relationship between low self-control and physically 
or verbally abusing someone at both the 3-and 9- 
month follow-up periods. The moderation effect 
finding from this study runs contrary to our 
moderation hypothesis. We hypothesized that the 
treatment condition should have no moderation 
effect, by neither strengthening nor weakening the 
relationship between low self-control and post-
treatment outcomes. Our hypothesis was derived 
from Gottfredson and Hirschi’s (1990) statements on 
how the artificial learning environments of the 
criminal justice system should not affect offenders’ 
level of self-control due to the assumption of trait 
stability (p. 269). However, when analyzing the 
outcome measure physically or verbally threatening 
someone at the 3-month follow-up, we observed that 
the effect of the self-control factor scores on 
predicting the outcome measures were amplified by 
being assigned to the Collaborative Behavioral 
Management intervention. This finding may indicate 
that the interaction of parolees with low self-control 
being randomly assigned to the Collaborative 
Behavioral Management alters violent or aggressive 
behavior for parolees. But more research is needed in 
order to validate and interpret these claims. The 
strongest predictor of physically or verbally 
threatening someone at the 3-month follow-up was 
the age at first arrest variable. Parolees who were 
arrested before the age of 19 had nearly a 3 times as 
high of odds of engaging in physically or verbally 
threatening someone compared to parolees who were 
arrested after the age of 19.  
 
Limitations 
 

A limitation of our study concerns the reliability 
of self-report data used for measuring low self-
control and post-treatment outcomes because self-
report data is strongly susceptible to the social 

desirability bias or “social approval,” particularly 
when it is related to measurements of physical 
activity, mental health, or substance use (Adams et 
al., 2005; Welte & Russell, 1993). Welte and Russell 
(1993) discussed that research participants are less 
likely to admit, even when data were collected 
anonymously, unpopular or socially unacceptable 
behaviors, attitudes, and beliefs due to the fear of 
stigmatization and punishment that maybe involved if 
others find out. However, Chan (2009) discussed that 
self-report data are not necessarily affected by the 
social desirability bias especially when there is a lack 
of a clearly desirable norm or standard with respect to 
the direction of the responses (p. 320). Similarly, for 
the secondary data-analysis of the Step’n Out study 
data, there is no reason to believe that the parolee 
self-report data were affected by the social 
desirability bias, because most of the data collected 
from parolees were verifiable by the researchers 
through secondary sources, such as urine toxicology 
test results and administrative records.  
 
Future Research 
 

Findings from this study link levels of self-
control among parolees to propensity to engage in 
physically and verbally threatening behaviors. 
Therefore, future research should continue to explore 
the relationship between the unidimensional and 
multidimensional constructs of low self-control and 
its ability to predict propensity to engage in 
physically or verbally threatening behaviors. Also, 
future research should investigate whether the 
Collaborative Behavioral Management intervention 
would be more effective as a behavioral management 
tool for parole officers monitoring offenders who are 
at-risk for anger or violence while being reentered 
into society.  

Conclusion 

Overall, findings from this study weakly support 
Gottfredson and Hirschi’s (1990) overarching claims 
about the generalizability and internal validity of low 
self-control as being the primary explanatory variable 
and cause of substance use and recidivism. When 
using bivariate analyses, we found that parolees 
across the self-control spectrum were engaging in 
substance use and recidivism at both the 3- and 9-
month follow-up periods. Using CFA, we did find 
that low self-control is a robust unidimensional 
construct which replicates previous research 
conducted by Grasmick et al. (1993). However, our 
multivariate logistic regression and CFA full 
structural models found weak support for the low 
self-control factor as a predictor of post-treatment 
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substance use and recidivism outcomes when 
statistical controls are introduced into the models. 
These findings taken together indicate that an 
alternative or integrative theory is needed for 
understanding the specific factors that contribute to 
post-treatment outcomes among parolees receiving a 
criminal justice managed treatment intervention. 
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Third party policing is an example of a larger 
movement known as civil remedies for crime 
prevention and crime control. Several factors have 
led to civil over criminal remedies. While those 
factors are important, of more importance for the 
purposes of this study are an in depth examination of 
third party policing and the results of third party 
policing programs. Third party policing is a 
byproduct of the community and problem oriented 
policing movement of the 1980s and 1990s (Buerger 
& Mazerolle, 1998). Specific factors such as quality 
of life policing, the growing practice of civil 
remedies for crime prevention and control, and 
computerized crime analysis have contributed the 
most to third party policing. The need for a third 
party comes from the inability of the police to deal 
with certain problems effectively. As presented later, 
lower level nuisance and disorder types of crimes are 
the most common in State College. These types of 

crimes diminish the quality of life in a neighborhood. 
In order for the police to effectively respond, they 
need the assistance of others. 

Police partnerships are a cornerstone in our 
current era of community oriented policing. The need 
for police partnerships was identified by the 
President's Commission on Law Enforcement and 
Administration of Justice in the late 1960s due to the 
fact that police cannot control crime alone. This is 
attributed to the fact that the police do not have 
control over many of the factors that contribute to 
crime. It is obvious that police do not have control 
over the broader social factors that contribute to 
crime, and, in some cases, do not have control over or 
access to impacting the "crime event" as described by 
routine activity theory. Police partnerships with 
different groups can range from citizens to non--
enforcement entities, as well as agencies within the 
criminal justice system. Additionally, due to their 
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front line position in the criminal justice system, 
police are very adept at identifying groups within and 
outside of the criminal justice system that can assist 
in solving a problem. For example, police work 
closely with probation, parole, prosecutors, and also 
peripheral criminal justice system agencies such as 
children and youth services and mental health 
services. Police form partnerships with a variety of 
groups for several reasons. At times, the partnerships 
can simply be for public relations and/or educational 
in nature. Other times, the partnership can be quite 
necessary as with other criminal justice system 
agencies. An issue arises when the police identify a 
desirable partnership and the other party is not 
interested in the partnership. As with our current 
research topic, rental property managers in State 
College were generally unwilling to consistently fill 
the role needed by the police. The State College 
Nuisance Rental Property Ordinance created what is 
referred to as a “lever” for the police to use to engage 
the rental property managers into their role as place 
manager/intimate handler of offender (Mazerolle & 
Ransley, 2005, p. 45).  

The two primary purposes of third party policing 
are crime prevention and crime control (Mazerolle & 
Ransley, 2005). Crime prevention can be 
accomplished through third party policing by 
focusing the third parties’ actions toward underlying 
criminogenic conditions that foster crime. For 
example, with the current research topic, the police 
do not have control over the people who rent/live in 
their jurisdiction. A rental property manager does 
have some control over who lives in a rental through 
a legal screening process that could eliminate 
potential problem tenants. Additionally, a rental 
property manager can dictate acceptable renter 
behavior and punish or evict a tenant for 
unacceptable behavior. The crime prevention 
potential of a third party such as a rental property 
manager is evident. Additionally, they often have 
greater access than the police to the crime event for 
crimes occurring at rentals. From a crime control 
standpoint, a third party is expected to alter their 
routine activity and take on the role of place 
manager/intimate handler of offender, specifically 
initiating actions to control the crimes occurring at 
their rentals (Mazerolle & Ransley, 2005).  

The literature review will examine third party 
policing programs that have undergone evaluation. 
The literature review will specifically focus on 
deterrence and routine activity theory. The theoretical 
basis for third party policing and how this 
specifically applies in the State College Nuisance 
Rental Property Ordinance will also be presented. 
The latter sections will present the research done to 

determine the impact of the Ordinance and provide a 
discussion on the implications. 
 

Literature Review 

In October, 1988 the Oakland Police Department 
created the Beat Health Unit to focus on drug and 
disorder problems (Mazerolle, Kadleck, & Roehl, 
1998). The Beat Health Team consists of a police 
officer and a police service technician who opens 
cases on properties based upon repeat emergency 
calls, several narcotics arrests, and/or requests from 
the community. Once the case is opened, the Beat 
Health Team makes a visit to the location and meets 
with the property manager, who could be a 
homeowner, landlord, or business owner. At the 
meeting, the Beat Health Team provides crime 
prevention suggestions and works toward gaining the 
confidence of the property manager.  The Beat Health 
Team also schedules site visits by the Specialized 
Multi-Agency Response Team (SMART) which is 
comprised of a group of city inspectors from 
Housing, Fire, Public Works, and Pacific Gas and 
Electric. SMART inspects the property for respective 
code violations and takes enforcement actions when 
necessary. 

An evaluation of the Beat Health Program 
studied the impact of property managers on drug 
dealing and signs of disorder. The study occurred 
over five months and consisted of 100 street blocks 
as the units of analysis, where 50 were assigned to 
Beat Health, and the remaining 50 control sites were 
treated with traditional patrol tactics. Over three-
quarters of the locations consisted of rental properties 
with the remaining being businesses and owner 
occupied housing. The study found that the actions of 
the property managers in the experimental Beat 
Health sites significantly reduced disorder and drug 
dealing versus the control sites that were subject to 
traditional patrol tactics. The study concluded that 
property managers play a significant role in reducing 
drug dealing and disorder (Mazerolle et al., 1998). 

A similar program in San Diego also emphasized 
the role of the property manager. In an effort to 
address drug dealing in rental properties, the San 
Diego Police Department focused on rental property 
managers (Eck & Wartell, 1998). It was determined 
that drug dealers actually seek rental properties with 
weak management practices. In cases where 
management practices are weak, the police and 
prosecutors do have the option of nuisance 
abatement, which involves a civil suit against the 
property manager to end the nuisance. Unfortunately, 
this is a time-consuming process that can only be 
applied to a few persistent locations. An alternative to 
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nuisance abatement is for the police to partner with 
the rental property manager and assist them by 
training them on how to detect and eliminate drug 
trafficking. 

To determine the effectiveness of this program, a 
randomized experiment was conducted involving 121 
rental property units that were subject to some form 
of drug enforcement activity from June through 
November, 1993. The 121 rental property units were 
randomly assigned to one of the three groups. A total 
of 42 places were assigned to a control group where 
no further police action was taken during the 
experiment. The second group, also consisting of 42, 
received a letter from the San Diego Police 
Department’s Drug Abatement Response Team 
(DART). The letter informed the property manager of 
the recent drug activity and offered police assistance 
in eliminating the drug dealers. The letter also 
warned the property manager that continued drug 
dealing could result in a civil suit filed by the City of 
San Diego and a possibility of a $25,000 fine as well 
as the rental unit being closed for up to one year. The 
remaining third (37 places) received the most police 
action. The rental property manager received a letter 
from DART emphasizing the legal action described 
above that the city could take if the drug problem was 
not corrected. The letter also indicated that the rental 
property manager should contact a DART detective 
or a detective would contact them to schedule an 
interview at the property. The DART detective and a 
member from the City’s Code Compliance 
Department then met with the rental property 
manager to conduct an inspection and develop a plan 
to deter future drug dealing. After the meeting, the 
detective continued to work with the property 
manager to ensure that changes were made. To 
determine the effectiveness of this program, all 
felony level crime incidents for each site were 
measured for 30 months following the treatment. At 
the end of the 30 months, the control group had the 
highest level of crime, followed by the group that 
only received the letter, and the group that received 
the meeting had the lowest reported crime. This 
research concluded that rental property managers do 
play a significant role in preventing illicit activities 
such as drug dealing.  
 
Crime in State College and the Nuisance Property 
Ordinance 
 

State College Borough is located in central 
Pennsylvania. State College is often associated with 
being home to the Pennsylvania State University. 
Penn State is the largest university in Pennsylvania, 
and the 11th largest in the United States with 
approximately 44,000 students (University Budget 

Office). Conversely, State College Borough 
encompasses only four square miles; however, it is 
the most populated borough in Pennsylvania with 
39,898 residents. State College Borough 
geographically surrounds Penn State University. 
Approximately 19,000 Borough residents are Penn 
State students, most of whom live in rental housing 
(State College Police, n.d.). Consistent with the social 
disorganization literature (Kubrin & Weitzer, 2003; 
Sampson & Groves, 1989), there is a high correlation 
between rental properties and crime in State College 
(State College Police, n.d.). Additionally, since at 
least 1970, there have been a disproportionate and 
growing number of rentals in State College Borough, 
and this trend has continued to present day with 
nearly 80% (9,717) of all housing in State College 
Borough as renter-occupied (State College Police, 
n.d.). 

In response to the high correlation between crime 
and rentals, the growing complaints at the 
neighborhood level regarding quality of life issues, 
outward migration, and diminishing resources, the 
State College Borough Council revised their 
Nuisance Rental Property Ordinance in November, 
2004 (State College Police, n.d.). Ordinances such as 
this normally involve civil penalties and have been 
used or created throughout the United States when 
criminal laws have been ineffective at addressing a 
variety of issues ranging from neighborhood quality 
of life issues to domestic violence protection orders 
(Mazerolle & Roehl, 1998). The revision to the State 
College Nuisance Rental Property Ordinance allows 
for suspension of rental permits for continued 
criminal violations. The revision was directed at the 
rental property managers and essentially holds them 
accountable for violations with the threat of rental 
permit pension, thereby not allowing the property to 
be rented. This practice is known as “third party 
policing,” which is part of the growing trend of using 
civil remedies for crime prevention and crime control 
(Mazerolle & Ransley, 2005).  

In 2009, State College, PA was ranked the safest 
metropolitan area in the United States (Congressional 
Quarterly, 2009). This ranking is based on Part I 
Index Crimes collected by the FBI for the Uniform 
Crime Report. The level of serious crime in State 
College is lower than any other metropolitan area in 
the United States. While serious crime is low in State 
College, the crime that does occur is highly 
correlated with several variables. The common 
denominator in over 2/3 of all reported crime is 
alcohol (State College Police, n.d.). This is not 
surprising with so many Penn State students living in 
State College and the high alcohol outlet density in 
State College. Age is also highly correlated with 
State College crime (State College Police, n.d.). 
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Nearly 80% (2,667) of the 2009 arrests (3,372) were 
in the 18–24 year-old age group (State College 
Police, n.d.). Again, this is not surprising with nearly 
half of the population being Penn State students. 
Other correlated factors include location, time, and 
type of offense. As stated earlier, there is a high 
correlation between crime and rental properties. The 
occurrence of crime in State College is also found to 
be highly correlated with proximity of liquor 
establishments, and crime is highest from 6 PM 
Friday to 6 AM Sunday. The most prevalent types of 
crime in State College add additional context. In 
2009, Disorderly Conduct (2,536) and Criminal 
Mischief (945) comprised over 60% of all Part II 
reported crimes (5,669), and even with all Part I 
reported crimes (1,282) added in, Disorderly Conduct 
and Criminal Mischief still accounted for 50% of all 
the crimes reported (State College Police, n.d.). 
Crime in State College is best described as a lot of 
drunken disorder and property damage. 

These lower level types of crime and disorder are 
particularly difficult for the police to deal with 
effectively, especially when the often offending 
populations are transient students. Additionally, 
while these lower level types of crimes will not be 
highlighted on the evening news or on an episode of 
one of the crime-based TV series, these types of 
crimes take direct aim at quality of life in 
neighborhoods. The most troublesome areas for 
maintaining quality of life have been in locations 
where owner-occupied housing meets rental housing. 
With the trend of increased rental housing expected 
to continue in State College, the Nuisance Rental 
Property Ordinance provides a tool for addressing 
crime and disorder. 

The State College Nuisance Rental Property 
Ordinance is explicitly deterrence based. If a rental 
property manager fails to control and prevent crime 
at a rental property, the permit can be suspended 
resulting in significant monetary loss. The Ordinance 
was created due to the perceived inefficiency of 
current legal avenues available to State College 
Police and Ordinance Officials. For example, the fine 
in 2010 for an ordinance violation such as not 
shoveling a snow covered sidewalk or trash strewn 
about a property is $25.00 (State College Police, 
n.d.). Additionally, these ordinance violations do not 
result in any sort of criminal record for the accused. 
State College Officials found that too often, the 
threat, and even imposition of a $25.00 fine was not 
enough to persuade a rental tenant to shovel their 
sidewalk and/or clean their trash up (State College 
Police, n.d.). Additionally, State College Borough 
resources, such as ordinance enforcement officers, 
not only had to patrol to find these violations and/or 

respond to complaints by neighbors, they had to 
follow up with the property to ensure compliance. 
Prior to the Ordinance, many rental property 
managers likely felt that this was the responsibility of 
the tenants, and if the tenants did not shovel walks or 
clean up trash, then they would simply be subject to 
the $25.00 fine. The enactment of the Ordinance 
obviously changed the level of responsibility. Post-
Ordinance, if a tenant would fail to shovel the 
sidewalk and/or clean up trash on five occasions and 
receive an ordinance citation each time, the rental 
unit would be deemed a “nuisance property” due to 
having accumulated five points. Another example is 
disorderly conduct citations. As mentioned earlier, 
disorderly conduct is the most common crime in 
State College. Disorderly conduct citations are often 
issued at residential locations for “unreasonable 
noise” due to a loud party. Disorderly conduct is a 
summary level offense, and the maximum fine is 
$300.00 (State College Police, n.d.). A disorderly 
conduct citation would not result in a permanent 
record for the person cited. Additionally, the fine of 
$300.00 may seem like a lot of money; however, the 
parties that they are issued to can often spread the 
cost of that across several tenants, and/or through the 
cover paid to enter a party. Again, prior to the 
Ordinance, the rental property manager likely had the 
attitude that tenants being cited for criminal behavior, 
even though it occurred at the rental unit, was not of 
their concern. The Ordinance specifies that disorderly 
conduct is a two point violation. More serious crimes 
such as drug dealing and violent and sexual crimes 
assign three points to the rental permit. A rental 
property can quickly become a “nuisance property,” 
and several have reached 10 points allowing for the 
option of rental permit suspension. Suspension of a 
rental permit for six months would result in 
thousands of dollars of lost income to a rental 
property manager.             
 
Related Deterrence Theory and Research 
 

As mentioned earlier, the State College Nuisance 
Rental Property Ordinance is deterrence-based. 
Deterrence theory was initially proposed by Beccaria 
and Bentham in the 18th century as a move away 
from spiritual explanations of criminality (Kubrin, 
Stucky, & Krohn, 2009). Beccaria and Bentham 
specifically argued that people possess free will and 
make decisions based upon weighing the potential 
pleasure and pain. Applying this to crime, the 
deterrence doctrine hypothesizes that the punishment 
for a crime must be greater than the reward. Beccaria 
added that punishments should also be certain and 
swift to deter crime and that punishments should be 
proportional to the crime to avoid criminals from 
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committing additional, more serious crimes to avoid 
apprehension in fear of too harsh of a punishment for 
committing the initial crime (Kubrin, Stucky, & 
Krohn, 2009). The deterrence perspective has been 
the leading basis for most modern criminal justice 
systems since the 18th century. The deterrence 
perspective has been especially popular in the United 
States since the 1970s and the perceived failure of 
rehabilitative programs. Deterrence theory has been 
tested on a variety of crimes and has received mixed 
support for its three main predications (Nagin & 
Pogarsky, 2001). Specifically, several studies have 
shown that punishment certainty consistently deters 
crime, whereas the impact of severity and swiftness 
are mixed (Kubrin et al., 2009). The fact that 
deterrence theory assumes that all people are rational 
may be the reason for the mixed results. Rationality 
is not a simple dichotomy and can easily be argued as 
subjective and circumstantial. 

Tittle and Rowe (1974) accurately identified that 
the varied impact of deterrence is due to differences 
in characteristics of offenders, specifically their 
moral/normative commitments. Sherman (1993) 
concurs with this and adds to this by specifying that 
the question is not whether punishment controls 
crime, but the question is “under what conditions 
does each type of criminal sanction reduce, increase, 
or have no effect on future crimes?” (p. 445). 
Sherman (1993) proposes that answering this 
question is crucial to the future of criminological 
research. Additionally, recent research on deterrence 
theory has begun to consider additional deterrents 
other than sanctions meted out by the criminal justice 
system. These sources of control can be informal, 
such as shame or embarrassment. The sources of 
informal control could also come from an 
individual’s status or position such as being an 
undergraduate student (Higgins, Wilson, & Fell, 
2005), or being employed (Pate & Hamilton, 1992). 
Whether formal or informal, these deterrent forces 
are what Felson (1986) referred to as a “handle” on 
an offender. Felson (1986) went on to explain that the 
only people who could not be handled or deterred 
were those who had no commitments or bonds to 
anyone or anything. Ironically, the notion of 
essentially aiming deterrence at what matters to 
people is in contrast to the trend of legislative 
changes made in the American criminal justice 
system; however, it clearly makes more sense. 
Several criminologists have noted that the political 
and public response to an ineffective deterrence 
based law is often to simply make the punishment 
more severe. Increasing the severity of a punishment 
for a given crime does not necessarily make it more 
effective. The following section presents studies 

which further illustrate how certain offender 
characteristics deter crime. 

In the early 1980s, Sherman and Berk (1984) 
completed the “Minneapolis Arrest Study” which 
found that arrest of perpetrators of domestic violence 
was more effective than counseling and/or sending 
the perpetrator away from home for several hours. 
Despite Sherman and Berk’s caution regarding the 
fact that these results were from a single experiment, 
the impact of this single study was unprecedented. 
Police departments enacted mandatory arrest 
procedures and several states enacted mandatory 
arrest upon probable cause of domestic violence 
legislation. Interestingly and unfortunately, a 
subsequent replication in Florida found that arrest 
had no overall impact on recidivism (Pate & 
Hamilton, 1992). More importantly, this lack of 
impact was offset by two effects; Employed suspects 
were deterred significantly after the initial arrest, 
whereas arrests of the unemployed led to a significant 
increase in assaults. Another study on software piracy 
among undergraduate students found that shame and 
family discovery were significant deterrents (Higgins 
et al., 2005). Additionally, Nagin and Pogarsky 
(2001) found extralegal factors, such as the cost of an 
effective attorney, just as significant as actual legal 
consequences with regard to deterring criminal 
behavior. Over a variety of crimes, factors other than 
criminal sanctions can have a significant deterrent 
impact. While this section has highlighted research 
that has focused on the deterrent ability of informal 
controls, this is not necessarily the focus of the 
research. The focus is upon controls, informal and/or 
formal, that have an impact. These controls can be 
best understood by examining the rental property 
manager in the role of both place manager and 
intimate handler offender under routine activity 
theory. Briefly, the original routine activity theory 
proposed by Cohen and Felson (1979) explained 
crime by way of the convergence of a motivated 
offender on a suitable target in a situation lacking 
capable guardianship. For the purposes of this study, 
two revisions to routine activity theory, Felson’s 
(1986) role of intimate handler of offender and Eck’s 
(1994) role of place manager, are important and 
discussed in the next section.  

Rental Property Manager as Place 
Manager/Intimate Handler of Offender 

There are several reasons to support this new 
hypothesis for the State College Rental Property 
Managers as place manager/intimate handler of 
offender. As a reminder, Eck’s (1994) research 
created and tested the role of place manager for rental 
property managers. Eck (1994) found that rental 
property managers could control crime from 
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occurring at the rental properties through responsible 
management practices. However, Eck (personal 
communication, 2009) stated that “place managers 
(including apartment managers or owners) are not 
handlers—they seldom have emotional ties to 
offenders that characterize handlers in Felson's 
original definition.” It is important to note that when 
Eck (1994) proposed the role of place manager for 
rental property managers, he was conducting research 
on removing drug dealers from rental properties in 
San Diego. In this research, Eck (1994) specifically 
mentioned that the role of the place manager was 
particularly effective in addressing a consensual 
crime such as drug dealing. While drug dealing is 
included in the State College Nuisance Property 
Ordinance, it is only one of over twenty offenses, the 
remainder of which are not consensual in nature, do 
have victims, and are much more visible. 

Additionally, the number of rental properties 
managed by the rental property managers in San 
Diego was approximately 40 units and much higher 
than the average in State College. Thus, the rental 
property managers in San Diego had a wide span of 
control, decreasing their ability to reasonably be in a 
position to handle offenders. Conversely, as of 
December, 2009, there were 9,717 rental units in 
State College Borough and 769 corresponding rental 
property managers (State College Police, n.d.). The 
average number of units managed was a little over 12 
(12.63), but the modal category was one unit 
managed.  

The State College Rental Property Managers 
clearly have a much narrower span of control and are 
addressing offenses that are much more visible than 
drug dealing. Another supporting factor of this dual 
role is the growing number of rental properties in 
State College. This growing number of rentals and 
rental property managers shows the demand and 
profitable nature of rental property management in 
State College. As a reminder, this growing number of 
rentals and rental property managers has been a trend 
since 1970 and is expected to continue. Additionally, 
and as presented earlier, there is a high correlation 
between rental units and crime. The fact that renting 
is profitable to the rental property manager, yet a 
financial burden to the police and other enforcement 
agencies, coupled with a rental property manager’s 
contractual relationship through the more applicable 
civil (vs. criminal) law places the rental property 
manager in a practical position to deter and control 
crime at their rental properties. Finally, if rental 
property managers choose not to address crime at 
their rental units, they will likely lose the right to rent 
and subsequent revenue, which is likely their 
rationale for being a rental property manager. The 
following section presents how State College Rental 

Property Managers can fulfill the role of place 
manager/intimate handler of offender. 

First, an effective rental property manager would 
take the position that they have the ability to deter 
and control crime at their rental unit through the 
contractual relationship they establish with a tenant. 
The effective rental property manager would also 
believe that it is their responsibility to deter and 
control crime in their rental unit. Once the proper 
attitude is set, the effective rental property manager 
can begin to take specific steps to ensure minimal 
crime in their rental unit. Eck (1994) stated that 
access control was one way to effectively manage a 
place. An effective rental property manager can 
control access to the rental unit by having an 
application process. The application process should 
include a criminal history check and also contact with 
previous landlords. If the criminal history check 
reveals that the applicant has recent criminal history 
activity, they should likely be denied from renting. 
Additionally, if contact with a previous landlord(s) 
results in a negative reference, the applicant should 
be denied from renting. 

The next step in being an effective rental 
property manager is to establish a relationship with a 
tenant. This relationship can be established quite 
easily through a lease. The lease allows the rental 
property manager to establish rules for the tenant. In 
order for the lease to be a valuable tool, the rental 
property manager must be familiar with the 
Ordinance so that specific language in the lease can 
be included that includes prohibiting the specific 
violations listed in the Ordinance, as well as specific 
punishments for violating this portion of the lease. 
Once the relationship is established through the lease, 
the effective rental property manager will check the 
property for violations. The rental property manager 
should regularly physically check the property for 
violations, as well as check the State College 
Nuisance Property Point List. If the rental property 
manager is physically checking the property and 
finds that a tenant(s) is committing one of the 
offenses specified in the Ordinance, s/he should 
report it to the appropriate enforcement agency. If the 
rental property manager finds that a tenant has 
committed one of the offenses specified in the 
Ordinance as a result of checking the Nuisance 
Property Point List, the rental property manager 
should contact the offending tenants and warn them 
that continued violations will result in eviction. An 
intermediate step that can also be used at this time is 
for the rental property manager to fine the tenant for 
accumulated points. An effective rental property 
manager should also conduct full inspections of the 
rental unit. Conducting inspections at least twice per 
year keeps the tenants in check and allows for more 
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regular contact between the rental property manager 
and tenant. Specifically, the full inspection places the 
rental property manager in close contact with the 
tenant and rental unit, allowing the rental property 
manager to “handle” the tenant if necessary. Since 
many of the rentals in State College are occupied by 
undergraduate students, an effective rental property 
manager should require a co-signor on the lease. The 
purpose of the co-signor creates another social bond 
for the tenant. For example, a rental property 
manager may not be able to handle certain tenants 
through the relationship established in the lease. The 
rental property manager can turn to the co-signer, 
who is now financially tied to the rental unit, and 
request assistance. 

The added role of intimate handler of offender 
for the rental property manager is less clear and 
understandable than place manager. Earlier support 
for the practicality of this role has been provided in 
terms of a small span of control for State College 
Rental Property Managers, type of offender (tenant), 
and offenses responsible for, as well as the financial 
stake in the rental unit (State College Police, n.d.). 
The Ordinance forces this role on the rental property 
manager with the threat of rental permit suspension. 
The question here becomes how a rental property 
manager becomes a handler of the tenant. First, the 
rental property manager starts with a specific lease. 
This lease provides the rental property manager with 
what Felson (1986) referred to as the “handle,” one 
of the two necessary requirements for the intimate 
handler of the offender (State College Police, n.d.). 
The second requirement is that the handler of 
offender is close enough to grasp the handle and keep 
the person, in this case the tenant, from committing 
crime. It is important to note that the rental property 
manager is only expected to handle the tenant from 
committing the criminal and ordinance violations 
listed in the Ordinance at the rental unit. For 
example, the tenant could commit some of these 
offenses, or other offenses, at places other than the 
rental unit, and the rental property manager is not 
expected to have an impact on this. A rental property 
manager can handle a tenant in some of the same 
ways as described for the place manager; however, 
this additional role of intimate handler of offender is 
important because of what is known about deterring 
and controlling people from committing crime. 

As presented earlier with regard to the research 
on deterrence, several studies presented illustrated 
that certain sanctions deter certain people (in 
general). This is what Felson (1986) was referring to 
when he stated that the majority of people could be 
handled away from crime because they have some 
bonds to society. And this is also what Sherman 
(1993) was referring to when he discussed the future 

of criminological research in terms of identifying the 
circumstances and conditions under which people are 
deterred from committing crime. Due to the nature of 
the relationship (civil) between the rental property 
manager and the tenant, the rental property manager 
can identify and stipulate in the lease conditions and 
circumstances to prevent and control crime. As 
mentioned earlier, the rental property manager can 
also evict the tenant for ongoing problems. These 
factors make the dual role of place manager/intimate 
handler of offender more reasonable. 

The State College Nuisance Rental Property 
Ordinance exploits the obvious, and possibly only, 
leverage point for rental property managers. As 
discussed earlier, the unique aspect of third party 
policing is that a non-offending party is forced into 
action. In this case, the non-offending third party is a 
rental property manager. Rental property managers 
are obviously not police officers or any other type of 
government agent with enforcement powers. 
However, rental property managers do have some 
control over to whom they rent, as well as dictating in 
a lease what types of behavior are acceptable and 
unacceptable. Herein lays the objective and success 
of this Ordinance. A rental property manager who 
allows a rental unit to accumulate continuous and 
substantial points is allowing a nuisance in the 
neighborhood. This continued nuisance can arguably 
continue to contribute to the outward migration of 
owner-occupied residents.  In State College, the 
police and ordinance enforcement agencies readily 
observe the high correlation between rental units and 
crime. However, past practice has revealed that even 
if these enforcement agencies enforce the law to the 
fullest extent, future crimes remain largely 
undeterred. In keeping with their role of providing 
the proper framework and support for a 
neighborhood, the police identified the rental 
property manager as a pivotal role in assisting the 
police to provide this proper framework and support 
to neighborhoods. Now when police and/or ordinance 
officials respond to problems at a rental property, 
they can address the tenant and also address the rental 
property manager. Depending on the nature of the 
problem, the rental property manager is then 
expected to either work with police and/or 
code/ordinance officials or work independently on 
correcting the problem. In the five years since the 
ordinance has been in effect, some rental property 
managers have become proactive and physically 
monitor their rentals on a regular basis. Additionally, 
some have added provisions to the lease that 
specifically fine the tenant for each point 
accumulated.  
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Administration of the State College Nuisance 
Property Ordinance 
 

The State College Nuisance Rental Property 
Ordinance was revised on November 15, 2004 to 
include a point system ranging from one to three 
points for specific local/ordinance and criminal 
violations for rental properties (State College Police, 
n.d.). All of the one point offenses are local 
laws/ordinances and include refuse, sidewalk 
obstruction, grass and weeds, and dogs. All of the 
two and three point offenses are criminal laws 
included in the Pennsylvania Crimes Code (Title 18) 
and include a variety of offenses spanning all grades 
of criminal offenses (summary, misdemeanor, and 
felony). The two point offenses include disorderly 
conduct, alcohol possession or consumption by a 
minor, possession of controlled substances, simple 
assault, harassment, open lewdness, and indecent 
exposure. Three point violations include furnishing 
alcohol to a minor, aggravated assault, rape, statutory 
sexual assault, involuntary deviate sexual intercourse, 
sexual assault, aggravated indecent assault, and 
possession with intent to deliver a controlled 
substance. The State College Department of Health 
and Ordinance Enforcement is tasked with 
maintaining a list of all rental properties and the 
points associated with each. The list of rental 
properties is updated monthly by the Centre Region 
Code Office and provided to the State College 
Department of Health and Ordinance Enforcement. 
The Centre Region Code Office is the only agency 
that can issue a rental permit for a rental property in 
State College Borough. The State College 
Department of Health and Ordinance Enforcement 
maintain a website that includes a list of rental 
properties and associated points, commonly referred 
to as the “Nuisance Rental Property Point List” (State 
College Police, n.d.). This list is updated weekly to 
reflect all offenses and subsequent points that have 
occurred through the previous week. Access to the 
Nuisance Rental Property Point List is also available 
by telephone and in person. In addition to accessing 
the list, rental property managers can request 
additional information on offenses. The rental 
property managers are often interested in the name of 
the tenant cited or arrested, as well as specific 
information about the incident that led to a citation or 
arrest. 

The State College Department of Health and 
Ordinance Enforcement is also tasked with notifying 
the rental property manager when their unit has 
accumulated five points within a 12 month time 
period. This notification occurs through certified mail 
and informs the rental property manager of the 
offenses and corresponding five points. The letter 

expresses a concern for these offenses as they are a 
negative impact in the neighborhood and creating a 
nuisance. The letter explains that accumulation of ten 
points could result in rental permit suspension. The 
rental property manager is also encouraged to submit 
a written corrective action plan within 30 days 
specifically identifying how the ongoing problems at 
the rental property will be addressed. The Ordinance 
specifies that failure to submit a corrective action 
plan would be negatively considered if the rental 
property does accumulate 10 points and suspension is 
possible. If a rental property does accumulate 10 or 
more points during a rolling 12 month period, the 
corresponding rental permit can be suspended for up 
to 12 months at the end of the current lease. It is 
important to note that points are removed one year 
after they accumulate and the maximum number of 
points that can accumulate in a 24 hour period is 
three. Also, if a rental property manager evicts 
problem tenants or agrees not to renew their lease, 
they are generally not subject to the rental permit 
suspension. Shortly after the Ordinance was revised, 
State College Borough formed a Nuisance Rental 
Property Task Force comprised of representatives 
from the police department, code enforcement, 
ordinance enforcement, zoning department, health 
department, and representatives from Penn State 
University. The Nuisance Rental Property Task Force 
meets at least monthly. During peak times (early in 
the fall semester and late in the spring semester), the 
task force often meets weekly to specifically discuss 
nuisance rental properties and strategies to address 
them.  

The Current Study 

The purpose of this study is to determine the 
impact of the Ordinance. The primary objective of 
the State College Nuisance Rental Property 
Ordinance is to reduce and prevent crime and 
disorder at nuisance rental properties. To determine 
the impact of the Ordinance, an interrupted time 
series (ITS) design was used, examining five years of 
offenses prior to the Ordinance against five years of 
offenses after the Ordinance was enacted. An 
interrupted time series design is an accepted and 
widely applied method for determining the impact of 
an intervention on a social process (McDowall, 
McCleary, Meidinger, & Hay, 1980; Shadish, Cook, 
& Campbell, 2002). In addition, one of the most 
common applications of the ITS has been specifically 
in the area of legal impact studies. For example, ITS 
designs have been used to examine a wide range of 
phenomena in criminology, to include the impact of 
three strikes sentencing legislation, as well as 
hotspots in policing, and increased penalties for 
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driving under the influence (Briscoe, 2004; Lawton, 
Taylor, & Luongo, 2005; Ramirez & Crano, 2003). 
The ITS can be diagrammed as: 
 
...O O O O O O O O O O X O O O O O O O O O... 

 
with “O” as observation points and “X” denoting the 
intervention, thus separating the time series into two 
sections: pre-intervention and post-intervention 
(McDowall et al., 1980). It is necessary to know the 
specific point in the time series when the treatment 
occurred in order to determine the impact (Shadish et 
al., 2002). If the treatment had an impact, there would 
be an interruption in the series, which would be 
indicated by a change in the slope of the regression 
line and/or as a discontinuity in the y intercept. There 
are several different elements of impact that can 
occur in an ITS: 1) form of effect (changes in drift, 
trend, or slope), 2) permanence of effect (continuous 
effect vs. decaying over time), and 3) immediacy 
(immediate vs. delayed effect) (Shadish et al., 2002). 
The level and type of impact is important for 
determining if, and to what extent, the Ordinance has 
been successful in reducing ordinance and/or 
criminal violations in rental properties.  

Data 

All data for this study came from the State 
College Police Department Records Management 
System. The system has the capability to sort crime 
based on location and housing type (rental vs. non-
rental).  

Dependent Variable 

The State College Nuisance Rental Property 
Ordinance covers several levels of offenses. As 
discussed earlier, these offenses are separated into a 
one, two, or a three point category and correspond to 
a specific offense. The first dependent variable, Pre-
Ordinance Nuisance Rentals, included all of the 
violations listed in the Ordinance during the research 
period (November, 1999 – November, 2009), 
however, was restricted to rental properties that 
would have received at least a five point letter during 
the pre-ordinance or pretreatment period (November, 
1999 – November, 2004). In order to receive a five 
point letter, a rental property would have 
accumulated at least five points during a rolling 12 
month period. Some of these rentals would have been 
suspended if the Ordinance had been in effect during 
the pre-ordinance or pretreatment period (November, 
1999 – November, 2004). This variable was reported 
as the total number of violations for the specified 
units divided by the total number of specified rentals. 
A total of 96 rental properties were identified as ones 
that would have received at least the five point letter 

during the pre-Ordinance time period. This variable 
was reported by summing the violations for all of the 
identified pre-Ordinance nuisance rental properties 
and reported on a monthly basis. This ITS model can 
be diagrammed as:  

 
OA1 OA2.....OA60 OA61 X OA62 OA63 
OA64...OA122 

Independent Variable 

The independent variable is the State College 
Nuisance Rental Property Ordinance. The Ordinance 
was enacted in November, 2004 and contains a point 
system for specific offenses. As mentioned earlier, if 
a rental property accumulates five or more points, 
they receive a warning letter regarding the nuisance; 
at 10 or more points in a 12 month time period, the 
rental permit can be suspended for a period of six to 
twelve months, thereby not allowing the rental 
property manager to rent the property, which results 
in monetary loss.  

 
Non-equivalent Dependent Variable 
 

A non-equivalent dependent variable was used in 
the ITS model to enhance validity. Specifically, 
Shadish et al. (2002) point out that the construct 
validity can be strengthened, and the probability of 
many of the threats to internal validity in a times 
series can be examined by collecting time series data 
on a nonequivalent dependent variable that the 
treatment should not impact, but, however, would be 
expected to react in a similar fashion as the research 
dependent variable to an applicable validity threat. 
The non-equivalent dependent variable, Non-Rental 
Violations, was a monthly count of all ordinance 
violations not covered by the State College Nuisance 
Property Ordinance. These violations occurred 
outside of rentals and were not expected to be 
impacted by the Ordinance. The ITS model can be 
diagrammed as: 

 
Pre Ordinance Nuisance Rental Unit Violations 

OA1 OA2.....OA60 OA61 X OA62 OA63 
OA64...OA122 
 

Non-Rental Violations 
OB1 OB2.....OB60 OB61 X OB62 OB63 
OB64...OB122 

Results 

The first step taken in assessing the impact of the 
Ordinance was an examination of the pre-Ordinance 
mean versus the post Ordinance mean through 
independent sample t tests. The table below includes 
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the primary dependent variable (Pre-Ordinance 
Nuisance Rentals) and the non-equivalent dependent 

variable (Non-Rental Violations).   
 

 
Table 1: Independent Sample t-Test Output for Dependent Variables 

 
Variable Pre-Ordinance 

Monthly Mean 
Post  

Ordinance  
Monthly Mean 

Monthly Mean 
Difference 

% Change 

Pre-Ordinance 
Nuisance Rentals 

21.57 9.86 -11.71*** -54.29% 

Non-Rental  
Violations 

216.08 232.67 16.59 7.67% 

Note: p < .001*** 
 

 

Pre-Ordinance Nuisance Rentals decreased an 
average of 11.71 offenses per month in the post-
intervention time period, representing a near 55% 
reduction (p < .001). The Pre-Ordinance Nuisance 
Rentals included 96 rentals that were identified in the 
pre-Ordinance time period (November, 1999- 
November, 2004) as rental properties that would have 
received a five point warning letter as discussed 
earlier (i.e., the unit would have accumulated five 
points under the current Ordinance). These 96 rental 
units accounted for 1,316 citations or arrests during 
the pre-ordinance time period. It is important to note 
that these 96 rental units represent less than 1% of all 
rental properties in State College; however, they 
accounted for approximately 58% of all citations and 
arrests in rentals during the pre-ordinance time 
period. This significant reduction is a key finding as 
the Nuisance Rental Property Ordinance was directly 
aimed at rental properties with this number of 
violations. Interestingly, and of importance, during 
the same period, the non-equivalent dependent 
variable, Non-rental Violations increased by 16.59 
offenses per month, representing a 7.67 % increase. 

 
ITS Models 
 

The two ITS models examined the primary 
dependent variable (Pre-Ordinance Nuisance Rentals) 
and the corresponding non-equivalent dependent 
variable (Non-Rental Violations).  These ITS designs 

examined 61 months of pre-ordinance data and 61 
months of post-ordinance data. Since autocorrelation 
was not identified as an issue in any of the models, 
ordinary least squares regression (OLS) was used in 
the analysis. 

The first ITS model examined the dependent 
variable Pre-Ordinance Nuisance Rentals.     The Pre-
Ordinance Nuisance Rentals experienced an 
immediate, abrupt, and permanent decrease in the 
post ordinance months.  

It is important to note that it appears as if 
violations were decreasing in the months prior to the 
Ordinance; however, by examining the entire 
sequence plot, there is the same or similar seasonality 
both pre and post. The decrease around this time is 
likely due to the end of the fall semester and colder 
weather, which has been a slower time for police 
calls (State College Police, n.d.). Table 2 presents the 
results of the OLS regression analysis for Pre-
Ordinance Nuisance Rentals. The r-square of .302 
reveals that the State College Nuisance Rental 
Property Ordinance explained approximately 30% of 
the variance in crime for Pre-Ordinance Nuisance 
Rentals during the post ordinance time period. The 
data indicate that monthly rental crime in the 
identified pre-ordinance nuisance rentals decreased 
on average by 11.705 (p < .001) offenses per month 
after the ordinance was enacted. 

 
 

 
 

Table 2: OLS Regression Output for Pre-Ordinance Nuisance Rentals 
 

Variable  B  SE  Beta  t 

Constant  21.57  1.147    18.801 

Ordinance  ‐11.705  1.623  ‐.550  ‐7.213*** 
Note: r2 = .302, F = 52.028, p < .001*** 
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Figure 1: Sequence Plot of Pre-Ordinance Nuisance Properties and Non-rental Violations 
 

 
 

The second ITS model examined the dependent 
variable Non-rental Crime. Non-rental Crime 
experienced a fairly immediate, as opposed to a 
delayed, increase in crime. However, the increase 
was gradual and seemed to follow the trend during 
the pre-ordinance time period. This is supported by 
the low explanation of variance, or little impact, 
discussed next. Table 3 presents the results of the 

OLS regression analysis for Non-Rental Crime. The 
r-square of .016 suggests that the Ordinance 
explained approximately 1.6% of the variance in 
crime. The data indicate that monthly non-rental 
crime increased on average by 16.59 offenses after 
the ordinance was enacted. 
 

 
 

Table 3: OLS Regression Output for Non-rental Crime 
 

Variable  B  SE  Beta  t 

Constant  216.082  10.597    20.391 

Ordinance  16.590  14.986  .101  1.107 
Note: r2 = .016, F = 1.967 

 
Statistical analyses of the data revealed that the 

State College Nuisance Rental Property Ordinance 
had a significant impact on reducing the crime in 
nuisance rental properties. The additional time series 
model strengthened the internal validity and causal 
argument that the Ordinance was responsible for the 
reduction of crime in rentals.  

Discussion and Conclusion 

This research has identified several implications 
for policy. One of the most meaningful findings of 
this research was the significant reduction in crime in 
nuisance rental properties and support for third party 
policing programs involving rental property 
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managers. In addition, the data show that the impact 
of this reduction was permanent over the five years 
after the Ordinance was passed. This was likely due 
to revocation of six rental permits and the threat of 
dozens more. Without the Nuisance Rental Property 
Ordinance, it is reasonable to conclude that the crime 
in the nuisance rentals would have likely followed 
the trend of all other crime in State College. There 
were 1,316 citations or arrests in nuisance rental 
properties in the pre-ordinance time period, versus 
601 in the post-ordinance time period. If the level of 
crime in the nuisance rentals had remained constant, 
there would have been an additional 715 violations in 
the post ordinance time period. If the crime had 
followed the same or similar trend of violations in all 
other rental units and all other crime in State College 
(about an 8% increase), there would have been 
approximately 1,420 citations and arrests in nuisance 
rentals in the post Ordinance time period. 

It is difficult to determine the full impact that 
this reduction had on the community as well as on the 
State College Police Department and Department of 
Ordinance Enforcement. First, from a community 
standpoint, there were approximately 700 to 800 
fewer crimes in the five year post Ordinance time 
period in comparison to the pre-Ordinance time 
period. That equates to 700 to 800 fewer 
“victimizations.” Since the levels of the offenses 
specified in the Ordinance vary greatly (from an un-
shoveled sidewalk to rape and serious physical 
assaults), the level of victimizations cannot be 
determined. In addition, while victimizations are 
certainly an important area of concern, from a more 
general neighborhood/quality of life perspective, not 
knowing the specific level of victimization is not as 
essential. For example, many of the complaints at the 
neighborhood level are not about serious crime. The 
complaints often fall under the lower level local 
violations (trash, grass, snow) or lower level criminal 
violations (noise). Research has shown that focusing 
on lower level offenses improves quality of life, 
results in reductions in more serious crime, and also 
reduces fear of crime (Wilson & Kelling, 1982). The 
Nuisance Rental Property Ordinance could play a 
significant role in reducing crime and disorder and 
improving the quality of life in State College 
neighborhoods. This improvement in neighborhood-
level quality of life could help curb the 50 year trend 
in declining owner-occupied residences and possibly 
increase the rate of owner occupied housing.  

In addition to the reduction in violations and the 
positive impact in the neighborhoods, there are also 
budgetary impacts. It is difficult to determine a 
specific amount of money that was saved given the 
divergent nature of the violations involved. However, 
it is reasonable to assume that hundreds, if not 

thousands, of personnel hours were saved from the 
700 to 800 fewer crimes. This translates into tens of 
thousands of dollars in savings to State College 
Borough and also allows for personnel to focus on 
other pressing issues. It is rare that an initiative has 
such an impact on reducing crime and saves money at 
the same time. 

The positive impacts on the community and cost 
savings to State College Borough are obviously 
important and desirable benefits of the Ordinance. 
Another benefit that is difficult to quantify and 
measure, although very important, and possibly most 
important for the police department and community, 
is that there is a viable strategy to reduce crime and 
disorder in the vast majority of housing (i.e., rental) 
in State College Borough. The State College 
Nuisance Rental Property Ordinance is not simply a 
“feel good” program. The Ordinance works. It 
provides the police and community with a tool to 
effectively reduce crime and disorder in nuisance 
rentals. This is directly in line with how the police 
role has changed and continues to change since the 
1960s. Since that time, many police departments have 
adopted a community and problem oriented approach 
that is designed to mobilize the community against 
crime (Johnson, Golub, & McCabe, 2010). 

Third party policing programs are a common and 
growing trend. Some suggest that third party policing 
represents a new form of decentralized policing 
(Anleu, Mazerolle, & Presser, 2000). Others go 
farther and assert that it represents an overall shift in 
the government’s approach to enforcement and 
regulation (Weisburd, 2008). Whether it represents a 
change in policing or overall government, it is 
important to monitor and evaluate the success and 
failure of third party policing programs, as well as the 
benefits, costs, and consequences to those in the third 
party role. Sherman (1993) identified that the future 
of research on crime and delinquency was dependent 
on understanding the specific conditions that impact 
crime. Similarly, the future of third party policing is 
dependent on understanding the ability and span of 
control of the third party, and the impact they can 
have on crime. 
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Estimates indicate that approximately one-

quarter of a million individuals are raped or sexually 
assaulted each year, with one in five American 
women experiencing rape at some point during the 
life course (Koss, 1993; Truman & Langton, 2014). 
These figures are particularly troubling when 
considering the physical and mental health 
consequences associated with sexual victimization. 
Victims of completed sexual assaults and rapes are at 
an increased risk for health consequences such as 
post-traumatic stress disorder, anxiety, substance use, 
depression, syphilis, gonorrhea, chlamydia, and other 
sexually transmitted infections (Burgess & 
Holmstrom, 1979; Duncan, Saunders, Kilpatrick, & 
Resnick, 1996; Jenny et al., 1990; Kawsaw, Anfield, 
Walters, McCabe, & Forster, 2004; Siegel, Golding, 

Stein, Burnam, & Sorenson, 1990). Because these 
detrimental outcomes are associated with completed 
assaults, understanding the effects of victim 
resistance behaviors during sexual assault is critical. 
After all, some scholars suggest that an important 
component of rape prevention is an effective defense 
(Norris, Nurius, & Dimeff, 1996). However, the topic 
of rape resistance is complicated by the possibility of 
sustaining physical injury if a victim tries to fight 
back verbally or physically during an assault. 
Controversy and debates have erupted regarding 
whether victim resistance is merely a response to an 
assault or may actually provoke injury (see Ullman & 
Knight, 1995).   

Despite the controversy surrounding victim 
resistance and injurious consequences, it is important 
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to identify resistance strategies that may work in 
efforts of preventing victim injury and rape 
completion in sexual assault offenses. This 
information can also inform victim decision making. 
Women can decide how to respond to sexual assaults, 
choosing whether to resist or remain passive. Overall, 
identifying effective resistance strategies and 
disseminating the information are crucial steps in 
educating women on a topic that directly influences 
their reality.  It is also important to determine 
whether the use of multiple resistance strategies 
during a sexual assault, such as using verbal and 
physical resistance together or more than one form of 
physical resistance, can have an effect on victim 
injury and/or rape completion. It is necessary to note 
that examining resistance strategies in efforts of 
educating potential victims does not mean that 
victims must resist during sexual assaults or that they 
are at fault if they are unable to stop it (Ullman, 
2007).  

Prior studies have provided the foundation for 
rape resistance research (e.g., Bart, 1981; Clay-
Warner, 2002; Kleck & Sayles, 1990; Levine-
MacCombie, & Koss, 1986; Ullman & Knight, 1992, 
1993, 1995); however, questions remain regarding 
whether various forms of resistance—and how they 
are measured—affect either the likelihood or the 
amount of victim injury or the likelihood of rape 
completion. The current study seeks to address these 
important empirical questions. Specifically, this study 
estimates the effects of several measures of resistance 
strategies on victim injury outcomes and rape 
completion to determine if variations in measurement 
influence results. By using multiple methods of 
measurement of both the dependent and independent 
variables, we are able to provide a more nuanced 
understanding regarding the effects of various 
resistance strategies.  

Sexual Assault Resistance Strategies 

Rape resistance strategies are broadly 
conceptualized as any protective action taken with 
the goal of avoiding completed rape or injurious 
consequences. These strategies include verbal and 
physical action or a combination of both forms of 
resistance (Quinsey & Upfold, 1985; Zoucha-Jensen 
& Coyne, 1993). More specifically, physical 
resistance includes actions such as fighting, biting, 
scratching, kicking, and punching; verbal resistance 
includes any vocal strategies, such as screaming, 
crying, and telling the suspect to stop (Clay-Warner, 
2002; Norris et al., 1996; Zoucha-Jensen & Coyne, 
1993).1 Findings suggest that these various resistance 
strategies have differing effects depending on the 
situational context of the assault (Bart, 1981; Quinsey 

& Upfold, 1985; Ullman & Knight, 1993), and 
studies have been generally inconsistent in their 
measurement of victim resistance. 

Studies of sexual assault resistance and 
protective action have generally followed three paths. 
The two more developed bodies of research have 
focused on resistance in the context of avoiding 
completed rape and the relationship between rape 
resistance and injurious outcomes. Researchers 
generally agree that active rape resistance is effective 
for evading the completion of rape (Clay-Warner, 
2002; Guerette & Santana, 2010; Kleck & Sayles, 
1990; Marchbanks, Lui, & Mercy, 1990; Ullman, 
1998; Ullman, 2007; Ullman & Knight, 1992; 
Zoucha-Jensen & Coyne, 1993). Whereas fighting, 
fleeing, and screaming are all linked to a decreased 
likelihood of rape completion, less active verbal 
strategies such as reasoning, pleading, and crying, are 
associated with a higher likelihood of rape 
completion (for review, see Ullman, 2007). Unlike 
the largely consistent findings regarding resistance 
and rape avoidance, research results regarding the 
effect of resistance on injury avoidance is mixed 
(Atkeson, Calhoun, & Morris 1989; Block & Skogan, 
1986; Brecklin & Ullman, 2001; Kleck & Sayles, 
1990; Marchbanks et al., 1990; Prentky, Burgess, & 
Carter, 1986; Ullman & Knight, 1993). The third less 
developed—but growing—research tradition has 
examined the situational and contextual factors that 
shape sexual assault outcomes (discussed in more 
detail below). Overall, these three bodies of literature 
have produced necessary and important knowledge 
on various resistance topics including rape avoidance 
generally (Bart, 1981), victim protective action and 
injurious outcomes (Kleck & Sayles, 1990; Ullman & 
Knight, 1992), rape avoidance by rapist type (Ullman 
& Knight, 1995), non-stranger rape avoidance 
(Levine-MacCombie & Koss, 1986), and the 
effectiveness of protective action across different 
situations (Clay-Warner, 2002; Ullman & Knight, 
1993). Although this work has provided the 
foundation for research on rape resistance strategies, 
it has resulted in a body of literature with 
contradictory findings (for a recent review, see Tark 
& Kleck, 2014). This is particularly true for work 
focusing on resistance and injurious outcomes.  

Research on sexual assault resistance and its 
effects on the likelihood of victim injury has 
produced mixed conclusions.2 Some research has 
found that protective action during sexual assault 
increases the likelihood a victim will suffer an injury 
(Kleck & Sayles, 1990; Marchbanks et al., 1990; 
Prentky et al., 1986; Ullman & Knight, 1993), and 
some scholars have argued that forceful resistance is 
useless and sometimes dangerous (Brecklin & 
Ullman, 2001; Griffin & Griffin, 1981; Marchbanks 
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et al., 1990). Linking protective action to 
dangerousness is often based on findings that suggest 
a connection between resistance and injury. 
Marchbanks and colleagues (1990) found that the 
likelihood of injury increased when victims engaged 
in any form of self-protective action. In addition, 
Ullman & Knight (1993) found that the probability of 
injury increased when victims verbally resisted (i.e. 
screaming, crying, or pleading) indoors, and Kleck 
and Sayles (1990) found that forceful resistance and 
arguing with or threatening the attacker was 
significantly associated with higher rates of victim 
injury. The linking of resistance and dangerousness 
may be problematic. Findings that indicate a positive 
relationship between rape resistance and injury may 
tell an incomplete story, as such research does not 
establish the sequencing of events; it is unclear 
whether rape resistance actions preceded or followed 
the suspect’s infliction of injury (e.g., Atkeson, et al., 
1989; Block & Skogan, 1986; Brecklin & Ullman, 
2001; Griffin & Griffin, 1981; Marchbanks et al., 
1990; Ruback & Ivie, 1988). Highlighting 
inconsistencies within this body of literature, studies 
have also found that resistance reduces injury (Kleck 
& Sayles, 1990), and some have found no significant 
effects (Guerette & Santana, 2010; Kleck & Sayles, 
1990; Tark & Kleck, 2014; Ullman & Knight, 1992; 
Zoucha-Jensen & Coyne, 1993). Additionally, 
research that teases apart different sexual assault 
resistance strategies reveals a more complex story. 
Quinsey and Upfold (1985), for example, found that 
victim resistance was positively associated with 
injury only in cases when the victim verbally resisted 
a known attacker. They found, however, that general 
resistance was associated with a lower probability of 
sustaining injury. Furthermore, research examining 
the sequential timing of victim resistance has found 
that increasing levels of initial perpetrator violence 
results in more serious victim injury due to increases 
in victim resistance. Stated differently, injury may 
result out of a more violent attacker (Ullman, 1997; 
Ullman & Knight, 1991). 

Like research focusing on victim resistance and 
injurious consequences, mixed results are found in 
the body of resistance literature focusing on the 
contextual factors that shape sexual assault outcomes 
(Bart, 1981; Clay-Warner, 2002; Norris et al., 1996; 
Ullman & Knight, 1993, 1995). More than three 
decades ago, Bart (1981) found that respondents were 
more likely to avoid rape when their assailant was a 
stranger, the incident occurred outside, they 
employed multiple resistance strategies, and their 
primary concern during the attack was not being 
raped. Clay-Warner (2002) examined situational 
factors including the presence of a bystander, 
location of attack, whether the offender was a 

stranger, and suspect weapon use. Her research 
indicated that the efficacy of resistance strategies did 
not vary across most situations. Alternatively, 
Ullman & Knight (1993) found that women who 
fought back were more likely to avoid rape, even if a 
weapon was present. The likelihood of injury, 
however, increased when victims resisted against 
assailants who used a weapon. Most recently, Tark & 
Kleck (2014) investigated numerous rape resistance 
strategies and found that most protective actions 
(forceful and nonforceful) reduced the likelihood of 
rape. Specifically, running away, struggling, hiding, 
bringing attention to the incident, and attacking the 
perpetrator without a weapon reduced the risk of rape 
completion compared to nonresistance. Despite 
mixed findings, these studies demonstrate the general 
move toward more nuanced investigations of 
resistance (see Ullman & Knight, 1991; Tark & 
Kleck, 2014). However, there remains a lack of work 
addressing whether the operationalization of different 
sexual assault resistance variables influences 
empirical findings regarding victim injury and rape 
avoidance. This gap in knowledge may be due to the 
recent decline in rape resistance research.  

Despite the relatively large body of work 
produced in the 80s, 90s, and early 21st century, 
research examining rape resistance has decreased in 
the last decade.3 In fact, Ullman (2007), in her 10-
year review of rape avoidance literature, cited only 
seven studies published between 2000 and 2007. This 
recent decrease in research has delayed the 
development of knowledge on this relatively 
understudied issue. One consequence of the limited 
development in resistance research is that existing 
work has resulted in a body of literature with mixed 
conclusions. These variations in findings may be due 
to different study foci (i.e. rape avoidance generally 
vs. situational factors), varying measurement 
techniques, failure to include statistical controls, 
small samples, differences in sample type, and 
differing analytic strategies such as AVOVA (e.g. 
Ullman & Knight, 1995; c.f. Ullman & Knight, 1991; 
Tark & Kleck, 2014), regression analysis (e.g. 
Quinsey & Upfold, 1985), and qualitative analysis 
(e.g. Bart, 1981).4 The current study seeks to address 
the recent decline in rape resistance research by 
contributing to the small body of rape resistance 
literature that has employed sophisticated statistical 
methods using large sample sizes (e.g. Tark & Kleck, 
2014; Ullman, 1998; Ullman & Knight, 1991). 
Moving beyond prior work, this study estimates the 
effects of several resistance strategy measures on 
victim injury outcomes and rape completion. 
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Current Focus 

Despite general progress in understanding the 
relationship between sexual assault resistance 
strategies and assault outcomes, additional work 
needs to clarify the nature of this relationship. The 
present study addresses issues related to this goal and 
contributes to the current body of literature in three 
important ways. First, we assess whether sexual 
assault resistance, measured in various ways, 
influences the likelihood or amount of victim injury. 
Second, we examine the effects of these measures on 
the likelihood of rape completion. Finally, we further 
disaggregate our measures of resistance to provide 
additional insights into how various forms of 
resistance might influence our outcomes of interest.   

Methods 

Data 

We analyze quantitative data on 944 sexual 
assault complaints that were reported to the Los 
Angeles County Sheriff’s Department (LASD) and 
the Los Angeles Police Department (LAPD) in 2008, 
which were collected for a study of policing and 
prosecuting of sexual assault (Spohn & Tellis, 2012). 
For that study, case files were collected for sexual 
assaults with female victims that were reported in 
2008. Outcome data on rape, attempted rape, sexual 
penetration with a foreign object, oral copulation, 
sodomy, unlawful sex, and sexual battery were 
collected. From the LASD, case files were obtained 
for all reports that met the selection criteria (N = 
543).5 Due to the numerous cases reported to the 
LAPD in 2008, a stratified random sample of cases 
was selected (N = 401). To ensure an adequate 
number of cases from each of the LAPD’s 19 
divisions, as well as an adequate number of cases 
from each case clearance category (cleared by 
exceptional means, investigation continuing, cleared 
by arrest, and unfounded), the sample was stratified 
by LAPD division and, within each division, by the 
type of case clearance. During initial data collection, 
the goal was to select six cases from each case 
closure type from each of the 19 divisions that 
existed in 2008. This would have produced a sample 
of 456 cases. Because each division did not 
necessarily have 6 cases from each case closure type 
in 2008, the final LAPD sample included 401 cases. 
Case files were initially coded for more than 350 case 
processing and assault-related variables based on 
several readings of the case narratives. Victims were 

 
 

interviewed by police personnel using uniform report 
documents; however, each interview was distinct in 
the type of information provided. The coding system 
was developed by examining the narratives and 
identifying contextual themes. In addition to 
information about rape resistance, rape completion, 
and injury, cases were coded for factors relating to 
victim and suspect characteristics, assault 
characteristics, the characteristics of the relationship 
between the victim and suspect, the victim’s 
experiences with the criminal justice system, and the 
combined influences of characteristics that result in 
an activation of law enforcement response. 

It is important to note that the present study 
relied on sexual assault cases that were reported to 
the LAPD and the LASD; therefore, it is exploratory 
in nature and limited in generalizability. Studies of 
sexual assault that rely on police reports are limited 
because they reflect only those that have come to the 
attention of law enforcement. Therefore, they are not 
necessarily representative of all sexual assaults. In 
addition, sexual assaults where resistance strategies 
did not result in injury or rape completion may be 
underrepresented; it is likely that women who fought 
back and avoided injury or rape would not report the 
incident to the police. Along these same lines, 
victims in this sample may have over-reported the 
use of resistance strategies and the amount of injuries 
suffered to appeal to law enforcement officers. 
Victims may believe that their case will be taken 
more seriously if injuries are present and resistance 
was used. A final limitation of the present study 
includes the inability to verify the accuracy of the 
information in each case file. Although we were 
provided with a redacted copy of each case, we 
cannot know if the information provided by the 
investigating officer accurately represents the 
victim’s, suspect’s, and witnesses’ experiences. 

The sample consisted of female victims between 
the ages of 12 and 99, with an average age of 26.6 

The majority of cases involved Hispanic or Latina 
victims, accounting for 48.8 % of the sample (n = 
448). Additionally, 24.79% of the sample were White 
(n = 234), 21.13% were Black (n = 194), and 5.28% 
were categorized as “other.” Regarding the suspects, 
the majority of cases, 89.1%, had only one suspect (n 
= 841), 6.9% had two suspects (n = 65), and 3.9% (n 
= 37) had three or more suspects. Of the first 
identified suspect, 16% of suspects were White (n = 
151), 25.7% were Black (n = 243), 49.6% were 
Hispanic (n = 468), 2.9% were Asian (n = 27), and 
1.9% were identified as “other” (n = 18).7 Descriptive 
statistics for the sample are presented in Table 1. 
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Table 1: Descriptive Statistics- Sexual Assault Victimization, LAPD & LASD 2008 
Variables Mean or % SD 

Dependent Variables 

Victim Injury (1 = yes) 39.62 %  

Victim Injury Index .66  .98 

Bruise 24.15 %  

Cuts 14.19 %  

Burns .53 %  

Broken Bones .42 %  

Stab Wounds .11 %  

Internal Injuries 1.80 %  

Genital Injuries 20.25 %  

Bite Marks 2.55 %  

Choke Marks 2.65 %  

Completed Rape (1 = yes) a 85.16 %  

Independent Variables 

Any Resistance Used  73.09 %  

Forceful Physical Resistance Used 17.16 %  

Fought Back 16.72 %  

Used Weapon to Fight Back 1.53 %  

Non-Forceful Physical Resistance Used  55.30 %  

Struggled 49.40 %  

Fled/Attempt Flee 24.26 %  

Forceful Verbal Resistance Used 61.76 %  

Attempt to Fool/Dissuade 2.40 %  

Screamed 23.88 %  

Protested/Said “Stop” 55.51 %  

Called Suspect Names .87 %  

Non-Forceful Verbal (Cried) 15.80 %  

Verbal Resistance Score .98  .91 

Physical Resistance Score .92  .93 

All Resistance Score 1.90  1.53 

Control Variables 

Rape 59.53 %  

Weapon Used  10.38 %  

Victim Consumed Alcohol 23.27 %  

Victim Used Drugs 6.59 %  

Suspect Consumed Alcohol 31.32 %  

Non-Stranger  46.70 %  

Intimate Partner 21.60 %  

Stranger (Reference) 31.70 %  

Victim Age 26.15  12.64 

Victim Black 21.13 %  

Victim Hispanic 48.80 %  

Victim White (Reference) 24.79 %  

Victim Other Race 5.28 %  

Suspect Age 31.83  11.78 

Suspect Black 28.19 %  

Suspect Hispanic 54.29 %  

Suspect White (Reference) 16.00 %  

Suspect Other Race 1.52%  

a This dependent variable uses subsample of completed rape versus attempted rape only (N= 701) 
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Variables 

Dependent variables. Assaults were coded for 
the presence (or absence) of various victim injuries, 
which included bruises (n = 228), cuts (n = 134), 
burns (n = 5), broken bones (n = 4), stab wounds (n = 
1), internal injuries (n = 17), genital injuries (n = 
191), bite marks (n = 24), and choke marks (n = 25). 
During a sexual assault incident, victims may have 
received more than one type of injury, which were 
initially coded separately using dichotomous 
indicators. For the present study, we use two injury 
dependent variables. First, we use a dichotomous 
indicator for victim injury that was coded 1 if the 
victim suffered any type of collateral injury, with 0 
signifying no reported injury to the victim. Second, 
we conducted additional analyses using a 6-item 
variety score measure of victim injury, which 
combines the various injuries into a count variable 
(M = .66; SD = .98). Regarding rape completion, 
completed rape was used to indicate if the victim 
reported either a completed or attempted rape (1 = 
rape, 0 = attempted rape). 

Independent variables. Cases were coded using 
dichotomous indicators for the presence (or absence) 
of various resistance strategies. Physical resistance 
strategies included physical fighting (n = 153), such 
as hitting, biting, scratching, and kicking; struggling 
(n = 452); fleeing or attempting to flee (n = 222); and 
used weapon to fight back (n = 14).7  First, these 
variables were used to make two dichotomous 
variables for forceful physical resistance, which 
includes physical fighting and using a weapon to 
fight back (1 = forceful physical resistance used, 0 = 
not used) and non-forceful physical resistance, which 
includes struggling and attempting to flee (1 = non-
forceful physical resistance used, 0 = not used). 
Second, a 4-item composite measure was created that 
sums the total number of physical resistance 
strategies used by the victim (M = .92, SE = .93).  

In addition to measures for physical resistance 
strategies, verbal resistance was also included. Verbal 
resistance strategies included crying (n = 145), 
screaming (n = 219), attempting to fool or dissuade 
(n = 22), called suspect names (n = 8), and protesting  
(i.e., telling the suspect “no”; n = 508). Each 
individual strategy was coded 1 if the victim engaged 
in that type of resistance strategy during the assault. 
As with the physical resistance variables, these were 
first used to create two dichotomous variables 
indicating forceful verbal resistance, including 
attempting to fool or dissuade, screaming, protesting, 
and calling the suspect names (1 = forceful verbal 
resistance used, 0 = not used) and non-forceful verbal 
resistance, which represents crying. Additionally, a 
5-item verbal resistance variety score was created 

that combines these strategies, measuring the total 
number of verbal resistance strategies used by the 
victim (M = .98, SD = .91). Also included were two 
variables which represent all forms of resistance 
strategies. The first variable is a dichotomous 
indicator of any resistance used during the assault (1 
= victim used resistance, 0 = no resistance used). 
Finally, a 9-item all resistance variety index was 
created to account for all forms of physical and 
verbal resistance strategies (M = 1.90, SD = 1.53).  

Control variables. A number of variables were 
included in the analyses as statistical controls in order 
to isolate the effects of victim resistance strategies. 
Control variables in this study included continuous 
variables for victim age and suspect age and dummy 
variables for victim and suspect race (Black and 
Hispanic) with White as the reference group (see 
above for percentages). Additionally, suspect use of 
alcohol (31.32%) and suspect weapon use (10.38%) 
were measured using dichotomous variables (both 
coded as 1=affirmative to using alcohol or use of 
weapon, respectively). In addition, rape was used to 
indicate if the victim reported either a completed or 
attempted rape (1 = rape/attempted rape reported, 0 
=other type of sexual assault reported). This control 
variable is only used when examining injurious 
consequences; it is not used when examining rape 
completion. If the victim consumed alcohol (23.27%) 
and victim used drugs (6.59%), were additional 
dichotomous control variables used for the analyses 
(1 = yes, 0 = no). We included three dummy 
variables measuring the victim-suspect relationship, 
whether the suspect was a non-stranger (46.70%), 
suspect was an intimate partner (21.60%), with 
suspect was stranger (31.70%) as the reference 
group. 

Analytic Strategy 

As demonstrated above, research on sexual 
assault resistance has taken many forms and has 
resulted in mixed and inconsistent findings. In order 
to substantially contribute to this body of literature, 
we estimate the effects of several measures of 
resistance strategies on victim injury outcomes and 
rape completion. After estimating the bivariate 
relationships (Pearson’s r) between the various 
resistance variables, theoretically relevant control 
variables, and the dependent variables of interest, we 
first estimate the effects of victim resistance, net of 
controls, on whether a victim sustained injuries 
during the assault using a series of logistic regression 
models. Second, we estimate a series of negative 
binomial models using the variety score measure of 
victim injury. Third, we estimate the effects of these 
resistance measures on the likelihood of rape 
completion compared to attempted rape. Lastly, we 
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disaggregate the resistance strategies and test them 
simultaneously on the outcomes of interest. Robust 
standard errors are estimated for all multivariate 
models to guard against potential bias from 
heteroskedasticity (Long & Freese, 2006). 

Results 

Prior to presenting the results of the multivariate 
models we begin by assessing the bivariate 
correlations presented in Table 2. As might be 
expected, there was a high level of correlation 
between the verbal and physical resistance measures. 
Given these high levels of correlation, model 
diagnostics were conducted to determine whether 
collinearity would bias the parameter estimates in a 
multivariate model. Variance inflation factors (VIF) 
for the variables in all subsequent models were below 
2, well below the standard conservative cutoff of 4 
(Fox, 1991), and the condition indices for all models 
were between 15 and 16, well below 30, the standard 
threshold for acceptability (Belsley, Kuh, & Welsch, 
1980). These significant bivariate correlations 
between our variables of interest, coupled with no 
evidence of harmful levels of collinearity, provide 
reason to move forward with multivariate models.  

Table 3 presents the findings from our first 
multivariate logistic regression models estimating the 
effects of resistance on the likelihood of the victim 
being injured. First, victim injury is regressed on our 
first measure of resistance, which is a dichotomous 
indicator for any type of resistance (Model 1). This 
model revealed that resistance, when measured in this 
way, does not predict victim injury. In Model 2, we 
tease apart the four types of resistance strategies 
(forceful physical, non-forceful physical, forceful 
verbal, and non-forceful verbal) using separate 
dichotomous measures to determine if using physical 
and verbal strategies have independent effects on the 
likelihood of sustaining physical injury during sexual 
assault. This analysis also revealed that most 
resistance strategies, when measured using these 
dichotomous indicators, do not predict injurious 
consequences, the notable exception being forceful 
physical resistance, which increases the likelihood of 
receiving an injury by 88% (b = .63, p < .01).  

 
 
 
 
 
 
 
 
 

In Model 3, victim injury is regressed using 
variety scores for both verbal and physical resistance. 
This analysis indicates that the number of physical 
resistance strategies used does not significantly 
predict injurious outcomes; however, the more verbal 
resistance strategies used by the victim increased the 
odds of receiving an injury by about 23% (b = .21, p 
< .05). Additionally, in the final model victim injury 
is regressed using a variety score that combines all 
forms of resistance into one measure. This measure 
assesses whether the likelihood of injury increases as 
victims engage in more forms of resistance. This 
analysis indicates that the number of resistance 
strategies used during a sexual assault significantly 
increases the likelihood of sustaining physical injury. 
Specifically, for a one unit increase in the number of 
resistance strategies used, there is a 17% increased 
likelihood of the victim sustaining an injury (odds 
ratio = 1.17; b = .16; p <.01). Across these models, 
rape had the largest effect on whether the victim 
received an injury. The odds ratios indicate that a 
victim of rape was between 2.25 and 2.44 times more 
likely to incur injury during the assault (Model 1: b = 
.89, p < .001; Models 2 and 3: b = .95, p <.001; 
Model 4: b = .92; p < .001). 

We also estimated negative binomial models 
using a 6-item variety score measure of victim injury. 
The results of these models reveal consistent findings 
with the logistic models presented earlier in this 
paper—with two exceptions (see Table 4). First, in 
Model 2, the forceful physical resistance 
dichotomous variable was found to be statistically 
significant in increasing the amount of injury 
sustained by a victim (b = .38; p < .01) and non-
forceful verbal resistance (i.e. crying) was also shown 
to increase the amount of injury sustained by the 
victim (b = .31; p < .05). Second, both verbal (b = 
.11) and physical resistance (b = .09) scores were 
statistically significant at the p < .10 level in Model 
4, indicating an increased amount of injury. The all 
resistance score variable remained significant in this 
model, positively predicting the amount of injury 
sustained by the victim (b =.10; p < .01). 
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Table 2: Correlation Matrix 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

1 Victim Injury -                       

2 Victim Injury Index .82* -                      

3 Completed Rape .04 .05 -                     

4 Any Resistance  -.02 -.03 -.13* -                    

5 Forceful Physical .07 .05 -.26* .26* -                   

6 Non-Forceful Physical .00 -.01 -.20* .61* .33* -                  

7 Forceful Verbal .00 -.01 -.07 .80* .17* .47* -                 

8 Non-Forceful Verbal .04 .09* .07 .27* .03 .18* .27* -                

9 Physical Resistance Score .06 .05 -.28* .52* .69* .80* .39* .12* -               

10 Verbal Resistance Score .05 .09* -.04 .63* .20* .44* .76* .67* .39* -              

11 All Resistance Score .07 .09* -.19* .69* .54* .75* .68* .47* .84* .83* -             

12 Rape .04 .04 .84* -.07 -.19* -.13* -.02 .09* -.20* .03 -.11* -            

13 Weapon Used  .07 .10* -.01 -.02 .02 -.06 -.12 -.02 .00 -.09* -.05 -.02 -           

14 Suspect Alcohol Use .17* .14* .04 -.10* -.06 -.03 -.04 -.03 -.02 -.03 -.03 .00 -.04 -          

15 Victim Alcohol Use .13* .13* .09* -.21* -.10* -.17* -.17* -.10* -.14* -.15* -.17* .04 -.07 .58* -         

16 Victim Used Drugs -.03 -.05 .05 -.13* .00 -.04 -.18* -.08* -.03 -.16* -.11* .01 .03 .05 .19* -        

17 Non-Stranger  -.04 -.05 .10 -.06 -.13* -.11* -.01 -.07 -.15* -.07 -.13* .07 -.07 .15* .16* .06 -       

18 Intimate Partner .05 .09 .02 .09* .04 .10* .13* .13* .08 .15* .13* .04 -.04 -.07 -.17* -.12* -.62* -      

19 Victim Age .07 .08 -.11* -.04 .00 -.05 -.02 -.09 -.04 -.06 -.06 -.10* .00 .01 .02 -.03 -.29* .27* -     

20 Victim Black -.05 -.04 .07 -.01 .04 .02 .04 .00 .03 -.00 .02 .07 .01 -.15* -.11* .07 .05 -.06 -.02 -    

21 Victim Hispanic .02 .00 -.10* .02 -.01 .00 .00 .01 -.03 .03 .00 -.08* .06 .12* -.06 -.09* .00 .07 .00 -.55* -   

22 Suspect Age -.02 .00 -.08 -.06 .02 -.01 -.08 -.07 .01 -.10* -.05 -.09* -.01 -.05 -.02 .02 -.11* .09* .50* .01 -.05 -  

23 Suspect Black .00 .00 .12* .01 -.01 .03 .05 .05 .02 .03 .03 .09* .01 -.09* -.05 .07 .05 -.10* .01 .73* -.47* -.05 - 

24 Suspect Hispanic .05 .04 -.19* .06 .05 .04 .03 -.04 .05 .04 .06 -.15* .00 .05 -.03 -.08 -.03 .03 -.06 -.53* .61* -.01 -.69*

p < .05 (two-tailed test). 
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Variables 
Model 1 Model 2 Model 3 Model 4 

b SE z b SE z b SE z b SE z 

Resistance              

Any Resistance  .18 .19 .96          

Forceful Physical     .63 .23 2.74**       

Non-Forceful     .01 .19 .07       

Forceful Verbal     .10 .20 .50       

Non-Forceful Verbal     .13 .22 .87       

Physical Resistance Score       .10 .10 1.07    

Verbal Resistance Score       .21 .09 2.19*    

All Resistance Score          .16 .05 2.84** 

Rape .89 .17 5.09*** .95 .18 5.25*** .95 .18 5.22*** .92 .18 5.20*** 

Weapon Used  .68 .26 2.64** .71 .26 2.76** .75 .25 2.93*** .75 .25 2.96** 

Suspect Alcohol Use .64 .21 3.07** .64 .21 3.00** .62 .21 2.91** .63 .23 2.92** 

Victim Alcohol Use .44 .24 1.78 .50 .25 1.99* .53 .25 2.11* .52 .25 2.10* 

Victim Used Drugs -.33 .32 -1.02 -.34 .33 -1.06 -.32 .33 -.95 -.31 .33 -.92 

Non-Stranger  .00 .20 1.00 .06 .21 .28 .01 .21 .03 -.01 .20 -.04 

Intimate Partner .50 .23 2.14* .47 .24 2.00* .44 .24 1.85 .43 .24 1.79 

Victim Age .01 .01 1.84 .02 .01 2.06* .02 .01 2.13* .02 .01 2.12* 

Victim Black -.31 .29 -1.09 -.34 .29 -1.17 -.27 .29 -.94 -.26 .29 -.90 

Victim Hispanic -.19 .21 -.91 -.19 .22 -.87 -.18 .22 -.84 -.19 .22 -.86 

Suspect Age -.01 .01 -1.15 -.01 .01 -1.07 -.01 .01 -1.25 -.01 .01 -1.20 

Suspect Black .63 .30 2.13* .59 .30 1.97* .52 .30 1.74 .51 .30 1.71 

Suspect Hispanic .52 .25 2.10* .48 .25 1.95* .45 .25 1.79 .45 .25 1.79 

Constant -1.89 .41 -4.65*** -2.07 .41 -5.05*** -2.10 .41 -5.11*** -2.08 .41 -5.11*** 

Model χ2 82.37*** 93.85*** 95.62*** 96.31*** 

McFadden R2 .09 .10 .10 .10 

N 750 742 739 739 

Entries are unstandardized coefficients (b) with robust standard errors (SE) 
* p < .05; ** p < .01; *** p < .001 (two-tailed test). 

Table 3: Logistic Regression Models Predicting Victim Injury 



 SEXUAL ASSAULT RESISTANCE STRATEGIES  65 

Criminology, Criminal Justice, Law & Society – Volume 16, Issue 2 

Variables 
Model 1 Model 2 Model 3 Model 4 

b SE z b SE z b SE z b SE z 

Resistance              

Any Resistance  .10 .12 .86          

Forceful Physical     .38 .14 2.77**       

Non-Forceful     .04 .12 .36       

Forceful Verbal     -.06 .14 -.45       

Non-Forceful Verbal     .31 .13 2.27*       

Physical Resistance Score       .11 .06 1.87a    

Verbal Resistance Score       .09 .05 1.68b    

All Resistance Score          .10 .03 3.13** 

Rape .54 .13 4.24*** .48 .13 3.74*** .57 .13 4.46*** .58 .13 4.60*** 

Weapon Used  .48 .14 3.45*** .57 .14 4.16*** .53 .13 3.97*** .53 .13 3.95*** 

Suspect Alcohol Use .27 .13 2.15* .25 .13 2.01* .26 .13 2.13* .36 .12 2.13* 

Victim Alcohol Use .38 .14 2.69** .28 .14 2.63** .43 .14 3.09** .43 .14 3.09** 

Victim Used Drugs -.36 .19 -1.83 -.46 .21 -2.17* -.33 .20 -1.61 -.33 .20 -1.64 

Non-Stranger  .12 .14 .83 .12 .14 .85 .09 .14 .68 .10 .14 .71 

Intimate Partner .47 .15 3.18*** .48 .15 3.21*** .41 .15 2.77** .42 .15 2.78** 

Victim Age .01 .01 1.36 .00 .01 1.28 .01 .00 2.00* .01 .00 2.01* 

Victim Black -.17 .19 -.91 -.16 .19 -.84 -.12 .18 -.68 -.13 .18 -.70 

Victim Hispanic -.20 .14 -1.42 -.24 .14 -.164 -.21 .14 -1.52 -.21 .14 -1.50 

Suspect Age -.00 .01 -.42 -.00 .01 -.41 -.00 .00 -.96 -.00 .00 -.97 

Suspect Black .38 .19 1.98* .36 .19 1.90 .28 .19 1.49 .28 .19 1.50 

Suspect Hispanic .36 .16 2.22* .36 .16 2.20* .31 .17 1.88 .31 .17 1.88 

Constant -1.48 .27 -5.50*** -1.61 .28 -5.73*** -1.59 .27 -5.92*** -1.59 .27 -5.92*** 

Model χ2 97.47*** 135.79*** 135.35*** 134.12*** 

McFadden R2 .05 .06 .06 .06 

N 747 739 736 736 

Entries are unstandardized coefficients (b) with robust standard errors (SE) 
a p = .06; b p = .09;  

* p < .05; ** p < .01; *** p < .001 (two-tailed test). 

 

Table 4: Negative Binomial Regression Models Predicting Variety of Victim Injury Score 
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Table 5: Logistic Regression Models Predicting Completed Rape vs. Attempted Rape in Models Predicting Variety of Victim Injury Score 

Variables 
Model 1 Model 2 Model 3 Model 4 

b SE z b SE z b SE z b SE z 

Resistance              

Any Resistance  -.91 .39 -2.37*          

Forceful Physical     -1.15 .29 -4.01***       

Non-Forceful     -1.13 .38 -3.01**       

Forceful Verbal     .11 .29 .30       

Non-Forceful Verbal     .58 .37 1.56       

Physical Resistance Score       -.87 .14 -6.31***    

Verbal Resistance Score       .22 .15 1.44    

All Resistance Score          -.37 .08 -4.42*** 

Weapon Used  -.02 .37 -.05 .11 .41 .26 .24 .41 .58 .00 .38 .01 

Suspect Alcohol Use .-.04 .32 -.13 -.01 .34 -.04 .06 .34 .19 .00 .33 .01 

Victim Alcohol Use .57 .38 1.54 .40 .40 1.00 .43 .40 1.07 .48 .38 1.26 

Victim Used Drugs .35 .56 .62 .76 .58 1.30 .72 .59 1.23 .30 .56 .54 

Non-Stranger  .88 .31 2.83** .67 .33 2.03 .64 .32 2.00* .79 .31 2.50** 

Intimate Partner .98 .34 2.89** 1.09 .38 2.88** 1.10 .37 2.97** 1.15 .35 3.24*** 

Victim Age -.03 .01 -2.44* -.01 -.04 .01 -.04 .04 -3.17 -.04 .01 -2.83** 

Victim Black -.52 .53 -.99 .29 -.30 .55 -.42 .54 -.78 -.48 .53 -.90 

Victim Hispanic -.12 .35 -.34 .07 -.19 .38 -.29 .38 -.77 -.13 .36 -.35 

Suspect Age -.01 .01 -.79 -.01 -.01 .01 -.00 .01 -.28 -.01 .01 -.71 

Suspect Black .19 .60 .32 .02 .61 .03 .15 .60 .25 .25 .60 .43 

Suspect Hispanic -1.37 .50 -2.76** -1.29 .50 -2.59** -1.30 .49 -2.67** -1.29 .49 -2.64*** 

Constant 3.90 .74 5.29*** 4.17 .74 5.60*** 4.14 .71 5.84*** 4.13 .70 5.92*** 

Model χ2 45.05 65.61*** 68.63*** 52.43*** 

McFadden R2 .12 .19 .19 .14 

N 572 566 565 565 

Entries are unstandardized coefficients (b) with robust standard errors (SE) 

* p < .05; ** p < .01; *** p < .001 (two-tailed test). 
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Table 6: Regression Models Predicting Victim Injury and Completed Rape using Separate Resistance Strategies

Variables 
Victim Injurya Victim Injury Scoreb Completed Rapea 

b SE z b SE z b SE z 

Resistance           

Fought Back .29 .23 1.27 .10 .14 .75 -1.12 .32 -3.54*** 

Used Weapon to Fight Back 1.54 .69 2.22* .84 .27 3.06** -.97 .65 -1.48 

Struggled .21 .18 1.13 .04 .12 .39 -.61 .35 -1.75 

Fled/Attempt Flee -.30 .20 -1.51 -.10 .13 -.76 -.78 .32 -2.45** 

Attempt to Fool/Dissuade .45 .52 .90 .27 .29 .93 -.57 .70 -.81 

Screamed .30 .20 1.50 .25 .12 .2.13* -.42 .32 -1.30 

Protested/Said “Stop” .03 .18 .14 -.03 .12 -.24 -62 .32 1.94* 

Called Suspect Names .71 .82 .86 .40 .33 1.22 .31 1.46 .21 

Cried .20 .22 .95 .27 .12 2.26 .62 .41 1.53 

Weapon Used  .64 .25 3.29*** .56 .13 4.13*** .28 .41 .96 

Suspect Alcohol Use .64 .21 3.02*** .29 .13 2.28* -.03 .35 -.08 

Victim Alcohol Use .67 .24 2.75** .50 .14 3.59 .51 .41 1.24 

Victim Used Drugs -.38 .35 -1.08 -.34 .21 -1.61 .72 .60 1.18 

Non-Stranger  .10 .21 .46 .17 .14 1.22 .46 .34 1.33 

Intimate Partner .69 .23 2.93** .58 .15 3.94*** .80 .37 2.15* 

Victim Age .01 .01 1.69 .01 .00 1.66 -.04 .01 -2.82** 

Victim Black -.20 .29 -.70 -.10 .18 -.54 -.42 .55 -.75 

Victim Hispanic -.20 .22 -.91 -.22 .15 -1.53 -.21 .39 -.53 

Suspect Age -.01 .01 -1.32 -.00 .01 -.83 -.01 .01 -.48 

Suspect Black .61 .30 2.04* .35 .19 1.88 .15 .63 .24 

Suspect Hispanic .39 .25 1.58 .32 .17 1.92* -1.31 .52 -2.52** 

Constant -1.47 .38 -3.88*** -1.25 .26 -4.85 4.05 .74 5.47*** 

Model χ2 74.79*** 115.91*** 75.03*** 

McFadden R2 .08 .05 .21 

N 739 739 565 

a Logistic Regression  Model; b Negative Binomial Model 

Entries are unstandardized coefficients (b) with robust standard errors (SE) 

* p < .05; ** p < .01; *** p < .001 (two-tailed test). 
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Table 5 presents the logistic models estimating 
the effects of resistance on the likelihood of a rape 
being completed compared to non-completed, 
attempted rapes. Although the dichotomous variable 
for any resistance was not significant in predicting 
the likelihood of victim injury, Model 1 of this table 
shows that it was predictive of reducing the odds of a 
rape being completed by about 60% (b = -.91; p < 
.05). Additionally, all of the physical resistance 
variables were statistically significant at reducing the 
likelihood of completed rape, with Model 2 showing 
that both forceful and non-forceful physical 
resistance decrease the likelihood of rape by about 
32% (forceful physical resistance: b = -1.15; p < .001 
and non-forceful physical resistance: b = -1.13; p < 
.01) and Model 3 indicating that the more types of 
physical resistance used decreased the likelihood of 
completed rape by 58% (b = -.87; p <.001).  Finally, 
Model 4 demonstrates that the more types of 
resistance used overall also decreased the likelihood 
of completed rape by about 31% (odds ratio: .69; b = 
-.37; p < .001).  

Our final models presented in Table 6 
disaggregate the various forms of resistance on 
victim injury and rape completion in an attempt to 
isolate which specific strategies may be most 
effective. First, these individual resistance measures 
were regressed on the likelihood of victim injury. 
This model demonstrates that when the victim used a 
weapon to fight back, she was actually over 460% 
more likely to be injured (odds ratio: 4.60; b = 1.54; p 
< .05). In our second model using negative binomial 
regression to assess whether specific resistance 
strategies increased the number of types of injuries 
received by a victim, we also found that using a 
weapon to fight back increased the number of types 
of injuries received (b = .84; p < .01). Whether a 
victim screamed during the attack also increased the 
types of injuries received by about 28% (odds ratio: 
1.28; b = .25; p < .05). Finally, we used the 
individual measures of resistance to predict whether a 
rape would be completed. This model found that 
while not significant in predicting victim injury, 
fighting back decreased the likelihood of rape being 
completed by about 67% (odds ratio: .32; b = -1.12; p 
< .001). Additionally, attempting to flee also reduced 
the likelihood of rape completion by about 54% 
(odds ratio: .46; b = -.78; p < 01), and protesting or 
saying “stop” also decreased the likelihood of rape 
completion by about 46% (odds ratio: .54; b = -.62; p 
< .05). 

 

Discussion 

Building on prior research, we developed models 
predicting both the likelihood and amount of injury 
during sexual assaults as well as rape completion 
using various measurement forms of resistance. The 
findings presented in this paper may help guide 
future research as well as inform intervention policies 
and practitioner responses to sexual assault 
victimization. Accordingly, there are three broad 
conclusions that can be extracted from these findings. 
After discussing key conclusions, we present specific 
suggestions for future research. 

Key Conclusions  

First, this study demonstrates the importance of 
researching outcomes of sexual assault victimization 
in a more nuanced context by considering how 
resistance may be quantified in various ways. This 
study also improves upon prior methodological 
techniques used in extant rape resistance research by 
using a larger sample and multiple statistical 
methods. The results of this study offer several 
considerations for continued research in the area of 
sexual assault resistance and raise methodological 
and sample issues that deserve consideration in future 
research. As mentioned above, studies that rely on 
police investigative reports are limited because they 
reflect only sexual assaults that have been reported to 
law enforcement. Another limitation of this sample, 
as with any research using official reported data, is 
the inability to confirm the accuracy of the 
information in each case file. The files include the 
initial crime report, all follow-up reports, and the 
district attorney’s charging decision. The files also 
included victim, witness, and suspect statements; a 
description of collected physical evidence; and the 
forensic exam of the victim. Furthermore, while this 
study attempted to expand the current research on 
sexual assault resistance by reviewing various 
measurement techniques, we were limited in our 
ability to assess additional measurement possibilities. 
For example, we were unable to determine the 
severity of injuries that resulted from the sexual 
assault. Lastly, the use of police reports in this study 
may have contributed to our results, so future 
research should work to replicate this study using 
police reports as well as other study samples.  

A second key conclusion of this research relates 
to intervention and educational programming for 
sexual assault prevention. The findings of this study, 
coupled with previous research, provide public health 
professionals and sexual assault victim advocates 
directions for educational campaigns (Zoucha-Jensen 
& Coyne, 1993).  The relationship between suspect 
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alcohol consumption and victim injury (across 
numerous models) as well as the relationship between 
victim alcohol consumption and injurious outcomes 
suggests that alcohol’s role in sexual assault needs to 
be integrated into prevention and awareness 
programs. Ullman (2014) discusses how “the topic of 
resistance is more challenging in the context of 
alcohol-related rapes” and why researchers and 
practitioners need to develop ways to “better address 
this issue” (p. 5). In addition, and specific to sexual 
assault, educational programming should focus on 
helping women through knowledge in their efforts to 
resist and defend themselves against sexual violence 
(Macy, 2007), including offering information 
regarding alcohol’s role in sexual assault. 

Some universities have incorporated information 
about alcohol consumption in their sexual assault 
prevention and education programs. For example, 
University of California, Los Angeles’ (UCLA, 
2012) Campus Assault Resources and Education 
(CARE) program includes workshops aimed at 
reducing the risk of sexual assault as well as 
unhealthy intimate partnerships. Specifically, the 
university offers a seminar that helps attendees 
understand the role of alcohol in sexual decisions, the 
definition of consensual sexual experiences, 
resources to facilitate the response to incidents of 
sexual assault, and strategies to prevent sexual assault 
(UCLA, 2012). Another example includes University 
of the Pacific, which provides prevention education 
regarding sexual misconduct and alcohol awareness 
(University of the Pacific, 2015). Moving beyond the 
walls of the university, schools can work with local 
establishments to reduce the potential for sexual 
assault on campus and in proximate areas. For 
example, Boston University has urged local bar 
owners to educate their employees about the alcohol-
crime relationship as well as make their businesses 
less attractive to predators (Daniloff, 2011). Boston 
University’s task force on alcohol has also joined 
forces with local rape crisis experts, law enforcement 
personnel, and substance abuse counselors in an 
effort to address the issue of alcohol-assisted sexual 
violence (Daniloff, 2011).   

In addition to alcohol awareness education, 
practitioners should focus attention to enhancing the 
efficacy of self-protective actions. Self-defense 
classes and seminars are an established part of the 
feminist agenda to empower women to avoid sexual 
assault (Ullman, 2007). Although the current study 
found that sexual assault resistance strategies are 
sometimes ineffective at decreasing collateral injury, 
they do decrease the likelihood of rape completion. 
Regarding injurious outcomes, the answer to 
reducing collateral injury during sexual assault may 
be providing women self-defense training to increase 

the effectiveness of some of the resistance strategies 
discussed in this study (see Tark & Kleck, 2014, for a 
discussion of rape avoidance and self-defense). 
Anecdotal data indicate that this type of training 
helps women avoid future assaults and injury 
(Ullman, 2007). In addition, self-defense training has 
been found to significantly increase women’s 
protective actions (Brecklin, 2008; Brecklin & 
Ullman, 2005; Gidycz, Rich, Orchowski, King, & 
Miller, 2006). Self-defense workshops are common 
in university settings; the University of California, 
Los Angeles provides a workshop focused on 
“knowing your power.” Attendees are made aware of 
sexual assault risk factors, taught how to strengthen 
assertiveness skills, and learn self-defense 
techniques. All of these learning objectives are part 
of a broader goal to raise awareness, promote 
education, and prevent incidents of sexual assault 
(UCLA, 2012). This current research and discussion 
should not be interpreted as supporting the idea of 
holding women responsible for sexual assault 
prevention. However, as long as males continue to 
perpetrate sexual assault, females should be offered 
information about resistance strategies and the ways 
contextual factors can shape sexual assault outcomes 
(for a discussion of rape resistance information 
dissemination, see Ullman, 2014). Ullman (2007) 
argues that informing women can be done in a way 
that does not blame them for their victimization.  

A third conclusion that can be drawn from this 
research is related to perceptions of sexual assault 
victimization. Although the finding that certain 
measures of resistance strategies may potentially 
increase the likelihood of injurious consequences was 
unanticipated, it does help inform official response 
to, and perceptions of, sexual assault victimization. 
There is often an ill-conceived perception that if a 
victim does not actively fight back during a sexual 
assault, that she is somehow less of a victim. Victims 
may be negatively viewed by their decision to remain 
passive. The current research, however, has revealed 
that the choice of not fighting back may lessen a 
victim’s chance of injury. These findings are relevant 
to law enforcement response, as we used police data 
to examine resistance strategies and assault 
outcomes. Overall, a victim’s choice of actively 
resisting or being passive during a sexual assault is 
one that should not be criticized or determinative of 
police response to these offenses.  

Future Research 

Based on the findings presented in the current 
study, we suggest three paths for future research. 
First, previous research consistently identifies the 
suspect-victim relationship as being salient in the 
study of sexual assault. For example, the relationship 
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between the suspect and victim often influences 
criminal justice decision making (Bouffard, 2000; 
Martin, 2005; Spohn & Tellis, 2014), perceptions and 
attributions of responsibility to a rape victim (Smith, 
Keating, Hester, & Mitchell, 1976), and the victim 
experience (Koss, Dinero, Seibel, & Cox, 1988). 
Given the dynamics surrounding sexual assault, it 
makes sense that victim resistance strategies would 
be less effective in intimate partnerships due to the 
private nature of intimate partner sexual assault.  It is 
unlikely that resistance strategies used by victims 
who are assaulted in their homes (or in their partner’s 
home) will deter suspects from inflicting injury (see 
Quinsey & Upfold, 1985, for a discussion of crime 
location and rape completion). In addition, victim 
resistance strategies may be more effective in 
stranger cases because these assaults typically happen 
in more populated areas such as parties, clubs, and 
public spaces. Therefore, we suggest that future 
research examine the influence of rape resistance on 
sexual assault outcomes according to different 
suspect-victim relationships (e.g. intimate, strangers, 
nonstrangers). 

Second, studying the sequence of offender attack 
and victim resistance is necessary to obtain 
information about the effects of resistance (Ullman, 
1997). This information was not available in the 
current dataset. We did not have indicators of the 
degree of force used by the suspect. Rape and the use 
of a weapon, however, were both significantly related 
to victim injury, which may indicate that suspect 
degree of force may influence victim injury. 
Therefore, increased use of force by the suspect may 
result in increased resistance strategies by the victim. 

Third, more research is needed that examines 
resistance in more nuanced ways. As this study 
demonstrates, including additional measures of 
resistance may provide additional information. Most 
notably, the findings of this study suggest that we 
should move beyond examining physical and verbal 
resistance separately and look at the combined effect 
of multiple resistance strategies. While this study 
only provides a preliminary examination of this, 
future research should continue to examine how 
resistance strategies may be used in combination to 
deter assaults and prevent injury. Additionally, as 
mentioned above, future research should also 
examine the complexities of victim injury, 
specifically the severity of injury rather than the 
presence or absence of an injury. While this paper 
was not able to directly assess the severity of injuries 
given the limitations of the data, we attempted to 
proxy injury severity by using composite measures 
with the assumption that the increase in the number 
of victim injuries, the more severe the attack. In 
terms of the use of police reports, future research 

should focus on replicating these results using law 
enforcement data to determine if findings differ 
depending on the type of sample used. This line of 
research may also benefit by additional qualitative 
research to better understand how victims choose 
specific forms of resistance.  

Conclusion 

This study found that sexual assault resistance 
effects varied across measurement strategies, 
demonstrating the importance of analytic techniques 
when examining the connection between protective 
action and sexual assault outcomes. Generally, this 
study informs women, practitioners, and scholars 
about different sexual assault resistance strategies. It 
is necessary that we provide potential victims 
information so they can make informed decisions 
about protective action. When communicating sexual 
assault resistance and outcome information to 
potential victims, it is important that researchers and 
practitioners not blame women for the outcomes of 
sexual attacks. Educating potential victims does not 
mean that victims must resist during sexual assaults 
or that they are at fault if they are unable to stop it 
(Ullman, 2007). Overall, as long as males continue to 
perpetrate sexual assault, females should be offered 
information about resistance strategies and the ways 
contextual factors can shape sexual assault outcomes.  
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Endnotes 
 
                                                 
1  Some scholars may argue that the inclusion of crying as a verbal resistance strategy is problematic.  Nonetheless, 

we include crying as a verbal resistance strategy as is common in extant rape resistance literature (see Clay-
Warner, 2002; Ullman, 1999; Ullman & Knight, 1991, 1993; Zoucha-Jensen & Coyne, 1993). It should also be 
noted that in her 10-year review of rape resistance research, Ullman (2007) cites crying as a verbal strategy, most 
likely because it is unlikely that people would cry during consensual sexual acts. Therefore, crying should indicate 
to the perpetrator that the victim is not a willing sexual partner. However, we do recognize that crying may be a 
more passive form of verbal resistance as opposed to screaming or telling the perpetrator to stop. Therefore, we 
have disaggregated crying into a non-forceful verbal measure to test the effects separately. We also include an 
analysis where we disaggregate the various resistance measures and assess them individually on our dependent 
variables. 

2  It should be noted that mixed results may be a product of different methodology and the reliance on crime surveys 
that do not capture all sexual assaults. 

3  The decrease in research may reflect lack of funding, which makes it challenging to build up literature. 

4  Regarding sample type, some studies have relied on small non-probability samples reported to agencies such as 
law enforcement, college-affiliated agencies, and rape crisis centers (e.g. Atkeson, et al., 1989; Bart, 1981; Bart & 
O’Brien, 1985; Levine-MacCombie & Koss, 1986; Ruback & Ivie, 1988; Ullman, 1998; Ullman & Knight, 1992, 
1993; Zoucha-Jensen & Coyne, 1993). 

5  There were 17 cases in which the victim’s age was unknown. 

6  Suspect characteristics were identified in all but 37 cases. 

7  Some victims engaged in more than one form of resistance. 
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