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The present study employs a quasi-experimental design to evaluate the effects of a mandatory sexual assault kit (SAK) testing policy on rape arrests in a large western US jurisdiction. We use a Bayesian structural time-series model and monthly
data on arrests for rape from 2010 through 2019. In the post-implementation period, we observed a downward trend in
the arrest rate for rape. Based on the results, the most conservative interpretation of our findings is that the policy implementation did not affect rape arrest rates. While mandatory SAK testing policies are often advocated for based on the
belief that they will increase arrest rates for sexual assault (among other proposed benefits), we add to growing empirical
evidence that policy interventions beyond mandatory SAK testing are needed to increase arrest rates for sexual assault.
Jurisdictions that currently use mandatory SAK testing policies are encouraged to assess stakeholders’ experiences to
proactively address resource allocation, consider other policies that may increase accountability for sexual assault offenders, and utilize victim service providers to support other measures of success with victims in instances where no arrest is
made.
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Introduction
Untested sexual assault kits (SAKs) represent a critical public policy gap in addressing sexual assault, with estimates suggesting that as many as 400,000 SAKs remain untested in police storage across the country (Office
of the Press Secretary, 2015). Indeed, despite the evidentiary usefulness of SAKs (Valentine et al., 2019), large
numbers of SAKs are ‘shelved’ and never submitted to crime laboratories for analysis (Campbell et al., 2015;
Hendrix et al., 2019; Lovell et al., 2018; Lovrich et al., 2004; Wells, 2016). The fact that many SAKs remain
untested has resulted in pointed critiques of police investigatory practices in sexual assault cases (Campbell et
al., 2019; Campbell & Fehler-Cabral, 2019; Goodman-Williams & Campbell, 2019; Valentine et al., 2019) and
has served as a catalyst for mandatory SAK testing policies at both the state and municipal levels over the past
decade (Davis et al., 2020).
Prior research has suggested many potential reasons to implement mandatory SAK testing policies. These
include: identification of serial rapists, increased reporting of sexual assaults, populating the Combined DNA
Index System (CODIS) with offender profiles, and removing bias from the decision-making process for whether
to submit a particular SAK (Campbell et al., 2019; Davis et al., 2020; Goodman-Williams & Campbell, 2019;
Hendrix et al., 2019; Lovell et al., 2019; Valentine et al., 2019). An additional proposed benefit to mandating
SAK testing, which we focus on in this study, is higher rates of arrest for sexual assault (Davis et al., 2020).
An increased arrest rate for sexual assault—as a means of holding more offenders accountable and restoring
justice to more victims—is a shared goal among police, advocates, researchers, and policymakers. Sexual assault
continues to be the most under-reported violent crime in the US (Langton et al., 2012; Lonsway & Archambault,
2012), and criminal justice system attrition among cases that are reported is high (Richards et al., 2019). For
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example, according to the FBI, in 2018, just 18 percent of rapes reported to law enforcement resulted in an
arrest (FBI, 2019), and at least one study suggests that only between 3 and 26 percent of reported sexual assault
cases result in a conviction (Lonsway & Archambault, 2012).
While there is a need for scientific evidence in the formulation of crime policy (Gies et al., 2020), surprisingly
little attention has been directed at whether mandatory SAK testing policies do in fact increase arrest rates for
sexual assault (Hendrix et al., 2019; Strom & Hickman, 2016). If a primary goal of an improved criminal justice
response to sexual assault is to provide justice to more victims and hold more offenders accountable, an increase
in the sexual assault arrest rate is necessary. Arrests are an important marker of sexual assault investigations
(Alderden & Ullman, 2012; Ylang & Holtfreter, 2019) and a required prerequisite to an improved criminal justice
response to sexual assault investigations. If mandatory SAK testing policies do not provide a demonstrable
improvement in the rate of arrest for sexual assaults, it could result in lost legitimacy for the police, which
might in turn decrease victims’ propensity to come forward (Murphy & Barkworth, 2014; Sunshine & Tyler,
2003; Tankebe, 2013). Accordingly, research assessing the efficacy of mandatory SAK testing policies is sorely
needed.
In the current study, we examine the effects of a mandatory SAK testing policy on sexual assault arrests
in a large jurisdiction in the western US. We accomplish this by utilizing a novel technique known as Bayesian
structural time-series modeling, a type of time-series quasi-experimental method (Brodersen et al., 2015b). Our
findings show no effect on the arrest rate for sexual assault and raise significant concerns about the efficacy of
mandatory SAK testing policies to increase arrests. Further, they highlight the need to ensure appropriate resources are provided to investigating agencies and crime laboratories when such policies are considered (Wells,
2016), as well as to consider other causes of low sexual assault arrest rates.

Sexual Assault Kits (SAKs)
The collection of medical forensic evidence in sexual assault investigations became common practice in the
1980s (Goodman-Williams & Campbell, 2019). It is now routine for law enforcement to encourage sexual assault victims to undergo a forensic interview including a SAK upon reporting an incident. Typically performed
by sexual assault nurse examiners (SANEs), SAK examinations include collecting biological evidence, such as
semen and saliva, which may be present on victims’ bodies post-sexual assault. After collection, SANEs supply
the SAK to law enforcement for use in the investigatory process (Valentine et al., 2019). With the availability
of the CODIS database, deoxyribonucleic acid (DNA) profiles collected during SAK examinations can be compared against DNA profiles of arrestees, convicted offenders, and other SAK evidence and crime scenes from
across the United States (Butler, 2005; Jobling & Gill, 2004; Wells et al., 2019).
The ability to identify and evaluate DNA profiles obtained during sexual assault investigations holds significant investigatory power. For example, unknown perpetrators can be identified if their DNA profile is already
housed in CODIS. Investigators may also identify serial offenders by linking a specific DNA profile to multiple
sexual assault cases and victims (Goodman-Williams & Campbell, 2019; Lovell et al., 2019). The benefits are
not just realized in CODIS utilization, however. While a substantial proportion of sexual assault cases hinge
on issues of consent, simply being able to confirm that biological evidence collected during a SAK examination
belongs to a specific suspect who denies any sexual contact with the victim can be potent evidence of guilt.
Yet, even with these clear evidentiary benefits, there have been multiple reports over the last decade, from
all across the United States, describing how large quantities of SAKs have been left untested in police evidence
warehouses (Valentine et al., 2019). For example, in 2002, it was reported that approximately 13,000 SAKs
collected in Los Angeles County were never submitted for testing. In 2009, more than 11,000 unsubmitted SAKs
were located in a Detroit Police Department evidence warehouse (Hendrix et al., 2019). Similarly, thousands of
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untested SAKs were found in Cuyahoga County, Ohio (Campbell & Fehler-Cabral, 2019). Of course, the exact
number is unknown, as many jurisdictions report being unaware of precisely how many untested SAKs they
possess (Keteyian, 2009).
Considering the advantages above, why might so many SAKs go untested? Until the recent exposure of large
numbers of untested SAKs, the decision to submit SAKs to a crime laboratory for DNA processing was left to
individual police investigators’ discretion. Paralleling how they pursue investigations for other crimes (Brandl
& Frank, 1994; Eck, 1983, 1992; Lum et al., 2018; Scott et al., 2019; Wellford & Cronin, 1999), there are several
reasons why investigators might choose not to submit a SAK for testing. First, a non-trivial number of victims
do not proceed with investigations once the initial allegation is made (Campbell et al., 2015; Richards et al.,
2019; Wells, 2016), thus curtailing the ability to investigate or prosecute the case. Processing SAKs in cases that
will not lead to any criminal proceedings/charges is arguably an inefficient use of limited resources (Davis et al.,
2020). Second, in most sexual assault cases, the offender is known (Richards et al., 2019), and investigators may
conclude that processing SAKs will not yield any probative value to those cases. Third, in some cases, offenders
admit to the sexual assault. In cases where a confession is already obtained, the need for DNA evidence may be
seen as unnecessary (Davis et al., 2020; Strom & Hickman, 2016). Fourth, investigators become accustomed to
factors within cases that determine whether prosecutors will file charges. If the circumstances of a particular
case do not meet those standards (i.e., a ‘trial sufficiency’ standard), investigators may not submit a SAK in
order to conserve agency resources. This is referred to as ‘downstream orientation’ (Alderden & Ullman, 2012;
Frohmann, 1991; Pattavina et al., 2016; Spohn & Tellis, 2019; Ylang & Holtfreter, 2019). Finally, investigators
may not submit a SAK because they do not think the complainant is credible (Campbell et al., 2015; Davis et al.,
2020; Hendrix et al., 2019).
There are, however, many theorized advantages to police investigators submitting all SAKs. First, by removing discretion for the submission of SAKs, the presence of extra-legal factors associated with stereotypes
about ‘real rape’ (Estrich, 1987; e.g., victim drug or alcohol use, sex worker status, and antecedent victim “risktaking” behavior) that may bias investigators’ decision-making are mitigated (Davis et al., 2020). A recent study
identified these extra-legal characteristics as the primary influencers of investigator decisions to submit SAKs
for testing, which the authors deem “justice denied for…sexual assault victims whose fully collected SAKs were
never submitted for analysis” (Valentine et al., 2019, p. 3565). Second, any obtained DNA evidence helps corroborate victims’ statements, even if the suspect is already known or has confessed (Campbell et al., 2019; Campbell
& Fehler-Cabral, 2019). Third, retrieval of DNA profiles from all sexual assault cases will result in the identification and (hopefully) arrest and prosecution of serial offenders (Campbell et al., 2019; Davis et al., 2020; Lovell
et al., 2019). Finally, advocates of mandatory SAK testing policies argue arrests, prosecutions, and convictions
of sex offenders in general will increase (Davis et al., 2020). This final argument found some empirical support
after an additional 600 indictments and 400 convictions were associated with testing SAKs that had previously
been backlogged in Cuyahoga County, Ohio (Lovell et al., 2018). What remains unclear is whether these same
expectations hold for mandatory testing of new SAKs, a discussion we return to later.
There are convincing normative arguments for the viewpoints described above. However, the past decade
has seen those advocating for mandatory testing policies gaining ground in the policy sphere. According to endt
hebacklog.org (2020), a program of the national nonprofit organization Joyful Heart Foundation, in 2019 alone,
103 bills were introduced in 35 states and Washington DC explicitly addressing concerns about the handling of
SAKs. Further, 12 states have passed comprehensive SAK reform, including (1) inventorying and testing of all
untested SAKs, and (2) timely testing of newly obtained SAKs.
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Outcome Evidence from Texas
Given the evidence above, the question remains: do prospective mandatory testing policies achieve the desired
outcomes? With the exception of identifying serial offenders (Campbell et al., 2019; Lovell et al., 2019), little
work has been conducted to test these policies’ outcomes. To our knowledge, only one other empirical test
of prospective mandatory SAK testing policies has been undertaken. Davis et al. (2020) examined the policy
outcomes of a compulsory statewide SAK testing law in Texas, otherwise known as Senate Bill 1636 (SB 1636).
Texas was one of the first states to enact state legislation requiring the testing of all SAKs. In 2011, SB 1636
was passed, mandating that law enforcement agencies submit SAKs to a crime laboratory within 30 days of
receipt. Advocates for the bill anticipated that it would lead to an increase in sexual assault reporting, as well as
an increase in sexual assault arrests, prosecutions, and convictions.
Contrary to their hypotheses, Davis et al. (2020) did not find support for increased sexual assault reporting,
sexual assault arrests, or sexual assault court filings and convictions across a 4-year pre- and post-policy implementation period. Davis et al. report that “[u]niversal testing of DNA in sexual assault cases, by itself, may be
insufficient to promote meaningful changes in reporting and criminal justice system indicators that some may
have expected” (p. 433). They identify inadequate crime laboratory funding as one primary possible reason for
their null findings, as the crime laboratory was overwhelmed with the substantial increase in SAK submissions,
resulting in lengthy turnaround times for analyses.
Another possible reason for Davis et al.’s (2020) null findings is that their study tests the effects of SB 1636
on the crimes of “sexual assault” and “aggravated sexual assault.” It is unclear from their study which specific
crimes these terms encompass. Clear operationalization is vital when assessing the possible effects of mandatory testing policies because the term sexual assault can be ambiguous. That is, sexual assault encompasses not
only rape but also other illegal behaviors, such as unwanted touching or sexual harassment in the workplace.
When examining the effect of a mandatory SAK testing policy, specificity is critical. In the interest of greater
specificity, we closely examine the effects of a mandatory testing policy on arrests for rape. Throughout this
manuscript, we may reference “sexual assault” when discussing sexual violence in general, but when discussing
the mandatory testing policy’s effects, we are explicitly referring to rape. Finally, Davis et al.’s (2020) study examined the effect of a mandatory SAK testing policy across an entire state, which may have masked important
variation across jurisdictions therein. Our research examines one jurisdiction’s experience with mandatory
SAK testing.

The Current Study
In the current study, we focus on arrests for rape. While there are conflicting findings in the limited research
literature examining whether analysis of previously untested SAKs leads to an increase in positive case outcomes (Campbell & Fehler-Cabral, 2019; Peterson et al., 2012), we examine the effects of requiring testing of all
SAKs at the time they enter the criminal justice system. The only study that we are aware of that tested whether
prospective mandatory SAK submission policies increase sexual assault arrests found that they do not (Davis et
al., 2020).
There is some indication that SAK testing by crime laboratories enhances criminal justice processing of
sexual assault cases (Valentine et al., 2019). However, it is unclear if improved case outcomes are because of
the tested SAK itself, or if cases with tested SAKs are already more likely than other cases to result in positive
case outcomes due to legal or extra-legal factors. Further, Davis et al. (2020) found a non-significant decreasing
trend in sexual assault arrest rates in their study following implementation of a mandatory testing policy. Davis
and colleagues indicated that this was possibly due to a failure to provide adequate resources for the entire
investigatory system following the mandatory SAK testing policy (specifically crime laboratory resources). The
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jurisdiction we studied experienced a similar inadequacy of secondary resourcing upon policy implementation.
With this in mind, we developed the following research hypothesis regarding the policy effect on the arrest rate
for rape:
Hypothesis: Mandatory testing of SAKs will not lead to an increase in the proportion of rape reports that result in
an arrest.

Data and Method
Data
We utilize reported crime and arrest data from an anonymous municipal police department that serves a capital
city in the western United States (hereafter referred to as “Westland”). The Westland Police Department (WPD)
provides full-spectrum policing services to a mixed urban core and suburban service area with an estimated
nighttime population of 200,000 residents and a metropolitan population of over one million. The department
employs approximately 600 sworn officers and has a specified unit within its investigation division responsible
for investigating all sexual assault allegations (a special victims unit).
In 2014, WPD came under public criticism regarding past non-testing of SAKs for sexual assault investigations. From 2004 through 2013, approximately 77% of all SAKs received by WPD were never submitted to a
crime laboratory for processing. As a result, and despite agency leadership arguing for a more limited policy, a
city ordinance was passed, requiring all SAKs received by WPD be submitted to a crime laboratory for analysis
within 30 days of receipt. The policy was implemented on November 1, 2014, and was effective immediately.
This sharp implementation is a critical aspect of our research design, as it allows us to leverage the power of a
natural experiment to analyze trends during the pre- and post-implementation periods. With immediate effect,
every SAK that came into WPD’s special victims unit on or after November 1, 2014, was submitted to the state
crime laboratory for testing. When a series of measures is broken up by the introduction of an intervention
that occurs at a specific point in time, time-series analysis is appropriate (Davis et al., 2020; Shadish et al., 2002).
The enactment of the mandatory SAK testing policy in Westland provides an opportunity for a time-series
quasi-experiment to ascertain the impact (if any) of the policy on arrest rates for rape.
Measures
Rape arrest rates. Our measure of rape arrest rates is constructed from agency-level data. By policy, at WPD
a SAK is obtained whenever possible in all reported incidents of rape. This policy is because, unlike some forms
of sexual assault, there is a high likelihood of obtaining biological evidence containing DNA after a rape is
committed. When taking a sexual assault complaint, officers in Westland have to designate the type of crime
being reported in the agency’s report writing system using a National Crime Information Center (NCIC) code.
There are many designated codes related to crimes of sexual assault. For example, there are several sexual
assault codes for child molestation, sexual assaults not involving penetration, rape, and more. By creating our
measure with these codes at the agency level, we restrict our study to the crime of rape, as defined in the studied
jurisdiction. The state in which Westland is located defines rape as “sexual intercourse with another person
without the victim’s consent.” We documented the total number of rapes reported to WPD, along with the total
number of arrests for rape, from 2010 through 2019, providing 120 monthly time-series measures. We defined
an arrest as any instance in which a person was arrested, summoned to court, or had a warrant issued for their
arrest. The arrest rate was calculated by dividing the number of arrests for rape in each month by the total
number of rapes reported each month. Figure 1 displays the time-series data for rape arrests and reports in
Westland.
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Figure 1: Arrest and Report Data for Westland PD, 2010–2019
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Model Description
A Bayesian structural time-series model (BSTS) is a state-space time-series model that includes one component
of state as a linear regression on the predictors. While we summarize the method below, a much more technical
explanation of BSTS modeling is provided by Brodersen et al. (2015b), the developers of the method.
Concisely, BSTS is best described as an observation equation, which links the observed data with an observed latent state and transition equation. The transition equation describes the development of the latent
state over time. The observation equation is defined as
𝑦𝑡 = 𝑍𝑡𝑇 𝛼𝑡 + 𝜀𝑡

where 𝑦𝑡 is a scalar observation (i.e., arrest rate), 𝑍𝑡 is an output vector, and 𝛼𝑡 is the unobserved latent state;
𝜀𝑡 𝑁 (0, 𝜎𝑡2 ) is independent of all other unknowns and is a scalar observation error with variance 𝜎𝑡 .
The transition equation is defined as
𝛼( 𝑡 + 1) = 𝑇𝑡 𝛼𝑡 + 𝑅𝑡 𝜂𝑡

where 𝛼𝑡 is the unobserved latent state, 𝑇𝑡 is the transition matrix, and 𝑅𝑡 is the control matrix; 𝜂𝑡 ∼
𝑁 (0, 𝑄𝑡 ) is independent of all other unknowns and describes the system error with a state-diffusion matrix
𝑄𝑡 . 𝑅𝑡 𝜂𝑡 allows the inclusion of seasonality in the analysis.
BSTS models infer causal impact by predicting the counterfactual treatment response in a synthetic control
that would have occurred if no intervention had taken place. That is, rather than comparing the experimental
group to a nonequivalent control group, BSTS models use a synthetic control to construct the counterfactual
to estimate the treatment effect. This synthetic control is constructed by using the time-series behavior of the
experimental group prior to and after the intervention, as well as combining control variables that are predictive
of the target series prior to the intervention. As long as the control variables did not receive the intervention, it
is reasonable to assume the relationship between the treatment and the control variables that existed prior to the
intervention would continue if the treatment had no effect. As such, a plausible estimate of the counterfactual
time-series can be estimated up to the point where the relationship between treatment and controls are no
longer stationary because of the treatment (Brodersen et al., 2015c; de Vocht et al., 2017; Liu & Fabbri, 2016;
Ratcliffe et al., 2017).
Use of BSTS models are ideal for social science (Brodersen et al., 2015b), and have been used successfully
in other criminological studies to estimate violence reduction as a result of gang arrests (Ratcliffe et al., 2017);
the deterrence effect of unarmed private patrols (Liu & Fabbri, 2016); and the effect alcohol licensing policies
have on crime (de Vocht et al., 2017). Further, BSTS models are preferred to Auto Regressive Integrated Moving
Average (ARIMA) models when examining crime data because crime data is low-volume count data, which may
be inappropriate for ARIMA modeling (Ratcliffe et al., 2017).
Counterfactual predictor. A key component of utilizing BSTS modeling is the identification of appropriate predictors. Predictors are linearly regressed onto the observed values, creating the composite synthetic
control series (Brodersen et al., 2015b; Ratcliffe et al., 2017). To build the synthetic control for the time-series,
we turn to other violent crimes. It is well established that violent crimes tend to track with each other across
time (Latzer, 2016; Lonsway & Archambault, 2012; Yung, 2013). To ascertain whether arrest rates for rape are
associated with arrest rates for other violent crimes in Westland, we examined the arrest rates for aggravated
assault, domestic violence aggravated assault, simple assault, robbery, and homicide. We found that the arrest
rates for aggravated assault and domestic violence aggravated assault most closely mirrored the arrest rate for
rape from January 2010 through October 2014 (the pre-intervention time-period). We plot the arrest rate for
rape with the arrest rates for aggravated assault and domestic violence aggravated assault in Westland in Figure
2.
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Figure 2: Arrest Rates for Rape and Other Violent Crimes in Westland, Jan 2010 through Oct 2014
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Based on the above analysis, the arrest rates for aggravated assault and domestic violence aggravated assault
in Westland are utilized to construct the synthetic control. Importantly, the arrest rate for aggravated assault
and domestic violence aggravated assault would not plausibly be affected by the mandatory SAK testing policy.
Moreover, as mentioned previously, WPD employs a specialized detective unit to investigate all sexual assaults.
As such, detectives investigating aggravated assaults (investigated by a violent crimes unit at WPD) and domestic
violence aggravated assault (investigated by a domestic violence unit at WPD) would not be affected by this
policy. Thus, any change in the rate of arrests for rape that is not also observed in the rate of arrests for either
of the aggravated assault categories may reasonably be attributed to the mandatory submission policy.

Analysis and Results
We used the R package CausalImpact (Brodersen et al., 2015a) to conduct the analysis. The model uses a
response variable comprised of the monthly arrest rate for rape, and the predictor variables: the arrest rates
for aggravated assault and domestic violence aggravated assault. The BSTS model was structured to allow for
a seasonal parameter to reflect any yearly cyclical behavior on the arrest rate for rape (Mcdowall et al., 2012;
Mcdowall & Curtis, 2015).
The pre-intervention time series began in January 2010 and ended in October 2014, as the mandatory SAK
testing policy was enacted on November 1, 2014. The post-intervention time-series began in November 2014
and continued through December of 2019. Accordingly, the pre-intervention series is 58 data points in length,
with a post-intervention length of 62 months. Ten thousand Markov chain Monte Carlo (MCMC) samples were
drawn for the analysis in each model. Ninety-five percent Bayesian posterior distribution credible intervals
were generated1 . Results for the model assessing change in the arrest rate for rape are presented in Figure 3.
Figure 3 contains three panels. The panel labeled “original” shows the data and a counterfactual prediction
for the post-treatment period. The counterfactual prediction is the horizontal dashed line, with a corresponding
95% credible interval surrounding it. The solid line represents the observed data. The panel labeled “pointwise”
represents the pointwise causal effect, as estimated by the model. That is, it shows the difference between observed data and counterfactual predictions. The panel labeled “cumulative” visualizes the cumulative effect of
the intervention post-treatment by summing the pointwise contributions from the second panel. The dashed
vertical line represents the intervention date (i.e., November 2014).
Table 1: Causal Impact Posterior Inference
Actual Arrest Rate
Predicted Arrest Rate
Absolute Effect
Relative Effect
————————————————Posterior probability of a causal effect = 0.66

Average
0.097
0.12

SD

95% CI

0.045

[0.029, 0.200]

-0.018
-16%
———

0.045
39%
——-

[-0.110, 0.069]
[-92%, 59%]
—————–

1
The frequentist analog to a credible interval is a confidence interval, yet the two concepts are statistically different. In a frequentist
paradigm, confidence intervals are based on repeated sampling theory. A 95% confidence interval indicates that 95 out of 100 replications of exactly the same experiment will capture the fixed, but unknown, regression coefficient. A credible interval can be interpreted
as the probability that the population parameter is between the upper and lower bounds of the credible interval, based on the available
information (Van de Schoot & Depaoli, 2014).
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Figure 3: Effect of Mandatory SAK Submission Policy on Rape Arrest Rate, Montly Data 2010 through 2019
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As indicated in Table 1, the enactment of the mandatory SAK submission policy at WPD was associated with
a decrease in the arrest rate for rape. During the post-intervention period, the arrest rate for rape had an average
value of .097. By contrast, in the absence of an intervention, we would have expected a counterfactual average
of .120. The 95% credible interval of the counterfactual prediction is [0.029, 0.200]. Subtracting this prediction
from the observed response yields an estimate of the absolute causal effect the intervention had on the arrest rate
for rape (-.018), resulting in a 16% relative decrease. The posterior probability of the observed negative effect
is .66. In other words, although it appears the intervention may have exerted a negative effect on the arrest
rate for rape, the effect is not statistically significant by conventional standards (i.e., the probability of obtaining
this effect by chance is .34). In sum, we observed a downward trend that departs from the counterfactual we
estimated. However, we cannot say with a considerable probability that the observed negative trend was a result
of the policy implementation. The most conservative interpretation is that, consistent with our hypothesis, the
policy implementation did not have an effect on rape arrest rates.

Discussion
There have been calls within academic, advocacy, and policy circles over the past several years to increase accountability for those who commit sexual violence (Sacco & James, 2015; Valentine et al., 2019; Watkins, 2019).
One proposed policy intervention to meet these appeals is that of mandatory SAK testing policies. It has been
theorized that requiring all SAKs to be submitted to crime labs for DNA analysis will increase the ability to
identify and hold offenders accountable (Campbell et al., 2019; Campbell & Fehler-Cabral, 2019; Davis et al.,
2020; Lovell et al., 2019; Valentine et al., 2019).
In search of these desirable outcomes, as of 2019, 12 states have passed comprehensive SAK reform, which
includes mandatory testing of newly obtained SAKs (Endthebacklog.org, 2020). Methodologically rigorous
evaluations of these policies are scant (Hendrix et al., 2019; Strom & Hickman, 2016), but absolutely critical. If
mandatory testing policies are not producing the desired results, further investigation is necessary to understand if and how policies could be amended or supplemented to better achieve the desired results. That is, if
arrest rates for sexual assault are not increasing, there must be other determinative factors at play that should
be addressed.
In this study, we examined the above question. We tested the effect of a mandatory SAK testing policy on
the arrest rate for rapes in one jurisdiction after a mandatory SAK testing policy was implemented. We accomplished this by using a Bayesian structural time-series model with 120 longitudinal data points. As hypothesized,
our model found that the mandatory SAK testing policy did not lead to an increase in the arrest rate for rape,
but instead had a null, or possibly a negative, effect (probability = .66).
It appears then, at least in Westland, a mandatory SAK testing policy did not have the effect of increasing
the arrest rate for rapes—an often-stated goal of those who advocate for such policies (Davis et al., 2020). The
implementation of mandatory testing policies “is not merely to test rape kits, but to investigate and prosecute
the reported sexual assaults associated with these kits” (Campbell & Fehler-Cabral, 2019, p. 2). We agree. We
call attention to several other studies, as well as anecdotal evidence obtained from conversations with the investigators at WPD, to help explain these findings.
The only other similar study we are aware of examines the effect of a statewide mandatory submission
policy in Texas. Davis et al. (2020) found that implementing a statewide mandatory SAK submission policy did
not increase sexual assault arrests or convictions, but did increase the workload for investigators and crime
laboratories2 . The large influx of SAKs for testing created a backlog for incoming cases (not to be confused
2
While not statistically significant, much like our analysis Davis et al. (2020) finds a general decrease in the sexual assault arrest rate
after the mandatory testing policy implementation.
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with previously untested kits). Through interviews with sexual assault investigators and crime lab personnel,
Davis and colleagues found that after implementation of the mandatory testing policy, completion of analysis
for newly incoming SAKs was taking 10-11 months. Investigators stated that having to wait up to a year for
SAK analysis results commonly prompted victims to drop out of the criminal justice process. Davis et al. warn
that mandated testing may be insufficient to promote meaningful changes without sufficient additional funding
directed to the affected agencies.
Davis et al.’s (2020) description of underfunded crime laboratory resources following a mandatory SAK
testing policy is mirrored in the state where Westland is located. In 2017, the state legislature passed a new state
law, mandating submission of all SAKs throughout the state, effective immediately (much like the municipal
SAK policy implemented solely in Westland in 2014). During the 2018 legislative session, news stories reported
that the state crime laboratory could not keep up with testing demand. In response, the state legislature gave
law enforcement agencies slightly expanded time frames to come into compliance. In 2020, the state crime
laboratory requested millions in additional funding due to a 535% increase in SAK submissions between 2012
and 2019.
Hendrix et al. (2019) also call attention to a lack of resources for SAK testing. While they did not test the
implementation of a mandatory testing policy specifically, their findings are instructive. Hendrix et al. found
that a lack of resources primarily drives non-submission of SAKs by agencies without mandatory testing policies. The researchers found that the most important resource input, when attempting to increase the use of
SAKs, is increasing the number of detectives assigned to investigating sexual assault cases. In their study, SAK
submission increased 24% for every 100% increase in detectives.
Additionally, a common explanation for not submitting a SAK was the inability of crime labs to produce
timely results. This limitation is relevant to our findings for the following reasons. Based on Hendrix et al.’s
findings, voluntary investigative submission of SAKs rises with increased investigatory resources. However, a
continuing reason to not submit SAKs is the inability of crime laboratories to provide timely turnaround on
analyses, a concern echoed elsewhere (e.g., Strom & Hickman, 2016). Policies may be implemented that require
all SAKs to be submitted, but without an adequate increase in resources for investigators and the crime laboratories responsible for analyzing the submitted SAKs, mandatory policies may harm victims in the sense that
both investigating agencies and crime labs are logistically overwhelmed. This logjam may increase turnaround
time on SAK analyses, and thus increase turnaround time on the entire investigation. The lengthy timeline between victim reporting and law enforcement action may lead to frustration from victims, and ultimately their
withdrawal from the justice process (Kääriäinen & Sirén, 2011; Tarling & Morris, 2010).
Anecdotal evidence from interviews with investigators at WPD lends credence to this possibility. Before
mandatory SAK submission policy implementation, investigators were already waiting extended periods for
SAK DNA analysis results, ranging from six months to one year. Following the policy implementation, the
average turnaround time for SAK DNA analyses increased to between eighteen months to two years. Investigators reported victim withdrawal due to these ever-growing wait times for SAK testing. The increased delay
overlapped with a substantial increase in investigatory resources. From the policy implementation to 2018, the
detective unit responsible for investigating sexual assaults increased by a third—from six detectives to eight detectives. Three additional detectives have been added since 2018, indicating WPD is still attempting to balance
its investigative resources. At the least, the nearly doubling of detectives in the special victims unit since policy
implementation suggests that whatever mechanism drives the stagnant (or decreasing) arrest rate is not related
to a decrease in the number of investigators.
It must be considered that perhaps submission of all SAKs simply does not provide the additional evidence
needed to increase accountability for sexual assault offenders. While several studies indicate that testing SAKs
is associated with positive case outcomes (Valentine et al., 2019), it must be remembered that the vast majority
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of sexual assault cases involve known perpetrators (Richards et al., 2019). If the hope is that DNA analysis from
SAKs will increase arrest and prosecution for sexual assaults, expectations may need to be tempered. That is,
DNA evidence is not especially helpful when prosecutors are trying to prove a lack of consent (Spohn & Tellis,
2014). While an increase in DNA profiles in CODIS will likely assist in identifying serial rapists, DNA evidence
from non-serial sexual assaults where the suspect is known and claims consent may not provide the benefit
desired by proponents of mandatory SAK submission policies.
Finally, it should also be considered that investigator discretion was interpreting the ‘downstream orientation’ of prosecuting entities correctly in the majority of sexual assault cases (Alderden & Ullman, 2012;
Frohmann, 1991; Richards et al., 2019; Spohn & Tellis, 2014, 2019). Prosecutorial discretion is a major source of
influence in the handling of criminal cases (Mourtgos & Adams, 2019; Pfaff, 2017). While calls for improved sexual assault investigatory practices (Campbell et al., 2019; Campbell & Fehler-Cabral, 2019; Goodman-Williams
& Campbell, 2019; Valentine et al., 2019) are warranted, perhaps additional attention should be paid to prosecutorial handling of sexual assault cases. So, while SAK testing may be mandated, and investigatory resources
may be expanded and improved, increased accountability for sexual assault perpetrators remains dampened if
sexual assault cases are not charged and prosecuted.
Policymakers, victims, and the public should continue to demand that sexual assault investigations receive
full and proper treatment. SAK testing policies are a necessary component, but as our results show, mandating SAK testing is not sufficient on its own. We join Davis et al. (2020) in their emphasis on recommending
elevated funding of the system around sexual assault investigations. If adequate funding and resources are not
provided to the investigating agencies and crime laboratories concurrently with these policies, increased offender accountability is unlikely to occur, as outlined in our study, as well as other empirical research (Davis
et al., 2020). Also, resources must be invested in other ‘victim-facing’ services, particularly victim advocates
who serve as liaisons between victims and the criminal justice system (Rich & Seffrin, 2013). Research demonstrates that victim advocates are associated with positive victim outcomes, including victim engagement with
law enforcement and prosecutors (Patterson & Campbell, 2010).
Given that mandatory SAK testing is likely associated with increased wait times, victim advocates may be
critical to keeping victims informed, and thus engaged in the process. Other potential components of a holistic
approach to SAKs include online tracking systems that allow victims to follow the progress of their SAK in realtime without having to work through law enforcement officers or victim services (Carlisle, 2019). Again, given
the historical undertesting of SAKs, increased criminal justice system transparency is likely critical to building
and sustaining trust from victims of sexual assault.

Limitations and Future Research
We contribute important findings to this nascent body of knowledge, but this research is not without limitations.
First, this study looks at a single jurisdiction. WPD is a large agency with approximately 600 sworn officers, with
jurisdiction of a major metropolitan capital city in the Western US, and with a dedicated special victims unit.
Though our results build on similar findings (Davis et al., 2020), that study also took place in a Western US
state. To the degree that there may be regional differences, it is not clear how our findings will generalize to
other parts of the US, or to smaller, exurban, suburban, and rural communities. We suspect that given the
more considerable resources available to large metropolitan police forces, and the greater specialization of
investigators found there, non-metropolitan jurisdictions may see negative effects of even greater magnitude
and certainty than found in our study. However, that question must be answered in future research.
A second limitation is related to the scope of our research. We do not propose or pursue a full accounting of
the costs, benefits, outputs, and outcomes of the mandatory SAK testing policy, but restrict our analysis to the
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primary indicator of clearance by arrest of rape cases. There are likely other benefits and costs incurred by the
policy, and we encourage a fuller accounting in future work. Related to both generalizability and scope concerns, our single jurisdiction is located in a state that only recently passed a law mandating SAK testing across
the state. While we are not able to analyze the results of that statewide law, we encourage other researchers
to pursue similar research and build the empirical foundation for understanding the effect of mandatory SAK
testing policies and laws. For a host of ethical and logistical reasons, it is not likely that a true randomized
control trial will be available. As demonstrated here, Bayesian structural time-series provides an accessible and
relatively easy method to leverage the implementation of those policies with natural experimental designs.

Conclusion
Mandatory testing of SAKs has been rapidly adopted in criminal justice investigations, but to date, the empirical
record for understanding the effects of those policies has been extremely limited. Our findings suggest that
following implementation of such a policy, the arrest rate in cases most likely to result in a SAK being performed
showed, at best, no change, and a substantial probability of a decrease. These outcomes should give policy
makers and police administrators pause. They suggest that going forward, a substantial increase in resources
is necessary across the investigative and victim service systems before the desired change in criminal justice
system outcomes are realized. Further, reforms and policy changes other than mandatory SAK testing policies
are likely required to increase accountability for sexual assault offenders.
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