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Objectives: A small but growing body of scholarship suggests that defendants held in pretrial detention may be
more likely to receive prison sentences. This study investigates this relationship in Oregon amidst an aim to
reform pretrial processes and simultaneously curb prison reliance.
Methods: We employ a quasi-experimental design using propensity score modeling to assess the effects of being
detained through disposition and detention dosage on sentence type and length. Using a sample of 3390 criminal
defendants from nine Oregon counties, we use a doubly robust approach to modeling the effects of pretrial
detention.
Results: Our analyses reveal that detained defendants possess odds of being sentenced to prison are twice that of
those released prior to their disposition. Additionally, the longer one spends in pretrial detention the greater the
likelihood receiving a sentence if incarceration.
Conclusions: Implications of these findings suggest that counties should explore options to reduce their appli
cation and duration of pretrial detention.

In the United States, two-thirds of all jail detainees are held in
pretrial detention (Tonry, 2019), equating to roughly half a million
people each day (Zeng, 2019). Generally, a criminal defendant is forced
to remain in jail custody if a judge deems him or her an imminent threat
to public safety or otherwise posing a serious flight risk for fleeing the
jurisdiction before the next scheduled court proceeding. While some
defendants can be released by posting bail, others must remain in
pretrial detention because they lack sufficient money to post bail
(Gupta, Hansman, & Frenchman, 2016). Regardless of rationale or
length of stay in pretrial detention, initial decisions to detain someone
are presumably applied devoid of any intention to influence sentencing
outcomes. One concern about pretrial detention, however, is that its use
may inadvertently increase one's chances of receiving a more punitive
sentence. Some argue, for example, that being held in pretrial detention
might encourage defendants to be more willing to admit guilt and ac
cept plea deals that involve incarceration and longer sentences, than if

they were released to the community and had the opportunity to appear
before the court while not in custody (Petersen, 2019). In this sense,
pretrial detention may operate as a double-edged sword: On one hand,
it has the potential to improve public safety and increase court ap
pearances, but on the other, it could also result in worse sentencing
outcomes for detained defendants (i.e., incarcerated more often and for
longer durations).
Studies on the effects of pretrial detention have generally revealed
increases in the likelihood of receiving an incarceration sentence (e.g.,
Dobbie, Goldin, & Yang, 2018) or a longer sentence (e.g., Oleson,
Lowenkamp, Wooldredge, VanNostrand, & Cadigan, 2017). Within the
sentencing literature, a number of factors apart from pretrial detention
have been shown to be pertinent in how sentences are determined,
particularly the “in/out” decision of prison. While qualitative studies
have largely highlighted the importance of focal concerns (e.g., dan
gerousness of the defendant; Stemen et al., 2015), aggregated and
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largely quantitative studies have tended to indicate sentencing guide
lines coincide with predictors of recidivism (Doerner & Demuth, 2010;
Monahan & Skeem, 2016; Ulmer, 1997). For instance, the Pennsylvania
Commission on Sentencing (2018) has quantified the importance of
recidivism factors as they relate to sentencing such as being male,
younger, from a rural versus urban county, number of prior arrests, the
current offense type (e.g., person crime) and severity (e.g., assault
versus robbery). The most commonly noted factors for sentencing de
cisions involve the length, type, and severity of the defendant's criminal
history and current offense (Doerner & Demuth, 2010; Franklin, 2015).
Unfortunately, much of the literature predicting sentencing out
comes neglects details about the defendant's pretrial detention status at
disposition. Scholarship on pretrial detention, meanwhile, has collec
tively suffered from two methodological shortcomings. First, the sta
tistical assessment of its effects are often based on multivariate re
gression, which may produce biased estimates if the assignment to
detention is not adequately modeled and any bias existing in the sample
is not addressed (see Guo & Fraser, 2014). Second, the length of time
spent in pretrial detention (or “dosage”) has been widely overlooked, as
the majority of studies have focused on detention as a dichotomous
variable (i.e., “fully detained” in that they are detained through the
disposition versus being released at some point). Considering the cost of
imprisonment has continued to increase, even while some states have
reduced their prison populations (Mai & Subramanian, 2017), it is
important to consider what influence pretrial detention may have on
criminal sentencing decisions. With a fair degree of overlap between
predictors of pretrial detention, recidivism, and sentencing (e.g.,
criminal history, crime type, severity), the effect of being fully detained
pre-trial on sentencing remains unclear, especially after controlling for
relevant legal and extralegal factors. In response, the current study
examines the relationship between pretrial detention and sentencing
decisions among a sample of convicted defendants in Oregon. More
specifically, we attempt to overcome the noted limitations in the prior
research by using a quasi-experimental design (via propensity score
modeling) to examine the effects of both a dichotomous pretrial de
tention measure and detention dosage on the likelihood and length of
sentencing outcomes, all while accounting for legal and extralegal
sentencing factors.

generalizations as a “perceptual shorthand” (Hawkins, 1981, p. 280)
often through focal concerns of sentencing – defendant blame
worthiness, protection of the community, and practical constraints and
consequences (i.e., that which judges attribute most of their rationale in
deciding on a case; Steffensmeier et al., 1998). Relying on focal con
cerns has been shown to involve pretrial decision-making as well as
sentencing. Most notably, race and ethnicity have been identified as
common areas of disparity in who receives an affordable bail option,
release on recognizance, or remains detained through the disposition
(Demuth, 2003; Freiburger, Marcum, & Pierce, 2010). In a study on
federal judicial decisions of pretrial detention across 31,043 cases from
the 2007 United States Sentencing Commission data, Reitler and her
colleagues (2013) identified four primary categories outlined by sta
tutes that help to guide such decisions: (1) nature of the charges, (2)
weight of available evidence, (3) defendant's criminal history, and (4)
risk to the community (p. 344). Within these categories both formal and
substantive rationalities interact to include a judgement on culpability,
dangerousness, likelihood of being a flight risk, and district attorney
arguments. Ultimately, it was found that legal factors including crim
inal history, instant offense seriousness, and committing a new crime
while on community supervision were the best predictors of pretrial
detention. Extralegal factors (e.g., age, race, and ethnicity) also pos
sessed a notable relationship with detention but dissipated when they
controlled for legal factors (Reitler et al., 2013).
The intersection of formal and substantive rationality makes re
search on judicial discretion difficult. Moreover, differences between
state and federal courts add further complexity. For instance, extralegal
factors have been found to be more pertinent in both state- and countylevel decisions for the race (McIntyre & Baradaran, 2013; Wooldredge,
2012; Wooldredge, Frank, & Goulette, 2017) and sex of defendants
(Pinchevsky & Steiner, 2016). With these mixed findings, more research
is needed to unpack the importance of such decisions in both pretrial
detention and sentencing (Bechtel, Holsinger, Lowenkamp, & Warren,
2017). Although difficult to capture empirically, complexities sur
rounding judicial decisions to detain are essential to properly estimate
the effects of pretrial detention on sentencing outcomes.

1. Literature review

The effects of pretrial detention have received much attention from
researchers, with studies dating back to the 1960s (e.g., Ares, Rankin, &
Sturz, 1963). Over the last two decades, in particular, several studies
have aimed to unpack pretrial processes, overall use, and effects on
sentencing decisions or recidivism. Many of these evaluations show that
pretrial detention can increase the likelihood of receiving an in
carceration sentence (e.g., Dobbie et al., 2018; Sacks & Ackerman,
2014) and increase the likelihood of receiving a longer sentence (e.g.,
Oleson et al., 2017; Sacks & Ackerman, 2014). For instance, an in
vestigation on the impact of pretrial detention in Kentucky reported
that detained defendants were significantly more likely than those who
were released to be sentenced to jail or prison and also receive longer
incarceration sentences (Lowenkamp, VanNostrand, & Holsinger,
2013). The report also revealed that low-risk defendants held in pretrial detention were more adversely affected by the experience than
medium- and high-risk defendants, respectively. The correlation be
tween pretrial detention and sentencing outcomes has also been
documented in several other United States jurisdictions, including New
Jersey (Sacks & Ackerman, 2014), Pennsylvania (Gupta et al., 2016),
Philadelphia and Miami (Dobbie et al., 2018), New York (Leslie & Pope,
2017), Texas (Heaton, Mayson, & Stevenson, 2017), and in the federal
court system (Oleson et al., 2017; Oleson, Lowenkamp, Cadigan,
VanNostrand, & Wooldredge, 2014).
Prior evaluations have largely attempted to control for the influence
of demographic, offense, and criminal history information through the
use of multivariate regression. The use of regression without accounting

1.2. Effects of pretrial detention on sentencing

1.1. Decisions to detain
The judicial decision to detain, allow bail, or release defendants on
their own personal recognizance is shrouded in a series of informal
processes. Efforts to decode such processes have been the focus of many
scholars, largely explicating the importance of both legal and extralegal
variables. Both sets of factors have been situated into two primary
theoretical contexts as they relate to judicial decision-making (Reitler,
Sullivan, & Frank, 2013). Legal considerations, such as a defendant's
criminal history, culpability, and charge type (e.g., being charged with
person or violent crimes), represent a formal rationality for the court,
which emphasizes interchangeability and assumed fairness (Nagel,
1983). Extralegal characteristics, such as age, sex, race, and ethnicity
are considered a more informal or substantive rationality, and are be
lieved to be in conflict with more formal rationale (Sutton, 2013; Ulmer
& Kramer, 1996). In spite of the development of sentencing guidelines
and grids to help provide uniformity, the clash between legal and ex
tralegal factors in judicial decision-making persists (see Hartley,
Maddan, & Spohn, 2007). It is often difficult for judges to discern which
factors to emphasize when making decisions, thereby creating un
certainty and trepidation. In order to manage the uncertainty, judges
might rely on stereotypes and generalizations (Albonetti, 1991;
Steffensmeier, Ulmer, & Kramer, 1998).
Since the 1980s, scholars have referred to such judicial
2
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for the systematic selection bias between detained and released de
fendants may have a significant influence on sentencing outcomes. In
addition, prior scholarship has only operationalized pretrial detention
as being held in custody through the case disposition. It is possible,
however, that serving any length of time in this type of detention might
have an influence on sentencing decisions. These outcome evaluations
have also focused on judicial decisions to incarcerate and final sentence
length. It remains unknown, therefore, what influence pretrial deten
tion has on other sentencing decisions, such as the imposition of pro
bation. Given these considerations, there is a clear and documented
need for more empirical research on the impacts of pretrial detention,
especially for methodologically rigorous studies that can better account
for group differences, assess impact of duration in detention, and in
clude other types of sentencing outcomes (Bechtel et al., 2017).

the factors that may influence sentencing decisions following the dis
position.2
2.1.1. Pretrial detention
In most ways, pretrial detention in Oregon is similar to other jur
isdictions throughout the United States. Oregon defendants are statu
torily expected to be released from pretrial custody at some point prior
to their disposition (Oregon Revised Statutes [ORS] 135.230 to
135.290). Situations that make a defendant ineligible for pretrial re
lease include being charged with a serious violent felony, having al
ready violated their pretrial release, or being deemed a threat to the
victim or public. All defendants can request a release hearing, and that
hearing must be held within five days of request. Those who are eligible
can be released on their own recognizance via conditional release with
supervision and other expectations, or a deposit bond of some type,
which could be cash or property. Oregon is, however, one of few states
that prohibits commercial bonds businesses by law (ORS 135.255,
0.260, 0.265) and via court decisions (e.g., State v Epps, 1978). Instead,
if defendants are not released on their own recognizance, then they are
commonly given the option to post a 10% deposit of the bail set.
Beyond this, the decision to detain or release defendants is guided by
two sets of statutory criteria listed as primary and secondary. Primary
criteria include standard yet important aspects of the case and de
fendants, such as being a threat to the victim or public, nature of the
current charge, criminal history, prior failure to appear violation
(FTAs), and any indication that defendants might violate or recidivate if
released. Secondary criteria address areas that help gauge stability,
such as employment, steady residence, and if another person is willing
to help ensure the defendant will make it to court. While some of the
primary criteria is captured by a validated, static-based risk assessment
(i.e., using only criminal history via the Public Safety Checklist [PSC];
see below), secondary criteria are only gathered through the judge's
discussions with defendants or defense attorney.

1.3. Current study
The current study proceeds to advance our knowledge of pretrial
detention's effects in the following steps. First, considering the majority
of pretrial detention decisions occur locally and are associated mixed
results in research, we focused our investigation on the county level.
Second, we used administrative court, jail, and corrections data linked
by common state identification and case numbers to account for formal
and substantive rationale in pretrial detention decisions. Third, we used
propensity score modeling to examine how legal and extralegal factors
relate to pretrial detention both as dichotomous (i.e., fully detained
versus released) and dosage (i.e., duration) effects on sentencing out
comes of more than 3000 convicted criminal defendants in nine Oregon
counties. Specifically, we addressed the following research questions:
1. Is being fully detained before the case disposition associated with
a…
a. higher probability of receiving an incarceration sentence?
b. longer sentence?
2. Are longer stays in pretrial detention (“detention dosage”) asso
ciated with a…
a. higher probability of receiving an incarceration sentence?
b. longer sentence?

2.1.2. Sentencing
Oregon's sentencing practices involve a statutorily created matrix,
established by the Oregon Criminal Justice Commission (Oregon
Revised Statute [ORS] 137.667–0.669, see Appendix). This matrix
consists of two dimensions: (1) Criminal history and (2) seriousness of
index offense. Criminal history serves as the matrix's x-axis and is
comprised of nine mutually exclusive categories based on the extent
(i.e., number of prior convictions) and type (i.e., person versus property
or drug crimes) of a defendant's criminal record. Seriousness of the
offense serves as the y-axis and includes 11 categories based on ORS
codes. Cross-sections of the matrix are intended to provide guidance to
judges in determining the sentence type and length to impose.
Accounting for these elements is critical to isolating the effect of pre
trial detention on sentencing outcomes.

2. Method
Ideally, isolating the impact of pretrial detention on sentencing
outcomes would involve a randomized controlled trial (RCT), in which
defendants were randomly assigned to either a detention or release
prior to sentencing condition. This approach, of course, is not a realistic
possibility considering the numerous ethical and legal issues it would
raise. Therefore, in order to address our research questions, we em
ployed a quasi-experimental design using propensity score modeling
(PSM) to isolate the effects of pretrial detention. Prior scholarship
suggests that PSM is an effective strategy for simulating the results of
RCTs (Campbell & Labrecque, 2018; Dong & Lipsey, 2018). As such,
PSM provides a well-known approach for identifying an unbiased es
timate of the effect of pretrial detention on sentencing outcomes.1

2.2. Sample
The sampling frame for this study included all criminal defendants
convicted of a felony offense3 between 2016 and 2017 from nine
counties in Oregon.4 The county selection intended to provide a geo
graphically diverse representation of urban and rural jurisdictions
within the state. Once the counties were identified, we combined

2.1. Study setting
In order to ensure that we were able to accurately isolate the effects
of pretrial detention in Oregon, it is important to identify the factors
that (1) comprise the decision to detain a defendant, and (2) account for

2
These factors were largely guided by the primary criteria set by the statutes.
These were used to determine which measures would help model the decision
to detain when conditioning the propensity score.
3
We focused on felonies because these types of cases are most likely to be
presumptive prison cases and reducing prison use was the primary interest of
Oregon under their justice reinvestment legislation.
4
The county breakdown of demographics and case types used in this analysis
can be found in Appendix Table A1.

1

PSM is a common approach to removing selection bias in observational
studies, particularly in the medical fields (Austin, 2008), sociology (e.g., edu
cation; Dong & Lipsey, 2018), and economics (Diamond & Sekhon, 2012). It has
been a growing interest in criminology and criminal justice studies over the last
several years (Apel, 2013; Ridgeway & MacDonald, 2009; Vito et al., 2017).
3
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administrative data held by the state with information from local jails,
county probation and parole offices, county court records, and Oregon
Department of Corrections (ODOC). Overall, the nine participating
counties account for nearly 43% of the state's population according to
2018 United States Census Population Estimates.5 Three of the counties
were from Oregon's most populous metropolitan region or statistical
area, three are from the far west coastal area, and two are from the
central/southern sections. The initial database was comprised of 3428
individuals; however, 38 cases were removed due to missing informa
tion on demographics and sentencing outcomes (1.1% of total sample).6
Our final sample contained 3390 unique criminal defendants with an
average time from case filing to disposition of 183.5 days (SD = 280.1).
With a focus on unique criminal defendants, we only used the most
recent conviction as the outcome measure. Descriptive information of
the sample is provided in Table 1.7 Generally, individuals in our sample
were mostly white men in their mid-30s represented by a public at
torney (i.e., appointed conflict counsel or public defender), and con
victed of a property crime.

Table 1
Pre-weighted sample descriptive statistics.
Measures (47 total compared)
Demographics

Sample size

1846

80.0
76.0
35.1 (10.4)
23.8 (8.2)

71.1
76.3
35.9 (11.2)
25.1 (9.0)

< 0.001
0.817
0.033
< 0.001

20.7
0.8
6.0
12.1

19.0
2.4
3.2
1.2
14.6
5.1
5.2
44.3
5.0

7.1
4.2
2.2
1.4
18.9
12.2
4.7
44.3
4.9

< 0.001
0.003
0.068
0.533
0.001
< 0.001
0.485
0.989
0.942

36.0
10.3
6.3
2.1
11.5
25.8
2.4
0.1
0.2

Most serious charge type
Driving
Drug
Person
Property

6.4
21.8
3.7
65.7

10.6
17.1
3.5
64.5

< 0.001
< 0.001
0.793
0.438

14.9
12.1
0.9
2.7

Number of charges
5 to 6
7 or more

13.2
14.5

12.4
13.8

0.519
0.563

2.2
2.0

19.56
15.61
17.29
11.53

10.13
7.53
9.91
6.61

< 0.001
< 0.001
< 0.001
< 0.001

26.8
25.5
21.7
17.2

15.35
15.67

8.83
9.21

< 0.001
< 0.001

20.1
19.7

PSC risk level
Low
Medium
High
Represented by public attorney
Possesses some mental health issue
Final plea not guilty or Alford
Possesses an FTA conviction

58.7
23.6
17.7
96.1
20.3
3.2
7.0

40.7
26.0
33.3
88.9
8.7
4.7
7.9

< 0.001
0.105
< 0.001
< 0.001
< 0.001
0.023
0.314

36.6
5.6
36.3
27.4
33.3
7.9
3.5

Status information
Has had a supervision revocation
On probation during current offense
Average days spent in pretrial (SD)

49.7
10.8
69.4 (72.0)

28.3
6.8
29.1 (46.8)

< 0.001
< 0.001
< 0.001

45.1
14.3
58.3

County
County
County
County
County
County
County
County
County
County

2.3.1. Sentencing outcomes
There were three outcomes of interest in this study, including type
of sentence (i.e., incarceration or probation), length of incarceration
sentence (in months), and length of probation sentence (in months).
Sentence type was coded in three ways: (1) only probation, (2) jail, and
(3) prison.8 Due to jail sentences making up only a small proportion of
the total sample (6.5% [or 120 cases] of those released, and 7.3% [or
114 cases] of those fully detained), incarceration was the primary focus
in this investigation and outcomes were collapsed into a dichotomous
measure, 1 = incarceration, 0 = probation. A secondary analysis dis
aggregated incarceration (jail and prison sentences separately) to ex
amine the nuanced effects of pretrial detention. Finally, sentence length
was operationalized as a continuous measure in months, and we model
it separately by sentence type. For example, we analyzed effects of
being fully detained on the likelihood of longer prison sentences only
for those who received a prison sentence.9

A
B
C
D
E
F
G
H
I

Prior outcomes
2 or more prior…
Supervision violations
Jail commitments
Prison commitments
Person convictions
3 or more prior…
Property convictions
Drug convictions

2.3.2. Pretrial detention
The first measure captures whether defendants were detained
through, or released prior to, their case disposition. Those held in
through the final disposition were termed “fully detained” and were
compared to those who were released before disposition (1 = detained
through case disposition, 0 = released prior to case disposition). Such a
dichotomous measure is limited, however, as defendants held for a few
days prior to a quick disposition are in the same group as those held for
months. To account for this, we examined how much pretrial detention
someone experienced, via a measure of “detention dosage”, capturing
the total number of days one spent detained.

p-value %Bias

1544

Male
White
Average age at disposition (SD)
Average age at first arrest (SD)

2.3. Measures

% Detained % Released

Note: SD = standard deviation. Measures for “other” and reference categories
are not reported in this table for the sake of space, but they are included in the
analysis.

2.3.3. Control variables
Legal and extralegal factors were accounted for to help isolate the
effects of pretrial detention. These factors were selected based on their
availability and relevance to judges' and prosecutors' decision-making
process for determining which defendants to detain (or release) prior to
trial. Given that statutes and a structured grid, are meant to guide de
cisions of pretrial detention and sentencing, it is critical that we ac
counted for these factors. Subsequently, our measures mirrored the
primary pretrial detention criteria set for Oregon judges.
Case-relevant information used to model decisions to detain in
cluded: The number of charges against defendants prior to the dis
position, number of prior community supervision violations and re
vocations (i.e., via probation or post-prison supervision), number of
prior institutional commitments (i.e., jail and prison), number of prior
convictions (i.e., person, property, and drug offenses), number of prior
arrests in the past five years (i.e., person and property offenses), and the

5

For reference, the average median household income of these nine counties
is approximately $48,100, which is slightly less than that of Oregon as a whole
($49,200) and the United States ($51,900).
6
Removed cases were not statistically different from the cases kept in the
analysis on observed, non-missing data.
7
Readers should note that some of the information was truncated for the sake
of space. For instance, the count of charges reported are only consisting of 5 to 6
and 7 or more, although the majority of cases were less than this.
8
Jail and prison outcomes were measured by “any jail” or “any prison”. The
rationale was to account for the confinement use even if coupled with probation
(e.g., split sentence).
9
We examined final sentences both with and without accounting for credit
given for time-served in pretrial detention. While the differences averaged
about two to three months, there was no substantive difference in the overall
findings.
4
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most serious charge type (dummy variables for driving [e.g., driving
under the influence], drug [e.g., manufacturing, possessing, traf
ficking], person [e.g. assault], property [e.g., arson, theft, burglary],
and “other” crime types), court summons record (1 = has prior FTA
conviction, 0 = no prior FTA conviction), probation history (1 = has prior
supervision violation, 0 = no prior supervision violation), and probation
status at time of index offense (1 = was on probation at the time of the
current offense, 0 = was not on probation at time of current offense).
We accounted for the sentencing grid through a more nuanced de
piction of defendant criminal histories using the Oregon Public Safety
Checklist (PSC). The PSC is a static risk tool that uses a defendant's
criminal history (including crime types and frequency of misdemeanor
and felony convictions as an adult) to predict their propensity for re
cidivism (Henning & Labrecque, 2019). The PSC scale scores are used to
categorize offenders into risk levels, including low-, medium-. or highrisk to recidivate. Given the overlap between recidivism risk factors,
sentencing focal concerns, and overlap with aspects related to pretrial
detention (e.g., Doerner & Demuth, 2010), we give special attention to
risk classification. In the current study, we examined risk levels as an
ordinal measure (e.g., 1 = low-, 2 = medium-, 3 = high-risk) to decipher
effects of detention for each risk group.
The second aspect of the grid involves the index crime seriousness.
As seriousness, or severity, is an aspect that is largely an informal de
cision-making process, particularly for concurrent crimes, it is un
deniably difficult to measure. Given that state statutes categorize all
criminal offenses by specific crime codes, we argue that the severity
scale can be estimated (albeit imperfectly). The effectiveness of our
strategy hinges on whether the most serious crime was captured in our
data. Fortunately, the ODOC retroactively backtracks the grid and ap
plies a severity score that roughly follows the state's statute. We col
lapsed these scores into 11 ordinal categories, with higher scores re
presenting more serious crimes. We only used this measure to assess
balance and help fit the final models, rather than in a causal sense.
Similarly, we accounted for a conservative estimate of judicial down
ward departures from the presumptive grid position, which was also
provided by the ODOC. We used this only as a dichotomous control
measure (1 = downward departure noted [dispositional only], 0 = no
downward departure noted) to aid in model fit for the final regressions.10
Lastly, we accounted for extralegal factors, including defendant age
at time of disposition (measured in years), gender (1 = male, 0 = fe
male), race (1 = white, 0 = nonwhite),11 age at first arrest (measured in
years), attorney type (1 = public, 0 = private), mental health status
(1 = has a record of mental illness, 0 = no record of mental illness), and
plea type (1 = not guilty or Alford, 0 = guilty). The county of instant
offense was also included in the modeling process to account for the
possibility that pretrial detention use and sentencing may vary by
county. For this study, the county names were redacted and replaced
with pseudonyms representing a dummy code for being convicted in
that county (i.e., 1 = convicted in one of the following: County A through
County I).

probability of the treatment weighting (IPTW, see Austin & Stuart,
2015a, 2015b) and marginal means weighting through stratification
(MMW-S, see Hong, 2012).12 These two techniques are described in
more detail below. Table 2 provides a synopsis of our analytical ap
proach toward our research questions, along with subgroup sample
sizes.
We assessed pre- and post-weight balance using four indicators: (1)
the percentage of covariates with statistically significant differences
(i.e., p ≤ .05),13 (2) the mean standardized percent bias,14 (3) the
percent of covariates with greater than or equal to 10% and 20% bias,15
and (4) the receiver operating characteristic - area under the curve
statistic (AUC) as a sensitivity check to gauge how well the propensity
score predicted placement of pretrial detention.16 The closer the PSM
techniques get to the ideal benchmarks of balance, the more we con
sidered it successful at generating equivalent groups which is key for
determining causal relationships.17 It is important to note that there are
many different ways to estimate a propensity score (e.g., McCaffrey,
Ridgeway, & Morral, 2004). In the process of conducting this ex
amination, we tested the balance using a logistic regression, boosted
logistic regression, and covariate balancing procedures. After ex
amining the overall balance using each method, we recognized that
covariate balancing propensity scores provided the least biased re
sults.18 After weighting, we compared the sentencing outcomes across
the treatment groups using an additional multivariate regression (dis
cussed further in the Post-weight comparisons section).
2.4.1. Inverse probability of the treatment weighting (IPTW)
To address the first research question, we used IPTW to estimate the
average treatment effect for the treated (see Austin & Stuart, 2015a).
When examining a dichotomous treatment, the IPTW applies a weight
to the control group that represents a case's inverse probability of being
in the treatment group, or in this case of being fully detained. Treat
ment group cases were given a weight of one. An advantage to using
IPTW over other matching techniques (e.g., one-to-one) is the ability to
maintain the entire treatment sample, instead of losing cases due to an
inability to find a matched pair. So long as a reliably robust propensity
score is conditioned, the IPTW has been shown to be a reliable and valid
approach to simulating the effects of RCTs (see Austin & Stuart, 2015b;
McCaffrey et al., 2004).
Table 3 summarizes pre- and post-weight balance statistics of the
detained and released samples across each subset. Across all of the
12
We refer the interested reader to Guo and Fraser (2014) for more detailed
information about PSM.
13
As noted by Shadish, Cook, and Campbell (2001), equivalent comparison
groups should possess fewer than 5% of measures with statistically significant
differences.
14
The standardized percent bias statistic represents the degree to which the
treatment and control groups differ on a particular construct. We used Austin's
(2011) two formulas for continuous and dichotomous variables to estimate the
standardized percent bias for each of the 47 compared measures in our study.
We then computed the average percent bias for the pre- and post-weight groups,
where larger values indicate more bias than smaller values.
15
According to Rosenbaum and Rubin (1985), a balanced treatment and
control group should not differ on the standardized percent bias of any cov
ariate by more than 20%, with less than 10% being ideal.
16
Possible AUC values range from 0 to 1, with a 0.5 indicating that the
propensity score performed no better than chance in identifying which cases
were in the treatment and control groups and a 1 indicating that the propensity
score was able to perfectly predict which cases were in the treatment and
control groups. The closer an AUC value is to 0.5, the more it can be said that
the two groups are balanced.
17
Fewer statistically significant differences, lower standardized percent bias,
no standardized percent bias over 20%, and AUC ≈ 0.500 (Campbell &
Labrecque, 2018).
18
For more information about the covariate balancing propensity score, we
refer readers to Imai and Ratkovic (2014).

2.4. Analyses
To answer the research questions, we modeled the decision to fully
detain, fully detain and any other factors that might influence the
sentencing decision using two PSM techniques, including inverse
10
Although this measure was only used to aid model fit, it is worth noting
that overall, 40.7% of the sample received a downward departure to ultimately
receive a probation sentence. Roughly 38.0% of defendants who were released
from pretrial had a downward departure to probation, compared to 46.1% of
those fully detained.
11
We intended to operationalize a more robust measure of race for the pri
mary analyses, but low cell counts in several counties prevented a finer grained
race variable here. That said, we provide some supplemental analyses of race/
ethnic groupings.

5

a
This analysis employed entropy weighting, a similar approach to PSM. We
refer interested readers to (Hainmueller, 2012).

Table 3
Balance summaries across all models examining effects of dichotomous treatment (fully detained versus released).

models examined, these metrics indicated that bias was substantially
reduced post-weighting. The jail sentence model, however, had bias
estimates that were higher relative to the other four models. We at
tributed this difference to the difficulties in removing the bias from this
particular subsample, which was likely due to the small number of cases
that received a jail sentence. Nevertheless, the post-weight bias was
substantially reduced from the pre-weight sample and we controlled for
any remaining differences in later regressions.
Considering the focus on extralegal factors in prior research as well
as the primary criteria set by Oregon statutes, special attention was
given to checking the predictive nature of race/ethnicity measure, al
though it is not presented in Table 1. There were no statistically sig
nificant differences detected in the use of pretrial detention or sub
sequent sentence type based on the defendant's race/ethnicity. The
largest post-weight proportion of race/ethnicities included Black
(12.9% of those released and 11.6% of those fully detained), followed
by Hispanic, non-white (8.3% and 7.5%), then Native American (2.6%
and 2.3%), and lastly Asian (2.0% and 2.5%).
2.4.2. Marginal means weighting through stratification (MMW-S)
The second type of PSM we employed is MMW-S, which allows
analysts to estimate the impact that the dosage, or intensity, of an or
dinal variable has on a particular outcome of interest (see Hong, 2012).
The MMW-S approach has been used in other areas of criminal justice
research, such as assessing the impact of prison length on post-release
recidivism (Loughran, Wilson, Nagin, & Piquero, 2015). In the current
study, the MMW-S propensity score summarizes a defendant's like
lihood of being detained for a specific duration before sentencing. Be
cause the number of days spent in pretrial detention had a heavy skew
(i.e., 52.7% of cases were 30 days or less, with clusters at five and ten
days), we categorized the “dosage” of time spent in detention into 11
ordered groups. Cut-points were applied to maintain similar counts
within each grouping. Table 4 describes the category duration ranges,
the number of defendants falling into each group, and their respective
propensity score distributions. The table also demonstrates how
6

37.9
9.5
10.3
41.4
34.8
0.708
484

Post-weight
Pre-weight
Post-weight

0.0
2.9
0.0
3.4
11.0
0.545
665
15.5
7.8
5.2
25.9
34.6
0.711
364
3.4
6.2
8.6
22.4
46.6
0.604
114
24.1
16.5
32.8
65.5
47.1
0.750
120

789
665
114
684

0.0
1.6
0.0
0.0
9.1
0.507
684

856
742
114
688

50.9
10.8
15.8
45.6
39.0
0.707
1362

507
112

0.0
1.7
0.0
0.0
6.4
0.522
1497

742
114

62.1
13.7
31.0
53.4
45.1
0.728
1846

1497

Percent of covariates significantly different
Mean percent bias
Percent of covariates with bias ≥20%
Percent of covariates with bias ≥10%
Maximum percent bias
AUC
Released sample size

1544

Pre-weight

Post-weight N
Detained Released

Post-weight

364
120
1362

Pre-weight

742
114
688

Post-weight

i. Of any incarceration
ii. Of prison
iii. Of jail
iv. Of probation

484

Pre-weight

ii. Prison
iii. Jail
b. Longer sentences…

856

Post-weight

i. Any incarceration

a. Using full, balanced
sample
i. Binary logistic
regression
ii & iii. Multinomial
logistic
b. Within balanced
groups…
i. Linear regression
ii. Linear regression
iii. Linear regression
iv. Linear regression

1846

Pre-weight

Effect of pretrial detention on…
a. Probability of… vs probation

Outcome Analyses

1544

Prison sentence length

Examination Part 2

Released

Jail sentence length

ii. Of prison
iii. Of jail
iv. Of probation

Detained

Probation sentence length

i. Of any incarceration

a. PSM applied to all
released
b. PSM applied to
only…
i. All incarcerated
cases
ii. Imprisoned cases
iii. Jail only casesa
iv. Probation cases

Pre-weight N

Full sample dichotomous outcomes

Effect of pretrial detention on…
a. Probability of incarceration
sentence
b. Longer sentences…

PSM analysis

Model balance summaries

Examination Part 1

Incarceration sentence length

Table 2
Analytical plan.

0.0
2.5
0.0
0.0
8.8
0.532
789
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Table 4
Balance assessment for pre- and post-weight sample size and average propensity scores across doses.
Days in
detention

Full sample dichotomous outcomes
Pre-wt
N

Zero days
257
1–5
725
6–10
183
11–15
178
16–30
142
31–40
138
41–50
147
51–60
228
61–90
413
91–120
286
Over 120
501
Total N
3198
F-statistic
p-value for F
% of covariates sig.
AUC
a
b

a

Probation sentence length

Post-wt

Pre-wt

Jail Sentence Length

Post-wt

Pre-wt

Prison sentence length

Post-wt

Pre-wt

Incarceration sentence length

Post-wt

Pre-wt

Post-wt

m(sd)

m(sd)

N

m(sd)

m(sd)

N

m(sd)

m(sd)

N

m(sd)

m(sd)

N

m(sd)

m(sd)

0.064
0.068
0.063
0.063
0.065
0.062
0.060
0.057
0.053
0.049
0.041

0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059
0.059

0.063
0.054
0.067
0.079
0.075
0.074
0.082
0.087
0.091
0.095
0.104

0.072
0.072
0.072
0.073
0.072
0.072
0.072
0.073
0.072
0.073
0.072

0.087
0.052
0.068
0.053
0.053
0.052
0.065
0.087
0.093
0.138
0.181

0.029
0.026
0.029
0.026
0.031
0.028
0.029
0.026
0.026
0.026
0.026

0.116
0.103
0.103
0.108
0.114
0.108
0.109
0.106
0.102
0.101
0.103

0.02
1.00
1.8%
0.499

7.40
< 0.001
10.5%
0.749

1.24
0.269
5.3%
0.635

31.43
< 0.001
15.8%
0.709

0.55
0.854
3.5%
0.558

25
135
58
44
49
53
63
106
227
159
421
1340

0.157
0.148
0.147
0.137
0.146
0.130
0.152
0.115
0.105
0.074
0.053

43.87
< 0.001
14.0%
0.652

15
95
35
30
30
45
39
81
191
143
402
1106

0.035
0.035
0.037
0.035
0.035
0.036
0.037
0.029
0.031
0.022
0.018

0.01
1.00
7.1%
0.501

10
40
23
14
19
8
24
25
36
16
19
234

0.089
0.074
0.078
0.060
0.066
0.056
0.085
0.083
0.089
0.108
0.144

100.27
< 0.001
34.0% b
0.704

237
608
133
141
97
86
90
129
207
151
171
2050

34.26
< 0.001
14.9%
0.687

0.28
0.986
2.1%
0.550

wt = weight.
57 covariates were examined for balance purposes, in contrast approximately 47 measures were used in the models conditioning the propensity scores.

applying the weight substantially reduced significant differences across
the different dosage groups.

Table 5
Baseline, post-weight effect of being fully detained on outcome measures.

2.4.3. Post-weight comparisons
Following the application of the two PSM techniques, we conducted
a series of chi-square and independent sample t-test analyses of the
differences in the outcomes between the detained and released groups
in the weighted samples. The initial post-weight comparisons are the
unbiased baseline effects of pretrial detention on the likelihood of re
ceiving incarceration and a longer sentence. These comparisons are
followed by both logistic (for dichotomous measure of incarceration
versus probation) and ordinary least squares (OLS; for continuous
measure of sentence length) multivariate regressions to further isolate
the effects of pretrial detention. Post-weight regression analyses are
known as a double-robust approach, which help to control for any
confounding relationships and remaining unbalanced covariates (see
Dehejia & Wahba, 2002; Stuart, 2010). Following research standards,
we have subsequently included variables still greater than or equal to
10% bias (along with the number of concurrent convictions) in postweight regression models.19

Post-weight sample size
Sentence type received
Probation
Jail
Prison
Incarceration (vs. probation)
Average sentence length received (SD)a
Probation months
(n = 1372)
Jail months
(n = 228)
Prison months
(n = 1407)
Incarceration months
(n = 1645)

Fully detained

Released

1544

1497

44.6
7.4
⁎⁎⁎
48.1
⁎⁎⁎
55.4
⁎⁎⁎

31.3
5.5
25.9
23.2

%
%
%
%

58.6
7.5
33.9
41.4

%
%
%
%

(9.0)
(5.6)
(15.1)
(15.9)

31.0
5.9
25.6
21.9

(11.8)
(10.1)
(10.4)
(12.4)

Note: SD = Standard deviation. *p < .05, ** p < .01, *** p < .001.
a
The sample size is different for each sentence length analysis due to the
within-group examination.

groups (7.4% and 7.5% respectively).
Table 6 provides post-weight regression coefficients.20 The models
suggest that the impact of detention on sentence type persisted with the
inclusion of post-weight controls. Holding all covariates constant, de
fendants who were fully detained through their dispositions possessed
odds to receive an incarceration sentence that was 2.2 times higher than
those who were released (odds ratio [OR] = 2.17, p < .001). These
odds were 2.6 times higher than for those released (OR = 2.62,
p < .001) to receive prison over a probation sentence. No significant
relationship was detected between being fully detained and receiving a
jail sentence versus probation (OR = 1.35, p = .129).
The regressions also indicated some differences between legal and
extralegal factors. Being a male defendant, for instance, was con
sistently related to receiving incarceration sentences. Male defendants
were twice as likely to receive any incarceration, three times more
likely to receive prison, and 88% more likely to receive a jail sentence.

3. Results
3.1. Research question #1: impact of being fully detained on sentencing
outcomes
3.1.1. Probability of incarceration
Table 5 represents the post-weight, unbiased baseline effects of being
fully detained. Prior to the post-weight regressions, fully detained de
fendants had a significantly greater likelihood of receiving an in
carceration sentence. More than half (55.4%) of the defendants who
were detained through their disposition received an incarceration
sentence compared to only 41.4% of those released prior to their dis
position (a 14% difference). This relationship is largely driven by prison
sentences, as significantly more fully detained individuals received a
prison sentence (48.1%) than those that were released (33.9%), but
sentences to jail were roughly equal across the detained and released

20
The modeled covariates shown in Tables 6 and 7 are abbreviated to those of
immediate interest to the study. As indicated by the model's degrees of freedom,
we included in these models all measures relevant to the sentencing decision to
control for any confounding relationships and remaining unbalanced covari
ates, as per the aim of a double-robust approach using PSM. Coefficients for all
other controls in the model are available upon request.

19
These measures included supervision revocation history, risk level, pos
sessing documented mental health issue, and being supervised in either County
A or County H.
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Table 6
Regression models for receiving incarceration (binary logistic), as well as prison and jail (multinomial logistic).
Independent measures

Incarceration

Probation (reference)
Jail

Prison

ORa

[95% CI]

p

OR

[95% CI]

p

OR

[95% CI]

p

Fully detained = 1

2.17

[1.68–2.81]

< 0.001

1.35

[0.92–1.98]

0.129

2.62

[1.95–3.50]

< 0.001

Extralegal factors
Sex (male = 1)
Age at disposition
Race (white = 1)

2.78
1.01
1.34

[1.98–3.89]
[0.99–1.02]
[0.94–1.90]

< 0.001
0.549
0.104

1.88
0.99
1.29

[1.11–3.18]
[0.96–1.01]
[0.78–2.13]

0.018
0.339
0.322

3.12
1.02
1.41

[2.15–4.51]
[1.00–1.04]
[0.94–2.11]

< 0.001
0.124
0.094

1.55
0.34
0.14
5.76
38.03
1.19
1.35
0.03

[0.78–3.11]
[0.11–1.07]
[0.04–0.55]
[3.41–9.72]
[11.42–126.7]
[0.70–2.03]
[0.68–2.69]
[0.01–0.19]

0.214
1.09
0.066
2.15
0.005
0.60
< 0.001
1.24
< 0.001
14.12
0.519
2.16
0.395
3.45
< 0.001
0.01
934.27 (98df), p < .001
0.73
0.55
−2097.08

[0.65–1.82]
[0.81–5.74]
[0.16–2.24]
[0.65–2.37]
[3.85–51.77]
[1.45–3.20]
[2.06–5.79]
[0.01–0.06]

< 0.001
0.452
0.452
0.504
< 0.001
< 0.001
< 0.001
< 0.001

Legal factors
FTA conviction
Instant offense:

Property
Drug

Count of charges: 2 or more
Has had a supervision revocation
PSC Risk level:
Medium
High
Constant
Wald χ2
Nagelkerke R2
McFadden's R2
BIC’
a

1.26
1.96
0.60
2.48
27.22
1.78
2.53
0.01

[0.80–1.98]
0.312
[0.74–5.22]
0.176
[0.20–1.82]
0.367
[1.42–4.32]
0.001
[7.88–94.0]
< 0.001
[1.26–2.51]
< 0.001
[1.60–4.02]
< 0.001
[0.01–0.21]
0.003
2917.24 (58df), p < .001
0.71
0.56
−1841.88

OR = Odds ratio.

Legal factors that significantly predicted the likelihood of incarceration
included having two or more charges in the disposition and beingmedium- or high-risk according to PSC risk assessment. Lastly, and most
importantly, having a prior supervision revocation was the strongest
predictor of an incarceration sentence.
The effects of being fully detained were most apparent when
breaking out defendants by PSC risk level, the marginal effects of which
are shown in Fig. 1. Estimating marginal effects at the means of pretrial
detention from the binary logistic regression presented in Table 6, the
figure depicts the likelihood of defendants within each risk level to
receive an incarceration sentence while holding all other measures at
their means. This indicates that an average person of a given risk

category possessed a significantly higher likelihood of receiving an in
carceration sentence if that person was fully detained prior to their
disposition. In other words, given two otherwise average low-risk de
fendants, the odds of receiving incarceration for a person who was fully
detained were 21% higher than those for a person who was released.
Similarly, pretrial detention increased the odds of receiving incarcera
tion by 24% among medium-risk defendants, and 23% for those of highrisk.
3.1.2. Likelihood of longer sentences
Table 5 also provides baseline comparisons of incarceration and
probation sentence length by pretrial detention status. Prior to post-

Fig. 1. Marginal effects of being fully detained on sentence type, by risk level.
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Table 7
Regression models examining sentence length (measured in months).
Independent measures

Probation

Jail

Prison

Incarceration

b

[95% CI]

p

b

[95% CI]

p

b

[95% CI]

p

b

[95% CI]

p

Fully detained = 1

0.38

[−0.58–1.34]

0.435

0.87

[−0.89–2.63]

0.333

0.11

[−1.4–1.63]

0.882

1.14

[−0.35–2.62]

0.135

Extralegal factors
Sex (male = 1)
Age at disposition
Race (white = 1)

−0.58
0.05
0.87

[−1.67–0.5]
[−0.02–0.12]
[−0.33–2.07]

0.294
0.141
0.153

2.10
−0.09
3.01

[0.04–4.17]
[−0.22–0.03]
[−0.89–6.92]

0.046
0.134
0.130

1.87
0.01
−0.78

[0.11–3.62]
[−0.09–0.1]
[−2.77–1.22]

0.037
0.898
0.446

1.63
0.01
−0.76

[−0.16–3.41]
[−0.12–0.12]
[−2.74–1.21]

0.075
0.999
0.449

1.44
5.13
1.65
−1.39
2.09

[−0.77–3.65]
[1.46–8.8]
[−3.32–6.62]
[−3.28–0.49]
[−3.92–8.11]

0.201
0.006
0.515
0.146
0.496

3.46
−3.46
−5.35
−0.88
2.82

[0.37–6.55]
[−5.8–1.17]
[−8.5–2.17]
[−3.34–1.59]
[0.82–4.82]

0.028
0.003
0.001
0.485
0.006

−0.52
8.58
5.23
−2.34
−2.22

[−2.7–1.65]
[5.64–11.52]
[−0.72–11.17]
[−4.36–0.31]
[−4.21–0.24]

0.639
< 0.001
0.085
0.024
0.028

−1.62
8.95
4.55
−4.31
−2.91

[−3.83–0.59]
[5.43–12.47]
[−1.43–10.53]
[−6.23–2.39]
[−5.79–0.04]

0.151
< 0.001
0.136
< 0.001
0.047

[−1.78–2.06] 0.888
[−3.01–2.71] 0.916
[−2.53–11.5] 0.209
F(12,221) = 2.22
0.44
−72.06

−0.07
−0.06
15.78

Legal factors
FTA conviction
Instant offense:

Property
Drug
Count of charges: 2 or more
Has had a supervision
revocation
PSC Risk level:
Medium
High
Constant
F-statistic
R2
BIC’

0.32
0.24
26.27

[−1.00–1.64] 0.636
[−1.53–2.02] 0.786
[20.8–31.8]
< 0.001
F(48, 1932) = 9.07
0.24
−186.72

0.14
−0.15
4.49

weight regressions, no statistically significant differences were found in
sentence length between those released or fully detained in the total
sample, or in any of the within-sentence sub-groups. On average people
who were released before the close-out of their case were given in
carceration sentences of about 21.9 months, which was statistically
similar to that of detained defendants, 23.2 months. A similar effect was
seen in the average sentence difference of each sentence-type subset.
These patterns persisted even when controlling for multiple other
factors in a linear regression. Table 7 provides the regression coeffi
cients predicting sentence length. Being fully detained had little to no
impact on sentence length. These point estimates did not change sig
nificantly after accounting for time-served.21 Additionally, extralegal
factors did not account for much variation in the sentence length, with
sex being the only significant predictor of this type for jail and prison
sentences. The most consistent legal factor across the different out
comes was whether the defendant had ever been revoked from com
munity supervision in the past.

[−2.49–2.35]
0.955
[−2.49–2.38]
0.964
[9.48–22.07]
< 0.001
F(33, 1054) = 7.70
0.23
−46.59

0.98
1.22
9.84

[−1.14–3.11]
0.365
[−1.19–3.62]
0.322
[1.62–18.06]
0.019
F(38, 1250) = 11.21
0.31
−137.90

receive a prison sentence, as the jail model showed little to no effect.
The steady upward pattern persisted across PSC risk levels, with higher
risk categories associated with higher likelihood of incarceration at
each pretrial detention level.22
3.2.2. Likelihood of longer sentences
We again used the weighted dosage categories with OLS to examine
the relationship between detention dosage and length of sentence.
Fig. 3 provides the marginal effect estimates of pretrial detention do
sage on the average months sentenced for each sentence type. There
were no notable or significant relationships found between time in
pretrial detention and receiving a longer sentence. Each model in
dicated a slight upward trend as the number of days in detention in
creased. Probation, prison, and any incarceration outcomes indicated a
marginal increase in time-sentenced when compared to those sentenced
after being immediately released on the same day (i.e., a zero dose).
Those small differences reverted to no-difference, however, after ac
counting for time served.23

3.2. Research question #2: influence of time spent in detention on
sentencing outcomes

4. Discussion

3.2.1. Probability of incarceration
Using the weighted, dosage groupings from the MMW-S shown
under the “Full Sample” column of Table 4, we examined the likelihood
of an incarceration sentence in relation to the time spent in pretrial
detention. Fig. 2 shows the marginal effects of pretrial detention dosage
on each of the sentencing outcomes, holding all other measures at their
means. The figure indicates that a defendant's likelihood of receiving an
incarceration sentence increases as they spend more time in pretrial
detention. On average, every additional day spent in pretrial detention
equated to a 0.2 percentage point increase in the likelihood of in
carceration. The most significant increases were seen across four dosage
groups compared the referent group – those released on the same day
they are arrested (3.9% chance of incarceration on average). On
average, detained defendants experienced a significant increase in the
likelihood of incarceration when detained for 1–5 days (14.7%),
6–10 days (23.3%), 91–120 days (37.7%), and those who were detained
for 120 days or more (58.7% more likely). The dose-response curve for
“any incarceration” appears to be largely driven by the likelihood to

Prior scholarship suggests that pretrial detention has an influence
on sentencing decisions, however, this research possesses a number of
potential limitations related to methodology. Given the remaining
concerns over the possibility that pretrial detention could increase the
likelihood of prison sentences, and that rising prison costs remain un
sustainable (Mai & Subramanian, 2017), it is important that we iden
tified the magnitude and parameters of this relationship. The current
study addresses shortcomings of prior literature, and advances knowl
edge regarding pretrial detention, by assessing the impact of being fully
detained and the duration of time spent in detention on the sentencing
outcomes, all via PSM-based, quasi-experimental framework. Overall,
our findings regarding sentence type were consistent with prior litera
ture suggesting that pretrial detention increased the likelihood of a
prison sentence. Holding other measured covariates equal, fully de
tained defendants were more than twice as likely to be sentenced to
prison than those who were released into the community prior to
22
For the sake of space, these results are not presented here, but they are
available upon request.
23
For the sake of space, these results are not presented here, but they are
available upon request.

21
For the sake of space, these results are not presented here. Available upon
request.
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Fig. 2. Marginal effects of pretrial detention dosage on likelihood of all outcomes.

Otherwise known as a form of “trial penalty” for failing to accept the
plea offer and the prosecutor may respond by seeking a more severe
sentence (Tonry, 2019). These mechanisms, however, are beyond the
scope of the current research and remain another area for further
academic inquiry. Probation sentence length remained stable regardless
of pretrial detention status. This is likely due to the fact that there was
relatively little variation in probation sentences, as most people (ap
proximately 87% of the probation sample) received a flat 18-, 24-, or
36-month term.

sentencing. Pretrial detention, however, did not have a detectable effect
on the likelihood of receiving a longer sentence. Unfortunately, this
type of research does not lend itself to explaining why such effects exist,
particularly when process measures that could help address some of
these concerns were not available (e.g., number of cancelled hearings or
case processing time). We speculate that reasons for this may be similar
to those found in jury and judicial discretion research (e.g., Sacks &
Ackerman, 2012). Specifically, social psychologists have found evi
dence that being held in pretrial detention throughout the disposition
can implicitly influence sentencing decisions of juries and judges (e.g.,
Oswald, Bieneck, & Hupfeld-Heinemann, 2011). For judges in parti
cular, a growing body of research has highlighted that legal and ex
tralegal factors might wield their influence in a sub-conscious manner,
much of which may depend on the individual judge's attributes (e.g.,
gender and years on the bench; see Goodman-Delahunty & Sporer,
2010). Unpacking the scope of implicit factors and their influential
magnitude remain an important area for future research.
Contrary to prior research, in our Oregon sample pretrial detention
largely did not influence sentence length, with some slight caveats. Our
analysis revealed that those who spent between 31 and 40 days, or
120 days or more, in pretrial detention possessed the highest likelihood
of receiving longer incarceration sentences. These increases following
the one-month mark could be due in part to courtroom scheduling and
procedures. A trial date might be set a number of weeks following the
initial arraignment and preliminary hearing (i.e., the 31 to 40-day
mark). It is also probable that prosecutors use jail as leverage to en
courage guilty pleas (Petersen, 2019). After spending one month in jail,
defendants may be more likely to take whatever sentence they can to be
transferred to the prison system, which may be viewed as offering more
services and better living accommodations. It is also possible that in
mates who stay in pretrial detention for longer durations (i.e., 91 days
or more) could be penalized for not going with the prosecutorial flow.

4.1. Limitations and directions for future research
Results of this investigation should be interpreted with a con
sideration of its limitations. First, some of our measures have inherent
limitations due to how the data were collected. For instance, informa
tion on failure to appear (FTA) to a scheduled court appearance might
have the potential to sway a judicial decision for full pretrial detention
versus release. However, FTA data are not commonly collected across
all Oregon counties unless it is a formal conviction. Thus, our reliance
on FTA convictions was a conservative estimate of the detention deci
sion-making process. Our measures do, however, closely align with
those used in prior literature, so we are confident that our findings
provide an accurate estimate of the effects of pretrial detention. As
jurisdictions push for more pretrial reform, future research should aim
to devise a method for validating FTA counts.
Second, this study involved only nine counties in Oregon. While the
jurisdictions included were geographically diverse, we were unable to
obtain data from any of counties in the rural, eastern half of the state.
This is a concern, as eastern Oregon counties tend to be smaller in
population, more rural, and larger in size than those in the west, but
they also account for less than 5% of the state's population. In spite of
this, our counties included more populated areas, which do not
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Fig. 3. Marginal effects of pretrial detention dosage on sentence length.

necessarily generalize to smaller, rural areas, but does capitalize on
limited statistical power in smaller states and regions. Third, like other
studies, some processes surrounding bail could not be controlled. While
we could account for reasons bail could be denied by statute (e.g., in
stant offense type and severity), there are other processes in Oregon for
which the data was not available. For instance, although commercial
bail bonds are prohibited, the amount at which bail is set and an in
dividual's ability to make that 10% payment could not be captured. All
securities are typically set along a bail schedule that is largely con
sistent across the state (e.g., $10,000 bail for all Class C Felonies), and
any arguments for departures from this schedule can be made during
the arraignment or pretrial release hearings. The influence of knowing a
defendant's ability to make bail on the in/out decision and any de
parture from the bail schedule remains an area for more qualitative
research. Most examinations on pretrial detention, including this one,
rely heavily on the use of administrative data. Such measures were not
designed to capture informal decision-making like that related to pre
trial detention and plea-bargaining. Moreover, in spite of the strength in
our sensitivity analyses, identifying additional, more nuanced measures
may be fruitful, but require a qualitative study that involves in-depth
interviews with the courtroom work group and pretrial services, fol
lowed by further quantitative data collection.
Fourth, while the current research shows that pretrial detention
influences an increase in likelihood of incarceration in Oregon, it is illequipped to say why this is the case. There may be unobserved in
stitutional factors that make incarceration or pretrial detention through
disposition more likely. For instance, defendants could perceive disin
centives to remain incarcerated in the short-term (e.g., employment,
housing, or child custody) that outweigh future considerations, leading
to a propensity to plea to a lesser charge in order to be released to the
community. Similarly, there may also be bias among prosecutors,
judges, and even defense attorneys that promote the use and influence

of pretrial detention. Some research has shown that justice officials
might base their decisions to detain in part on the extralegal char
acteristics of defendants (e.g., Pinchevsky & Steiner, 2016). While our
examination did not find a direct effect with regard to race/ethnicity,
these aspects require investigation by future research. Other institu
tional reasons might involve spikes and valleys in jail capacity, as such
reasons could induce earlier or later pretrial releases, respectively.
Additionally, we could not capture secondary statute criteria used to
consider for detaining (e.g., socioeconomic stability). For instance, re
search has shown that defendants placed in pretrial detention may be at
heightened risk for losing their employment status, financial situation,
residential stability, and other family obligations (Holsinger, 2016), as
well as committing post-release recidivism in the community (Kim,
Chauhan, Lu, Patten, & Smith, 2018). Such factors are implicit or in
formal patterns that might also influence release considerations to a
degree that we could not estimate and leave as areas for future research.
Fifth, while PSM offers improvements over traditional regression
techniques in many ways, the technique also requires a set of as
sumptions that may not be satisfied in all situations. For instance,
common support, which assesses how well propensity scores in the
treated and untreated groups fully overlap, is addressed in our methods.
The conditional independence assumption, however, is not as easy to
check empirically. This assumption requires that assignment to treat
ment group (e.g., detained versus released) is based on the observed
characteristics or, at the least, relevant unobserved characteristics are
also balanced on observable measures. If these factors are not balanced
then the PSM, essentially, suffers from the same omitted variable bias as
multivariate regression. Several potentially confounding variables were
not available, were not measurable in the current research (e.g., social
network or bail information), or were closely correlated to observed
variables and thus plausibly balanced (e.g., income is known as a strong
correlate of race in the United States). These unobserved variables
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might have created a hidden bias for which PSM cannot account.
Sixth, some studies have noted that the importance of variation in
judicial discretion could account for an important degree of sentencing
variance (Wooldredge, Frank, Goulette, & Travis, 2015). Unfortunately,
we did not have an indicator for individual judges available to us. In
most Oregon counties there are so few judges that variation between
decisions within the counties is likely minimal. Our aim for using the
county of conviction as a matching and control measure was to account
for some differences in pretrial detention and sentencing norms of the
county courts. Considering that among these counties most judges
participate in an arraignment and felony rotation, we argue that the
variance between judges within counties would likely not impact the
results of this study. This is particularly supported by the post-PSM
sensitivity analysis.
The sensitivity analyses we conducted following PSM application
indicated our results were rather robust to hidden bias in the decision to
detain. We conducted a sensitivity analysis on post-weight findings as
laid out in the literature on PSM (see Rosenbaum, 2005). The analysis
suggested that in spite of not being able to account for the secondary
criteria laid out by Oregon statute, our findings were robust to hidden
(unmeasured) bias. Specifically, to potentially change the results it
would require a newly introduced measure to predict being fully de
tained three-times better than the measures we currently have. These
sensitivity analyses provide confidence that despite the unobserved
measures (e.g., bail information), our findings provide an informed
estimate of the effects of pretrial detention on sentencing. Furthermore,
our findings were robust to several alternative specifications, including
boosted regression, optimal pairwise weighting, and coarsened exact
weighting. The greatest balance was achieved in the two weighting
approaches used, thus, we reported on those models.

Lowenkamp, & Holsinger, 2011). Apart from helping authorities with
the in/out decision, ignoring the importance of these factors has po
tential iatrogenic effects in that they can increase someone's risk for
flight or recidivism (Bechtel et al., 2011). For instance, detaining
someone who has employment could cause them to lose the job, which
can lead to an increased risk of fleeing the jurisdiction or committing a
crime while on pretrial supervision. A pretrial risk tool with dynamic
items (e.g., the Virginia Pretrial Risk Assessment Instrument's employ
ment and current residence measure) would provide officials with an
evidence-based strategy for ensuring that the highest risk defendants
are held in pretrial detention, while the lower risk defendants could
remain in the community during their trial period where they could
continue to work, provide for their families, and prepare for their case
(Bechtel et al., 2011). Again, pulling from lessons learned in research on
the principles of effective intervention, courts could use such dynamic
information to reduce someone's risk. For instance, someone who is a
moderate to high flight-risk due to housing or chemical dependency
could be housed in an inpatient service provider while awaiting the
appropriate hearings.
Third, and along a similar vein, keep pretrial detention stays as
short as the individual's risk necessitates. Holding defendants for longer
than 30 days should follow more of a targeted or selective application
so that it does not increase the likelihood of jail and prison sentences
and overall use. Studies have indicated that extended stays (e.g., longer
than 30 days, which allows enough time for the arraignment and re
lease hearing if available) in pretrial detention at local jails could have
adverse effects on one's experience and behavior when transferred to
prison (Toman, Cochran, & Cochran, 2018). However, this re
commendation involves other areas that impede the swift release of
pretrial detainees – how security (bail) is set for defendants and the
timing of release hearings. Considering that the length detention is
contingent on the defendant's ability to pay (be it cash or property), the
bail structure and scheduling of release hearings are essential areas of
reform in order to release unconvicted detainees sooner. As extant lit
erature notes, bail amounts can be the largest barrier to pretrial release
for many defendants (Gupta et al., 2016). One possible avenue, besides
the removal of cash-bail systems, is that bail could be part of a matrix
that accounts for the individual's income or approximated worth
(property), rather than a flat amount per felony type. While Oregon's
bail system might be more malleable to disadvantaged defendants than
with commercial bonds, the required 10% can still be out of reach for
many defendants. The other area is scheduling or docketing, which is
heavily dependent on the jurisdictions ability to provide immediate
scheduling after the arraignment. Some more populous counties might
require defendants to participate in a pretrial services interview which
needs to be scheduled, perhaps to determine an individual's risk level,
while others might rely on the defense counsel to find a time that
works. This can extend the time it takes to release the person from
custody. If courts can establish a process that provides a court date at
the arraignment, this may dramatically reduce the time in which
someone spends in detention while unconvicted.

4.2. Policy implications
Although our study involved only nine Oregon counties, there are
three important policy implications that stem from this work. First, the
use of pretrial detention should be limited to situations in which it is
absolutely necessary. Given the effects of being fully detained pre-trial,
demonstrated here as well as in the literature at large (e.g., Dobbie
et al., 2018; Lowenkamp et al., 2013), coupled with jail capacity issues
and how bail structures can disproportionately impact the defendants of
disadvantaged backgrounds (Gupta et al., 2016), pretrial detention
practices could adopt aspects from the principles of effective inter
vention found in corrections (i.e., risk principle; Bonta & Andrews,
2017). That is, pretrial detention should be reserved for those de
fendants who are the highest risk to reoffend and to flee. One way to
facilitate an accurate identification of risk is by courts employing a
validated risk assessment to aide in the in/out decisions of pretrial
detention. A properly validated pretrial risk tool (i.e., using at least a
split-half validation process, predicting failure to appear and rearrest,
and localized tailoring to the served population; see Hamilton et al.,
2016) can help determine an individual's level of risk for both re
offending while on pretrial release and their flight risk, while also
maintaining public safety (Bechtel et al., 2017). Unfortunately, for this
study it remains unknown which Oregon counties regularly employ a
risk tool to make pretrial detention determinations. As many Oregon
counties do not use a pretrial risk assessment, a key implication is that
such a tool should guide these decisions.
Second, employ risk tools that incorporate dynamic factors relevant
to pretrial detention. Factors related to the defendant's life situation,
which can change with intervention or circumstances (e.g., employ
ment, housing, substance dependency, mental health), are commonly
understood as dynamic risk factors (see Hamilton et al., 2016). Al
though we could not examine the influence of dynamic factors, which
made up the majority of Oregon's statutory secondary release criteria,
in this study, other scholarship has shown that these can be quite
meaningful in predicting pretrial supervision failure (Bechtel,

5. Conclusion
Some scholars have raised concerns that the experience of pretrial
detention may increase defendants' likelihood of receiving a more se
vere sentencing outcome. The prior research on pretrial detention has
largely indicated that detained defendants are more likely to receive a
sentence of incarceration and also to be incarcerated for a longer
duration. This scholarship, however, has been largely limited to mul
tivariate regressions and has also generally relied on dichotomous
measures of pretrial detention (i.e., those fully detained throughout
disposition compared to those released at some point before disposi
tion). The current study sought to overcome these two limitations
through the use of a quasi-experimental PSM design that included both
a dichotomous pretrial measure and a detention dosage measure. Our
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study's findings include that agencies should consider limiting the use
of pretrial detention to only when absolutely necessary, incorporating
the use of a pretrial risk/needs assessment to guide decisions, and
minimizing pretrial detention duration where possible.

findings suggest that being fully detained before the case disposition
was associated with an increase in the likelihood of receiving a prison
sentence. Defendants with similar criminal histories, charge type, and
charge severity, but who were held in pretrial detention through their
disposition had double the odds of receiving prison compared to those
released at some point. In spite of this, fully detained defendants re
ceived roughly the same sentence length. In addition, we found that, all
else equal, the longer defendants spent in pretrial detention the greater
their probability was for being sentenced to incarceration, but there
was no significant impact on sentence length. The implications of this
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Table A1

County information.

Demographics
Male
White
Black
Hispanic
Other race
Mean age at disposition
(SD)
Detained pretrial
Mean days detained (SD)
Most serious charge type
Driving
Drug
Person
Property
Mean number of charges
(SD)
PSC risk level
Low
Medium
High
Sentencing outcomesa
Incarceration
Prison
Jail
Probation
Mean incarceration sen
tence (SD)
Mean prison sentence (SD)
Mean jail sentence (SD)
Mean probation sentence
(SD)
a
b

County A
(N = 424)

County B
(N = 115)

County C
(N = 91)

County D
(N = 44)

County E
(N = 576)

County F
(N = 304)

County G
(N = 166)

County H
(N = 1504)

County I
(N = 168)

77.4%
83.4
6.9
5.8
3.9
33.7 (10.6)

75.7%
93.9
0.9
3.5
1.7
36.2 (11.5)

71.4%
98.9
0.0
0.0
1.1
36.9 (11.4)

79.5%
95.5
2.3
0.0
2.3
37.2 (9.8)

72.7%
86.5
2.3
7.8
3.4
36.1 (11.3)

70.7%
76.8
4.2
8.2
10.8
36.1 (10.9)

67.5%
86.2
1.8
2.4
9.6
35.2 (11.3)

77.1%
64.1
21.6
8.9
5.4
35.7 (10.6)

76.8%
84.8
0.0
11.7
3.5
35.5 (10.8)

69.1%
40.9 (51.1)

32.2%
45.7 (73.0)

54.9%
45.2 (45.6)

40.9%
20.8
(38.0)

39.2%
33.0 (41.1)

25.7%
35.2 (46.0)

48.2%
41.3 (43.2)

45.5%
60.5 (76.5)

45.8%
34.1 (36.6)

13.7%
12.7
0.0
73.6
4.0 (3.7)

7.8%
15.7
1.7
73.9
4.2 (4.2)

13.2%
11.0
2.2
68.1
4.2 (5.8)

4.5%
11.4
4.5
77.3
3.1 (2.4)

13.7%
27.6
2.6
50.3
4.1 (4.2)

5.6%
18.4
3.0
70.4
3.6 (3.2)

12.7%
19.9
0.6
63.3
4.0 (4.6)

5.1%
18.8
5.7
66.6
4.2 (4.4)

11.3%
20.2
3.0
60.7
4.8 (8.4)

35.6%
24.5
39.9

50.4%
27.0
22.6

59.3%
20.9
19.8

45.5%
22.7
31.8

49.0%
23.3
27.6

58.6%
22.0
19.4

58.4%
21.7
19.9

52.3%
26.4
21.3

51.8%
22.6
25.6

56.8%
45.0
11.8
43.2
11.1 (10.7)

41.8%
32.2
9.6
58.3
8.1 (6.6)

27.5%
23.1
4.4
72.5
12.0 (8.5)

50.0%
47.7
2.3
50.0
14.5 (6.7)

45.1%
30.7
14.4
54.9
8.0 (7.2)

36.5%
31.9
4.6
63.5
10.7 (7.2)

39.1%
28.3
10.8
60.8
11.5 (8.3)

32.8%
30.1
2.7
67.2
13.4 (7.8)

44.0%
36.9
7.1
56.0
13.3 (7.6)

23.4 (15.2)

24.2 (15.9)

17.7 (13.7)

15.2 (10.2)

19.9 (12.2)

27.1 (27.1)

22.6 (20.0)

20.0 (12.1)

4.1 (8.14)
15.2 (9.9)

1.7 (1.2)
10.8 (6.1)

2.2 (1.5)
13.7 (8.0)

29.7
(19.8)
1.0 (—)b
15.9 (5.3)

2.0 (2.3)
11.8 (6.7)

1.9 (2.9)
12.5 (6.4)

5.7 (3.1)
13.8 (8.6)

2.9 (2.8)
14.7 (7.2)

3.8 (1.8)
15.8 (6.5)

Length of sentence measured in months.
Could not calculate SD because N = 1.
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