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Objective: A large body of cross-sectional research has identified a positive relationship between
perceptions of police procedural justice and legitimacy. Following Tyler’s theoretical framework, studies
have often interpreted the observed relationship as evidence of an unequivocal causal connection from
procedural justice to legitimacy. Here we reexamined the validity of this conclusion by considering the
temporal order of that association and the potential biasing effect of time-invariant third common causes.
Hypotheses: (a) Past perceptions of police procedural justice would predict future perceptions of
legitimacy; (b) Past perceptions of police legitimacy would predict future perceptions of procedural
justice; and (c) Perceptions of police procedural justice and legitimacy would be associated as a result of
3rd common causes. Method: We fitted random intercepts cross-lagged panel models to 7 waves of a
longitudinal sample of 1,354 young offenders (M � 16 years) from the “Pathways to Desistance” study.
This allowed us to explore the directional paths between perceptions of police procedural justice and
legitimacy, while controlling for time-invariant participant heterogeneity. Results: We did not find
evidence of the assumed temporal association; lagged within-participant perceptions of procedural justice
rarely predicted within-participant perceptions of legitimacy. We did not find evidence of a reciprocal
relationship either. Instead, we detected substantial time-invariant participant heterogeneity, and evidence
of legitimacy perceptions being self-reproduced. Conclusions: Our findings challenge the internal
validity of the commonly reported positive associations between procedural justice and legitimacy
reported in studies using cross-sectional data. Most of such association is explained away after consid-
ering time-invariant participant heterogeneity and previous perceptions of legitimacy.

Public Significance Statement
Young offenders’ perceptions of police fairness did not predict their future perceptions of police
legitimacy. Instead, changes in perceptions of police legitimacy seem to be mainly self-reproduced,
determined by the individuals’ own previous perceptions of police legitimacy. By all means police
officers should not abandon principles of fairness in their interactions with young offenders given the
many other positive effects they have on cooperation and compliance with the law. What remains
unclear is the effectiveness of police fairness as a strategy to foster perceptions of police legitimacy,
at least among young offenders.
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Procedural justice, understood as the perceived fairness in both
the decision process adopted by a particular institution and its
interactions with participants under its authority (Tyler, 1990), has
become a dominant theory in criminology and legal psychology. A
substantial body of evidence has emerged that emphasizes a strong
and positive relationship between individual perceptions of proce-
dural justice, their assessments of the legitimacy of criminal justice
institutions—such as the police (Gau, Corsaro, Stewart, &
Brunson, 2012; Tyler & Wakslak, 2004), courts and tribunals
(Tyler & Huo, 2002; Tyler & Rasinski, 1991), and prisons (Bei-
jersbergen, Dirkzwager, & Nieuwbeerta, 2016; Brunton-Smith &
McCarthy, 2016)—and subsequent compliance with law-abiding
behavior.

In the context of interactions with the police, researchers have
found the positive relationship between procedural justice and
legitimacy to be significant across countries and subgroups of the
population (Bradford, Huq, Jackson, & Roberts, 2014; Sun, Wu,
Hu, & Farmer, 2017; Sunshine & Tyler, 2003). The empirical
evidence also appears consistent across competing definitions of
legitimacy. For example, Bottoms and Tankebe (2012) disputed
whether measures tapping into the “obligation to obey” with an
institution’s norms constitute a valid element of legitimacy, lead-
ing other researchers to explore “obligation to obey” and “trust”
dimensions of legitimacy separately (Wolfe, Nix, Kaminski, &
Rojek, 2016). Conversely, other researchers distinguished between
obligation to obey and “moral alignment” with an institution
(Hough, Jackson, & Bradford, 2013; Jackson et al., 2012; Jackson,
Bradford, Stanko, & Hohl, 2012).

Regardless of the measurement strategy or sample configura-
tion, the relationship between procedural justice and legitimacy is
almost always found to be positive, significant, and strong; at least
for the body of research based on cross-sectional data. This was
corroborated by Walters and Bolger’s (2019) meta-analysis, in
which they only detected a negative association between proce-
dural justice and legitimacy in one of the 64 studies reviewed (i.e.,
Reisig & Mesko, 2009).

With some notable exceptions (e.g., Murphy, 2005; Walters,
2018) most researchers have—more or less explicitly—interpreted
these findings as evidence of a causal effect of procedural justice
on legitimacy. This interpretation is both intuitive and consistent
with the theoretical framework. All that is required is treating
procedural justice as a process external to the participant, solely
defined by the actions of agents of a given authority, which
precedes the formation of legitimacy beliefs. However, making
such inferences from a body of research dominated by observa-
tional studies, most commonly taking the form of cross-sectional
surveys (Murphy, Bradford, & Jackson, 2016) is problematic.
Such interpretation of the evidence disregards that perceptions of
procedural justice and legitimacy are both subjective reports and,
for the case of cross-sectional designs, their temporal order cannot
be mapped out.

Nagin and Telep (2017) highlighted some of these problems.
Following a comprehensive review of the procedural justice mo-
del’s application in policing research, they concluded that a cred-
ible case for causality has not been made. They identified two
dominant issues that existing procedural justice research has not
been able to dismiss, third common causes (also known as third
variables or confounding factors) and reverse causal paths. As a

result, they called for a clearer evidence base on the causal effect
of procedural justice.

In this study, we reexamined the relationship between perceived
procedural justice and police legitimacy using longitudinal data
from Mulvey’s (2016) Pathways to Desistance project and random
intercepts cross-lagged panel models (Hamaker, Kuiper, & Gras-
man, 2015). This innovative modeling strategy offers the possibil-
ity of: (a) investigating the presence of a potential reverse pathway
from legitimacy to procedural justice; while (b) accounting for the
influence of time-invariant third common causes that may be
biasing the relation between procedural justice and legitimacy.
Exploiting these two key analytical advantages we shed new light
into the two main critiques raised by Nagin and Telep (2017),
providing new insights into the complex nature of the procedural
justice and legitimacy relationship.

The Evidence Under Question

In reference to the literature studying perceptions of police
procedural justice based on observational data, Nagin and Telep
(2017) highlighted the potential biasing effect of unmeasured
community and personal factors. For example, given the high
levels of residential segregation in the United States, and the rather
common discriminatory practices toward minorities (particularly
Blacks), it should be expected that community factors will have an
effect both on perceptions of legitimacy and procedural justice,
independent of actual interactions with the police or other agents
of the criminal justice system. Similarly, at the individual level, the
authors pointed at how people with higher stakes in conformity
(Toby, 1957), or investments in conventional social bonds (Hirs-
chi, 1969), perceive fairer treatment and greater legitimacy from
the authorities enforcing their compliance (Nagin & Telep, 2017).
If these potential third common causes are left uncontrolled, the
observed associations between procedural justice and legitimacy
may very well be spurious.

Nagin and Telep (2017) also argued that much existing research
evidence is also consistent with a reverse causal path—from le-
gitimacy to procedural justice—that stems from the subjective and
nonsequential nature of cross-sectional survey research. When
captured as self-reported perceptions, procedural justice, as much
as legitimacy, is not an objective measure of the quality of treat-
ment dispensed by an authority but a subjectively constructed
reality (Jonathan-Zamir, Mastrofski, & Moyal, 2015). Consider as
well how under a cross-sectional design reports of procedural
justice and legitimacy are collected at—and make reference to—
the same time period and it is easy to see that the perceived actions
of a given authority might very well be determined by personal
affinity toward that particular authority.

There are grounds to think that this reverse path is even more
likely in studies based on samples of the general population, which
involve requesting information from people who have not neces-
sarily had previous contacts with the authority in question. In the
context of Supreme Court decisions, Gibson (1991) questioned the
extent to which ordinary citizens can really assess the quality of
treatment provided by the Supreme Court when they do not know
how it functions. Instead he argued that opinions are likely to be
formed from more general attitudes toward the legitimacy of the
institution itself. Worden and McLean (2017) made a similar point
in relation to reported interactions with better known institutions
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like the police, further suggesting that memory failures might
reinforce the problem of reverse causality. Specifically, the authors
posited that gaps in citizens’ recollections are likely filled by their
prior attitudes toward the police.

Harkin (2015) provided further rationales supporting the claim
that perceptions of institutional legitimacy are not deduced inde-
pendently. Drawing on the work of Lukes (2005), he highlighted
how authorities seek to “cultivate” support for their legitimacy,
which involves forms of ideological self-promotion, meaning that
individual beliefs are often as much a consequence of authority-
structures as a cause. Harkin (2015) went on to link this view with
Bottoms and Tankebe’s (2012) understanding of legitimacy as an
ongoing dialogue between power-holders and those under their
authority, as opposed to a one-off transaction.

Some of these problems were preempted in Tyler’s original
studies (Tyler, 1990; Tyler, Casper, & Fisher, 1989) where he
recognized the potential presence of a reverse causal pathway. In
the context of defendants processed through criminal courts (Tyler
et al., 1989), but also in the context of perceptions of the police and
judges among the general public (Tyler, 1990), they found that
previously held views on these authorities influenced subsequent
assessments of the fairness of their treatment. More important, the
authors argued that “[t.]his influence is unrelated to the impact of
the experience itself, suggesting that people’s prior views shape
the way that people interpret their experience” (Tyler et al., 1989,
p. 643). Unfortunately, these early insights on the fluidity of the
relationship between procedural justice and legitimacy were not
further explored empirically.

Overcoming the Methodological Impasse

To address the limitations of existing procedural justice re-
search, Nagin and Telep (2017) advocated the use of experimental
designs. Only by randomly manipulating exposure to procedurally
just treatment by agents of criminal justice authorities, they ar-
gued, will it be possible to definitively understand whether proce-
dural justice influences perceptions of legitimacy. The authors
lamented the scarcity of such applications to police research, and
asserted that the validity of the model has not been credibly estab-
lished. We believe, however, that this critique, together with the
excessive trust placed on experimental methods, should be more
nuanced. Tyler (2017) provided a wide range of examples where
research in other areas—for example, work-settings (Cohen-Charash
& Spector, 2001) or court-room proceedings (Thibaut & Walker,
1975)—has corroborates some of the effects attributed to the proce-
dural justice model under experimental conditions. However, perhaps
it is not just the quantity of the experimental evidence available, but
the assumed “gold standard” quality of such evidence that should be
reconsidered.

Nagin and Sampson (2019) laid out how the practical difficul-
ties affecting the design of experiments in criminology, and the
social sciences more broadly, can make both their internal and
external validity questionable. Applications to examine criminal
justice interactions directly are particularly questionable. The
power relations involved in individual encounters between citizens
and criminal justice authorities make them hard to manipulate
experimentally, especially in those instances where interactions are
potentially contentious (Worden & McLean, 2018). As such, pro-
cedural justice experiments have mainly been restricted to police-

citizen encounters during traffic stops, where interventions typi-
cally feature highly scripted police communications (Tyler, 2017).
More generally, the discrete form of interventions in experimental
designs fails to capture the fluid and temporally complex nature of
the relationship between procedural justice and legitimacy. As
highlighted by Tyler (2017, p. 36) “. . . it is unrealistic to expect a
single encounter with the police to substantially influence views
that have developed over a lifetime.” One important implication of
that fluid relationship is the potential presence of a bidirectional
effect, with procedural justice and legitimacy affecting each other.
However, experimental designs are not well-suited to examine the
potential effect that legitimacy might have on procedural justice,
since, as an inherently subjective construct, legitimacy can be
extremely difficult, perhaps impossible, to manipulate experimen-
tally.

Clearly there is not a single research design that is uniquely
valid, but rather each approach is defined by a different mix of
strengths and weaknesses. Elevating experimental designs to a
gold standard position risks ignoring their limitations and missing
the important opportunities afforded by alternative approaches.

The Potential of Longitudinal Designs

One approach that has not been fully exploited in the procedural
justice literature is longitudinal designs. As demonstrated by Ty-
ler’s early work (Tyler, 1990; Tyler et al., 1989), repeat observa-
tions across time can be used to examine the temporal order of the
relationship between procedural justice and legitimacy. One way
to do so is through cross-lagged correlations (Kenny, 1975); where
“lagged” refers to past observations, while “cross” reflects that it
is the past observation of one of the two constructs, for example
procedural justice, which is used to predict future observations of
the other, legitimacy; and vice versa, past observations of legiti-
macy are used to predict future values of procedural justice. This
research design offers two important advantages. It opens up the
possibility of exploring the presence of a likely reverse path from
legitimacy to procedural justice, and if adequately expanded, it can
enhance the internal validity of findings based on cross-sectional
designs.

However, like experimental studies, longitudinal designs should
not be considered a panacea. Repeatedly interviewing the same
participants and charting how their views change is costly and time
consuming, and researchers must often wait many years for the
fruits of their labors to manifest. This inevitably means that lon-
gitudinal studies are unable to capture the latest theoretical devel-
opments; with the need to adopt a consistent measurement strategy
across multiple waves of data collection trumping the potential
gains from incorporating new dimensions or concepts. Instead they
should be considered as another tool enabling researchers to fur-
ther understand how procedural justice and legitimacy are linked.

Granger Causality

In establishing a causal effect three conditions are required: the
alleged cause and effect have to be correlated, the cause must
precede the effect, and the temporal correlations must reflect a true
connection. By establishing whether past perceptions of procedural
justice predict future perceptions of legitimacy we can approxi-
mate the first two conditions. Specifically, we can determine the
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presence of Granger causality (Zyphur et al., 2019), a probabilistic
conceptualization of causality heavily relied upon in neuroscience
(Bressler & Seth, 2011) and similar subjects where it is not easy to
conduct experimental designs.

The absence of experimental conditions (randomization in par-
ticular) makes it impossible to establish, irrefutably, whether tem-
poral correlations between procedural justice and legitimacy re-
flect a true connection between the two constructs, or whether the
observed correlation is spurious (driven by third common causes).
Yet, under the right modeling approach, we can minimize this risk.
One simple way to do so is by examining temporal correlations
while controlling for contemporaneous and stability (also known
as auto-regressive) effects (Rogosa, 1980). When assessing the
effect of past perceptions of procedural justice on legitimacy, this
involves also taking account of current perceptions of procedural
justice (the contemporaneous effect) and past perceptions of legit-
imacy (the stability effect) as predictors. By controlling for the
former we can eliminate third common causes associated with
potential methods effects, such as self-acquiescence bias, social
desirability bias, or interviewer effects; through the latter we can
estimate changes in legitimacy (Adachi & Willoughby, 2015),
independent of each participant’s initial perceptions at the start of
the study.

However, Hamaker et al. (2015) showed that if the construct
under examination is trait-like and time-invariant in nature—as we
would be expect from the community, demographic and person-
ality factors thought to influence procedural justice and legitima-
cy—then the inclusion of stability parameters will fail to ade-
quately control for that effect and the estimates of the cross-lagged
model will still be biased. One way of dealing with this problem is
to add “[. . .] a long list of potentially influential covariates to the
model” (Jackson & Pósch, 2019, p. 15).

In this article, we suggest an alternative strategy, based on
Hamaker et al. (2015) differentiation of between- and within-
person effects. This involves partitioning procedural justice and
legitimacy into two parts, one that could be attributed to stable
differences between participants (capturing, e.g., systematic differ-
ences in the strength of the association that are because of a
person’s race), and another capturing changes within participants
across time (such as the expected effect that experiencing positive
procedural justice interactions will have in increasing police legit-
imacy). Crucially, under such an approach, all time-invariant un-
observed heterogeneity between participants is comprehensively
controlled for (see also Bell & Jones, 2015; Hamaker & Muthén,
2020). That is, the influence of any stable differences between
participants across the window of observation, which might be
biasing the relationship between procedural justice and legitimacy
if left uncontrolled, is effectively eliminated.

Evidence From the Longitudinal Literature

Multiple longitudinal studies have shown perceptions of proce-
dural justice to be positively associated with beliefs of legitimacy.
This has been found in the context of police interactions (Murphy,
Hinds, & Fleming, 2008; Tyler & Fagan, 2008; van der Toorn,
Tyler, & Jost, 2011), using the Pathways to Desistance survey,
where perceptions of police and court legitimacy were reported
(Augustyn, 2015; Fagan & Piquero, 2007; Lee, Steinberg, Piquero,
& Knight, 2011), and in interactions with other criminal justice

authorities; see, for example, Penner, Viljoen, Douglas, and
Roesch (2014) and Sprott and Greene (2010), who used longitu-
dinal samples of young offenders in probation and appearing in
court.

However, it would not be appropriate to compile the findings
from this longitudinal literature into a summary estimate since the
modeling strategies used are widely heterogeneous. Only one
study (Kaiser & Reisig, 2019) used a between or within partition
to explore the procedural justice model, but they did not include
cross-lagged effects to examine the temporal ordering of the pro-
cedural justice and legitimacy association. Of the remaining stud-
ies, many did not incorporate lagged procedural justice effects,
examining only perceptions of procedural justice and legitimacy
measured at the same time. Few among those that examined lagged
procedural justice effects also controlled for both stability effects
on legitimacy and for the contemporaneous association between
procedural justice and legitimacy. Furthermore, none of these
examined the possibility of the reverse pathway, using lagged
perceptions of legitimacy as predictors of procedural justice.

To our knowledge, Walters (2018) and Trinkner, Mays, Cohn,
Van Gundy, and Rebellon (2019) are the only studies since Tyler
et al. (1989) and Tyler (1990) that have explored the potential
effect of legitimacy on procedural justice in a criminal justice
setting. Using data from the Pathways to Desistance study, Walters
(2018) found that legitimacy beliefs toward police and court au-
thorities at age 18 predicted procedural justice perceptions at age
19, whereas the opposite pathway—from procedural justice to
legitimacy—was not found to be significant. Longitudinal studies
exploring individual interactions with noncriminal justice author-
ities have detected a similar reverse path in the relationship be-
tween procedural justice and legitimacy (see, e.g., Abdelzadeh,
Zetterberg, & Ekman, 2015, and Grimes, 2006, who studied per-
ceptions of government and teachers legitimacy). By contrast,
Trinkner et al. (2019) used longitudinal data combined with an
experimental design where a vignette depicting different police-
citizen interactions with varying features of procedural justice was
shown to participants. The authors showed how procedural justice
descriptions of the scene were not determined by previous general
perceptions of police legitimacy expressed by participants, which
they take as evidence of the absence of such a reverse path.
Therefore, the current evidence base is mixed.

In summary, longitudinal designs offer important avenues to
inspect in further detail the validity of the evidence for a positive
effect of procedural justice on legitimacy. These possibilities have
not yet been fully exploited. Only a few studies have sought to
replicate Tyler’s original insights pointing at a reverse pathway.
Furthermore, stability and contemporaneous effects are not regu-
larly considered to reduce the presence of third common causes.

Overview of Current Study and Hypotheses

In this study we examined whether associations between proce-
dural justice and legitimacy reported in the literature based on
observational data can be interpreted as evidence supporting Ty-
ler’s procedural justice model. Specifically, driven by Nagin and
Telep’s (2017) recent critique, we explored the potential presence
of a reverse path and third common causes. We focused on
the context of young offender and police interactions captured by
the Pathways to Desistance (Mulvey, 2016). Although these data
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are now comparatively dated (the first interviews were completed
in 2000), it is arguably the longitudinal dataset most commonly
used in the procedural justice literature (see, e.g., Kaiser & Reisig,
2019; Piquero, Fagan, Mulvey, Steinberg, & Odgers, 2005; Wal-
ters, 2018). We accessed data through the Interuniversity Consor-
tium for Political and Social Research, following approval from
the Universities of Leeds and Surrey Research Ethics Committees.
We analyzed the data using the random intercepts cross-lagged
panel model introduced by Hamaker et al. (2015) to better account
for third common causes. We tested the following three hypothe-
ses:

Hypothesis 1: Past perceptions of police procedural justice
predict future perceptions of legitimacy.

Hypothesis 2: Past perceptions of police legitimacy predict
future perceptions of procedural justice.

Hypothesis 3: Perceptions of police procedural justice and
legitimacy are spuriously associated as a result of third com-
mon causes.

Method

Participants

The Pathways to Desistance is composed of 1,354 young of-
fenders (between the ages of 14 and 17 years at the time of their
committing offense) from Philadelphia and Maricopa County,
contacted from November 2000 to March 2003, following guilty
verdicts or charges for serious offenses in the juvenile or criminal
court systems in the two jurisdictions. Interviews took place
shortly after their adjudication/conviction. Participants were rein-
terviewed at 6-month intervals for the first 3 years and 1-year
intervals for the following 4 years, resulting in 11 waves of data
spread across 7 years. Data collection concluded in April 2010.
Attrition rates were low throughout, with 84% of the original
sample (1,134 participants) successfully reinterviewed in the final
wave of the study.

Materials

We limited our analysis to two constructs: perceptions of police
procedural justice and legitimacy. Each construct served as both an
independent and dependent variable to examine a potential bidi-
rectional path in which each variable acted as a predictor of the
other.

Procedural justice. Pathways to Desistance used 19 ques-
tions covering perceptions of fairness and equity adapted from
Tyler (1990) and Tyler and Huo (2002) to measure police proce-
dural justice (listed in Appendix A, Table A1 and A2). Most of
those questions used a 5-point Likert scale: 1 � strongly disagree,
2 � disagree, 3 � neither agree nor disagree, 4 � agree, 5 �
strongly agree; reverse coded when expressed in negative terms.
The first 14 questions refer to arrest and other direct interactions
with the police taking place during the time interval considered in
each wave. The remaining five questions refer to more general
perceptions of procedural justice in interactions where the respon-
dent is not directly involved.

Existing studies have relied on an aggregated index based on the
combined score from all 19 items, with higher values representing
higher perceptions of procedural justice, however, we believe this
is problematic. It is questionable whether items referring to direct
and indirect contacts should be conflated in the same index.
Especially since after first contact with criminal justice authori-
ties—that made participants eligible for the study—most partici-
pants do not report additional contacts with the police across later
survey waves. This means that the composition of the global
measure of procedural justice varies across participants and waves.

We created a new index using four measures (Items 16 to 19)
identified as metric invariant (described in subsection “Measure-
ment models” below), which we assumed to be tapping into the
same underlying concept across the window of observation. Col-
lectively, these refer to perceptions of equality of treatment shown
by the police in their interactions with others. To expand the
coverage of our analysis we also used Item 15 as a second proxy
for procedural justice. Item 15 is the only other procedural justice
item asked to all respondents at each survey wave. Formulated as:
“Of the people you know who have had a contact with the police,
how much of their story did the police let them tell?”; this item taps
the concept of voice in their interactions with the authorities (a
core dimension of the concept of procedural justice). Table 1
reports the descriptive statistics for each of the variables used in
the analysis.

Legitimacy. In line with Tyler’s work, the construct of legit-
imacy recorded in the Pathways to Desistance seeks to capture
confidence in an institution’s professionalism, trust in its good
intentions, and belief that its norms are entitled to be obeyed. Like
procedural justice, most studies relying on this dataset have used
an index of legitimacy constructed as the mean of responses to 11
Likert-scale questions (see Appendix A). All items were asked to
each respondent at each survey wave, however, other important
measurement problems still affect this index. Most notably, five of
the items referred to perceptions of the courts legitimacy meaning
that the overall index is not solely a measurement of police
legitimacy, but of the criminal justice system more broadly. In
addition, one item seems to reflect manifestations of police pro-
cedural justice rather than perceived legitimacy (“Overall, the
police are honest”) and another was not metric invariant (de-
scribed below).

To maintain the focus on perceptions of police legitimacy we
used the remaining four legitimacy items referring to the following
statements: “I have a great deal of respect for the police,” “I feel
proud of the police,” “People should support police,” and “Police
should hold suspect until they have evidence.”

Procedure

We restricted our analysis to the first seven waves of data
recorded in the Pathways to Desistance (covering the 2000 to 2006
period). This choice is in response to the interval between surveys,
which was expanded from 6 to 12 months after Wave 7. By
examining the first seven waves we focus on consistent short-term
temporal associations between procedural justice and legitimacy.
The mean age of the participants covered within this shorter
window of observation is 16 years.

The first part of the analysis involved the specification of
measurement models to generate more robust indexes of pro-
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cedural justice and legitimacy that satisfy conditions of mea-
surement invariance (items that are consistently measuring the
same underlying concept at each wave). We then tested our
three hypotheses in two stages. First, we report simple cross-
lagged correlations between the measures of procedural justice
and legitimacy. We used these as a benchmark to determine
the unadjusted association between the two constructs across
time. To assess whether the observed associations remain sig-
nificant after controlling for time-invariant participant hetero-
geneity, we estimated two random intercepts cross-lagged panel
models, one for each of the measures of procedural justice
used.

In addition, to facilitate comparisons with other studies in the
literature based on the Pathways to Desistance, we also replicated
the random intercepts cross-lagged panel model using the original
indexes of procedural justice and legitimacy based on the aggre-
gation of items using simple means (see Appendix B). We esti-
mated all models in Mplus using maximum likelihood estimation
and adjusting for missing data (assumed missing at random; Rubin,
1987).

Measurement models. When using multiple indicators to
represent latent constructs, confirmatory factor analysis is a
robust approach that effectively summarizes the correlations
among items and corrects for measurement error. In longitudi-
nal data analysis it is important, however, to ensure that the
latent structure exhibits measurement invariance over time
(Widaman, Ferrer, & Conger, 2010). Specifically, the magni-
tude of factor loadings must be similar at each time point. This
ensures that the meaning of procedural justice and legitimacy
remain consistent over time, and that the observed relationship
between them is not biased as a result of changes in the
measurement process throughout the window of observation.
To assess this, we compared a model with factor loadings freely
estimated at each time point to a model where the loadings are
fixed at the same value, with a nonsignificant change in model
fit indicating metric invariance.

The four procedural justice items— collectively tapping into
equality of treatment— exhibited no significant change in
model fit when factor loadings were constrained to equality (p
value � .06, �2 � 8.0, with 28df) confirming metric invariance.
We initially explored five items tapping into police legitimacy,
but the loadings for one item on stop and search practices (Item
6 in Appendix A) varied substantially across waves. Therefore,
we restricted the legitimacy measurement model to four items
that exhibited metric invariance (p value � .08, �2 � 26.8, with
18df). Table 2 reports the factor loadings for the latent measures
of procedural justice and legitimacy.

Exploratory analysis. We began the analysis of the rela-
tionship between procedural justice and legitimacy by looking at
the (unadjusted) bivariate cross-lagged correlations. We used Pear-
son’s correlation coefficients—assuming linearity—throughout to
facilitate comparisons across measures of procedural justice. We
report these results in a matrix including correlations between
procedural justice and legitimacy measured at the same time, and
with each other’s previous time point measures.

Longitudinal models. In the main part of the analysis, we
estimated random intercepts cross-lagged panel models (Ha-
maker et al., 2015). Figure 1 visually represents the composi-
tion of our first random intercepts cross-lagged panel model,

where both procedural justice and legitimacy are simultane-
ously estimated using confirmatory factor analysis and four
items for each of those two constructs (when using the original
aggregate indexes for procedural justice and legitimacy, and
when using the single procedural justice item representing
voice, we replaced the measurement models with an observed
indicator).

In essence, this approach can be thought of as an extension of
a standard cross-lagged panel model (Finkel, 1995). Partici-
pants’ assessments of legitimacy are predicted by perceptions of
procedural justice measured in the previous interview (pathway
a), while also controlling for prior levels of legitimacy (path-
way b) and the current association with procedural justice
(pathway c). Simultaneously, we explored the potential reverse
pathway, with prior assessments of legitimacy related to current
perceptions of procedural justice (pathway d), while controlling
for prior levels of procedural justice (pathway e) and current
associations with legitimacy (pathway c). Together, pathways a
and d represent the cross-lagged coefficients, pathways b and e
the stability coefficients, and pathways c the contemporaneous
coefficients. To determine whether the lagged effects of proce-
dural justice and legitimacy vary throughout our window of
observation, all structural pathways are freely estimated across
each wave. We also allowed the residual error for each indicator
variable to covary with itself across measurement occasions,
which ensures estimates of the lagged pathways are not biased
upward by shared measurement error (Williams & Podsakoff,
1989). Following Hamaker et al. (2015), we distinguished the
between-person and within-person levels of procedural justice
and legitimacy by estimating them as separate latent variables.
This ensures that estimates of within-person changes over time
are not confounded with differences between participants (Zy-
phur et al., 2019). The between-person levels of procedural
justice and legitimacy (“PJ between” and “Leg between” in
Figure 1) are measured by the wave specific procedural justice
and legitimacy items, with factor loadings constrained to one
and means allowed to vary over time. The within person levels
of procedural justice and legitimacy (“PJ within” and “Leg
within”) consequently represent the individual’s temporal devi-
ations from their expected score on each measure.

In this random intercepts specification of the cross-lagged
panel model, the stability parameters (pathways b and e) no

Table 2
Measurement Models

Variable labels
Factor
loading SE

Procedural justice
Police treat males and females differently 1.00 0.00
Police treat differently depending on age 0.98 0.03
Police treat differently depending on race/ethnic group 1.36 0.04
Police treat differently by neighborhoods 1.26 0.03

Legitimacy
I have a great deal of respect for the police 1.00 0.00
I feel proud of the police 1.05 0.02
People should support police 1.03 0.02
Police should hold suspect until they have evidence 0.53 0.02

Note. SE � standard error.

T
hi

s
do

cu
m

en
t

is
co

py
ri

gh
te

d
by

th
e

A
m

er
ic

an
Ps

yc
ho

lo
gi

ca
l

A
ss

oc
ia

tio
n

or
on

e
of

its
al

lie
d

pu
bl

is
he

rs
.

T
hi

s
ar

tic
le

is
in

te
nd

ed
so

le
ly

fo
r

th
e

pe
rs

on
al

us
e

of
th

e
in

di
vi

du
al

us
er

an
d

is
no

t
to

be
di

ss
em

in
at

ed
br

oa
dl

y.

383PROCEDURAL JUSTICE AND POLICE LEGITIMACY



longer represent the stability of the rank order of individuals’
procedural justice and legitimacy ratings from one occasion to
the next. Instead they capture the amount of within-person
carry-over effect between each wave. Positive stability param-
eters indicate that occasions when a person’s procedural justice
(or legitimacy) perception are higher than expected they are
likely to be followed by occasions on which he or she again
scores above their expected perception (Hamaker et al., 2015).
Conversely, a negative effect suggest that occasions when
someone scores below their expected perception are followed
by subsequent occasions where they also score below expected.
In other words, these stability parameters indicate the consis-
tency of the rank-order of individual deviations from their
expected mean at each wave. Therefore, we account for both
temporal stability and time-invariant, trait-like stability, giving
us a clearer picture of the extent to which third common causes
might be affecting the potential direct effect of procedural
justice on legitimacy and vice versa.

Researcher seeking to replicate this analytical procedure
could do so by accessing the data from Pathways to Desistance,
available at the ICPSR portal. We have also uploaded the R and

Mplus code used to estimate all the findings reported in this
article here, https://osf.io/hrn8x/?view_only�ed7979de7a6a46
9ab7963f60c0bbff1c.

Results

Exploratory Analysis Results

Table 3 reports the cross-lagged correlation matrix for the two
measures of procedural justice with legitimacy. All correlation coef-
ficients are positive and statistically significant. Consistent with the
expectations of procedural justice theory, this includes the correlations
between legitimacy and prior perceptions of procedural justice. How-
ever, we also found similar sized—in many instances stronger—
correlations for procedural justice with previous perceptions of legit-
imacy, suggesting the presence of a reverse path.

Longitudinal Models Results

The results from our random intercepts cross-lagged panel mod-
els (see Table 4) tell a very different story. After we specified

Figure 1. Graphical representation of the random intercepts cross-lagged panel model.
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contemporaneous and stability coefficients and correctly took into
account the presence of stable trait-like differences between par-
ticipants, we no longer found clear evidence of significant cross-
lagged effects.

Hypothesis 1: Past perceptions of police procedural justice
predict future perceptions of legitimacy. We detected one
statistically significant cross-lagged effect of procedural justice on
legitimacy in the model using treatment, although contrary to
expectations this effect is negative. The only expected effect of
procedural justice is found in Waves 5 and 7 in the model using
voice. That is, only two of the 12 cross-lagged effects of proce-
dural justice on legitimacy point in the expected direction, which
lead us to reject Hypothesis 1.

Hypothesis 2: Past perceptions of police legitimacy predict
future perceptions of procedural justice. We did not find
substantial evidence of a reverse path either. Only one of the 12
cross-lagged effects of legitimacy on procedural justice was sta-
tistically significant (Wave 6 of the voice model), which leads us
to reject Hypothesis 2.

These two results were corroborated when we replicated our
random intercepts cross-lagged panel model using the aggregate
measures of procedural justice and legitimacy commonly used in
previous studies of the Pathways to Desistance (Appendix Table
B1). We only identified one cross-lagged coefficient where pro-
cedural justice had the expected positive effect on legitimacy
(Wave 2), while we also found a statistically significant positive
cross-lagged effect from legitimacy to procedural justice (Wave 3).

Hypothesis 3: Perceptions of police procedural justice and
legitimacy are spuriously associated as a result of third com-
mon causes. The contrast between the significant unadjusted
cross-lagged coefficients reported in Table 3 and the adjusted and
rarely significant cross-lagged coefficients reported in Table 4
provides support for Hypothesis 3. Two key factors seem to be
behind these differences, strong stability effects, and the substan-
tial residual correlation between procedural justice and legitimacy,
over and above the within-person correlations. The latter points at
the presence of time-invariant third common causes, while the
former constitutes the main predictor of both procedural justice
and legitimacy.

Specifically, the positive and substantial effect sizes observed
for the stability coefficients indicate that people whose prior re-
ported levels of legitimacy and procedural justice were higher than
average also exhibited higher than expected subsequent levels of
procedural justice and legitimacy. Conversely, those who reported
lower average values at earlier times reported lower than expected
values on subsequent occasions. Displayed visually (see Figure 2),
we can see a clear growth pattern throughout the window of
observation, particularly for legitimacy that roughly doubles in
size from Wave 2 to 7.

In short, most of the correlations between procedural justice
and legitimacy observed in the exploratory analysis seem to be
derived from either time-invariant third common causes, or
changes in individuals’ perceptions of legitimacy across time.
However, Hypothesis 3 was not fully supported, because all
contemporaneous coefficients except one (Wave 2 of the model
using voice) are also positive and statistically significant. These
coefficients represent the association in the procedural justice
and legitimacy within-participant change while controlling for
their previous levels of procedural justice and legitimacy. As
such, they could be capturing time-variant third common
causes, such as interviewer effects. However, they could also be
capturing short lived effects of procedural justice on legitimacy.
Unfortunately, in this case, the direction in which this associ-
ation operates cannot be disentangled because they refer to
values of procedural justice and legitimacy measured in the
same time-period.

Discussion

In this study we have reexamined the internal validity of the
commonly reported positive effect of procedural justice on
police legitimacy. Following Nagin and Telep’s (2017) critique
of the literature, composed in its majority of observational
studies, we have focused on exploring the presence of biasing
effects resulting from a potential reverse path—from legitimacy
to procedural justice—and third common causes. To do so we
used a new random intercepts cross-lagged panel model ap-
proach and seven waves of data from the Pathways to Desis-

Table 3
Contemporaneous and Cross-Lagged Pairwise Correlations Between Legitimacy and the Two Measures of Procedural Justice
(Treatment and Voice)

Variable-
wave Legitimacy 1 Legitimacy 2 Legitimacy 3 Legitimacy 4 Legitimacy 5 Legitimacy 6 Legitimacy 7

Treatment 1 0.21 (�0.001) 0.17 (�0.001)
Treatment 2 0.19 (�0.001) 0.26 (�0.001) 0.16 (�0.001)
Treatment 3 0.22 (�0.001) 0.27 (�0.001) 0.21 (�0.001)
Treatment 4 0.18 (�0.001) 0.25 (�0.001) 0.18 (�0.001)
Treatment 5 0.20 (�0.001) 0.22 (�0.001) 0.18 (�0.001)
Treatment 6 0.15 (�0.001) 0.24 (�0.001) 0.21 (�0.001)
Treatment 7 0.17 (�0.001) 0.23 (�0.001)
Voice 1 0.19 (�0.001) 0.14 (�0.001)
Voice 2 0.09 (0.005) 0.15 (�0.001) 0.10 (0.003)
Voice 3 0.17 (�0.001) 0.23 (�0.001) 0.18 (�0.001)
Voice 4 0.24 (�0.001) 0.25 (�0.001) 0.25 (�0.001)
Voice 5 0.09 (0.01) 0.18 (�0.001) 0.15 (�0.001)
Voice 6 0.23 (�0.001) 0.27 (�0.001) 0.28 (�0.001)
Voice 7 0.25 (�0.001) 0.28 (�0.001)

Note. p values within brackets.
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tance, a well-known longitudinal study capturing young offend-
ers’ perceptions of their interactions with the police. Contrary
to expectations individual changes in perceptions of police
legitimacy are not predicted by previous perceptions of proce-
dural justice. We did not find evidence supporting a reverse
path from legitimacy to procedural justice either. Instead, the

observed association between procedural justice and legitimacy
appears to be mainly explained by third common causes. We
found that this can take the form of time-invariant differences
between participants, and individual changes in perceptions of
police legitimacy across time, which explain a growing share of
future individuals’ perceptions of police legitimacy.

Table 4
Results From the Random Intercepts Cross-Lagged Panel Models

Mode 1: Treatment Model 2: Voice

Coefficient’s label Coef. 95% CI SE p value Coef. 95% CI SE p value

Procedural justice (w2)
Procedural justice (w1) 0.08 [�0.04, 0.20] 0.06 .18 �0.006 [�0.08, 0.06] 0.04 .87
Legitimacy (w1) 0.02 [�0.05, 0.09] 0.04 .60 0.00 [�0.15, 0.15] 0.08 .99

Procedural justice (w3)
Procedural justice (w2) 0.07 [�0.08, 0.21] 0.07 .38 0.03 [�0.05, 0.11] 0.04 .44
Legitimacy (w2) 0.06 [�0.03, 0.15] 0.05 .19 0.06 [�0.11, 0.23] 0.09 .47

Procedural justice (w4)
Procedural justice (w3) 0.17 [0.05, 0.30] 0.06 .005 0.15 [0.06, 0.23] 0.05 .001
Legitimacy (w3) �0.03 [�0.12, 0.07] 0.05 .60 0.14 [�0.05, 0.33] 0.09 .14

Procedural justice (w5)
Procedural justice (w4) 0.17 [0.06, 0.28] 0.06 .003 0.09 [�0.005, 0.19] 0.05 .06
Legitimacy (w4) 0.06 [�0.04, 0.15] 0.05 .26 �0.11 [�0.31, 0.09] 0.10 .27

Procedural justice (w6)
Procedural justice (w5) 0.22 [0.13, 0.31] 0.05 �.001 0.08 [�0.02, 0.17] 0.05 .12
Legitimacy (w5) �0.04 [�0.13, 0.31] 0.04 .32 0.18 [0.01, 0.35] 0.09 .04

Procedural justice (w7)
Procedural justice (w6) 0.37 [0.29, 0.45] 0.04 �.001 0.14 [0.03, 0.26] 0.06 .02
Legitimacy (w6) 0.02 [�0.06, 0.09] 0.04 .64 0.14 [�0.04, 0.31] 0.09 .12

Legitimacy (w2)
Procedural justice (w1) 0.03 [�0.10, 0.16] 0.07 .65 0.02 [�0.02, 0.05] 0.02 .42
Legitimacy (w1) 0.20 [0.11, 0.29] 0.05 �.001 0.21 [0.12, 0.29] 0.05 �.001

Legitimacy (w3)
Procedural justice (w2) �0.19 [�0.35, �0.04] 0.08 .02 �0.03 [�0.07, 0.02] 0.02 .28
Legitimacy (w2) 0.29 [0.18, 0.39] 0.05 �.001 0.26 [0.16, 0.37] 0.05 �.001

Legitimacy (w4)
Procedural justice (w3) 0.03 [�0.11, 0.16] 0.07 .68 �0.004 [�0.06, 0.05] 0.03 .87
Legitimacy (w3) 0.29 [0.17, 0.41] 0.06 �.001 0.29 [0.18, 0.40] 0.06 �.001

Legitimacy (w5)
Procedural justice (w4) �0.001 [�0.12, 0.12] 0.06 .99 0.06 [0.003, 0.11] 0.03 .04
Legitimacy (w4) 0.27 [0.16, 0.39] 0.06 �.001 0.26 [0.15, 0.38] 0.06 �.001

Legitimacy (w6)
Procedural justice (w5) �0.008 [�0.11, 0.09] 0.05 .87 0.02 [�0.04, 0.08] 0.03 .48
Legitimacy (w5) 0.40 [0.30, 0.50] 0.05 �.001 0.40 [0.30, 0.50] 0.05 �.001

Legitimacy (w7)
Procedural justice (w6) 0.009 [�0.08, 0.10] 0.05 .86 0.10 [0.04, 0.16] 0.03 .002
Legitimacy (w6) 0.43 [0.34, 0.52] 0.05 �.001 0.41 [0.32, 0.50] 0.05 �.001

Contemporaneous effects
Procedural justice (w1) – Legitimacy (w1) 0.04 [0.02, 0.06] 0.01 .001 0.09 [0.04, 0.13] 0.02 �.001
Procedural justice (w2) – Legitimacy (w2) 0.04 [0.02, 0.06] 0.01 �.001 0.04 [�0.002, 0.08] 0.02 .06
Procedural justice (w3) – Legitimacy (w3) 0.04 [0.03, 0.06] 0.01 �.001 0.05 [0.02, 0.09] 0.02 .006
Procedural justice (w4) – Legitimacy (w4) 0.04 [0.02, 0.06] 0.01 �.001 0.05 [0.008, 0.08] 0.02 .02
Procedural justice (w5) – Legitimacy (w5) 0.03 [0.005, 0.05] 0.01 .01 0.06 [0.02, 0.10] 0.02 .005
Procedural justice (w6) – Legitimacy (w6) 0.04 [0.02, 0.06] 0.01 �.001 0.06 [0.02, 0.10] 0.02 .003
Procedural justice (w7) – Legitimacy (w7) 0.04 [0.02, 0.06] 0.009 �.001 0.07 [0.03, 0.11] 0.02 .001

Random effects
Variance random intercepts procedural justice 0.15 [0.13, 0.17] 0.01 �.001 0.21 [0.18, 0.25] 0.02 �.001
Variance random intercepts legitimacy 0.32 [0.28, 0.36] 0.02 �.001 0.31 [0.28, 0.35] 0.02 �.001
Covariance procedural justice – legitimacy 0.09 [0.07, 0.11] 0.009 �.001 0.11 [0.09, 0.14] 0.01 �.001

Goodness of fit
RMSEA/CFI/TFI 0.02/0.98/0.97 0.02/0.96/0.99

Sample size
Participant 1,354 1,354

Note. Coef. � coefficient; CI � confidence interval; SE � standard error; RMSEA � root mean square error of approximation; CFI � comparative fit
index; TFI � Tucker-Lewis index. All coefficients are standardized.
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The Evidence From the Observational Literature
Needs Nuancing

In assessing the implications of our findings it is important to
keep in mind that they stem from the analysis of a single survey,
one with a very specific sampling strategy targeted at young
offenders from just two counties in the United States. This limits
its external validity. Nevertheless, the important role of time-
invariant participant heterogeneity and prior perceptions of legit-
imacy in our study, coupled with the fact that these are rarely
controlled for in the literature, suggests a more cautious approach
when assessing the evidence based on observational designs. It
seems likely that some of the positive associations reported in the
literature will not remain statistically significant when these two
components are correctly controlled for, and that the strength of
reported associations is likely overestimated.

Beyond the comparison of unadjusted and adjusted correlations
reported in our analysis, we can further illustrate the questionable
effect attributed to procedural justice by comparing our findings to
other studies that have used data from the Pathways to Desistance.
Such comparisons are far from perfect since differences will
remain in the window of observation, and the specific measures
used. However, they can still shed new light on the significance of
the modeling strategy adopted. For example, McLean, Wolfe, and
Pratt (2019) used a similar measure of procedural justice tapping
into equality of treatment, but did not adjust for previous percep-
tions of legitimacy or time-invariant participant heterogeneity. The
authors estimated the association between perceptions of proce-
dural justice and legitimacy measured at the same time point
roughly five times bigger than the contemporaneous effects that
we reported, which in our case remained statistically significant
but substantively small, ranging from 0.03 to 0.04.

Even larger reductions in effect size can be observed when
comparing results using the original procedural justice and legiti-
macy indexes (reported in Table B1) with other studies using these
measures. For example, under a similar modeling approach to
McLean et al. (2019), where no lagged legitimacy effects or
time-invariant participant heterogeneity were considered, and pro-
cedural justice and legitimacy are measured at the same time-point,
Augustyn (2015) reported an association roughly 10 times stronger
than the association we observed. More important, this is after the
author controlled for 15 predictors, suggesting that the strategy to
control for third common cause bias using a series of theoretically
relevant variables may not be sufficient.

Self-Reproduced Legitimacy and Procedural Justice

Although not part of the initial hypotheses we set out to exam-
ine, it is worth emphasizing the important self-reproducing effects
that we observed in the perceptions of procedural justice and
legitimacy. Walters (2018) has recently shown similar self-
reproducing mechanisms. The novelty here stems from our focus
on within- participant trajectories. This allowed us to demonstrate
how it is not simply that previous perceptions of procedural justice
are the main predictors of current views, but also that participant
trajectories diverge in time. Those who are more likely to hold
negative views see their views reinforced negatively with time,
while those holding positive views become more positive.

This illustrates the importance of early life perceptions and
resonates well with much of the literature from developmental
criminology on legal socialization (Cohn & White, 1990; Fagan &
Piquero, 2007; Fagan & Tyler, 2005), but also with some of the
evidence examining the formation of perceptions of legitimacy in
the criminal justice system. For example, Fine and Cauffman’s

Figure 2. Stability effects from the random intercepts cross-lagged panel models. Black dots represent
statistically significant stability effects, gray dots represent nonsignificant effects.
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(2015) reported an increase in perceptions of criminal justice
legitimacy in the transition to adulthood across white offenders,
while a negative trend was detected for black offenders; see also
Fine et al. (2017) who demonstrated similar divergent trends in
legitimacy as a result of young offenders being rearrested.

Caveats

On the potential presence of a direct effect. While we found
no evidence that past perceptions of procedural justice predict
changes in perceptions of legitimacy, we cannot rule out entirely
that procedural justice increases legitimacy. The 6-month interval
between interviews used in the survey, coupled with the statisti-
cally significant contemporaneous effects detected between proce-
dural justice and legitimacy, mean it is possible that such an effect
is present, albeit short-lived, dissipating before legitimacy is mea-
sured again in the following wave. A more short-term effect of
procedural justice would be consistent with some of the experi-
mental research that shows how procedural justice practices from
the police have a positive effect with regards to encounter specific
perceptions of a particular interaction but not with more general
perceptions of the police (Demir, Apel, Braga, Brunson, & Ariel,
2020; Lowrey, Maguire, & Bennett, 2016; Maguire, Lowrey, &
Johnson, 2017).

An alternative interpretation for the observed contemporaneous
effects between procedural justice and legitimacy would be to see
them as overlapping terms. This was theorized by Bottoms and
Tankebe (2012), who argued that procedural justice could be a
constitutive element of legitimacy, rather than an external causal
factor.

Similarly, it is possible that our results are still affected by third
common causes, something that we cannot rule out entirely since
our models primarily adjust for time-invariant between-
participants heterogeneity. It is not difficult to think of time-
varying factors possibly influencing some of our results. For
example, it is possible that personal identity, which research has
shown to take shape more intensely before reaching adulthood
(Meeus, 2011), could be explaining the diverging trajectories in
perceptions of legitimacy across participants, as perhaps implied
by the strong stability effects that we observed. It is harder,
however, to see how third common cause bias can be explaining
the lack of significance for the cross-lagged effects included in our
models. This would involve the presence of an unaccounted time-
varying factor positively associated with past perceptions of pro-
cedural justice while negatively associated with present percep-
tions of legitimacy, or vice versa. Still, even if specific factors can
be difficult to pin down theoretically, the wide range of time-
varying factors that could be acting as potential third common
causes is long (e.g., moral disengagement, disenfranchisement,
impulse control, etc.), and so it is prudent to leave open that
possibility.

It is also important to highlight that we found the association of
perceptions of procedural justice and legitimacy to be positive and
significant at the between-participants level. This is a time-
invariant relationship; participants who systematically report
higher perceptions of procedural justice tend to report higher
believes of legitimacy throughout our window of observation, and
vice versa. We cannot determine the direction of that relationship
if there is one, but we cannot rule out that it is the result of a

potential effect of procedural justice on legitimacy that took place
at a time point earlier than the start of the window of observation
contemplated in this study. Such a hypothetical early effect would
be consistent with Jackson and Pósch’s (2019) “temporal sticki-
ness” hypothesis, which suggests that perceptions of procedural
justice and their effect on legitimacy might be formed during early
interactions with the authorities.

Limitations of the Pathways to Desistance. Lastly, there are
important limitations with how procedural justice and legitimacy
are measured in the Pathways to Desistance that we should not
overlook. The original procedural justice and legitimacy indexes
included in the dataset do not reflect the latest theoretical devel-
opments on the field, are not internally consistent, appropriately
aggregated, or invariant across time. As a result, we opted to create
new measures using theoretically relevant items showing adequate
internal and time-invariant consistency, and to conduct separate
analyses for different dimensions of procedural justice referring to
equality of treatment and voice. This more statistically principled
approach has, however, limited the coverage of our study because
we were not able to use measures of procedural justice reliably
tapping into other dimensions of the construct such as respect and
quality of police interactions. In addition, it is also possible that
our measure on equality of treatment may be tapping into elements
of distributive justice. A similar criticism could be made to the
measure of legitimacy used, which does not distinguish adequately
some of the new dimensions considered in recent studies on the
subject, such as felt obligation to obey, normative alignment.

This inability to “move with the times” and reflect the most
recent theoretical developments is endemic to longitudinal studies
that typically take place over many years at substantial expense.
Here, the commitment to collect a set of consistent measures from
one period to the next limits the capacity to update questions and
incorporate new dimensions of the concepts under study. As such,
the extent to which the Pathways to Desistance does not capture
the latest theoretical developments in procedural justice theory is
understandable, particularly when considered alongside the re-
markable theoretical progress that the field has undergone over the
last decade. To address this limitation and to assess the external
validity of our findings, we encourage researchers with access to
more recent longitudinal datasets on the subject to replicate the
random intercepts cross-lagged model used here.

Implications for Law Enforcement

Our findings point at the ineffectiveness of procedural justice to
foster police legitimacy across time. This, however, should not
justify the rejection of procedural justice principles by the police or
any other criminal justice authorities. Beyond legitimacy there is a
wide range of research pointing at the positive impact of proce-
dural justice on many other aspects of a well-functioning police
force, and criminal justice system more broadly. These include
voluntary compliance (Murphy, Tyler, & Curtis, 2009), trust
(Hough, Jackson, Bradford, Myhill, & Quinton, 2010), or cooper-
ation (Tyler, Schulhofer, & Huq, 2010), to name a few. Much of
that literature is based on observational data, but there is also some
experimental evidence supporting the expected positive effect of
police procedural justice, see for example Murphy et al.’s (2014)
reported positive effect on trust, or Paternoster, Brame, Bachman,
and Sherman (1997) on reduced offending. It is also worth ac-
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knowledging the broader experimental evidence documented in
the psychological literature more generally, where procedural jus-
tice is shown to foster compliance with a wide range of authorities
(MacCoun, 2005). Therefore, it is most likely that the beneficial
effect attributed to police procedural justice remains unaltered,
only that this effect may not be mediated through legitimacy.

Conclusion

Our findings call into question the validity of the commonly
attributed effect of procedural justice on police legitimacy. Nagin
and Telep (2017) identified two problems that could be affecting
the main body of evidence on the subject that has so heavily relied
on observational designs: third common causes and reverse cau-
sality. Though we did not detect evidence of the latter, we found
that third common causes bias might be substantial. We suggest
that: future interpretations of the cross-sectional evidence base
pointing at a strong effect of procedural justice on legitimacy
should consider the possibility that the strength of this relationship
may be overestimated; and that future empirical studies consider
the still much untapped potential afforded by longitudinal methods
on this subject.
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Appendix A

Questions Used to Measure Procedural Justice and Legitimacy in the Pathways to Desistance

Table A1
Questions Used to Measure Procedural Justice

Question
number Question wording Range of answer options

Number of
categories

Reverse
coded

1 “During your last contact with the police when you were accused of a
crime, how much of your story did the police let you tell?”

All of it (1) – None of it (4) 4 ✓

2 “The police treat me the same way they treat most people my age” Strongly disagree (1) – Strongly agree (5) 5
3 “Over the last couple of years, the police have been treating me the same

way they always treated me in the past”
Strongly disagree (1) – Strongly agree (5) 5

4 “During my last encounter with the police, they treated me in the way
that I expected they would treat me”

Strongly disagree (1) – Strongly agree (5) 5

5 “During my last encounter with the police, they treated me in the way
that I thought I should be treated”

Strongly disagree (1) – Strongly agree (5) 5

6 “Even after the police make a decision about arresting me, there is
nothing I can do to appeal it”

Strongly disagree (1) – Strongly agree (5) 5 ✓

7 “Even after the police make a decision about arresting me, someone in
higher authority can listen to my case, and even in some cases, change
the decision”

Strongly disagree (1) – Strongly agree (5) 5

8 “Police considered the evidence/viewpoints in this incident fairly” Strongly disagree (1) – Strongly agree (5) 5
9 “Police overlooked evidence/viewpoints in this incident” Strongly disagree (1) – Strongly agree (5) 5 ✓

10 “Police were honest in the way they handled their case” Strongly disagree (1) – Strongly agree (5) 5
11 “Police used evidence that was fair and neutral” Strongly disagree (1) – Strongly agree (5) 5
12 “Police made up their mind prior to receiving any information about the

case”
Strongly disagree (1) – Strongly agree (5) 5 ✓

13 “Think back to the last time the police accused you of doing something
wrong. Did the police treat you with respect and dignity or did they
disrespect you? ”

Respect/dignity (1) – Disrespect (3) 3 ✓

14 “Think back to the last time the police accused you of doing something
wrong. Did the police show concern for your rights? ”

Showed a lot of concern (1) – Showed no
concern (4)

4 ✓

15 “Of the people you know who have had a contact with the police (in
terms of crime accusation), how much of their story did the police let
them tell? ”

All of it (1) – None of it (4) 4 ✓

16 “Police treat males and females differently” All of it (1) – None of it (4) 4 ✓
17 “Police treat people differently depending how old they are” All of it (1) – None of it (4) 4 ✓
18 “Police treat people differently depending on their race/ethnic group” All of it (1) – None of it (4) 4 ✓
19 “Police treat people differently depending on the neighborhoods they are

from”
All of it (1) – None of it (4) 4 ✓

Table A2
Questions Used to Measure Legitimacy

Question
number Question wording Range of answer options

Number of
categories

Reverse
coded

1 “I have a great deal of respect for the police” Strongly disagree (1) – Strongly agree (4) 4
2 “Overall, the police are honest” Strongly disagree (1) – Strongly agree (4) 4
3 “I feel proud of the police” Strongly disagree (1) – Strongly agree (4) 4
4 “I feel people should support the police” Strongly disagree (1) – Strongly agree (4) 4
5 “The police should be allowed to hold a person suspected of a serious

crime until they get enough evidence to charge them”
Strongly disagree (1) – Strongly agree (4) 4

6 “The police should be allowed to stop people on the street and require
them to identify themselves”

Strongly disagree (1) – Strongly agree (4) 4

7 “The courts generally guarantee everyone a fair hearing (trial)” Strongly disagree (1) – Strongly agree (4) 4
8 “The basic rights of citizens are protected in the courts” Strongly disagree (1) – Strongly agree (4) 4
9 “Many people convicted of crimes in the courts are actually innocent” Strongly disagree (1) – Strongly agree (4) 4 ✓

10 “Overall, judges in the courts here are honest” Strongly disagree (1) – Strongly agree (4) 4
11 “Court decisions here are almost always fair” Strongly disagree (1) – Strongly agree (4) 4

(Appendices continue)
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Appendix B

Results Based on Mean Scores of Procedural Justice and Legitimacy
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Table B1
Results From the Random Intercepts Cross-Lagged Panel Model Based on the Mean Scores of Procedural Justice and Legitimacy

Coefficient’s label Coef. 95% CI SE p value

Procedural justice (w2)
Procedural justice (w1) 0.05 [�0.03, 0.13] 0.04 .20
Legitimacy (w1) 0.06 [�0.02, 0.14] 0.04 .15

Procedural justice (w3)
Procedural justice (w2) 0.10 [0.03, 0.17] 0.04 .006
Legitimacy (w2) 0.08 [0.004, 0.16] 0.04 .04

Procedural justice (w4)
Procedural justice (w3) 0.14 [0.07, 0.20] 0.04 �.001
Legitimacy (w3) �0.14 [�0.23, �0.05] 0.05 .002

Procedural justice (w5)
Procedural justice (w4) 0.23 [0.16, 0.31] 0.04 �.001
Legitimacy (w4) �0.02 [�0.11, 0.07] 0.05 .63

Procedural justice (w6)
Procedural justice (w5) 0.24 [0.17, 0.30] 0.03 �.001
Legitimacy (w5) �0.04 [�0.12, 0.04] 0.04 .28

Procedural justice (w7)
Procedural justice (w6) 0.28 [0.22, 0.34] 0.03 �.001
Legitimacy (w6) 0.08 [0.002, 0.16] 0.04 .05

Legitimacy (w2)
Procedural justice (w1) 0.08 [0.005, 0.15] 0.04 .04
Legitimacy (w1) 0.14 [0.07, 0.22] 0.04 �.001

Legitimacy (w3)
Procedural justice (w2) �0.08 [�0.14, �0.02] 0.03 .01
Legitimacy (w2) 0.18 [0.11, 0.25] 0.04 �.001

Legitimacy (w4)
Procedural justice (w3) 0.05 [�0.007, 0.11] 0.03 .09
Legitimacy (w3) 0.16 [0.08, 0.24] 0.04 �.001

Legitimacy (w5)
Procedural justice (w4) �0.01 [�0.08, 0.05] 0.03 .68
Legitimacy (w4) 0.19 [0.11, 0.27] 0.04 �.001

Legitimacy (w6)
Procedural justice (w5) 0.02 [�0.04, 0.07] 0.03 .53
Legitimacy (w5) 0.31 [0.24, 0.38] 0.04 �.001

Legitimacy (w7)
Procedural justice (w6) �0.004 [�0.06, 0.05] 0.03 .89
Legitimacy (w6) 0.33 [0.26, 0.40] 0.04 �.001

Contemporaneous effects
Procedural justice (w1) – Legitimacy (w1) 0.07 [0.06, 0.09] 0.007 �.001
Procedural justice (w2) – Legitimacy (w2) 0.04 [0.03, 0.06] 0.006 �.001
Procedural justice (w3) – Legitimacy (w3) 0.03 [0.02, 0.04] 0.006 �.001
Procedural justice (w4) – Legitimacy (w4) 0.03 [0.01, 0.04] 0.006 �.001
Procedural justice (w5) – Legitimacy (w5) 0.03 [0.02, 0.04] 0.007 �.001
Procedural justice (w6) – Legitimacy (w6) 0.04 [0.02, 0.05] 0.006 �.001
Procedural justice (w7) – Legitimacy (w7) 0.04 [0.03, 0.06] 0.006 �.001

Random effects
Variance random intercepts procedural justice 0.10 [0.09, 0.11] 0.006 �.001
Variance random intercepts legitimacy 0.18 [0.16, 0.19] 0.008 �.001
Covariance procedural justice-legitimacy 0.09 [0.08, 0.10] 0.006 �.001

Goodness of fit
RMSEA/CFI/TFI 0.04/0.98/0.97

Sample size
Participant 1,354

Note. Coef. � coefficient; CI � confidence interval; SE � standard error; RMSEA � root mean square error of approximation; CFI � comparative fit
index; TFI � Tucker-Lewis index. All coefficients are standardized.
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