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Abstract
Law enforcement officers are regularly exposed directly and indirectly to a wide variety of traumatic stressors, which take place
against a backdrop of high levels of organizational stressors. Consequently, this group is at elevated risk for posttraumatic stress
disorder (PTSD) and other negative physical andmental health outcomes, yet there are few empirically supported interventions to
proactively mitigate the effects of occupational stress for this population. Recent studies suggest that training in mindfulness
meditation may reduce perceived stress and improve related physical and mental health outcomes in this group. We sought to
demonstrate feasibility, acceptability, and adherence for an 8-week mindfulness training program in 30 officers from a mid-sized,
Midwestern US police department, replicate findings of improved stress-related health outcomes, and provide novel evidence for
reduced PTSD symptoms. All 30 officers completed the training, with high rates of class attendance, substantial out-of-class
practice time, and good acceptability of the training and teachers. We replicated findings of reduced post-training perceived
stress, sleep disturbances, anxiety, and burnout.We also identified novel evidence for reduced PTSD symptoms that persisted at a
5-month follow-up assessment. These results indicate key targets for future investigation in larger, mechanistic, randomized
controlled trials of mindfulness training in police officers.
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Introduction

The many stressors of police work can have profound conse-
quences for the health and well-being of law enforcement
officers (LEOs). Chronic work stress is a major contributor
to cardiovascular disease (CVD) and CVD risk factors, in-
cluding obesity and metabolic syndrome, in current and re-
tired LEOs (Hartley et al. 2012; Ramey et al. 2009). Sleep
disturbances are endemic among officers working both day
and night shifts (Neylan et al. 2002), with one study finding

that 40% of officers screened positive for a sleep disorder and
30% reported excessive daytime sleepiness (Rajaratnam et al.
2011). Clinically significant symptoms of depression have
been reported in 12–16% of officers (Hartley et al. 2012;
Violanti et al. 2006), and a study of midwestern US police
officers found that 25% screened positive for posttraumatic
stress disorder (PTSD) or subthreshold PTSD (Chopko et al.
2018). Concerns about stigma and perceived weakness, how-
ever, prevent many officers from seeking treatment or em-
ployer assistance (Fox et al. 2012).

Crucially, challenges to officer well-being are felt not just
by these individuals but by the entire community. For exam-
ple, one study found that officers who screened positive for
sleep disorders—which co-occurred with depression, anxiety,
and burnout—were more likely to commit errors due to fa-
tigue, express anger toward others, and garner complaints
from citizens (Rajaratnam et al. 2011). “Officers who are
well,” writes Lt. Rich Goerling of the Hillsboro (OR) Police
Department, “will provide better police services; officers who
are resilient will sustain wellness through acute and chronic
trauma … Communities should demand police officers that
are well and resilient” (Goerling 2012).
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Most salient among the stressors of police work are acute,
potentially traumatic events (or “critical incidents”), which are
experienced by almost 90% of urban police officers in their
first year on the job (Galatzer-Levy et al. 2013). Somewhat
surprisingly, more routine aspects of the police work
environment—including both operational stressors (e.g., shift
work, court cases, working alone in dangerous areas) and
organizational stressors of bureaucratic police organizations
(e.g., staff shortages, lack of resources, insufficient support
from leadership)—have been cited by LEOs as a greater
source of stress than critical event exposure (Brown and
Campbell 1990; Liberman et al. 2002). Moreover, when rou-
tine job stress and critical incident exposure have been
assessed in the same officers, the stress from officers’ daily
work environment shows stronger relationships with both
sleep disturbances (Neylan et al. 2002) and PTSD symptoms
(Maguen et al. 2009) than does critical incident exposure. As
such, providing officers with strategies and skills to cope with
daily occupational and organizational stressors is critical for
improving stress-related outcomes in this population.

Unfortunately, few evidence-based stress-management in-
terventions have been developed for this group that are sensi-
tive to specific occupational and cultural considerations. A
2012 review concluded that existing programs had “no signif-
icant effect on psychological, behavioral, or physiological out-
comes” (Patterson et al. 2012). One important consideration in
developing a stress-management intervention for police offi-
cers is that it be skill-based and embodied, and not merely
didactic in nature, in fitting with the training-focused culture
of policing. Ideally, the skills or techniques offered by such a
training could be integrated into work to address daily
stressors, and not focused on critical incidents alone or di-
vorced from officers’ work entirely. Further, it is important
to focus on developing strengths and building capacity to
work with stressful events, as an intervention that focuses on
addressing problems would elicit less engagement from police
officers who are hesitant to seek treatment or self-identify as
having emotional problems or mental health concerns.

Mindfulness-based interventions (MBIs) may provide a
culturally appropriate and effective means of addressing
LEO stress and its deleterious consequences. Beginning with
mindfulness-based stress reduction (MBSR), originally devel-
oped by Jon Kabat-Zinn for the treatment of chronic pain, a
number of MBIs have sprung up over the last 30 years. All of
these interventions seek to cultivate intentional, non-
judgmental awareness of thoughts, emotions, and sensations
through sitting and walking meditation, movement practices,
self-inquiry, and group discussions. The embodied and skill-
based nature of MBIs, with practices that can be integrated
into the activities of daily living, are a good fit for the culture
of policing. Further, while one need not be suffering from any
particular ailment to engagewith anMBI, meta-analyses show
consistent reductions in perceived stress, anxiety, and

depression (Goyal et al. 2014; Khoury et al. 2013), with some
evidence for improved sleep (Black et al. 2015) and reduc-
tions in inflammatory markers that confer risk for CVD, de-
pression, and PTSD (Black and Slavich 2016).

Mindfulness-Based Resilience Training (MBRT), the first
MBI tailored specifically for LEOs and other first responders,
has been shown to reduce perceived stress, depression, anxi-
ety, disrupted sleep, burnout, and self-reported anger in a pilot
feasibility study (Christopher et al. 2016) and follow-up ran-
domized controlled trial (Christopher et al. 2018). It is impor-
tant to expand on the early success of these studies by inves-
tigating MBIs in additional police departments and studying
additional outcomemeasures. One question of interest that has
not yet been addressed is whether mindfulness training may
reduce symptoms of PTSD in police officers, as has been
recently demonstrated in military veterans (Polusny et al.
2015).

In collaboration with the Madison Police Department, we
conducted a pilot study of an MBI similar to MBRT in 30
police officers. First, we sought to demonstrate feasibility,
acceptability, and adherence of a modified mindfulness train-
ing curriculum in a new police department and geographical
region, critical preliminary work for future well-powered ran-
domized trials. Second, we attempted to replicate previously
reported improvements in perceived stress, sleep quality, de-
pression, anxiety, and burnout following 8 weeks of mindful-
ness training (Christopher et al. 2016, 2018). Third, we tested
the novel question of whether mindfulness trainingwould lead
to reduced symptoms of PTSD in these officers.

Methods

Participants

Participants for this study were sworn law enforcement of-
ficers employed by the Madison Police Department
(MPD) serving in non-command positions. To yield a rep-
resentative and generalizable sample, the only exclusionary
criteria were previous participation in MBSR or other mind-
fulness interventions, significant meditation experience, or
schedules that precluded class participation. Recruitment
emails were sent to all department staff on behalf of the
research team, and flyers were posted at all district stations.
The PI also presented information about the study at the
Officer Advisory Council meeting, and at officer briefings
during each major shift change. Interested officers
contacted research staff, who conducted a brief phone
screening interview and scheduled participants for an in-
person assessment. We enrolled a total of 30 participants
in two cohorts of 15 officers each, with one cohort enrolled
in September 2016 and one in February 2017.
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Importantly, MPD allowed its officers to take part in classes
during work hours or to earn compensatory time for taking part in
classes outside of scheduled work hours. Class times were iden-
tified jointly with the department such that they would be mini-
mally disruptive to work schedules, thus facilitating participation
by as many officers as possible.

Assessments

In-person pre-training (T1) and post-training (T2) assessments
were held in private rooms in a clinical setting in the 2 weeks
prior to the first class (mean ± SD = 7.8 ± 4.8 days, range = 1–
16) and the 3 weeks following the final class (mean ± SD =
11.8 ± 5.8 days, range = 1–21). At the first visit, participants
completed informed consent, and participants received mone-
tary compensation for all research activities, which took place
while officers were not working.

Each visit began with the application of peripheral psycho-
physiological sensors, consisting of skin conductance and EKG
electrodes and an abdominal breath belt, and psychophysiologi-
cal data were collected using a BIOPACMP-150 system during
a 5-min resting baseline and each of 2 behavioral tasks. These
tasks included the Affective Go/No-Go task (Hare et al. 2005),
which assesses the impact of social-emotional stimuli on inhibi-
tory control, and the Breath Count task (Levinson et al. 2014), a
measure of sustained attention to the breath and mind wandering
that has been put forth as a putative behavioral indicator of mind-
fulness. In the interest of space—and because these data were
collected as exploratory measures for future, larger-scale
research—details on psychophysiological and behavioral data
analysis and results are not presented here.

Physical measures obtained by a nurse at each assessment
included height, weight, hip-to-waist ratio, blood pressure,
pulse, and a blood draw used to assay high-sensitivity C-reac-
tive protein (hs-CRP), a marker of peripheral inflammation
that shows reductions in some mindfulness interventions
(Black and Slavich 2016). Self-report assessments included
multiple measures obtained in a previous pilot study of
MBRT in police officers (Christopher et al. 2016), allowing
for a direct replication of previous findings in a separate de-
partment and with a modified mindfulness intervention, while
including several novel outcomes (indicated with a *):

& The Police Stress Questionnaire (PSQ; McCreary and
Thompson 2006) contains separate 20-item scales assessing
perceived stress related to both organizational stressors
(e.g., “dealing with coworkers,” “lack of resources,” and
“bureaucratic red tape”) and operational stressors (e.g.,
“risk of being injured on the job,” “working alone at night,”
and “feeling like you are always on the job”) of policing.
We adapted the original measure to ask about stress over the
past 1 month, rather than the past 6 months.

& The 10-item version of the Perceived Stress Scale (PSS;
Cohen and Williamson 1988) assesses past-month ap-
praisals of general stressors and one’s ability to cope with
these stressors. Unfortunately, incorrect anchor points were
displayed for the first cohort which resulted in uninterpret-
able values, so results for the PSS are not presented here.

& TheOldenburg Burnout Inventory (OLBI; Halbesleben and
Demerouti 2005) is a 16-item measure of work burnout
with separate subscales for exhaustion and disengagement;

& The Pittsburgh Sleep Quality Inventory (PSQI; Buysse
et al. 1989) contains 10 items assessing subjective sleep
quality and sleep disruptions over the past month.

& The PTSD Checklist-Civilian Version* (PCL-C; Weathers
et al. 1993) is a 17-itemmeasure of DSM-IV PTSD symp-
toms over the past month that contains separate scales for
re-experiencing, avoidance/numbing, and hyperarousal
symptoms.

& The Patient Reported Outcomes Measurement
Information System (PROMIS®; 43-item version) is a
NIH Roadmap system that we used to assess depression,
anxiety, fatigue, sleep disturbances, ability to participate in
social roles and activities, pain interference, pain intensity,
and physical function. All measures ask about symptoms
over the past 7 days, other than physical and social func-
tion, which have no specified time frame.

& TheWork Limitations Questionnaire-Short Form* (WLQ-
8; Lerner et al. 2002) contains 8 items assessing the impact
of physical and mental health problems on work perfor-
mance and productivity, resulting in a measure of at-work
productivity loss.

& The 18-item version of the Psychological Well-Being
Scale* (PWB; Ryff and Keyes 1995) assesses 6 dimen-
sions of eudaimonic well-being.

& The Positive and Negative Affect Schedule* (PANAS;
Watson et al. 1988) is a 20-item measure of trait levels
of positive and negative affect.

In addition to these outcomes obtained at multiple assess-
ments, at the T1 visit only, we collected basic demographic
information and assessed lifetime exposure to 34 distinct types
of critical incidents of policing using the Critical Incident
History Questionnaire* (CIHQ; Weiss et al. 2010). At the
conclusion of the initial visit, participants were provided with
a Fitbit Charge HR, which they were asked to wear at all times
until their follow-up visit. These Fitbits were used to assess
feasibility, acceptability, and adherence for future research that
will investigate heart rate and objective sleep duration as pri-
mary outcomes, and data are not presented here.

In a follow-up remote assessment (T3) completed by 28/30
participants approximately 5 months after the end of the inter-
vention (157.4 ± 13.7 days, range = 140–195), participants
completed all self-report measures from T1 and T2 other than
the WLQ-8, PWB, and PANAS.
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Participants were invited to take part in semi-structured
interviews about 6 months after the end of the intervention,
which provided qualitative data on the impact of this training
on officers’ lives and the incorporation of mindfulness prac-
tices into their daily lives (15/30 officers completed these op-
tional interviews). Data analysis is ongoing and results are not
presented here.

Intervention

In consultation with the PI, two experienced mindfulness
teachers created and co-taught an 8-week, 18-h mindfulness-
based curriculum tailored for law enforcement officers, intended
to support officer’s resilience and well-being both on the job, in
their personal lives, and in all the ways those two are interwoven
(for an overview of the curriculum, see Appendix). The structure
and content of this curriculum draws from Mindfulness-Based
Stress Reduction (MBSR) and Mindfulness-Based Resilience
Training (MBRT; Christopher et al. 2016)). The class content
and delivery were also heavily influenced by interactions with
officers during in-services, ride-alongs, and informal conversa-
tions in the year prior to the classes.

Classes were held at a police training facility for 2 h each
week, other than a 4-h extended “day of practice” in week 7 (a
structural feature adopted fromMBRT). In consultation with the
police department, we chose class times that would beminimally
disruptive for officers’ work schedules and held the 2 classes at
different times of day to allow participation by a greater number
of officers. Classes included (1) didactic instruction around op-
erational definitions of mindfulness, stress, emotions, and scien-
tific findings related to mindfulness practice; (2) practices includ-
ing mindfulness of the breath and body, a body scan, mindful
movement (including walking meditation and adapted yoga or
tai chi), mindfulness of thoughts and emotions, mindful speaking
and listening, mindful eating, and compassion practice; and (3)
inquiry in dyads, triads, or the full group about participants’
experiences in practice.

Participants were provided with guided practices recorded by
the instructors and were encouraged to practice 6 days/week,
starting with around 9 min/day and increasing to 20 min/day
by the end of the training. This is a substantially lower request
than other MBIs (including both MBSR and MBRT), but this
population-specific adaptation prioritized regular, lighter engage-
ment rather than longer practices that participants would be less
likely to complete. In addition, participants were encouraged to
engage in various “informal” practices to integrate practices into
daily professional and personal activities. These practices in-
volved drop-ins to become aware of present moment experience,
or brief breath manipulations. Using paper or electronic logs,
participants were asked to track the type and duration of formal
practices, and the frequencywithwhich they engaged in informal
mindfulness practices, on a daily basis.

At the end of each weekly class, officers were asked to
complete anonymous surveys regarding training acceptability.
In addition, officers were invited to participate in a focus
group held the week after the final class. These focus groups
provided us with valuable feedback on the class location,
timing, instructors, structure, and content.

Data Analysis

To test for differences in self-report measures between assess-
ments, we conducted linear mixed effects analysis of repeated
measures data using the lme4 package in R version 3.2.2,
allowing us to retain participants with missing observations.
Each model included fixed effects of Time (T1, T2, T3),
Gender, and Years Police Experience and a random effect of
Subject with a random intercept and fixed slope, e.g.:

model ¼ lmerðOutcome∼Timeþ Gender þ Years Policing

þ 1 j Subjectð ÞÞ
Each model initially included the interaction of Time with

Gender and Years Policing, and additional fixed effects of
Cohort and Cohort*Time. These interaction terms and the
Cohort effect were removed using backwards model selection
if they did not account for significant variance. For these mul-
tiple degree of freedom tests (e.g., the omnibus test of Time, or
tests of models with and without interaction terms), deviance
tests using the anova.lmerModLmerTest() function in R com-
pared models with and without the fixed effect of interest.

For outcomes that showed a significant effect of Time,
follow-up T1-T2 or T1-T3 t tests were conducted. Inferences
for these tests used Satterthwaite’s degree of freedom estima-
tion supplied by the lmerTest library in R (https://www.
jstatsoft.org/article/view/v082i13/0).

We tested for changes in practice variables across the 8-
week intervention by modeling Time as a linear fixed effect
and including a random intercept and random slope by sub-
ject, e.g.:

model ¼ lmerðPractice∼Weeksþ 1þWeeks j Subjectð ÞÞ

Results

Feasibility, Adherence, and Acceptability

Feasibility: Recruitment, Screening, and Retention Outcomes

Across two recruitment waves, 57 officers (representing 12% of
the sworn officers in the department) completed phone screening
and 49 met inclusion criteria (the other 8 were ineligible due to
scheduling conflicts (n= 5), job duties (n= 2), or priormeditation
experience (n = 1)). From this participant pool, we enrolled a

75J Police Crim Psych  (2021) 36:72–85

https://www.jstatsoft.org/article/view/v082i13/0
https://www.jstatsoft.org/article/view/v082i13/0


group of officers of roughly equal gender balance that was rep-
resentative of the department as a whole with regard to job title,
shift, geographical district, race/ethnicity, and years of experience
(see Table 1 for participant characteristics). All 30 officers com-
pleted the intervention and T1/T2 assessments, and 28/30 offi-
cers completed the T3 assessment 5 months later. These enroll-
ment and retention data demonstrate excellent feasibility of de-
livering an 8-week mindfulness intervention to police officers in
a research context.

Adherence: Class Attendance and Practice Reporting
Outcomes

Adherence to the mindfulness training was uniformly high.
Overall class attendance was 85%, with no officers missing
more than 3/8 classes, promising statistics that were bolstered

by the department allowing officers to take part in classes
during work hours.

Officers completed 91% of weekly practice logs and en-
gaged in formal practice outside of class on average 43.0/
56 days (SD = 9.3, range = 22–56), with an average of 83.8
total practice sessions (SD = 34.3, range = 32–170 occasions)
and 870 average minutes of formal practice (SD = 417,
range = 342–2140). This is equivalent to nearly 2 h of weekly
formal, out-of-class practice over the 8-week period. As
shown in Fig. 1a, linear mixed effects modeling of formal
practice time showed a linear increase between weeks 1–8
(t(29.9) = 2.24, p = 0.033), with a high of 143 min in week 7
before falling off in week 8 (when no specific practices were
assigned).

We also tracked “informal” practice, reflecting the in-
tegration of practices into daily activities. Participants re-
ported engaging in informal practices on average 43.2/
56 days (SD = 12.6, range = 10–56), and over 8 weeks
estimated an average of 179 informal practice instances
(SD = 107, range = 31–497). There was a significant linear
increase in informal mindfulness practice occasions over
the 8-week intervention (t(30.0) = 2.59, p = 0.015; Fig.
1b), with an increase from 17.3 occasions in week 1 to
a high of 29.1 occasions in week 7.

Notably, the between-subject correlation between weekly
formal practice time and estimated instances of informal prac-
tice was non-significant (r(28) = .21, p = .26; Fig. 1c), sug-
gesting that officers’ proclivity to engage in formal mindful-
ness practice was unrelated to the frequency that they reported
engaging in less formal mindfulness practices in daily living.

At the 5-month follow-up T3 assessment, 79% of partici-
pants reported continued formal practice on at least a weekly
basis, with an average of 1.8 days/week of practice. The most
commonly used practices at follow-up were the body scan
(13/28 participants), sitting meditation (10/28 participants),
and mindful movement (9/28 participants). Ninety-six percent
of participants reported engaging in informal practice or mo-
ments of mindful awareness at least on a daily basis.

Collectively, these data suggest excellent adherence to the
intervention requirements, with frequent formal and informal
practice during the intervention period and some sustained
practice engagement for most participants 5 months after the
end of the intervention.

Acceptability: Study Procedures; Intervention Content,
Practices, and Instructors

Participants had the opportunity to provide open-ended feed-
back about the behavioral measures, self-report measures, and
physical procedures, which did not reveal any areas of con-
cern with regard to acceptability. Feedback on the Fitbits was
generally less positive. A number of participants found it dif-
ficult to charge devices or upload data over an 8-week period,

Table 1 Participant demographics and work information

Characteristic N %

Gender

Female 16 53

Male 14 47

Race

Caucasian 26 87

Asian 1 3

Black 1 3

American Indian 1 3

Other/multiple 1 3

Ethnicity

Hispanic or Latinx 5 17

Not Hispanic or Latinx 25 83

Work detail

1st (~ 0600–1400) 12 40

2nd (~ 1200–0800) 5 17

3rd (~ 1400–2200) 9 30

4th (~ 2000–0400) 0 0

5th (~ 2200–0600) 4 13

Rank/job responsibilities

Sergeant 3 10

Detective 2 7

Investigator 1 3

Officer in patrol 16 53

Officer, non-patrol role 8 27

Marital status

Married 18 60

Unmarried relationship 7 23

Single 5 17

Divorced 0 0

Mean St. dev.

Age 38.4 7.7

Years police experience 10.8 7.5
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with 50% reporting moderate-to-severe annoyance with this
aspect of the study and 30% of participants reportedmoderate-
to-severe discomfort. This feedback suggests that researchers
considering the incorporation of activity monitors should limit
the data collection period and collect feedback on participant
comfort and acceptability in pilot testing.

At the conclusion of each class, teachers distributed anon-
ymous feedback forms with the following questions on a 5-
point Likert scale from “disagree” to “agree”: (1) “What we
did in class was relevant to my life”; (2) “I am clear about my
mindfulness practice for the upcoming week”; (3) “I am be-
coming more familiar with mindfulness practice”; (4) “I am
safe enough in class to explore mindfulness practice”; (5) “I
felt understood by the teachers.” In weeks 1–2, 1–3 partici-
pants rated one or more of these statements as “neutral” or
“somewhat disagree.” Between weeks 3 and 8, 100% of par-
ticipants rated each of these statements as “moderately agree”
or “agree,” indicating excellent acceptability for the class con-
tent, practices, context, and instructors.

Stress-Related Physical and Mental Health Outcomes

Effects on Perceived Job Stress and Burnout

The impact of 8 weeks of mindfulness training on organiza-
tional and operational stress was moderated by officers’ gen-
der and years of police experience, respectively. For perceived
organizational stress, decomposition of a significant
Time*Gender interaction (χ2(2, N = 9) = 7.23, p = .027) sug-
gested a steeper decline in stress for male vs. female officers at
T2 (t(58.2) = 2.59, p = .012) and at T3 (t(58.4) = 2.13,
p = .038; Fig. 2a). For perceived operational stress, which
showed a significant Time*Years of Experience interaction

(χ2(2, N = 9) = 7.40, p = .025), less experienced officers
showed relatively greater declines in stress at T2 (t(58.2) =
2.01, p = .049) and T3 (t(58.4) = 2.70, p = .009) (Fig. 2b). For
scores on both scales, sustained (and, in fact, enhanced) ef-
fects were observed at 5-month follow-up, at which time ef-
fect sizes were comparable to those observed in Christopher
et al. (2016) (Table 2).

Reduced burnout was observed for the Exhaustion (χ2(2,N =
7) = 9.88, p = .0072) but not the Disengagement subscale (χ2(2,
N = 7) = 1.66, p = .44) of the Oldenburg Burnout Inventory.
Significant reductions in Exhaustion were seen at both T2
(t(58.2) = − 3.20, p= .0023) and T3 (t(58.2) =− 2.21, p = .031).

Effects on Mental Health and Well-being

Consistent with previous research (Christopher et al. 2016),
mindfulness training had a large and significant effect on
PROMIS anxiety symptoms (χ2(2, N = 7) = 22.97, p < .001;
T2 t(57.6) = − 4.56, p < .001; T3 t(58.0) = − 4.59, p < .001). A
trend reduction was observed for PROMIS depression symp-
toms (χ2(2, N = 7) = 5.64, p = .060). Increased psychological
well-being was seen at T2 (t(30) = − 2.19, p = .036), as was
decreased negative affect on the PANAS (t(30) = − 2.92,
p = .007). There was no change in PANAS positive affect
(t(30) = 0.81, p = .42).

Effects on Sleep and Physical Health

Consistent with previous research (Christopher et al. 2016),
mindfulness training resulted in improved sleep quality as
measured by the Pittsburgh Sleep Quality Inventory (χ2(2,
N = 7) = 11.98, p = .0025). This improvement was signifi-
cant at T2 (t(56.4) = − 3.65, p < .001) and trending at T3

Fig. 1 Engagement in weekly formal and informal practice. a
Participants completed an average of 109 min of weekly formal practice
outside of class, with a significant linear increase from week 1 to 8 of the
intervention (t(29.9) = 2.24, p = 0.033). b Participants estimated taking
part in informal mindfulness practice on average 22 times/week, with a

significant linear increase from week 1 to 8 (t(30.0) = 2.59, p = 0.015). c
There was no significant relationship between weekly time spent in
formal mindfulness practice and self-reported occasions of informal prac-
tice (r(28) = 0.21, p = 0.26)
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(t(56.4) = − 1.78, p = .082), although there were no changes
in PROMIS fatigue or sleep disturbances scales (χ2(2, N =
7) = 3.18, p = .20; χ2(2, N = 7) = 1.14, p = .57). In contrast
to previous work (Christopher et al. 2016), there were no
effects on PROMIS subscales of pain interference (χ2(2,
N = 7) = 5.80, p = .055), pain intensity (χ2(2, N = 7) = 4.23,
p = .12), or physical functioning (χ2(2, N = 7) = 4.05,
p = .13). We also saw no change on health-related produc-
tivity loss, as measured by the Work Limitations
Questionnaire (t(29) = 0.0, p = .00).

We measured several physical health outcomes at T1 and
T2 visits only. There were no intervention effects for any of
these outcomes, including log-transformed high-sensitivity C-
reactive protein, diastolic/systolic blood pressure, and resting
pulse rate (all ts < 1.0, all ps > .4).

Symptoms of Posttraumatic Stress Disorder

Reduced PTSD Symptoms Following Mindfulness Training

Prior to mindfulness training, officers reported low-to-
moderate levels of PTSD symptoms on the PCL (mean ±
SD = 29.9 ± 6.8), with 12/30 meeting a liberal suggested
cutoff for subthreshold PTSD (> 32; Dickstein et al. 2015).
Although only 1 participant met DSM-IV diagnostic criteria
for all 3 symptom clusters, many participants met criteria for
hyperarousal and re-experiencing symptoms (37% and
53%, respectively), with relatively few participants meeting
criteria for avoidance symptoms (only 13%). The officer
who met all diagnostic criteria had a total PCL score of 61,
which was greater than 3 SD greater than the sample mean,
and was excluded from further analyses (results were simi-
lar when including this officer).

Mindfulness training resulted in lower total PTSD
symptoms on the PCL (χ2(2, N = 7) = 12.65, p = .0018),
an effect that was observed immediately following the
training (t(56.1) = − 3.55, p < .001) and also at 5-month
follow-up (t(56.7) = − 2.82, p = .0066; Fig. 3a).

Investigation of individual symptom clusters revealed
a significant effect of Time for re-experiencing symptoms
(χ2(2, N = 7) = 9.74, p = .0077), which were no different
at T2 (t(56.2) = − 1.35, p = .18) but were reduced from
baseline at T3 (t(56.9) = −3.26, p = .0019; Fig. 3b).
There was no effect of Time for avoidance symptoms
(χ2(2, N = 7) = 2.18, p = .34; Fig. 3c). For hyperarousal
symptoms, a main effect of Time was qualified by a
Time*Cohort interaction (χ2(2, N = 10) = 7.74, p = .021;
Fig. 3d). Decomposition of this interaction revealed a
reduction in hyperarousal for both cohorts at T2 (cohort
1: t(14) = − 2.70, p = .017; cohort 2: t(13) = − 5.55,
p < .001). The second cohort of officers showed a larger
reduction and only this cohort sustained symptom reduc-
tions at T3 (cohort 1: t(12) = − 0.96, p = .36; cohort 2:
t(13) = − 4.37, p < .001).

Reductions in PTSD Symptoms Are Associated
with Reductions in Perceived Stress But Not with Improved
Sleep

Previous research in urban police officers has shown
stress associated with routine aspects of the work environ-
ment to be correlated with PTSD symptoms (Maguen
et al. 2009). We replicated this relationship in the current
sample at baseline both for perceived organizational
(r(27) = .55, p = .002) and operational stress (r(27) = .42,
p = .02). Moreover, we found that reductions in perceived

Fig. 2 Effects of mindfulness training on perceived organizational and
operational stress. a For scores on the Organizational Police Stress
Questionnaire, there was a significant Time*Gender interaction, driven
by a steeper decline in stress for men vs. women at T2 (t(58.2) = 2.59, p =
0.012) and at T3 (t(58.4) = 2.13, p = 0.038). b For scores on the

Operational Police Stress Questionnaire, a significant Time*Years of
Experience interaction reflected greater declines in stress for relatively
less experienced officers at both T2 (t(58.2) = 2.01, p = 0.049) and T3
(t(58.4) = 2.70, p = 0.0092)
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stress were correlated with reductions in PTSD symptoms
both at T2 (organizational stress: r(27) = .40, p = .033; op-
erational stress: r(27) = .30, p = .11) and at T3 (organiza-
tional stress: r(25) = .35, p = .078; operational stress:
r(25) = .37, p = .060).

Previous research has also identified an association be-
tween PTSD symptoms and impaired sleep (Chopko et al.
2018), which we replicated using baseline total PCL symp-
toms and sleep impairment on the PSQI (r(27) = .41,
p = .029). Whereas this previous study identified relation-
ships for both avoidance and hyperarousal, in the current
study, this relationship was driven by hyperarousal symp-
toms alone (r(27) = .61, p < .001; for both re-experiencing
and avoidance, r(27) = .17, p = .37). In spite of this base-
line relationship, and in contrast to perceived stress find-
ings, reductions in PTSD symptoms were not correlated
with reductions in sleep impairment at T2 (total scores
r(27) = .16, p = .41; individual subscales all rs < .23, p-
s > .23) or T3 (total scores r(24) = .02, p = .92; individual
subscales all rs < .19, ps > .36).

Discussion

In this study of the impact of an 8-week mindfulness interven-
tion in 30 Madison Police Department police officers, we
collected extremely promising feasibility, acceptability, and
adherence data and observed improvements in self-reported
work stress, sleep quality, and mental health outcomes, repli-
cating previous findings in Oregon police officers. We also
collected the first evidence that a mindfulness-based interven-
tion can reduce PTSD symptoms in police officers. This pilot
study provides promising preliminary data for future well-
powered, randomized trials that can establish robust evidence
for treatment efficacy and mechanisms of action.

Following up on prior work with officers in the metro
Portland (OR) area (Christopher et al. 2016, 2018), we sought
to establish feasibility, acceptability, and protocol adherence
for a modified 8-week mindfulness training program and re-
search procedures in a new police department and metropoli-
tan region. We were successful in recruiting and retaining our
entire sample of 30 participants through the 8-week course

Fig. 3 Effects of mindfulness
training on PTSD symptoms. a
Total scores on the PTSD
Checklist (PCL) showed a signif-
icant decline from baseline at T2
(t(56.1) = − 3.55, p < 0.001) and
T3 (t(56.7) = − 2.82, p = 0.0066).
b PTSD re-experiencing symp-
toms showed a significant de-
crease at T3 only (t(56.9) = −
3.26, p = 0.0019; T2: t(56.2) = −
1.35, p = 0.18). c There was no
significant effect of mindfulness
training on PTSD avoidance
symptoms. d There was a signifi-
cant Time*Cohort interaction for
PTSD hyperarousal symptoms,
with a significant decrease from
baseline at T2 for both cohorts
(cohort 1: t(14) = − 2.70, p =
0.017; cohort 2: t(13) = − 5.55,
p < 0.001) and a sustained de-
crease at T3 for cohort 2 only
(cohort 1: t(12) = − 0.96, p = 0.36;
cohort 2: t(13) = − 4.37,
p < 0.001)
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and Time 2 assessment and lost only 1 participant at follow-up
online testing 5 months later. These participants were highly
engaged in the training, attending 85% of classes, returning
91% of weekly practice logs, and completing an average of
109 min of formal mindfulness practice outside of weekly
classes. Participants also reported frequent engagement in “in-
formal” practices and moments of mindful awareness
throughout the 8-week training period, demonstrating that
they were successfully taking these practices “off the cushion”
and integrating them into their daily lives. There are two key
factors that we believe accounted for this high level of partic-
ipation and engagement.

First, the training was co-delivered by two teachers who
were not only expert mindfulness instructors, but who
invested an extensive amount of time and effort before and
during the study period gaining “cultural competency” around
policing and learning about the stress associated with this
profession. The instructors went on ride-alongs with officers,
presented at in-service trainings, met extensively with officers
on the training team, became familiar with the specific culture
and history of this particular police department, and modified
the practices and class content in response to these experiences
and participant feedback. The impact of these efforts was
reflected in near-universal feedback from participants that
the class material was relevant to their lives, that they felt
understood by teachers, and that they felt safe and comfortable
engaging in practices that might be considered “weird” or
“touchy-feely” if delivered without consideration of cultural
and occupational factors specific to policing.

Second, these efforts by the instructors were accompanied
by explicit statements of support by the police department and
concrete actions that facilitated study participation by its offi-
cers. Participation was fully voluntary but also outwardly sup-
ported by the Chief of Police and others in leadership roles,
front-line supervisors, and, critically, the police union. We
worked with the department to identify class times that would
facilitate participation with minimal impact on staffing and
participants’ home lives, and we delivered the training at a
police facility to provide officers with a sense of safety and
familiarity. Officers were allowed to participate in classes dur-
ing work hours whenever possible and received compensatory
time when this was not feasible. Through explicit statements
of support and concrete actions that facilitated participation,
the department underscored its commitment to officer well-
being and ensured the success of this pilot study.

We found that 8 weeks of mindfulness training led to signif-
icant reductions in perceived stress for stressors associated with
policing, as well as the emotional exhaustion aspect of burnout.
Perceived organizational stress showed a steep decline specifi-
cally for male officers, whereas perceived operational stress de-
clined over time for less experienced officers in particular. The
interaction with years of experience for operational stress may be
partially attributable to the fact that less experienced officers are

more likely towork in less desirous positions andwork shifts and
to face greater exposure to operational stressors, and thus have
greater room for improvement. It is unclear why mindfulness
training would lead to a greater reduction in perceived organiza-
tional stress for male vs. female police officers. Additional re-
search in larger samples is needed to illuminate this unexpected
result—and, more generally, to understand differential stressor
exposure and its impact for men vs. women in policing, a vastly
understudied area (Hartley et al. 2014).

We replicated some but not all of the previously reported
improvements in stress-related health outcomes noted by
Christopher et al. (2016) in their previous pilot study of
MBRT in Hillsboro (OR) police officers. We observed a sig-
nificant improvement in subjective sleep quality on the PSQI
immediately after the training, but (in contrast to this previous
study) no changes on PROMIS scales of fatigue or sleep dis-
turbances. We also observed an immediate large magnitude
reduction in anxiety symptoms that persisted at 5-month fol-
low-up, but only trend-level improvement in depression
symptoms. State negative affect, a trait-like indicator of risk
for mood and anxiety disorders, also showed a significant
reduction following mindfulness training. We did not find
evidence for improvement in any indicators of physical health
outcomes, including PROMIS scales of pain intensity, pain
interference, and overall physical functioning (each of which
showed numeric, though not significant, worsening following
mindfulness training). We also did not identify any impact of
the training on resting heart rate, blood pressure, or serum
levels of high-sensitivity C-reactive protein. Future, well-
powered studies with an appropriate control group are needed
to clarify what impact if any mindfulness training may have
on stress-related physical health outcomes for police officers.

We report here the first empirical evidence that a
mindfulness-based intervention can reduce symptoms of
PTSD in a police population. This finding resonates with a
previous correlational study that identified inverse relation-
ships between facets of self-reported trait mindfulness and
PTSD symptoms (Chopko and Schwartz 2013). Although
most participants did not appear to meet diagnostic criteria
for PTSD, about 1/3 met a more liberal cut-point of 33 that
has previously been used to screen for potential subthreshold
PTSD (Dickstein et al. 2015). This level of PTSD symptoms
is consistent with that observed in a previous study of 193
officers from small- to mid-sized Midwest police departments
(Chopko et al. 2018). This previous study used structural
equation modeling to demonstrate an effect of PTSD symp-
toms on poorer sleep quality, which in turn mediated the rela-
tionship between PTSD symptoms and elevated depression
and poorer physical health. Although we also identified a cor-
relation at baseline between elevated PTSD symptoms (hyper-
arousal symptoms in particular) and poorer sleep quality on
the PSQI, between-subject correlations between reductions in
PTSD symptoms and sleep impairment were not significant.
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In contrast, reductions in perceived organizational and opera-
tional stress were correlated with reduced PTSD symptoms.
Although it may seem intuitive that critical incident exposure
should dictate emergence of PTSD in police officers, stress asso-
ciated with more routine daily work events has been shown to
correlate more strongly with PTSD symptoms in experienced
police officers (Liberman et al. 2002) and those 1 year out of
the academy (Maguen et al. 2009). Knowing that critical incident
exposure is to some extent an intractable aspect of police work,
preventative approaches to PTSD in law enforcement should
focus on changing one’s relationship to daily operational and
organizational stressors. A fundamental tenet of mindfulness
training is that even if external events are uncontrollable, we
can exert control over the way in which we respond and relate
to these events. Providing officers with greater perceived control
over their environment and responses to stressful events may
help buffer the impact of firsthand and vicarious trauma, an idea
that is supported by the relationship between changes in per-
ceived stress and PTSD symptoms.

Importantly, there were different trajectories of change for
different PTSD symptom clusters. Large reductions in hyper-
arousal were observed immediately after mindfulness training
and persisted at 5-month follow-up. At baseline, over half of
participants indicated clinically significant levels of hyper-
arousal symptoms, which include disrupted sleep, distractibil-
ity, increased vigilance, and elevated startle responses. This is
perhaps unsurprising as police training emphasizes constant
“situational awareness” or scanning the external environment
for potential sources of threat. This vigilance is adaptive in
contexts where the likelihood of threat is high but can be
maladaptive when indiscriminately applied in objectively
safe, non-work contexts. In contrast to this external vigilance,
mindfulness training encourages what one of our class partic-
ipants referred to as “internal situational awareness,” with
practices that turn attention inward toward one’s breath, body,
thoughts, and emotions. These practices may increase offi-
cers’ awareness of how they are responding in a particular
situation and whether that response is appropriate given the
current threat level, and also provide tools for regulating ele-
vated arousal and “re-setting” in between challenging calls or
at the end of a work shift. Our promising data on reduced
hyperarousal will benefit from follow-up studies that identify
the specific mechanisms that lead to symptom change, and
whether self-reported symptom improvement is mirrored in
objective reductions in hypervigilant behavior, sleep improve-
ment, or physiological indices.

Reductions in re-experiencing were not observed immedi-
ately but emerged at 5-month follow-up, whereas there were
no changes in avoidance symptoms at either time point. We
hesitate to offer what would be purely speculative explana-
tions for the delayed change in re-experiencing symptoms,
given the small sample size and the observation that several
participants showed unexpected increases at T2. The failure to

observe changes in avoidance following mindfulness training
may be due to low baseline levels of these symptoms: only
13% of participants met DSM-IV criteria for these symptoms
at baseline, vs. 53% and 37% for hyperarousal and re-
experiencing symptoms, respectively. Furthermore, a particu-
lar challenge for assessing avoidance of internal experiences
such as difficult thoughts, emotions, or memories—especially
when using self-report measures—is that avoidant individuals
may be especially unlikely to acknowledge or even recognize
their tendency to avoid engaging with such experiences.
Despite the absence of effects for mindfulness on avoidance
symptoms, it remains of interest to continue investigating the
potential impact of this training on these symptoms in larger
samples and perhaps using alternative means of assessing ex-
periential avoidance, such as interview techniques or behav-
ioral assays. Training in mindfulness may provide an antidote
to culturally engrained habits of emotional avoidance and sup-
pression (Berking et al. 2010; Pogrebin and Poole 1995), en-
couraging officers instead to cultivate an attitude of accep-
tance and non-judgment for traumatic memories and the com-
plex emotions these memories can elicit.

Notably, the effect sizes for reductions in perceived stress
and re-experiencing PTSD symptoms were greater at 5-month
follow-up than immediately post-intervention, and several other
measures (anxiety, exhaustion, PTSD hyperarousal symptoms)
also showed sustained improvements at T3 (Table 2). These
findings are in contrast to recent findings from Christopher
et al. (2018) who identified post-training reductions for per-
ceived stress and other outcomes for MBRT vs. a wait-list
group that were largely absent at their 3-month follow-up.
Although differences in populations or the implementation of
these trainings could account for this discrepancy in sustained
impact, the absence of a control group in the current study is a
significant limitation as there may be factors unrelated to the
training resulting in lower levels of stress for officers at follow-
up testing. Should future research validate the promising self-
report findings from the current study and other work in this
area, a clear challenge for researchers and practitioners to take
on together is the development of supports and infrastructure to
help sustain improvements in well-being beyond the acute af-
termath of an intervention.

There are several limitations of this study, which are largely
related to the primary aim being the assessment of feasibility
and not intervention efficacy. Our experimental design did not
include a control group and was not statistically powered to
detect anything but large effects. In addition, most of the out-
comes reported here are for self-report measures, which can
suffer from responder bias, demand characteristics, and initial
“elevation bias” (Shrout et al. 2017) that can confound apparent
intervention effects in the absence of a control group.
Furthermore, we elected to report intervention effects for all
outcomes rather than pre-specifying a more limited number of
primary outcomes, and we acknowledge the large number of
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statistical tests that were conducted without any effort to control
for multiple comparisons. Finally, while the percentage of fe-
male and non-white participants met or exceeded their respec-
tive proportions in the police department as a whole, our sample
is less representative with regard to work shifts. Specifically,
while we experimented with 2 different class times in an at-
tempt to accommodate all schedules, 87% of participants
worked days/evenings and only 13% worked overnight shifts,
meaningwe cannot make strong conclusions about intervention
efficacy or acceptability for these “night fighters.”

We are currently conducting a follow-up randomized
controlled trial in a much larger sample of police officers
across different police agencies. This study seeks to es-
tablish the efficacy of mindfulness training for a variety of
stress-related outcomes not limited to self-report, includ-
ing hormonal and inflammatory biomarkers, objectively
measured sleep and heart rate in the field, and behavioral
assays that can speak to potential mechanisms of action.
We are hopeful that this ongoing work will serve to more
conclusively demonstrate the ways in which mindfulness
training may promote more adaptive responses to the
many stressors of policing, with consequent benefits for
police officer health and—equally importantly—for the
benefit of society as a whole.
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Appendix

Intervention Summary: First Responder Resilience
and Mindfulness training

Overview of 8-week curriculum developed between
July 2016 and June 2017. This curriculum was inspired by
the Mindfulness-Based Resilience Training curriculum creat-
ed by Mike Christopher, Rich Goerling, and Brant Rogers at
Pacific University. We are deeply grateful to them for sharing
their wisdom and experience with us.

Week 1: Introduction to resilience and mindfulness.
Content: Introduction of course/instructors/volunteer/

participants. Definition of mindfulness, neuroplasticity
and how we can foster greater resilience. Creation of
community agreements and discussion of culture.
Movement and body scan practices. Debriefing of ses-
sion 1 practices.

Homework: Explanation of practice log. Formal practice:
9-min movement/9-min body scan 6 out of 7 days. Informal
practice: “Dropping in” and 3 good breaths.

Week 2: Settling into resilience and mindfulness.
Content: Normalizing mind wandering and addressing oth-

er (mis)conceptions about doing the practices “correctly.”
Movement, body scan, and debrief. Introduce walking
practice.

Homework: Practice log. Formal practice: alternate 9-min
movement/9-min body scan 6 out of 7 days. 5 min of walking
practice 3 times. Informal practice: “Dropping in” and 3 good
breaths.

Week 3: Meeting our experiences through resilience and
mindfulness.

Content: Movement, exploration of physical posture, intro-
duction to breath awareness practice, and debrief. Reading/
video to reconnect to inspiration/motivation.

Homework: Practice log. Formal practice: alternate 9 min
of movement/5 min of awareness of breath practice 6 out of
7 days a week. Informal practice: pleasant events calendar,
integrated walking practice, and 3 good breaths.

Week 4: Meeting stress with resilience and mindfulness.
Content: Movement, breath awareness practice and de-

brief. Introduction of mindful eating.
Homework: Practice log. Formal practice: alternate 15 min

of movement with 15 min of a breath awareness practice.
Informal practice: integrated walking practice, unpleasant
events calendar, and 3 good breaths.

Week 5: Reactivity, resilience, and mindfulness.
Content: Movement, breath awareness, and debrief.

Reflection of practice and course at halfway point and reset-
ting of intentions for the remaining 4 weeks. Introduction to
compassion practice.

Homework: Practice log. Alternate movement/breath
awareness practice with compassion practice 6 days out of 7.
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Informal practice: walking practice (1× per week) and 3 good
breaths.

Week 6: Response, resilience, and mindfulness.
Content: Movement, awareness of breath practice, compas-

sion practices, and debriefing.
Discussion and preparation for the day of extended

practice.
Homework: Practice log. Alternate between 15 min of

awareness of breath and compassion practice. Informal prac-
tice: walking practice (1× per week), and 3 good breaths.

Week 7: Extended practice session (4 h).
Content: This session includes all of the previous practices

of mMBRT along with mountain meditation and a period of
silence.

Homework: Practice log. Participant decides his/her
practice.

Week 8: Resilience and mindfulness: beginning again.
Content: Movement, breath awareness practice, and

debriefing. Debriefing about course.
Implementation exercise. Review of resources and support

for participants.
Homework: Practice log. Participant decides her/his

practice.
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