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Abstract

Purpose —To add to the existing body of knowledge on the relationship between stress and job performance in
policing, we monitored police officers’ physiology using Hexoskin shirts while they responded to simulated
scenarios.

Design/methodology/approach — We employed mixed repeated measures (baseline, intervention, post-
intervention), between groups (treatment vs control group) design. Using this approach, our aims were (1) to
determine whether an individualized physiological stress profile—a combination of heart rate (HR), heart rate
variability (HRV), sympathetic nervous system (SNS) index and parasympathetic nervous system (PNS)
index—could be developed for each participant; (2) to investigate the association between physiological stress
and scenario performance and (3) to pilot test an intervention for decreasing physiological stress in real time.
Findings — We found that it was possible to individualize physiological stress profiles for each participant that
alerted us when the participant was becoming stressed. We also found that physiological stress was
significantly and negatively/inversely associated with scenario performance. However, our intervention to try
and decrease participants’ stress in real time was not successful. Several key lessons can be taken from our
attempt that could inform future efforts in this area.

Research limitations/implications — This was a small pilot study, precluding generalizability of results.
Furthermore, our intervention was simplistic and potentially affected by an experimenter effect. Future
research should explore better ways to intervene when officers are becoming physiologically stressed to help
them overcome stress in real time and safeguard against the cumulative effects of stress on health and
performance.

Originality/value — This research adds to the body of knowledge on physiological stress and job-task
performance in police officers.

Keywords Stress, PTSD risk, Vigilance, Performance, Police decision-making
Paper type Research paper

Introduction
“The bulletproof cop does not exist. The officers who protect us must also be protected —
against incapacitating physical, mental, and emotional health problems as well as against
hazards of their job.” (21st Century Policing Report’s Pillar Six framework)
Policing is an inherently stressful profession. Police officers are required to respond to
ambiguous, fast-paced and rapidly changing encounters that have the potential to turn
deadly. A police officer’s response, or lack of response, to a volatile situation can result in a |
deadly outcome. This outcome can be influenced by how the officer responds to stress.
Finding effective ways of teaching officers to manage stress and control their physiology is
critical for protecting their well-being and enhancing the outcomes of police—Citizen pjcing An international journal
encounters. o

However, helping officers condition themselves to deal with stressful situations has  ©Emeraid Publishing Limitcd
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traditionally been dealt with by offering additional training without measuring how each  por 10.1108PPsM042020.0060
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officer is actually performing. Consequently, the effectiveness of training designed to
help officers overcome stress is largely unknown. All the while, officer rates of PTSD,
suicidal ideation and suicide are rising (Violanti et al., 2013). In addition, the cost of
“broken” officers is putting enormous financial strains on local communities.

The goal of the current study was to utilize wearable technology to monitor police officers
during inherently stressful simulated job tasks. Top athletes and their trainers have taken
advantage of the emerging wearable monitor market to track various biometrics to assist in
the optimization of their performance. The wearable market has extended into the general
consumer marketplace in the name of better fitness and health. From a police training
perspective, wearable technology could provide law enforcement the opportunity to capture
useful physiological metrics and establish baselines to better study how stress-induced
events affect an officer’s performance during both routine and critical incidents.

Literature review

A great deal of literature has been dedicated to understanding and optimizing the human
response to stress. For example, Choi and Guitarez-Asuna (2009) established a “stress index”
by measuring sympathetic (fight or flight) and parasympathetic (calming/stabilizing)
responses. Their methodology was centered on the premise of the predictability of activation
of the sympathetic and parasympathetic branches of the nervous system when measured
against heart rate monitors while study participants were engaged in tasks known to increase
(and conversely decrease) stress loading. The results of the study demonstrated an 83%
confidence rate in discriminating stressful events—i.e. validating a “stress index” in
respondents undergoing stressful tasks.

McDuff et al (2016) measured the connection between cognitive stress and consequent
learning. Within this study, a video was taken from a distance of 3 meters to record
photoplethysmographic data, then correlated to participants’ self-reported stress levels.
Heart rate variability was also monitored as a means of triangulating data. The researchers
found that all three data types (photoplethysmographic, physiological and self-report)
correlated strongly and significantly with each other and with subsequent learning
degradation on cognitive tasks. Another study that validated self-reported stress measures
was done by Evans ef al. (2013), who compared physiological stress measures (cortisol, heart
rate and respiratory variability) to responses on a self-reported stress scale. They found that
this stress scale could be used to monitor and predict stress loading in response to
cognitive tasks.

Research has also attempted to determine “in the zone” states based on stress response.
Esterman ef al. (2013) monitored brain activity and performance fluctuations during periods
of sustained attention. They analyzed the relationship between reaction time variability,
attention lapses and intrinsic brain activity during task loading and new task introduction
and specified two functional brain activity states: the “in the zone” state—less error prone and
more stable and the “out of zone” state—more error prone and requiring more effort and use of
dorsal attention regions. Similarly, Johnson et al (2014) monitored expert and novice
marksmen and found distinct neurophysiological indicators of expert (less error prone,
greater parasympathetic response) and novice (more error prone, greater sympathetic
response) participants.

The connection between stress and performance degradation has been established in
other professions such as aviation. Durantina ef al. (2014) used functional near infrared
spectroscopy (FNIR) to determine cognitive loading in pilots of remotely operated vehicles.
They found that as the pilot experienced cognitive overload in reaction to stressors, the
ability to multitask degenerated, resulting in lower overall performance and eventual critical
mission failure.



Specific to policing, several studies have found that stress responses are typical among
police officers. This includes during use-of-force incidents, during situations with potential a
threat, during periods of anticipation (e.g. driving to an incident with lights and sirens on),
responding to use-of-force simulation scenarios and occupational stressors such as stigma
(Anderson et al., 2002; Arble et al, 2019; Armstrong et al., 2014; Carlton ef al., 2020a, b). The
uncertain and unpredictable nature of many police—citizen encounters also adds to police
stress response (Anshel et al, 1997). Furthermore, many studies have found that police
officers are at an elevated risk of PTSD, with common symptoms including nightmares,
avoidance strategies, guilt, and hypervigilance (Violanti et al, 2013). Officers who exhibit
greater post-traumatic stress disorder (PTSD) symptomology are at greater risk for deficits to
inhibitory control, which could affect the outcomes of police—citizen encounters (Covey
et al., 2013).

Anderson and colleagues have led the field in testing interventions that attempt to reduce
decision-making errors in police officers by modulating physiology (Andersen et al., 2018;
Anderson et al., 2019; Carlton et al, 2020a, b). For example, these researchers used a
physiologically focused intervention—specifically, heart rate variability biofeedback—to
reduce lethal force errors using a simulation-based design. They found that errors could be
reduced, supporting the potential of physiology modulation approaches for improving police
performance (Andersen ef al., 2018).

Recent work by Baldwin et al (2019) measured cardiovascular activity and found that
officers’ stress responses increased with the priority of a call (ranging from routine to very
urgent), as well as any time a weapon was present. Officers’ stress responses were not
localized to the incident. For example, during a use-of-force call, elevated stress responses
were observed during dispatch, travel to the scene and arrival at the scene, as well as
throughout the encounter.

Another realm that has focused on stress among its personnel is the military. Hourani et al.
(2016) developed and pilot tested a predeployment stress inoculation program, which
combined (1) education about stress, resilience and mindfulness; (2) relaxation exercises with
biofeedback and (3) simulation to practice stress reduction skills. They found that treatment
group subjects who were exposed to the training were able to increase their heart rate
variability (indicative of greater physiological control) compared to control group subjects.

Several studies have monitored police responses during simulation tasks, which have
been shown to be an extremely effective way of eliciting strong physiological responses from
participants (James et al., 2014; Anderson ef al., 2019; Arbel et al.,, 2019). For example, Groer
et al. (2010) concluded that simulation-based training was capable of producing highly
realistic stress responses in police officers, particularly deadly force judgment and decision-
making or virtual use of lethal force training.

Although in its infancy, some police research has now connected a stress response with
impaired performance on critical job tasks. Nieuwenhuys ef al (2012) have found stress
induced decrements in shooting performance (including accuracy, reaction time and errors).
Johnson et al (2014) found that greater sympathetic response predicted impaired
marksmanship performance. Some studies have ventured beyond marksmanship or use of
deadly force and found that stress response also impairs officers’ ability to perform other key
aspects of the job such as arrest (Renden et al., 2014).

The current study

To add to the existing body of knowledge on the relationship between stress and job
performance in policing, we conducted a feasibility test of the Provicta Platform—a method of
measuring stress using physiological data collected from Hexoskin monitors. Using a
multiphase approach, we sought to determine:
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(1) Whether the Provicta Stress Index can be readily established in police participants.
(2) Whether control over physiology can improve police performance.

(3) Whether a simple intervention can improve vigilance and performance in police
officers when responding to stress-inducing scenarios.

Methods

Study design

We employed mixed repeated measures (baseline, intervention, post-intervention), between
groups (treatment vs control group) design. Participants came to the training facility for
testing on three separate occasions, each roughly one month apart, for an approximate two-
hour testing session. The first test session was baseline testing, exposing participants to
stress-inducing scenarios while monitoring their physiology to get a “Provicta Stress
Index.” The second test session was for the intervention, during which half of the
participants were randomly assigned to receive the intervention (designed to help
participants stay “in the zone” during stress scenarios). Finally, the third session was the
postintervention test, where participants were again tested on a selection of high-stress
scenarios. The primary aim was to determine whether participant physiology could be
mapped, and whether it could predict optimal performance. The secondary aim was to pilot
test a simple intervention to see if participants could be taught to “stay in the zone” in real
time while responding to scenarios.

Design rationale

The rationale for our approach is that by establishing the Provicta Stress Index for a given
officer, proper preparations can be tailored for police personnel to meet and exceed the
challenges of the job. In real time, biometrics can provide feedback to correct and influence
performance. As importantly, these measurements can help predict future behavior and
prescribe corrective courses of action resulting in optimized performance and resiliency. By
pilot testing, a simple intervention’s ability to optimize participant vigilance and maximize
participant performance, we hoped to provide information on the most effective ways of
preparing police officers for meeting and exceeding the challenges of their chosen profession.

Sample and setting

In total, 40 police participants were recruited from local police departments. The setting in
which these experiments were conducted is a “reality-based training environment” at a local
technical college that caters to law enforcement students. The facility has mock store fronts, a
bank, a bar, an elevator, various stair cases, differently sized rooms that simulate various
housing types, a street setting and the ability to drive police vehicles within the space. Within
this research setting, participants were exposed to stress scenarios that simulate stressful
situations of varying magnitude.

Five major categories of scenarios were used: vigilance under nonstimulating conditions
(e.g. crowd watch or stakeout), report writing (testing memory), stationary vehicle scenario
(e.g. traffic stop), social interaction (e.g. role playing or simulation), use of force (e.g. deadly
force judgment and decision-making or role play with simulations). Within each scenario
type, three different scenarios were presented to ensure that participants received a new
simulation on each test day. Within each scenario category, scenarios were randomly selected
for participants to prevent learning effects. Performance on these stress scenarios was
measured using a competency matrix (A, B or C grade).



Study procedures

For each session, participants were fitted with a Hexoskin vest for monitoring their
physiology, including heart rate (HR) and heart rate variability (HRV). Heart rate variability
(HRYV) is the specific changes in time or variability, between different heart beats. When HRV
is low, or when there is consistency between timing of heart beats, it indicates being in a
sympathetic or “fight or flight” state, whereas when HRV is high, or there are changes in the
timing between heart beats, that indicates being in a parasympathetic or more relaxed state.
From HR and HRV, a sympathetic nervous system (SNS) index (measure of sympathetic
response) and a parasympathetic nervous system (PNS) index (measure of parasympathetic
response) were calculated. The first-time participants arrived at the lab they were consented
into the study.

During their first session (baseline testing), they received a questionnaire to determine
gender, age, years of experience, weight status, fitness status, sleep health, mental health and
physical health. They were then tested on stress scenarios of varying magnitude to gather the
data required for establishing their SNS and PNS indexes, as well as average HR and HRV
during scenarios. At the end of the baseline testing session, officers were randomly assigned
to the treatment or control group and were scheduled for their second session (intervention
testing) approximately one month later.

On their second test session (intervention testing), participants that were randomly
assigned to the treatment group were exposed to a simple intervention designed to keep them
at an “optimal” vigilance range, determined based on their precalculated Provicta Stress
Index. This consisted of intervening when participants’ sympathetic responses (measured in
real time by HR) became too high, by advising them to “take a deep breath” during scenarios
(feedback given by instructors). The goal was to keep participants “in the zone” of optimal
vigilance. The control group received the same scenarios without any feedback from
instructors. Following the intervention, participants were scheduled for their third and final
session.

On their third session (post-intervention testing), participants were exposed to a series of
high magnitude stress scenarios (interaction, traffic stop and use of force), and their vigilance
was monitored throughout testing.

Research questions
The core research questions were:

RQ1. Can a “Provicta Stress Index” (a combination of HR, HRV, PNS index and SNS
index) be established for participants going through stressful simulation scenarios
within a laboratory setting?

RQ2. Can participant performance (measured via competency matrix based on scenario
testing) be predicted by participant vigilance levels (measured by the Provicta
Stress Index)?

RQ3. Can a simple intervention designed to keep participants “in the zone” optimize
participant vigilance and performance?

Study variables

The main dependent variable of interest in the current study is vigilance. This is measured by
HR, HRV, SNS index and PNS index. The second dependent variable of interest is
performance on scenarios. This is measured using a competency matrix, resulting in an “A,”
“B” or “C” grade.
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The main independent variable of interest in the current study is the intervention
(treatment and control group). Furthermore, for research question two, vigilance variables
were used as independent variables to test their ability to predict participant performance on
stress scenarios.

Several other important variables were used both as control variables within analytical
models and also to assess their independent effect on the dependent variables. These included
participant age, years of experience, shift schedule and assignment (all measured by
questionnaire).

Analytical plan

First, descriptive statistics were generated to explore trends within the data. Second,
correlations were investigated to explore associations within the data. Third, inferential
statistics were run to investigate significant patterns and effects. Significance testing
comprised of multilevel modeling (MLM). This technique is particularly useful for analyzing
“nested” data with repeated observations across participants. In this case, participants
responded to multiple scenarios per day, across three separate days, making more traditional
measures such as repeated measures or mixed analysis of variance (ANOVA) challenging. By
specifying levels within the data, MLM can account for the possible violation of the
assumption of independence, thus reducing the risk of a type I error (claiming a significant
effect of the intervention that is in fact due to chance). At the same time, other variables (such
as age, years of experience, etc.) can be entered into the model both as random and fixed
variables. This ensures that they act as control variables for the main effect of the
intervention, while also allowing an estimation of their independent effects on the dependent
variable.

Findings

Performance scores

Overall, there was little difference in performance scores between groups, with treatment
group subjects receiving an “A” grade 35% of the time and control group subjects receiving
an “A” grade 37% of the time.

When comparing performance score across sessions, 40% of participants received an “A”
grade preintervention, 46% during intervention and only 21 % postintervention, indicating
that the scenarios may have been more challenging during the third session. Alternatively,
participants were expecting stressful situations and their own stress levels were higher given
past experience during the study.

Vigilance
When comparing PNS index, SNS index, mean HR and HRV across sessions and between
groups, no significant differences emerged between groups (see Figure 1).

PNS index was slightly lower overall for treatment participants than for control
participants, whereas SNS index was slightly higher, indicating that treatment participants
had stronger sympathetic responses than control participants (although not significantly so).
Furthermore, HR was slightly higher for treatment participants than for control participants
and HRV was slightly lower for treatment participants than for control participants.

We also examined PNS index, SNS index, mean HR and HRV across sessions and found
that PNS index and HRV decreased from pre- during- to postintervention, while SNS index
and mean HR increased from pre- during- to postintervention, indicating that sympathetic
response increased and parasympathetic response decreased over test sessions.



Impact of sympathetic response on performance score Impact of
Correlations were run to investigate the impact of stress response on performance scores. As physiolo gical
anticipated, performance grade was directly and significantly associated with PNS index Stress Tesponse
(r = 0.12; p < 0.05) and HRV ( = 0.21; p < 0.001) and indirectly associated with SNS index p

(r = —0.16; p < 0.01) and mean HR (» = —0.12; p < 0.05). This indicates that PNS index and
HRYV are associated with better performance scores, while SNS index and HR are associated
with poorer scores. See Table 1 for details.

To investigate further the apparent finding that treatment group participants had higher 411
sympathetic responses, we ran a correlation matrix that included assigned group. We found
Stress Reduction via Simple Intervention Multiple Measures
2.5
2
1.5
Figure 1.
1 No significant

difference in the level of
multiple stress

Log,, (Value) o5 —— =Treatment measures between the
- = Control control group (no
. - 1 intervention) and the

SNS

PNS Stress HR HRV . t.reat.ment gr oup
indicating a simple
05 interaction is most
likely not sufficient in
managing officer stress
-1
Performance PNSindex SNS index HR HRV
Performance®  Spearman correlation” 1.000 0119 —0.160" —0118" 0212"
Sig. (2-tailed) 0.011 0.001 0.012 0.000
N 567 455 455 455 444
PNS index Spearman correlation 0.119' 1.000 —0971™  —0973"  0791"
Sig. (2-tailed) 0.011 0.000 0.000 0.000
N 455 462 462 462 451
SNS index Spearman correlation —0.160" —0971™ 1.000 0948™  —0.868™
Sig. (2-tailed) 0.001 0.000 0.000 0.000
N 455 462 462 462 451
HR Spearman correlation —0.118" —0973™ 0948 1.000  —0.741"
Sig. (2-tailed) 0.012 0.000 0.000 0.000
N 455 462 462 462 451
HRV Spearman correlation 0212 0791 —0868™  —0741"  1.000
Sig. (2-tailed) 0.000 0.000 0.000 0.000
N 444 451 451 451 451
Note(s): “Performance scores were ranked as A = 1, B = 2, C = 3, so positive correlations indicated higher Table 1.
Eeﬁomance scores ] ) Correlations between
Given the ordinal nature of the data, Spearman correlations were selected instead of Pearsons’ performance grade (A,
*Significant at the p < 0.05 level Bor C) and

**Significant at the p < 0.01 level physiological data
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Figure 2.

Effect of assigned
group, session number,
participant age,
participant experience,
tactical team, day shift
and night shift on HRV

that being in the treatment group was indirectly and significantly associated with PNS index
(r = —0.12; p < 0.05) and directly and significantly associated with SNS index (r = —0.12;
p<0.01)and HR (» = —0.19; p < 0.001), indicating that treatment group participants did have
stronger sympathetic responses to scenarios than control group subjects (contrary to our
expectations). Performance score was not significantly correlated with assigned group.

Generalized linear mixed models

To investigate whether any of the differences between treatment and control groups were
significant over test sessions, generalized linear mixed models were run comparing five
dependent variables and the effect assigned group, session number, participant age,
participant experience, tactical team and work shift had on the dependent variable. It is
important to note that session number was significant across all models—suggesting a
learning effect occurred across test sessions, despite different scenarios being used for each
test session.

First, HRV was assigned as the dependent variable. Figure 2 below depicts the strength of
effects of various independent variables on HRV (the thicker the line, the stronger the effect).
Assigned group (f = 8.22; df = 1,442; p < 0.01), session number (f = 114.65; df = 1,442;
p <0.001), tactical team (f = 8.26; df = 1,442; p < 0.01) and work shift (f = 4.55; df = 1,442;
p < 0.05) all had significant impacts on HRV.

The direction of coefficients (shown in Table 2) revealed that being in the control group
predicted higher HRV. Furthermore, HRV was significantly higher in sessions 1
(preintervention) and 2 (during-intervention) than session 3 (postintervention), indicating
that session 3 was more stressful than sessions 1 and 2. Not being assigned to a tactical team
predicted lower HRV and not being assigned to the night shift predicted lower HRV. This
indicates that tactical team officers and night shift officers (vs day or evening shift) had
higher HRV or stronger parasympathetic response during scenarios (while controlling for
age and experience). Symbols indicate that participant age and experience (and the dependent
variable) are continuous level data, whereas all other independent variables are categorical in
nature.

Similar to HRV, when PNS index was entered into a mixed model as the dependent
variable, session (f = 83.76; df = 1,453; p < 0.001), tactical team (f = 54.93; df = 1,453;
p < 0.001) and work shift (f = 28.63; df = 1,453; p < 0.001) were all significant (data not
displayed). Assigned group, however, was not significant. PNS index was significantly

Fixed Effects
Target:HRV

Assigned_Group &,

Session_Number &,
Participant_Age ¢ %

Participant_.. ¢

5 HRV
Tactical_Team // &
&

Day_Shift

Night_Shift &



higher in sessions 1 and 2 than session 3. Not being assigned to a tactical team predicted lower
PNS and not being assigned to the night shift or the day shift predicted lower PNS index. This
indicates that tactical team officers and night and day shift officers (vs evening shift) had
higher PNS index scores, or stronger parasympathetic response (lower sympathetic arousal)
during scenarios while controlling for age and experience.

Next, SNS index was assigned as the dependent variable. Figure 3 below depicts the
strength of effects of various independent variables on SNS index (the thicker the line the
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stronger the effect). Assigned group (f = 5.22; df = 1, 453; p < 0.05), session number (f = 22.03; 413
df = 1,453; p < 0.001), tactical team (f = 4.63; df = 1,453; p < 0.05) and work shift (f = 4.33;
df = 1,453; p < 0.05) all had significant impacts on HRV.
The direction of coefficients (shown in Table 3) shows that SNS index was significantly
lower for control group participants, as well as lower in sessions 1 and 2 than session 3. Not
being assigned to a tactical team predicted higher SNS, and not being assigned to the night
shift predicted higher SNS Index. This indicates that tactical team officers and night shift
officers had lower SNS index scores or lower sympathetic response during scenarios while
controlling for age and experience. Symbols indicate that participant age and experience (and
the dependent variable) are continuous level data, whereas all other independent variables
are categorical in nature.
Model Term Coefficient Significance
Intercept 7.88 0.001
Treatment group —0.62 0.004
Session #1 3.63 0.001
Session #2 141 0.001
Age ~0.06 0.09
Years of experience —0.03 0.46
Tactical team 0.67 0.004 Table 2.
Probability distribution: Normal independent variables
Session #3 set as reference on HRV
Fixed Effects
Target: SNS_Index
Assigned_Group &b
Session_Number &,
Participant_Age y\
Participant_... ¢ Figure 3.
Effect of assigned

/ SNS_Index
Tactical_Team &b

&

Day_Shift &
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Table 3.

Fixed effects of
independent variables
on SNS index

Similar to SNS index, when HR was assigned as the dependent variable (data not
displayed) it was revealed to be significantly lower for control group participants (f = 5.15;
df = 1,453; p < 0.05), as well as lower in sessions 1 and 2 than session 3 (f = 132.22; df = 1,453;
p < 0.001). Not being assigned to a tactical team predicted higher HR (f = 61.74; df = 1,453;
» <0.001) and not being assigned to the night shift or day shift predicted higher HR (f = 47.51;
df = 1,453; p < 0.001). This indicates that tactical team officers and night and day shift
officers (compared to evening shift officers) had lower mean HR or lower sympathetic
response during scenarios while controlling for age and experience.

Discussion

Interpretation and implications of results

The data collected throughout this experiment revealed several key findings. First, it was
feasible to establish a stress index for participants based on data collected throughout the
study. Thus, our first research question was answered successfully.

Second, participant vigilance levels did predict performance on scenarios. Although every
vigilance variable was correlated with performance, this was most evident for HRV.
Participants who had higher HRV (indicative of greater parasympathetic response) had
better performance scores than participants with lower HRV. This indicates that greater
physiological control and the ability to prevent sympathetic “flooding” resulted in better
performance during highly stressful scenarios. Thus, our second research question was
answered successfully. Although the association between vigilance and performance was
significant, it is important to note that vigilance explained only 1.5-4.5% of variance in
performance, so there are certainly other (unexplored) factors that contribute to variation in
participant performance.

Although our intervention to try and keep participants “in the zone” was not successful,
several key lessons can be taken from our attempt that could inform future efforts in this area.
The real-time nature of the intervention potentially backfired—participants in many cases
were significantly more stressed by the feedback than calmed by it. It is possible this is
related to an “experimenter effect” of participants feeling like they are being monitored and
evaluated, which can induce some stress in and of itself.

One way to avoid this is to conduct the intervention ahead of time, for example, via
protective breathing techniques such as the four square breathing technique (breathing in for
a count of four seconds, holding breath for a count of four seconds, breathing out for a count
of four seconds and waiting for a count of four seconds before beginning the cycle again) or
mindfulness training, so that participants can feel supported during stressful scenarios
without the feeling of having an instructor over their shoulder critiquing them. That the

Model Term Coefficient Significance
Intercept 244 0.13
Treatment group 0.74 0.03
Session #1 —4.34 0.001
Session #2 —3.28 0.001
Age 0.1 0.09
Years of experience 0.01 097
Tactical team —0.72 0.04
Night shift —092 0.04

Probability distribution: Normal
Session #3 set as reference




intervention was unsuccessful at the vigilance level (rather than just at the performance level)
is encouraging for future interventions aiming to optimize police officer vigilance and
performance. In other words, our intervention did not work because it did not promote the
officers’ abilities to control their sympathetic response. Given the connection we established
between control over physiology and better performance on scenarios, we are hopeful that
interventions that can successfully promote physiological control will also promote officer
performance on stressful scenarios.

Another possibility to consider is that there is simply no “quick fix” to guard against the
damaging effects of stress and hypervigilance. Perhaps we need to turn our attention to a
more concerted effort of stress management (nutrition, sleep, mental health, fitness, cognitive
coping mechanisms, etc.). Putting money into traditional training might not be the solution—
a more long-term and holistic approach might be necessary. Training can sometimes be used
as a Band-Aid to cover an underlying issue. In other words, it is possible that we need to put
more energy into making officers well first (i.e. solving the underlying problem) before we
give them tools that they cannot yet use.

Finally, our findings may have important implications for officers with PTSD. As
scenarios increased in difficulty, stress tended to increase and performance tended to
decrease. From this we could posit that the more high-stress incidents officers encounter, the
greater their risk for PTSD and the worse they might perform in the field. Our findings show
that greater control over physiology predicted less performance degradation, suggesting that
control over physiology may be protective against the risks of PTSD and poor performance
from encountering stressful incidents in the field. This seemingly commonsense approach
requires more research to guide best practices for protecting police officers against both
PTSD (for their own sake) and poor performance in the field (for society’s sake).

Limitations

Several limitations need to be addressed. First, this was a small pilot study, precluding
generalizability of results. Second, measuring performance using a simple “A, B, C” scoring
rubric is limited in terms of the information gathered on participant performance. Future
research should consider more refined and sophisticated metrics for measuring participant
performance on simulation tasks. Third, our intervention was perhaps overly simplistic and
may have focused too much on reducing heart rate (by taking a deep breath) rather than
actually gaining control over physiology (arguably better established by promoting each
officer’s perception of their ability to handle the stressor). Future research should explore
better ways to intervene when officers are having a sympathetic response, so as to help them
overcome stress in real time. Finally, potentially important baseline health measures were not
collected that could have been useful in guiding and interpreting intervention results. These
include baseline sleep parameters, mental and physical health status, etc. Future research
should gather this data to improve the ability of subsequent analyses to tease out
intervention success.

Conclusion
The goal of this study was to conduct a feasibility test of the Provicta Platform. Using a
multiphase approach, we sought to determine: (1) whether the Provicta Stress Index can be
readily established in police participants; (2) whether control over physiology can result in
optimal police performance and (3) whether a simple intervention can result in optimal
vigilance and performance in police officers when responding to stress-inducing scenarios.
Our results were mixed. The first two research questions were answered in the
affirmative. We were able to establish an individual stress index for police participants based
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on their responses to stressful scenarios. We were also able to support our hypothesis that
police officers who can control their physiology will optimize their performance during
stressful scenarios. However, our intervention to help police officers achieve this
physiological control was unsuccessful. We recommend that future research explore better
ways to help officers cope with stress, both to promote the successful outcomes of police—
citizen encounters and also to safeguard our police officers from the long-term risks of stress.
We are confident that the pursuit of our overall goal—to reduce risk of officer PTSD while
optimizing their performance—is justified and ultimately achievable.
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