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The research on policing suggests that it is in fact 
one of the most stressful occupations in the 
world.1,2 The operational duties of police work, 

by their nature, may at any time place officers in life-
threatening situations, in which the decisions they 
make can truly mean the difference between life or 
death for both themselves and others. Many of these 
situations, such as major disasters, traffic or shooting 
incidents, may well come under the category of trau-
matic stress. In addition to the intensity of the acute 
stress experienced in the moment, the feelings that 
officers carry with them after such emotionally 
charged incidents represent a more enduring source of 
stress.3,4 Constant exposure to society’s interpersonal 
violence, shift-work, negative or confrontational inter-
actions with individuals, a sense of personal endanger-

ment, fear of revenge from criminals, and subservi-
ence to an ambivalent, watchful public produce emo-
tional repercussions that can affect police officers on a 
chronic basis.2,4-10

In addition to the operational stressors inherent in 
police work, studies have shown that factors related to 
organizational structure and climate can be an even 
greater source of stress for the police officer.2,10-13 Shift 
schedules that disrupt sleep patterns and social life, 
authoritarian management styles, poor interpersonal 
relationships with supervisors, interdepartmental poli-
tics, lack of adequate planning and resources, lack of 
promotion and transfer opportunities, excessive paper-
work, lack of autonomy in performing duties and lack of 
recognition for work accomplishments are among the 
stressors faced by members of the police force.4,10,11,14-16 
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AbSTRACT
Research suggests that police work is 
among the most stressful occupa-
tions in the world and officers typi-
cally suffer a variety of physiologi-
cal, psychological, and behavioral 
effects and symptoms. Officers oper-
ating under severe or chronic stress 
are likely to be at greater risk of error, 
accidents, and overreactions that 
can compromise their performance, 
jeopardize public safety, and pose 
significant liability costs to the orga-
nization. Therefore, this study 
explored the nature and degree of 
physiological activation typically 
experienced of officers on the job 
and the impact of the Coherence 
Advantage resilience and perfor-
mance enhancement training on a 
group of police officers from Santa 
Clara County, California.  

Areas assessed included vitality, 
emotional well-being, stress coping 
and interpersonal skills, work perfor-
mance, workplace effectiveness and 
climate, family relationships, and 
physiological recalibration following 
acute stressors. Physiological mea-
surements were obtained to deter-
mine the real-time cardiovascular 

impact of acutely stressful situations 
encountered in highly realistic simu-
lated police calls used in police train-
ing and to identify officers at increased 
risk of future health challenges.

The resilience-building train-
ing improved officers’ capacity to 
recognize and self-regulate their 
responses to stressors in both work 
and personal contexts. Officers 
experienced reductions in stress, 
negative emotions, depression, and 
increased peacefulness and vitality 
as compared to a control group. 
Improvements in family relation-
ships, more effective communica-
tion and cooperation within work 
teams, and enhanced work perfor-
mance also were noted. 

Heart rate and blood pressure 
measurements taken during simu-
lated police call scenarios showed 
that acutely stressful circumstances 
typically encountered on the job 
result in a tremendous degree of 
physiological activation, from 
which it takes a considerable 
amount of time to recover. 

Autonomic nervous system 
assessment based on heart rate vari-
ability analysis of 24-hour electro-

cardiogram (ECG) recordings 
revealed that 11% of the officers 
were at higher risk for sudden cardi-
ac death and other serious health 
challenges. This is more than twice 
the percentage typically found in 
the general population and is consis-
tent with epidemiological data indi-
cating that police officers have more 
than twice the average incidence of 
cardiovascular-related disease.

The data suggest that training 
in resilience building and self-regu-
lation skills could significantly ben-
efit police organizations by improv-
ing judgment and decision making, 
decreasing the frequency of on-the-
job driving accidents and the use of 
excessive force in high-stress situa-
tions. Potential outcomes include 
fewer citizens’ complaints, fewer 
lawsuits, decreased organizational 
liabilities and increased communi-
ty safety. Finally, this study high-
lights the value of 24-hour heart 
rate variability (HRV) analysis as a 
useful screening tool to identify 
officers who are at increased risk, so 
that efforts can be made to reverse 
or prevent the onset of disease in 
these individuals. 
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Without effective self-regulation, the various acute 
and chronic stressors of police work impose a signifi-
cant burden on physical and psychological health, lead-
ing to numerous adverse physiological, emo tional and 
behavioral outcomes.2,4,6,9,14,16 Following acutely 
stressful incidents encountered in the line of duty, 
bodily systems must recover from an extreme degree of 
physiological arousal. Over time, repeated stress can 
lead to the chronic activation and dysregulation of the 
body’s stress response systems, and the eventual deple-
tion of autonomic nervous system reserves. Police offi-
cers have been shown to have higher blood pressure 
and stress hormone levels than clerical workers. 16,17 In 
the long term, this physiological strain may have a sig-
nificant harmful impact on health, leading to the high 
rates of stress-related illness known to exist in the 
police profession.2,4,16,18 Research has shown that 
police officers are over twice as likely as people in other 
occupations to develop cardiovascular disease.2,4,19 
Police have also been found to die from cancer at a 
higher rate than the general population.20 

At the psychological level, the stress of police 
work may result in chronic negative emotions such as 
anger, anxiety, or depression, which can eventually 
lead to psychological burnout and emotional exhaus-
tion.2,6,7,10,16,21 Posttraumatic stress disorder (PTSD) is 
also a severe consequence of exposure to extremely 
stressful incidents of violence or major disaster among 
police officers.2,22-24 The high rate of alcohol use among 
police is one reflection of unmanaged emotional 
stress.4,18,22,25,26 Other research has confirmed that the 
mortality rate from suicide is nearly 3 times higher in 
police than in other municipal employees.20,27 Finally, 
the repercussions of unmanaged stress in police clearly 
extends to officers’ families, where it is reflected in 
poor relationships with spouses and children and the 
notably high rates of marital disruption and divorce 
known to exist within this profession.9,27-29

The depleting physiological and psychological 
effects of stress may also cause work performance to 
deteriorate, leading to reduced efficiency and motiva-
tion in performing job duties, poor morale, excessive 
absenteeism, and premature retirement. One study 
conducted in the United Kingdom found that an aver-
age rate of 11 working days per officer was lost through 
absence due to sickness and that approximately 25% of 
these absences could be attributed specifically to 
stress.14 A recent study on sleep disorders with 4957 
police officers in the United States and Canada found 
that 40.4% screened positive for some kind of sleep 
disorder, also resulting in increased rates of absentee-
ism and other daytime functional impairments.30 For 
police forces, 26% of medical retirement is due to psy-
chological ill health. 31 The inability to effectively man-
age stress has its most dangerous consequences in the 
line of duty. Police work often places officers in situa-
tions where reaction speed, coordination, and the 
capacity to make rapid decisions and accurate judg-
ments under pressure are critical, and mental and emo-

tional stress can significantly impair these abilities.27,32 
In the extreme, stress can cause officers to lose balance 
and composure to the degree that they employ inap-
propriate or excessive force in dealing with sub-
jects.30,33 Recent years have seen widely publicized 
incidents of police brutality and homicides committed 
by individual officers throughout the country. Errors 
made in the line of duty can have grievous consequenc-
es not only for the officers and the particular suspects 
they encounter, but also in the public’s perception of 
an entire department and even the entire profession.27 
The consequences of poor stress management can 
include automobile accidents, injury, death, lawsuits, 
loss of credibility, and even city-wide riots in reaction 
to officer behavior in highly charged situations. 

It has been argued that special consideration 
should be given to occupational stress among police 
forces, as its potential negative consequences affect soci-
ety in more direct and critical ways than stress reactions 
in most other occupations.27,34,35 Police officers operat-
ing under severe or chronic stress may well be at greater 
risk of error and overreaction that can compromise 
their performance and public safety.31 However, the 
police force is perhaps one of the organizations within 
which the stress experienced by officers receives the 
least acknowledgment.27 Some have suggested that law 
enforcement is a professional environment that encour-
ages emotional detachment from others as well as disas-
sociating from their own feelings.18,27,36,37 The unrealis-
tic expectations imposed by this culture discourage 
officers from admitting to stress reactions and symp-
toms. Thus, while police receive ample training in the 
theoretical knowledge and technical skills required to 
perform their jobs and take effective action in an emer-
gency situation, most receive little if any training in 
how to sustain their resilience and the self-regulation 
skills needed to help them prepare for and quickly 
regain psychological and physiological equilibrium 
after the sometimes intense challenges of their work. 
Similarly, they are generally not provided with tools to 
help them manage the thoughts and emotions they 
may process internally long after involvement in an 
incident. The unusually stringent demands for self-
control and composure compounded by the unavail-
ability of effective strategies for inner self-regulation 
become an added stressor in its own right for police.6,27,33

It is clear that practical resilience building and 
stress management techniques are needed not only to 
help officers remain more balanced during and after 
the acute stressors of their jobs, but also to take action 
to better manage and seek real solutions to the chronic 
stressors related to organizational and family issues.27,31

In this investigation, a sample of police officers 
underwent Coherence Advantage training, which 
includes information about what resilience is and a 
series of research-based self-regulation techniques devel-
oped by the Institute of HeartMath (IHM) to help offi-
cers sustain their resilience, reduce stress reactions, and 
enhance performance. The effects of this program on 
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both physiological and psychological recovery from 
acute stressors as well as chronic stressors were explored.

PURPOSe
The aim of the investigation was to: (1) determine 

the nature and degree of physiological activation pro-
duced by different stressful situations and activities 
likely to be encountered by officers in the line of duty 
as measured by heart rate variability and blood pres-
sure changes during simulated scenarios used in police 
training; (2) identify officers at increased risk of cardio-
vascular disease by means of autonomic nervous sys-
tem assessment; (3) provide training in practical resil-
ience building and self-regulation techniques to a 
sample of officers and assess the impact of this training 
on physiological activation and recalibration follow-
ing simulated police calls, physical health and vitality, 
well-being, work performance, work effectiveness and 
climate, and family relationships.

MeTHODS
Participants 

A total of 65 participants (64 sworn police officers 
and 1 city manager) from 7 police agencies in Santa 
Clara County, California, were recruited for this study. 
The agencies represented were Campbell, Los Altos, 
Los Gatos, Milpitas, San Jose State University, Santa 
Clara, and Sunnyvale Public Safety. The participants 
were 55 males and 10 females, with a mean age of 39 
years (age range: 24-55 years). The group was com-
prised of 43 patrol officers, 12 detectives, and 9 officers 
currently serving in administrative duties. Of the 64 
sworn officers 16 had 1 to 5 years’ experience, 20 had 6 
to 15 years’ experience, and 28 had 16 to 30 years’ expe-
rience serving on the force. The average level of experi-
ence for the group was 14.4 years. Participants were 
randomly divided into an experimental group (n = 29) 
that was to receive the Coherence Advantage training 
and a waiting control group (n = 36) that received the 
training once the study was completed. Care was taken 
to ensure that there was an approximately equal distri-
bution between the 2 groups of officers of different 
levels of experience, from different agencies and of 
both genders. 

Study Design 
This study took place over a 16-week period. Data 

collection occurred at 3 different time points: baseline 
(at the start of the study), at 5 weeks on the first scenario 
day (pre-training), and at 16 weeks on the second sce-
nario day (post-training). Baseline physiological and 
psychological measurements were collected for all par-
ticipants at the start of the study. Pre and post physiolog-
ical and psychological measurements were collected for 
a subgroup of officers involved in the simulated police 
call scenario portion of the study at Moffett Airfield, 
Sunnyvale, on the days the scenarios were conducted. 
For those officers who were not involved in the scenari-
os, pre and post psychological measurements were col-

lected at the same time points at their respective agen-
cies. Experimental group participants were trained in 
the HeartMath Coherence Advantage program at the 
Milpitas Police Department in 3 separate classroom ses-
sions lasting 4 hours each spaced at approximately equal 
intervals over a period of 1 month. All of the experimen-
tal group officers had access to emWave desktop heart 
rhythm coherence training devices after the initial train-
ing. The first training session was conducted 3 weeks 
after the first scenario day, and the last training session 
was completed 4 weeks before the second scenario day. 
The waiting control group received the same training 
after the study was completed. 

A subgroup of the officers (12 experimental group 
participants and 11 control group participants) partici-
pated in the scenario portion of the study. The simulat-
ed police call scenarios were conducted at Moffett 
Airfield, Sunnyvale, in conjunction with Sunnyvale 
Public Safety. A total of 3 different scenarios were con-
ducted over the course of the study. Two of the simula-
tions (a building search and a high-speed car pursuit) 
were run on the same day, 5 weeks after baseline mea-
surements were taken and before the experimental 
group received the training, and 1 scenario (a domestic 
violence episode) was conducted 11 weeks later, after 
the training was completed. Physiological and psycho-
logical measurements were collected from the partici-
pating officers on the days of the scenarios. In addition, 
participants were asked to rate each simulation accord-
ing to how stressful it was for them. Training officers 
from Sunnyvale Public Safety office completed an eval-
uation of the participants’ performance in the scenarios.

The Scenarios
The scenario portion of the study was run by the 

Sunnyvale Public Safety office, which regularly puts its 
officers through this type of training at least once a 
year. The scenarios are designed to simulate as closely 
as possible real police calls that officers tend to encoun-
ter on the job. In the scenarios, the officers and trained 
role players carry specially designed firearms known as 
“simmunitions.” These are the same firearms that offi-
cers use on the job but have been modified so that it is 
impossible for live rounds to fit in their chambers. 
They contain special paint cartridges instead of bullets. 

The approximate duration of each simulation in 
this study was 5 to 10 minutes, and 3 to 5 trained role 
players were involved in each scenario. Before each 
scenario, officers went through a “staging” procedure 
in which they were briefed on the nature and known 
details of the suspected crime, as they would be in a real 
police call. Following each simulation, the officers 
went through an after-action debriefing in which they 
were asked a series of questions about the events that 
occurred during the scenario. Each scenario was 
observed by a researcher who recorded the timing of 
events and measured the officers’ blood pressure imme-
diately after the scenario ended. A brief description of 
each of the scenarios follows.
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building search. In this scenario, officers receive a 
call regarding a silent alarm at a warehouse. Officers 
are required to work with a back-up officer (a trained 
role player) to search the dimly lit facility for the sus-
pect. When the suspect is spotted by the officer, he 
claims to be an employee and reaches inside his jacket 
for identification. In this scenario the suspect does not 
have a weapon and follows the officer’s commands. 
The scenario ends when the officer brings the suspect 
under control by handcuffing him. This scenario was 
designed as a low-stress trial in which the officers can 
become familiar with the scenario protocols. 

High-speed pursuit. In this scenario, officers 
engage in a high-speed car chase. The course was set up 
on a runway at Moffett Field and was designed to 
approximate a city area (ie, the street widths and cor-
ners were the same as in a typical city district). While 
driving, officers receive a radio call and are given spe-
cific information regarding the crime and suspect. 
While chasing the suspect’s vehicle with siren on, offi-
cers are in continual communication over the radio 
with the dispatcher. The suspect (a trained role player) 
engages in various maneuvers, including jumping out 
of his car at one point and running toward the officer’s 
vehicle while pointing a gun at the officer’s car. The 
scenario ends when the suspect’s car pulls over and the 
officer orders him to get out of his vehicle. In the 
debriefing session, officers are asked questions that 
require them to remember the information they were 
given by the dispatcher and to assess the safety of their 
driving during the scenario.

Domestic violence. In this scenario, officers 
receive a call regarding a disturbance at a domestic 
address. With a back-up officer (a trained role player) 
they are required to investigate. At the scene (a civilian 
household) officers encounter an injured woman who 
is crying continuously and holding a bloody towel to 
her head. When questioned, she claims she has fallen 
and hurt herself. Officers then encounter the suspect 
(the woman’s husband), who has a weapon at his side 
that is not visible to the officer. As the suspect is being 
questioned by the officer, he pulls out his weapon in 
clear sight and points it at his wife. The suspect does not 
comply with the officer’s commands to put down the 
weapon. After approximately 30 seconds, the suspect 
points the weapon at the officer and fires, if the officer 
does not shoot him first. If the officer fires first and hits 
the suspect, they complete the scenario by handcuffing 
him. If the officer is shot, the scenario ends at that point. 

The Coherence Advantage Stress Resilience and 
Performance enhancement Program  

The goal of the Coherence Advantage program is 
to build and sustain the resilience of individual officers 
and diminish the symptoms of operational stress, 
thereby significantly reducing the development of 
more serious and long-lasting stress injuries. To be 
effective, this must be done in a manner that addresses 
such critical issues as leadership support and model-

ing, stigmatization, scalability, program sustainability, 
and needs of family members. The Coherence 
Advantage program provides self-regulation skills38 
that are practical, easy to learn and employ, self-
empowering and adaptable to multiple situations, cost-
effective, replicable, and that increase job performance 
and effectiveness and allow officers to more intelli-
gently utilize and recoup their energy. When properly 
utilized, the self-regulation skills lead to a measurable 
shift in physiological functioning to an optimal state 
called physiological coherence.39,40 

We introduced the term physiological coherence to 
describe the degree of order, harmony, and stability in 
the various rhythmic activities within living systems 
over any given time period.41 This harmonious order 
signifies a coherent system whose efficient or optimal 
function is directly related to the ease and flow in life 
processes. By contrast, an erratic, discordant pattern of 
activity denotes an incoherent system whose function 
reflects stress and inefficient utilization of energy in 
life processes. Interestingly, we have found that posi-
tive emotions such as courage, integrity, appreciation, 
and compassion, as opposed to stressful emotions, 
such as anxiety, anger, and fear, are reflected in a heart 
rhythm pattern that is more coherent.42-44 There is 
abundant evidence that emotions alter the activity of 
the body’s physiological systems, and that beyond 
their pleasant subjective feeling, heartfelt positive 
emotions and attitudes provide a number of benefits 
that enhance physiological, psychological, and social 
functioning.45-47

It is important to note that although changes in 
heart rate often co-vary with emotions, our research 
has found that it is the pattern of the heart’s rhythm 
that is primarily reflective of stress and emotional 
states, especially emotions that do not lead to large 
autonomic nervous system (ANS) activations or with-
drawals.39,41,48 These changes in rhythmic patterns are 
independent of heart rate; that is, one can have a coher-
ent or incoherent pattern at higher or lower heart rates. 
Thus, it is the pattern of the rhythm (the ordering of 
changes in rate over time), rather than the rate (at any 
point in time) that is most directly related to emotional 
dynamics and physiological synchronization. Also, the 
coherent state is fundamentally different from a state 
of relaxation, which requires only a lowered heart rate 
and not necessarily a coherent rhythm.39 

Physiological coherence, also referred to as heart 
coherence or cardiac coherence, is a functional mode, 
measured by HRV analysis wherein a person’s heart 
rhythm pattern becomes more ordered and sine wave–
like, at a frequency of around 0.1 Hz (10-second 
rhythm).39 The term physiological coherence embraces 
several related phenomena—auto-coherence, cross-
coherence, synchronization, and resonance—all of 
which are associated with increased order, efficiency, 
and harmony in the functioning of the body’s systems. 
When one is in a coherent state, it reflects increased 
synchronization and resonance in higher-level brain 
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systems and in the activity occurring in the 2 branches 
of the ANS (sympathetic and parasympathetic), as well 
as a shift in autonomic balance toward increased para-
sympathetic activity. 

Psychologically, coherence reflects increased emo-
tional and perceptual stability and alignment among 
the physical, cognitive, and emotional systems, which 
underlies the quality of many cognitive functions and 
thus optimal performance. Several studies have since 
indicated that heart rhythm coherence is indeed associ-
ated with significant improvements in cognitive per-
formance.39,49,50 Significant outcomes have been 
observed in discrimination and reaction-time experi-
ments and more complex domains of cognitive func-
tion, including memory and academic perfor-
mance.39,51 Coherence and resilience are closely related 
as each has the quality of being both a process and an 
outcome as they rely on physiological and psychologi-
cal processes that create resilient outcomes. In addi-
tion, both are states rather than traits that vary over 
time as demands, circumstances, and level of maturity 
change.52 In this program, the ability to build and sus-
tain resilience is related to self-management and effi-
cient utilization of energy resources across 4 domains: 
physical, emotional, mental, and spiritual (Figure 1). 
Physical resilience is basically reflected in physical 
flexibility, endurance, and strength, while emotional 
resilience is reflected in one’s ability to self-regulate 
and the degree of emotional flexibility, positive out-
look, and supportive relationships. Mental resilience is 
reflected in our ability to sustain focus, attention, and 
mental flexibility and to integrate multiple points of 
view. Spiritual resilience is typically associated with 
our commitment to core values, intuitions, and toler-
ance of others’ values and beliefs.  

By learning techniques that allow us to shift our 
physiology into a more coherent state, the increased 

physiological efficiency and alignment of the mental 
and emotional systems accumulate resilience (energy) 
across all 4 energetic domains. Having a high level of 
resilience is important for not only recouping from chal-
lenging situations but for preventing unnecessary stress 
reactions (frustration, impatience, anxiety) that often 
lead to further energy and time waste and deplete our 
physical and psychological resources. For these reasons, 
we define resilience as the capacity to prepare for, recov-
er from, and adapt to stress, adversity, trauma, or tragedy. 

Heart Rhythm Coherence
HRV is widely considered a measure of neurocar-

diac function that reflects heart-brain interactions and 
ANS dynamics. All HRV measures are derived from the 
assessment of the naturally occurring changes in beat-
to-beat heart rate. HRV is much more than an assess-
ment of heart rate as it reflects the complex interac-
tions of the heart with multiple body systems.39 An 
optimal level of variability within an organism’s regu-
latory systems is critical to the inherent flexibility and 
adaptability or resilience that epitomizes healthy 
coherent function and well-being. While too much 
instability is detrimental to efficient physiological 
functioning and energy utilization, too little variation 
indicates depletion or pathology.53 The amount or 
range of overall HRV is related to age, with younger 
people having higher levels.53 Low HRV is an indepen-
dent predictor of future health problems, including 
all-cause mortality,54 and it is associated with numer-
ous medical conditions.55-59 HRV is also an important 
indicator of psychological resiliency and behavioral 
flexibility as well as the ability to effectively adapt to 
changing social or environmental demands.60 In addi-
tion, resting levels of HRV are associated with individ-
ual differences in cognitive performance on tasks 

• Strength
• Endurance
• Physical flexibility

• Emotional flexibility
• Positive outlook
• Self-regulation

• Commitment to values
• Flexibility–tolerance for
   others’ values and beliefs

• Sustained focus
• Mental flexibility
• Rational/Intuitive
• Incorporating multiple
   points of view 

PHYSICAL

MENTAL SPIRITUAL

EMOTIONAL

Figure 1	Dimensions	of	resilience.
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requiring utilization of executive functions.61 
Heart rhythm coherence is reflected in the HRV 

power spectrum as a large increase in power in the low 
frequency (LF) band (typically around 0.1 Hz) and a 
decrease in power in the very low frequency (VLF) and 
high frequency (HF) bands.39,48 A coherent heart 
rhythm can therefore be defined as a relatively har-
monic (sine wave–like) signal with a very narrow, high-
amplitude peak in the LF region of the HRV power 
spectrum with no major peaks in the VLF or HF regions.

Heart coherence is a highly efficient functional 
mode that is associated with efficient utilization of 
energy resources and numerous health-related benefits. 
These include (1) resetting of baroreceptor sensitivity, 
which is related to short-term blood pressure control 
and increased respiratory efficiency62; (2) increased 
vagal afferent traffic, which is involved in the inhibition 
of pain signals and sympathetic outflow63; (3) increased 
cardiac output in conjunction with increased efficiency 
in fluid exchange, filtration, and absorption between the 
capillaries and tissues64; (4) increased ability of the car-
diovascular system to adapt to circulatory requirements; 
(5) increased temporal synchronization of cells through-
out the body65; and (6) increased synchronization in the 
reciprocal activity of the branches of the ANS.39 Thus, 
coherence results in increased system-wide energy effi-
ciency and metabolic energy savings.64-66

Through the Coherence Advantage program, offi-
cers learn a set of skills that enable them to “Take 
Charge” and self-regulate their mental, emotional, and 
physical systems. The program utilizes a set of proven 
techniques (Heart Focused Breathing, Freeze Frame, 
Inner Ease, Prep, Shift and Reset, and Getting In Sync) 
and technology (emWave) for achieving coherence, 
the psychophysiological state of optimal performance. 
With practice, one is able to shift into a more coherent 
physiological state before, during, and after challeng-
ing or adverse situations, thus optimizing mental clar-
ity and emotional stability. In such a state, officers are 
able to more quickly find their “center,” gain new per-
spectives, and counter ineffective and maladaptive 
thoughts, feelings, and behaviors. With practice, these 
skills and techniques can lead to profound short- and 
long-term changes in perception, physiology, mental 
clarity, and emotional balance. Practicing these “coher-
ence-building” skills offers a wide range of benefits, 
including increased emotional awareness, resilience, 
vitality, overall well-being, cognitive flexibility, and 
enhanced problem-solving, as well as reducing depres-
sion, anxiety, and symptoms associated with more seri-
ous stress injuries.

The program is a classroom-based training 
designed to build and sustain the officers’ resilience to 
field related stressors and challenges. The program is 
intended to strengthen operational stress resiliency 
through research-based tools and techniques that pro-
vide an effective approach for countering such condi-
tions as hyper-arousal, sleep disturbance, anxiety, 
anger, depression, and relational conflicts.

The stated objectives of the program are as follows.
1.  Leverage your ability to think clearly under pressure 

and discern appropriate solutions to problems.
2.  Increase your ability to maintain situational 

awareness.
3.  Diminish symptoms of operational stress such as 

sleep disturbance and fatigue.
4.  Improve reaction times and coordination.
5.  Increase personal resilience and stress tolerance.

The use of interventions utilizing self-regulation 
techniques and HRV coherence feedback technology to 
reduce stress has significantly improved key markers 
of health and wellness. These include immune func-
tion,67,68 ANS function and balance,41,48 and reductions 
in stress hormones.69 A study of California correctional 
officers with high workplace stress found reductions in 
total cholesterol, glucose, and both systolic and dia-
stolic blood pressure (BP), as well as significant reduc-
tions in overall stress, anger, fatigue, and hostility to be 
associated with projected savings in annual heath care 
costs of $1179 per employee.70 Another workplace 
study of employees with a clinical diagnosis of hyper-
tension showed significant reductions in BP and a wide 
range of stress measures.71 A study conducted at 
Stanford University of patients with congestive heart 
failure showed significantly improved functional 
capacity and reduced depression,72 and a study of dia-
betes patients found improved overall quality of life 
and glycemic regulation, which correlated with use of 
the self-regulation techniques.73 

A number of significant outcomes were found in 2 
recent workplace pilot studies of utility line workers 
and employees of an online travel company. These 
studies focused on reducing stress and metabolic syn-
drome risk factors with the self-regulation techniques 
combined with HRV coherence feedback. In both stud-
ies, there were significant reductions in Organizational 
Stress (life pressures, relational tensions, work-related 
stress), Emotional Stress (anxiety, depression, anger), 
and Stress Symptoms (fatigue, sleep headaches, etc) 
and significant increases in Emotional Vitality. Both 
studies also showed reductions in the number of par-
ticipants who were classified as having metabolic syn-
drome. In the utility company cohort, total cholesterol 
and LDL cholesterol were significantly reduced, and 
the travel company cohort had significant reductions 
in both systolic and diastolic BP and triglycerides 
(manuscript in preparation). In a study undertaken 
with pastors from the Reformed Church of America 
who were spread across the United States, the HM tech-
niques were taught by a certified personal resilience 
mentor in six phone sessions. Participants also used a 
handheld coherence feedback device (emWave) to sup-
port learning self-regulation techniques. In addition to 
a number of significant improvements in stress and 
well-being measures, an independent analysis of data 
revealed that the experimental group showed an over-
all decrease in healthcare costs of 3.8% (resulting in an 
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annual cost savings of $585 per participant), while the 
control group had a 9% increase in healthcare costs. 
The largest reduction in costs was related to improve-
ments in hypertension.74 

Heart Rate Variability Coherence Feedback 
Learning the self-regulation skills can be facilitat-

ed with the use of heart rhythm coherence feedback 
monitors. A number of HRV coherence training sys-
tems are available and have been used increasingly in 
many healthcare, law enforcement, corporate, military, 
and educational settings. Officers were provided with 
emWave devices (HeartMath LLC, Boulder Creek, 
California), which use a pulse sensor as a noninvasive 
measurement of the beat-to-beat heart rate. The 
emWave monitors display the heart rhythm in real 
time and calculate the level of heart rhythm coherence 
achieved. HRV coherence feedback has been shown to 
significantly improve outcomes in populations with 
PTSD,75,76 depression,77,78 asthma,66,79,80 congestive 
heart failure,72,81 hypertension,71 anxiety, fibromyal-
gia,82 and insomnia.83 

MeASUReS
Psychological Measures

Personal and Organizational Quality Assess-
ment (POQA) survey. This 85-item, validated, and 
normed assessment provides a broad overview of the 
individual’s emotional stressors and social attitudes, 
vitality and physical symptoms of stress, and measures 
of workplace effectiveness.84 All participants in the 
study (n = 65) completed the POQA survey at 3 time 
points: baseline, pre-training (5 weeks after baseline) 
and post-training (16 weeks after baseline).

Program impact assessment. This semi-struc-
tured interview was administered by a clinical psy-
chologist to the subgroup of experimental (n = 12) and 
control group (n = 11) participants who took part in the 
scenarios. The interview was conducted on the day of 
the final scenario, 4 weeks after the completion of the 
training program. This assessment was designed to 
determine the impact of the training on 4 major life 
areas: coping skills, family relationships, work perfor-
mance, and interpersonal skills. Officers were asked to 
rate to what extent they noted an improvement over 
the previous 6 weeks in 32 specific aspects of psychoso-
cial functioning pertaining to these major areas (eg, 
insight into my psychological well-being; ability to 
manage my moods; tendency to assert my opinions, 
feelings, and desires with family members; tendency to 
respond to those I am close to with empathy versus 
criticism; ability to adapt to changing work environ-
ments and schedules; ability to stay calm and clear 
when faced with the unknown; feeling accepted and 
supported by supervisors; extent to which I attempt to 
resolve work conflicts constructively) Those officers 
who had received the training were asked to rate to 
what extent they attributed observed changes to their 
integration of the techniques in their day-to-day lives. 

In addition, they were asked to openly discuss changes 
that they attributed to having received the training in 
their ability to cope with emotional distress, in home 
life and relationships, in their work performance, and in 
their interpersonal relationships at work. The approxi-
mate duration of the interview was 10 to 15 minutes.

Scenario stress levels. Following each scenario, 
participating officers were asked to rate the intensity of 
the stress they felt during the simulation on a scale of 1 
to 10 (10 = maximum stress). They were also asked to 
state what was the most stressful part of the scenario to 
them and why.

Physiological Measures
Heart rate variability. Participants’ autonomic 

function was assessed by the analysis of HRV over a 
24-hour period. The normal resting heart rate in 
healthy individuals varies dynamically from moment-
to-moment. HRV, which was derived from the ECG, is a 
measure of these naturally occurring beat-to-beat 
changes in heart rate and is an important indicator of 
health and fitness. HRV is influenced by a variety of 
factors, including physical movement and sleep and 
mental activity and is particularly responsive to stress 
and changes in emotional state.85 The analysis of HRV 
can provide important information relative to the 
function and balance of the autonomic nervous sys-
tem, and decreased HRV is a powerful predictor of 
future heart disease, increased risk of sudden death and 
all-cause mortality.86-90 In this regard, HRV is becom-
ing increasingly used as a noninvasive screening tool to 
identify at-risk individuals.91 In this study, HRV analy-
sis was performed for 3 main purposes: (1) to compare 
average heart rate during the officers’ daily activities vs 
during the intense stress of the scenarios; (2) to obtain 
a detailed, real-time record of the beat-to-beat changes 
in officers’ heart rates as they occurred in response to 
different activities performed and emotions experi-
enced during the scenarios; and (3) to analyze officers’ 
autonomic nervous system function and health and 
determine if there were individuals in the group who 
were depleted and at higher risk of disease or prema-
ture mortality.

Analysis of HRV was performed from 24-hour 
ambulatory ECG (Holter) recordings on the subgroup 
of 27 officers. Three-channel Holter recorders (Del Mar 
Avionics, Irvine, California) were used for the data col-
lection. Officers wore the recorders for 24 hours at 3 
time points in the study (baseline, first scenario day/
pre-training, and second scenario day/post-training). 
The recorders were connected when the officers arrived 
at the baseline data collection or scenario training site. 
At that time, participants were given a log in which 
they were asked to record the times of major activities 
in which they engaged and any significant changes in 
physical activity or emotional states they experienced 
throughout the day and night. During the scenarios, 
officers’ activities were observed and logged by an 
experimenter. All analysis was carried out at the 
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HeartMath Research Center using DADiSP/32 digital 
signal processing software. Autonomic function was 
assessed in keeping with the International Task Force 
Report, which standardized the nomenclature, analysis 
methods, and definitions of the physiological and 
pathological correlates of HRV measures. 88

blood pressure. Blood pressure was measured at 
baseline for all study participants, as well as before and 
immediately after each scenario. For the baseline and 
pre-scenario measures, 3 left-arm readings were 
obtained at intervals of 2 minutes apart and the average 
of the last 2 readings was used as the reported value. For 
the post-scenario measure, 1 reading was obtained as 
soon as the scenario ended.

Performance Measures
Scenario evaluations. Following each scenario, an 

evaluation of the participants’ performance in the simu-
lation was completed by the training officer. For all 3 
scenarios, participants were rated on a 5-point scale 
ranging from “poor” to “excellent” in the following 4 
general categories: ability to maintain focus during sce-
nario, ability to make appropriate decisions, ability to 
communicate clearly during the after action de-brief-
ing, and ability to regain composure/balance after the 
scenario. Additionally, for the high-speed pursuit sce-
nario, officers answered a series of questions that 
assessed their ability to remember relevant information 
communicated to them by the dispatcher during the 
simulation and required them to self-assess their driv-
ing performance and safety. For the domestic violence 
scenario, participants were evaluated by the training 
officer using a 5-point scale ranging from “poor” to 
“excellent” in 9 additional categories pertaining specifi-
cally to that scenario. These were approach, contact/
information collection, use of contact and cover offi-
cers, use of cover, use of triangulation, positioning of 
involved parties, appropriate escalation of force, appro-
priate weapons used, and arrest and control. The train-
ing officer also provided a written evaluation of each 
participant’s performance for this scenario.

Scenario impact assessment. Following the 
do mestic violence scenario, participants entered a brief 
semi-structured interview with an experimenter in 
which they were asked to self-assess changes in their 
performance in and responses to the scenarios that 
they had experienced over the course of the study. 
Areas covered included quality of job performance dur-
ing the simulation, feeling centered throughout the 
simulation, concern about evaluations of those observ-
ing the simulation, quickness with which they felt they 
were returning to how they normally feel after the 
simulation, and quickness with which they felt they 
were returning to how they normally feel after the cur-
rent simulation compared to the last one they encoun-
tered. Participants who had been trained in the 
Coherence Advantage program were asked to rate to 
what extent they attributed changes in these areas to 
their integration of the interventions. They also were 

asked to openly comment on specific changes they 
were aware of in their response to the simulation that 
they attributed to having received the training. The 
interview lasted approximately 5 minutes.

ReSULTS
Due to personal or work-related circumstances, 7 

of the 65 original participants could not complete the 
study. Therefore, the final analysis was carried out on 
59 participants: 28 experimental group participants 
and 31 control group participants. All of the officers 
involved in the scenario portion of the study complet-
ed the study.

Program Impact Assessment Results
Responses to the Program Impact Assessment 

interview were analyzed using t-tests for independent 
samples. Results indicated marked improvements in 
coping skills, family relationships, work performance, 
and interpersonal skills in the trained group as com-
pared to the control group (Figure 2). At the end of the 
study period, in comparison to the control group, offi-
cers trained in the Coherence Advantage program 
reported significantly increased work performance 
(ability to adapt to changing work environments, abil-
ity to stay calm when faced with the unknown, feeling 
supported by supervisors, ability to resolve work con-
flicts) and were more likely to interact with their fami-
lies with greater patience and understanding; they 
spent more time with those that they care about; and 
they were better able to stay calm when faced with the 
unknown in their jobs.    

Participants’ comments in the interviews indicated 
that using the HeartMath techniques gave them greater 
conscious awareness of their stress and emotions and a 

Program Impact Assessment Results
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Figure 2	Program	impact	interview	results.	Coping	skills,	family	
relationships,	work	performance,	and	interpersonal	skills	were	
assessed	by	means	of	a	semi-structured	interview	conducted	4	
weeks	after	the	completion	of	the	Coherence	Advantage	program	
training.	*Statistically	significant:	P	<	.05.
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greater understanding that their own stress or well-
being is truly a product of their perceptions. They also 
found they had a greater capacity to deal with stressful 
situations in a more balanced way rather than becom-
ing overwhelmed by them. By using the self-regulation 
techniques, they were able to take a timeout to gain 
perspective on a problem or issue before reacting emo-
tionally and to more easily make inner perceptual and 
attitudinal shifts. Many of the officers felt that these 
improved coping skills reduced their stress and 
increased the effectiveness with which they were able 
to perform their jobs. Trained participants also noted 
that using the techniques resulted in less competition 
and greater cooperation within their work teams, 
improved listening, and more effective communica-
tion among team members. These improved listening 
skills also extended to the officers’ interactions with 
their families, enabling them to manifest greater care 
and compassion for their loved ones. One commuting 
officer commented that practicing the Freeze Frame 
technique in the car enabled him to arrive at work in a 
better frame of mind and shift to a more appropriate 
attitude before going home, which enabled him to 
spend quality time with his spouse.  Overall, the 
trained officers indicated that the training benefited 
them most by increasing their ability to manage their 
moods (83%), improving their capacity to listen 

patiently to family members and be more understand-
ing of their concerns (75%), and enabling them to gain 
greater insight into their own psychological well-being 
(58%). The specific areas in which the training had the 
least impact were the ability to integrate intuition into 
actions at work (8%), the tendency to discuss personal 
life matters with co-workers (8%), and the tendency to 
discuss with coworkers emotionally difficult situa-
tions encountered on the job (17%). 

Personal and Organizational Quality Assessment 
Results

Analysis of covariance (ANCOVA) was used to 
compare the responses to the Personal and 
Organizational Quality Assessment (POQA) survey for 
the 2 groups. Results reported in Table 1 and Figures 3 
and 4 show that as compared to the control group, par-
ticipants in the experimental group exhibited consider-
able reductions in distress (P < .05), negative emotions 
(P < .05), depression (P < .01) and marginally significant 
increases in peacefulness (P < .56), and vitality  (P < .56) 
over the study period. The experimental group had a 
significant increase in reported rapid heartbeats (P < 
.05). Notably, distress was reduced by 20% in the trained 
officers, whereas it declined by only 1% in the control 
group. Depression declined by 13% among the trained 
officers while it increased by 17% in the control group 
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in the same time period. There was an 18% reduction 
in fatigue in the trained participants. Sleeplessness 
decreased by 17% in the trained group while it 
increased in the control group by 6%.         

Scenario Stress Levels
On a 1-to-10 scale, the participants rated the 

domestic violence scenario as the most stressful (8.5), 
followed by the high-speed pursuit scenario (7.3) and 
finally the building search (6.2) as the least stressful of 
the scenarios. A single factor analysis of variance 
(ANOVA) with Bonferroni corrections for multiple 
comparisons found that the domestic violence scenario 
was significantly more stressful (P < .001) than the 
building search scenario. 

Scenario Performance evaluations 
Figure 5 summarizes the average scenario evalua-

tion rating results for experimental and control group 
participants in the 4 general areas that were evaluated 
for all 3 scenarios: ability to maintain focus during sce-
nario, ability to make appropriate decisions, ability to 
communicate clearly during the de-briefing, and abili-
ty to regain composure/balance after the scenario. It is 
of note that the experimental group tended to score 
lower in these areas than the control group in the 2 
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Figure 3	Improvements	in	stress	and	emotional	well-being.	Compares	the	differences	between	the	average	pre-	and	post-training	scores	
for	each	variable	measured	by	the	POQA.	As	compared	to	the	control	group,	participants	trained	in	the	Coherence	Advantage	program	
exhibited	significant	reductions	in	distress,	depression,	and	global	negative	emotion	and	increases	in	peacefulness	and	vitality.	The	
“global	negative	emotion”	score	is	the	overall	average	of	the	individual	scores	for	the	anger,	distress,	depression,	and	sadness	constructs.	
Note	that	the	control	group	experienced	a	marked	rise	in	depression	over	the	same	time	period.	†P	<	.1,	*P	<	.05,	**P	<	.01.

Figure 4	Changes	in	physical	stress	symptoms.	Shows	the	changes	
in	5	physical	symptoms	of	stress	for	all	participants	at	the	start	of	
the	study	and	16	weeks	later	(4	weeks	after	the	completion	of	
the	training).	

Physical Stress Symptoms

Ph
ys

ic
al

 S
tr

es
s 

Sy
m

p
to

m
s

25%

20%

15%

10%

5%

0%

-5%

-10%

-15%

-20%

-25%

6% 6%

0%

-17%

-15%

8%
-7%-7%

-20%

-17%

Sleeplessness

Anxiety
Body
Aches

Indigestion

Rapid
Heartbeats

Experimental Control



12 In Press • www.gahmj.com

GLOBAL ADVANCES IN HEALTH AND MEDICINE

Original Research

scenarios that were conducted prior to the training (the 
building search and high-speed pursuit); however, after 
they received the training, this trend reversed: the 
experimental group scored higher than the control 
group in all key areas in the final scenario (domestic 
violence), which participants reported to be the most 
stressful overall. 

Specific questions participants were asked after 
the high-speed pursuit scenario indicated that 30% of 

the officers remembered the suspect’s name that the 
dispatcher told them, 78% remembered the name of 
the business at which the suspect worked, 86% felt 
they drove with due regard during the scenario, and 
74% answered that they drove within the limitations 
of the vehicle or their own driving ability.  

The evaluation results across all subjects for the 9 
specific areas assessed in the domestic violence scenar-
io found that on average, participants scored highest in 

Figure 5	Summarizes	the	average	scenario	evaluation	rating	results	for	experimental	and	control	group	participants	in	the	4	general	areas	
that	were	evaluated	for	all	3	scenarios:	ability	to	maintain	focus	during	scenario,	ability	to	make	appropriate	decisions,	ability	to	commu-
nicate	clearly	during	the	debriefing,	and	ability	to	regain	composure/balance	after	the	scenario.	It	is	of	note	that	the	experimental	group	
tended	to	score	lower	in	these	areas	than	the	control	group	in	the	2	scenarios	that	were	conducted	prior	to	the	training	(the	building	search	
and	high-speed	pursuit);	however,	after	they	received	the	training,	this	trend	reversed:	the	experimental	group	scored	higher	than	the	con-
trol	group	in	all	key	areas	in	the	final	scenario	(domestic	violence),	which	participants	reported	to	be	the	most	stressful	overall.	
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the use of appropriate weapons and contact/informa-
tion collection. The poorest average performance was 
seen in the positioning of involved parties, use of cover, 
and use of triangulation. In most of the skills evaluated, 
there was a fairly wide range of ability demonstrated 
among the different participants, which most likely 
reflects their widely differing levels of experience in 
this type of scenario training. 

effects of the HeartMath Techniques on Coping 
Performance 

Of the officers trained in the Coherence Advantage 
program who underwent the final (domestic violence) 
scenario, 83% noted in their interview that they saw 
clear improvements in their performance that they 
attributed to their use of the techniques. Of this group, 
80% felt that using the Freeze Frame technique imme-
diately after the scenario enabled them to shift and 
reset after the high stress and return to how they nor-
mally feel significantly more quickly as compared to 
the previous scenarios before they had been trained. In 
contrast, only 36% of the control group noted any 
improvement in how quickly they were able to recali-
brate after the final scenario. Several of the officers 
indicated that they also planned to use the technique 
on the way home from the scenario to gain a deeper 
level of inner balance. Sixty percent also used Freeze 
Frame before or during the scenario and commented 
that they felt more centered throughout the scenario as 
a result of their integration of the techniques. Overall, 
participating officers’ comments indicated that using 
the Freeze Frame technique before entering the sce-
nario helped them stay more calm, focused, and confi-
dent during the scenario and using the technique after 
the scenario enabled them to more rapidly and deeply 
recover both physiologically and psychologically from 
the intense stress they experienced. 

Physiological Results
Heart rate. A primary indicator of stress and auto-

nomic nervous system activation is increases in heart 
rate. Figure 6 shows the average heart rates (HR) of all 
the officers by group before, during, and after each of 
the scenarios. The stress and activity of the scenarios 
produced profound and significant elevations in heart 
rate during the scenarios, with the average heart rates 
ranging from 117 to 145 beats per minute (BPM), which 
is between 40 and 55 BPM above the officers’ normal 
average daytime heart rates. The mean inter-beat inter-
vals (IBI) before, during, and after each scenario were 
analyzed using a repeated measures ANOVA with sce-
nario as the within-subject factor and experimental 
and control as between-group factor (Tables 2 and 3). In 
all 3 scenarios, mean IBI decreased (increased HR) sig-
nificantly during the scenario (P < .001 in all cases). 
Mean IBI increased (decreased HR) significantly after 
the scenarios ended (P < .001 in all cases). The group 
(experimental and control) by time (before, during, and 
after) analysis found no significant differences between 
the 2 groups over time in the building search and high-
speed pursuit, meaning the group average IBI paral-
leled each other through these 2 scenarios. There was a 
significant difference between the 2 groups in the 
domestic-violence scenario. The mean IBI decrease (HR 
increase) during the scenario was significantly greater 
in the experimental group (P < .05). The post-scenario 
increase in IBI (HR decrease) did not significantly differ 
between the groups. The largest increases in heart rate 
were seen in the domestic violence scenario, with an 
average increase of 55 BPM above the daytime average. 
This was closely followed by the building search sce-
nario, with a mean increase of 52 BPM above the nor-
mal daytime average, and then the high-speed pursuit 
with an increase of 40 BPM above the daytime average.  

In addition to the average heart rate analysis, the 

Figure 6	Mean	Heart	Rate	by	Group	before,	during,	and	after	the	scenarios.
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ambulatory ECG recordings allowed us to monitor the 
beat-to-beat changes in heart rate that occurred in 
response to the different activities in which officers 
engaged during the scenarios. In all 3 simulations, a 
large and very rapid increase in heart rate was evident as 
the officer shifts from a preparatory mode (staging) to 
the actual action of the scenario. Substantial increases 
are seen as the scenarios reach their most stressful peak. 
For the majority of the post-scenario heart rates (recov-
ery period) the officer’s heart rate begins to decrease 
rapidly as soon as the simulations are over; however, it 
then remains substantially elevated relative to baseline 

for an average of 1 hour and 5 minutes 
before returning to baseline values. In 
several cases, heart rate did not recali-
brate to baseline for more than 2 
hours.

Figure 7 shows a typical example 
of the change in heart rate experienced 
by an officer before, during, and after the 
domestic violence scenario. In this 
example, the officer then used the 
Freeze-Frame technique to shift and 
reset, which resulted in an immediate 
further reduction in heart rate back to 
baseline. 

blood pressure. Figure 8 shows 
the average blood pressures (BPs) for 
all participants at baseline and imme-
diately after the 3 scenarios. A paired 
t-test showed that in all participants 
post-scenario, systolic and diastolic 
BP was significantly increased from 
their baselines (P < .001 in all cases, 

Table 4). The baseline average BP value taken on a day 
on which the officers were not involved in scenarios 
was 124/76 mmHg. The officers’ average BP was 166/98 
mmHg after the building search, 145/96 mmHg fol-
lowing the high-speed pursuit, and 175/95 mmHg 
after the domestic-violence scenario, indicating aver-
age increases of 40 mmHg for systolic and 20 mmHg 
for diastolic pressure. 

 The most extreme increases in systolic blood pres-
sure were seen in the domestic-violence scenario. There 
was considerable variation in the degree of blood pres-
sure increases among the individual participants. In 5 of 
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the officers, systolic blood pressure rose to more than 
200 mmHg, indicating increases in the range of 80 to 120 
mmHg above their starting values. The largest increase 
in systolic pressure was from 122 to 243 mmHg (an 
increase of 121 mmHg). The smallest change measured 
was from 137 to 152 mmHg (an increase of 15 mmHg). 

Figure 9 shows the average changes in systolic and 
diastolic blood pressure for all the participants by 
group before and after each of the scenarios. An 
ANCOVA analysis was used to compare post scenario 
BP change from baseline between the groups (Table 5). 
Baseline levels were used as the covariates to correct for 
any differences in baseline values. The only significant 
difference was in diastolic BP during the high-speed 
pursuit with the control group having a significantly 
greater pressure (P < .01).  

Risk assessment. From the HRV analysis of each 
participant’s baseline 24-hour electrocardiogram, 6 
key measures of autonomic nervous system function 
commonly used in risk assessment were calculated. 
For a more detailed explanation of these measures and 
their clinical relevance, see reference.91 Of the 27 offi-
cers whose HRV was analyzed, 3 (11%) were found to 
have low HRV for their age and are therefore consid-
ered to be at higher risk for cardiovascular disease and 
premature mortality. Figure 10 illustrates the scatter 
plots showing all participants’ values for each of the 6 
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Figure 7	Heart	rhythm	of	1	officer	using	the	Freeze	Frame	Technique	to	shift	and	Reset	after	the	domestic	violence	scenario.	This	graph	
provides	a	typical	example	of	an	officer	from	the	experimental	group’s	ability	to	shift	and	reset	after	the	domestic-violence	scenario.	Note	
that	when	the	scenario	ends,	the	officer’s	heart	rate	initially	decreases	but	remains	elevated	in	a	range	above	the	normal	baseline.	When	this	
officer	used	the	Freeze	Frame	technique,	there	was	an	immediate	further	reduction	in	the	heart	rate	back	to	baseline.
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Figure 8	Average	blood	pressure	during	the	scenarios.	This	graph	
shows	the	average	systolic	and	diastolic	blood	pressure	for	all	par-
ticipants	during	each	of	the	scenarios	including	an	average	baseline	
reading	taken	on	a	normal	workday.	The	stress	and	activity	of	all	3	
scenarios	produced	significant	elevations	in	blood	pressure.
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measures analyzed. Average values for normal healthy 
individuals according to age are indicated by the center 
dotted line on each graph, and normal reference ranges 
(95% confidence intervals) are delineated by the upper 
and lower solid lines. Note that for several of the mea-
sures (very low-frequency, low-frequency and high-fre-
quency power) 3 of the officers’ values fall outside the 
normal reference range for their age groups.

DISCUSSION
The data collected in this investigation clearly 

illustrate the high degree of physiological arousal elic-
ited by the acutely stressful circumstances to which 
police can be exposed in their work. It should be 
emphasized that the heart rate and blood pressure 
changes measured in this study occurred in response 
to scenarios that the officers knew were only simula-
tions; thus it is highly likely that the degree of physi-

ological activation officers undergo when exposed to 
real danger is even more profound. Of the different 
types of police calls simulated in this study, the domes-
tic violence scenario was rated as the most stressful by 
the participants and also produced the greatest 
increases in heart rate and systolic blood pressure. 

The heart rate recordings show that it takes the 
body a considerable amount of time to recalibrate from 
such stressors. In this group of officers, on average, their 
heart rates remained elevated well above baseline for 
more than an hour after the scenario had ended. This 
finding is consistent with other studies that assessed 
officers heart rates which on duty and recovery time 
after typical incidents.26  Consideration of the intense 
physiological arousal that police officers endure in 
response to acute stress is of significance given the high 
rates of stress-related illness, particularly cardiovascular 
disease, in police. 2,4,18,19,70 Police are known to have 

80

70

60

50

40

30

20

10

0

35

30

25

20

15

10

5

0

Pre-Training

A
ve

ra
g

e 
C

h
an

g
e 

(m
m

H
g

)

A
ve

ra
g

e 
C

h
an

g
e 

(m
m

H
g

)

Building
Search

High-Speed
Pursuit

Domestic
Violence

Building
Search

High-Speed
Pursuit

Domestic
Violence

Pre-TrainingPost-Training

Experimental Control

Post-Training

Systolic Blood Pressure Change Diastolic Blood Pressure Change

Error bars = SEM

Figure 9	Average	increases	in	blood	pressure	during	the	scenarios	by	group.	These	graphs	compare	the	average	increase	in	systolic	and	dia-
stolic	blood	pressure	during	the	scenarios.	Values	shown	represent	the	mean	difference	between	the	blood	pressure	readings	taken	before	
the	scenarios	and	those	taken	immediately	afterward.
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more than twice the incidence of cardiovascular disease 
as the general population, and one study determined 
that being employed in law enforcement places one at a 
greater risk of developing cardiovascular disease than 
having high blood pressure, diabetes or being over-
weight or smoking.19,92 In recent years, emotional stress 
has become increasingly recognized as a critical risk 
factor in cardiovascular morbidity and mortality.4,86,93,94 
While the body has built-in homeostatic feedback sys-
tems that enable it to recalibrate from stress-induced 
physiological responses, it has been shown using ani-
mal models that emotional responses to stress, if repeat-
ed consistently over time, can be sufficiently powerful 
to override the body’s feedback systems and lead to 
chronic disease. In this way, initially reversible physi-
ological adjustments to stressors can eventually lead 
to exaggerated and persistent activity of the sympa-
thetic nervous system and irreversible structural 
changes to the cardiovascular system, resulting in 
chronic hypertension or other pathophysiological 
conditions.95-97 Chronic sympathetic activation can 
also result in eventual exhaustion of the autonomic 
nervous system, which has a body-wide impact, pre-
disposing one to illness and increasing the risk of pre-
mature mortality.60,89,98 

Along these lines, the results of the HRV analysis 
revealed that 3 of the 27 officers tested fell below the 
normal ranges for their age groups in several key mea-
sures of autonomic nervous system function and bal-
ance, placing them at increased risk of cardiovascular 
disease, sudden death, and premature mortality from all 
causes.89,99 The number of high-risk individuals identi-
fied in this study equaled approximately 11% of the 
sample, which is 2.2 times the ratio that would be 
expected to be found in an average population. This is 
remarkably consistent with the epidemiological find-
ings indicating that police officers have 2.3 times the 
risk of cardiovascular disease as compared to the gener-
al population.19 This study’s findings therefore suggest 
that 24-hour HRV analysis can be a useful screening 
tool to identify at-risk individuals in organizational set-
tings. Over many years of conducting 24-hour HRV 
analysis, we have observed that low HRV is often 
accompanied by fatigue and is frequently found in indi-

viduals who encounter 
prolonged or chronic 
stress. Encouragingly, it 
has been demonstrated 
that consistent practice 
of the self-regulation 
techniques can help 
increase HRV and 
restore healthy auto-
nomic function.51  We 
therefore recommend 
that once at-risk indi-
viduals are identified, 
they be given personal 
training in resilience 

building and energy self-regulation techniques to help 
them reduce stress responses in order to increase their 
resilience and improve their health. 

HRV is also a marker of the efficiency of the body’s 
neural feedback mechanisms and reflects the individu-
al’s capacity to effectively organize physiological and 
behavioral resources in response to environmental 
demands.61 As with many of the body’s regulatory sys-
tems, the greater the range of variability, the healthier 
the individual and the greater one’s physiological and 
behavioral flexibility to respond to external challenges. 
Thus, individuals with low HRV have reduced capacity 
to effectively adjust and respond to stressful stimuli.100  
Low HRV is also associated with decreased cognitive 
functions, especially on tasks that require executive 
control.61 This is particularly relevant as police officers 
are continually confronted with numerous and diverse 
challenges that require a wide range of behavioral 
responses. It is therefore important to restore natural 
physiological variability in officers with low HRV in 
order to increase the likelihood that they will have a 
greater range of behavioral flexibility. 

Overall, this study’s findings point to the impor-
tance of achieving quick and deep recalibration follow-
ing intense stress. The ability to shift and reset is also of 
prime importance at the psychological level, as stress 
hormones released during a stress response are now 
known to suppress the function of higher brain centers 
concerned with concentration, inhibition of inappropri-
ate responses or distractions, effective planning, deci-
sion making, morale reasoning and other forms of ratio-
nal thought.32 There is also evidence that cortisol, the 
principal glucocorticoid hormone released under stress, 
inhibits memory retrieval.101 For the police officer, the 
ability to think rationally under stress, to concentrate, 
plan ahead, remember and organize crucial information, 
make effective decisions and control inappropriate emo-
tion-triggered reactions is critically important and in 
some cases can determine the difference between life 
and death for oneself and other parties. 

This study’s findings are encouraging, as the results 
of the interviews with the officers involved in the sce-
narios provide evidence that use of the self-regulation 
skills they learned in the Coherence Advan tage program 
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Figure 10	Heart	rate	variability	assessment.	This	set	of	graphs	summarizes	the	HRV	results	for	all	officers	analyzed.	From	the	analysis	of		
24-hour	ECG	recordings,	6	key	measures	of	autonomic	nervous	system	function	commonly	used	in	risk	assessment	were	calculated.	The	
scatter	plots	show	values	for	all	participants	for	each	measure.	Average	values	for	normal	healthy	individuals	according	to	age	are	indicat-
ed	by	the	center	line	on	each	graph,	and	normal	reference	ranges	are	delineated	by	the	upper	and	lower	95%	confidence	intervals	lines.	
Note	that	for	several	of	the	measures	(5-min	VLF,	5-min	LF,	and	5-min	HF)	3	of	the	officers’	values	fall	below	the	normal	reference	range	
for	their	age	groups.	This	low	heart	rate	variability	places	these	individuals	at	increased	risk	of	cardiovascular	disease,	sudden	death,	and	
premature	mortality	from	all	causes.	In	this	sample	of	police	officers,	11%	were	found	to	be	at	high	risk,	which	is	more	than	twice	the	
ratio	expected	in	a	typical	sample	of	the	general	population.	This	finding	is	consistent	with	results	of	epidemiological	studies	that	show	
that	police	officers	have	greater	than	double	the	average	incidence	of	cardiovascular	disease	found	in	the	general	population.
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enabled the majority to recalibrate more quickly and 
deeply to a state of increased physiological and psycho-
logical balance following the simulations. Officers who 
used the Freeze Frame technique before the scenarios 
also noted that it helped them feel more centered, 
coherent, and confident in the midst of these stressful 
situations. These benefits are also reflected in the eval-
uations completed by the scenario training officers. 
The trends showed that in the 2 scenarios conducted 
prior to the training, the experimental group members 
scored lower on average than the control group mem-
bers in their ability to maintain focus, make appropri-
ate decisions, communicate clearly during the debrief-
ing, and regain balance after the scenarios. In contrast, 
in the domestic-violence scenario, which was conduct-
ed after the training, the experimental group scored 
higher than the control group in all of these categories. 
This is also of consequence, as the domestic violence 
simulation was considered by participants to be the 
most stressful of all the scenarios. Notably, a similar 
pattern was observed in the blood pressure trends, 
which showed that the experimental group had a 
higher average systolic blood pressure than the control 
group during the scenarios that occurred prior to the 
training but had a lower average systolic blood pres-
sure in the scenario that was conducted after the train-
ing. Diastolic blood pressure values for the experimen-
tal group were also lowest during the final simulation 
as compared to the scenarios that were conducted 
before the training.

Responses to acute stress are readily felt and gener-
ate strong feedback in our systems, driving us to regain 
physiological and psychological balance through both 
automatic mechanisms and conscious actions. In con-
trast, life’s chronic stressors, including job pressures, 
strained interpersonal relationships, communication 
difficulties and unmanaged negative thought and emo-
tional patterns can be more insidious and ultimately 
even more harmful as they can sustain a background 
level of emotional imbalance that causes a chronic 
physiological activation (hyper-arousal) and hyper-vigi-
lance. With time, the body and psyche “adapt” to this 
less-than-optimal functional state, which continually 
drains resilience, obscures mental clarity, causes perfor-
mance to deteriorate, and produces wear and tear on 
our internal systems, promoting physiological respons-
es that accelerate aging and disease progression.102 It is 
therefore particularly encouraging that the techniques 
in this study had a measurable effect on participants’ 
ability to effectively manage the chronic stress in their 
lives. Results revealed significant reductions in global 
negative emotion, stress, and depression as well as 
increases in peacefulness and vitality over the 6 weeks 
of the study. Anger, sadness, and anxiety also were 
reduced, as were several physical stress symptoms. 
Shifting a system into a more coherent mode requires 
effort and energy, especially when first becoming famil-
iar with the state and overcoming the inertia of our well 
established baseline modes. However, there is evidence 

that the ongoing practice of coherence-building tech-
niques facilitates a repatterning process in the neural 
architecture where coherence becomes established as a 
new, stable baseline reference or norm. Self-regulation 
of emotions and stress responses then becomes increas-
ingly familiar and, eventually, automatic.39,40,51,71

One of the most prominent effects of the integra-
tion of the self-regulation skills among the trained 
officers was greatly improved listening and communi-
cation. The program assessment interviews indicated 
that these improved communication skills had a sig-
nificant impact both within work teams and in officers’ 
relationships with their spouses and families—2 key 
areas in which a typical lack of effective communica-
tion is a significant and well-recognized source of stress 
in the lives of many police officers. 14,18,27 In this study, 
results indicated that the officers’ improved communi-
cation and ability to listen more effectively to one 
another resulted in less competition, greater coopera-
tion and team cohesiveness, and increased work effi-
ciency. In particular, officers in supervisory positions 
expressed a greater readiness and capacity to listen 
with greater sincerity and care for their staff members 
and noted how this created an improved work environ-
ment and greater cooperation. It is likely that these 
benefits contributed to the significant increase in over-
all work performance seen over the course of the study. 
Officers’ implementation of their improved communi-
cation skills at home also produced significant bene-
fits, with 75% of the participants noting an improve-
ment over the course of the study in their capacity to 
listen patiently to family members and to understand 
their concerns. Officers’ comments suggest that sin-
cerely applying this increased care and sensitivity in 
their personal relationships could help dissipate a sig-
nificant amount of the underlying stress in this key 
area of their lives.

The greatest and, in our view, most important 
effect of the self-management training was seen in the 
participants’ increased ability to manage their moods 
and emotions, which is a fundamental key to sustaining 
resilience. Eighty-three percent of the participants 
noted an improvement in this area. This is of particular 
significance, as research on human stress and resilience 
has clearly shown that it is our internal mental and 
emotional reactions to external situations and events 
that are the most fundamental source of the “stress” we 
experience. Notably, in studies of job stress in police 
officers, the individuals’ confidence in their ability to 
self-regulate their negative emotions was shown to 
effectively buffer the negative physiological and psy-
chological effects of occupational stress.27,103 Officers 
who believed they could not control the negative emo-
tions they experienced proved to be more vulnerable to 
the negative consequences of occupational stressors 
and reported increasingly severe distress as the frequen-
cy of occupational stressors rose. On the other hand, 
officers who were confident in their own ability to man-
age their negative moods were less likely to experience 
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physiological and psychological distress, even if they 
were exposed to high levels of potential stressors. 

The self-regulation skills are specifically designed 
to target stress at its source by helping individuals 
reduce or transform negative mental and emotional 
responses before they occur and as they are experi-
enced and shift and reset more quickly when they do 
occur. In this study, providing officers with practical, 
easy-to-use tools to better recognize and eliminate 
stress responses in the moment significantly increased 
participants’ awareness of their stress as well as their 
confidence in their own ability to effectively manage 
stress reactions. Results suggest that the application of 
these improved emotional management skills reduced 
the stress officers felt in a variety of areas of their lives, 
including significant relationships and interactions at 
work and at home, as well as helping them to achieve 
deeper levels of internal balance during and after 
acutely stressful situations.

One advantage of the Freeze Frame technique is 
that it is specifically intended for use in the midst of 
challenging situations. This is particularly relevant for 
members of the police force, whose jobs often demand 
that they be able to maintain inner balance, composure, 
and mental clarity in the midst of performing their 
duties, frequently under highly stressful circumstances. 
Further, our experience with numerous individuals 
indicates that with practice, the self-regulation skills 
essentially become “automatic” and can therefore be 
effectively implemented in moments of crisis without 
any time lost. An additional advantage of the skills used 
in this study is that they are quickly and easily learned 
and can yield immediate benefits if used sincerely. It is 
of note that significant improvements in several areas 
that are commonly recognized as major sources of stress 
in police were achieved in this study in as little as 1 
month’s time after the completion of the training. 

In several large-scale implementations of the 
Coherence Advantage program in a number of military 
contexts with deploying troops, which occurred after 

the completion of this study, a number of important 
factors that impact the success of the programs ability 
to increase resilience and achieve the intended benefits 
have been learned. The first is that leadership support 
is critical for success. It is important that leadership is 
taught separately before the lower ranks and those 
leaders openly model and supports the program. 
Secondly, it is best to conduct resilience training early 
in the training cycle. We found that participants are 
much more likely to use the skills and emWaves on the 
job when they have learned and used them during 
training cycles. The third important factor is the fami-
ly. Often, one of the biggest sources of stress comes 
from issues occurring at home. This has been addressed 
through workshops specifically for families and a 
phone-based Personal Resilience Mentoring Program. 

However, the most important factor is the imple-
mentation of a robust sustainability component fol-
lowing the initial training. CAPT Laraway, the Navy’s 
Operation Stress Control Officer said, 

I cannot overstate how valuable the ongoing men-
toring of these groups has been. I had the opportu-
nity to visit with our sailors in Afghanistan last 
fall and the leadership told me that the program 
is clearly helping the sailors that use it and they 
had a number of compelling examples. A com-
mon theme was improved sleep, and ability to 
sustain their composure in high stress interac-
tions with the detainees.104   

No matter how effective the tools and technolo-
gies may be, their potential to increase resilience and 
performance and reduce symptoms of operational 
stress cannot be realized if they are not utilized on a 
regular basis. As with any new skill, it takes practice 
and repetition before they become automatic respons-
es, especially in challenging situations. In our experi-
ence, the most effective approach to facilitate the 
ongoing use and grounding of the skills is by provid-
ing participants with ongoing support from a leader/
mentor. The primary objective of the mentoring com-
ponent is to provide the team or unit leaders with the 
necessary knowledge and tactics to effectively lead 
personnel in sustaining and expanding the use of self-
regulation and healthy energy-management skills.  

The intent is for squad leaders to have the primary 
mentoring role, but the program includes what we call a 
“chain of support,” where all levels of the leadership are 
being mentored and supported. 

Other important elements of the Coherence 
Advantage program that have been implemented in 
numerous military contexts to more effectively sustain 
the use of the resilience skills are (1) pocket flip-books, 
(2) follow-up lessons, (3) weekly emails, and (4) 
HeartMath books on anger and stress management. The 
short weekly emails and follow-up lessons reinforce and 
build on the skills and applications taught in the class-
room training program. 

Key benefits of the Coherence  
Advantage Training

 • Increased awareness and self-management of 
stress reactions

 • Reduced distress, anger, sadness, and fatigue
 • Reduced sleeplessness and physical  

stress symptoms
 • Increased peacefulness and vitality
 • Reduced competition, improved communication, 

and greater cooperation within work teams
 • Improved work performance
 • Greater confidence, balance, and clarity under 

acute stress
 • Quicker recalibration following acute stress
 • Improved listening and relationships with family  
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CONCLUSIONS AND FUTURe DIReCTIONS
Police officers as an occupational group endure 

particularly high levels of stress. The accumulated 
physiological, psychological, and behavioral wear and 
tear of stress in policing can be severe and includes 
high rates of suicide, alcohol use, cardiovascular dis-
eases, and other stress-related illnesses. Chronic anxi-
ety, depression, psychological burnout, and disrupted 
family relationships are other common manifesta-
tions of prolonged stress in police officers. In the line 
of duty, the inability to maintain one’s resilience and 
effectively manage one’s stress responses can signifi-
cantly impair judgment and decision-making abilities 
and in the extreme can result in the inappropriate 
application of force, driving accidents, injury, and 
death. These consequences can severely compromise 
public safety and can lead to citizen unrest, lawsuits, 
and high liability costs to police agencies. The numer-
ous and severe effects of stress in the police profession 
clearly point to the need for effective resilience build-
ing and stress-regulation strategies for this population.

The results of this investigation provide convinc-
ing evidence that the application of practical stress 
and emotional self-regulation skills can reduce damag-
ing physiological and psychological responses to both 
acute and chronic stress in police and positively 
impact a variety of major life areas in a relatively short 
period of time. Officers who practiced the self-regula-
tion skills experienced marked reductions in negative 
emotions, fatigue, and physical stress symptoms as 
well as increased peacefulness, physical vitality, and 
improved work performance. In particular, significant 
improvements occurred in communication difficul-
ties at work and in strained family relationships, 2 
prominent sources of stress for police. Results suggest 
that the skills provided in this program were effective 
in reducing the most fundamental source of partici-
pants’ stress responses by giving them greater ability 
to manage stress-producing perceptions and negative 
emotional reactive patterns. 

This study also provides important insight into 
the physiological impact of acute on-the-job stress as 
experienced in real time by police officers as measured 
by cardiovascular responses to simulated police call 
scenarios. The acute stress of the scenarios produced 
rapid and pronounced increases in heart rate and 
blood pressure, from which it took officers a consider-
able amount of time to recover. The training helped 
officers maintain greater clarity and inner balance 
under the pressure of these high-stress situations and 
also enabled them to shift and reset more quickly 
afterwards, both psychologically and physiologically. 

While additional research is needed to explore 
the longer-term effects of the program employed in 
this study, the results of this initial investigation sug-
gest that in the long-term, gaining increased levels of 
emotional self-management could potentially benefit 
police officers in a wide range of capacities. These 
potential benefits include enhanced work-life balance; 

a reduction in the high rate of domestic problems, 
particularly divorce; improved work climate and orga-
nizational effectiveness; reduced cardiovascular mor-
bidity and improved overall health; and reduced early 
retirement for stress-related causes. In addition, pro-
viding training in practical self-regulation strategies 
could help alleviate some of the major organizational 
burdens faced by police forces. For example, officers 
who are competent in self-management skills are 
likely to maintain their composure and make better 
decisions when confronted with challenges in the line 
of duty, resulting in reduced use of excessive force, 
fewer accidents, fewer citizens’ complaints, fewer law-
suits, and reduced liability costs at the individual 
agency level.

The continued and accelerated rise of stress and 
unrest in society is likely to mean an increasing work-
load for police in the future. The need for officers to 
maintain their resilience through these challenging 
times likely will generate an increased emphasis on 
training in self-regulation for those employed in law 
enforcement. The integration in police training of pro-
grams providing officers with practical and effective 
self-management skills has enormous potential to 
result in more comprehensive training for officers in 
skills enabling them to perform their jobs with greater 
effectiveness and ultimately provide better protection 
to the citizens whom they serve. 

ReFeReNCeS
1. Anshel, M., A conceptual model and implications for coping wtih stressful 

events in police work. Criminal Justice and Behavior, 2000. 27(3): p. 375-400.
2. Vyas, M.V., et al., Shift work and vascular events: systematic review and 

meta-analysis. BMJ. 2012. 345.
3. Waters, J.A., Police Stress: history, contributing factros, symptoms and 

intervetions Policing: An International Jouranl of Police Strategies and 
Management 2007. 30(2): p. 169-188.

4. Zimmerman, F.H.M.D., Cardiovascular Disease and Risk Factors in Law 
Enforcement Personnel: A Comprehensive Review. Cardiology in Review 
July/August, 2012. 20(4): p. 159-166.

5. Arnetz, B., et al., Assessment of a prevention program for work-related 
stress among urban police officers. Int Arch Occup Environ Health: p. 1-10.

6. Burke, R.J., Stressful events, work-family conflict, coping, psychological 
burnout, and well-being among police officers. Psychol Rep, 1994. 75(2): p. 
787-800.

7. Gaines, J. and J. Jermier, Emotional exhaustion in a high stress organiza-
tion. Academy of Management Journal, 1983. 26(4): p. 567-586.

8. Ganster, D., M. Pagon, and M. Duffy, Organizational and interpersonal 
sources of stress in the Slovenian police force, in Policing in Central and 
Eastern Europe, M. Pagon, Editor. 1996, College of Police and Security 
Studies: Ljubljana, Slovenia.

9. Sewell, J., The development of a critical life events scale for law enforce-
ment. Journal of Police Science and Administration, 1983. 11(1): p. 109-116.

10. Dollard, M.F., Tuckey,  M.R., Dormann, C., Psychosocial safety climate mod-
erates the job demand-resource interaction in predicting workgroup dis-
tress. Accid Anal Prev, 2012. 45: p. 694-704.

11. Cooper, C.L., M.J. Davidson, and P. Robinson, Stress in the police service. J 
Occup Med, 1982. 24(1): p. 30-6.

12. Kirkcaldy, B., C.L. Cooper, and P. Ruffalo, Work stress and health in a sam-
ple of U.S. police. Psychol Rep, 1995. 76(2): p. 700-2.

13. Violanti, J.M. and F. Aron, Sources of police stressors, job attitudes, and 
psychological distress. Psychol Rep, 1993. 72(3 Pt 1): p. 899-904.

14. Brown, J. and E. Campbell, Stress and Policing: Sources and Strategies. 
1994, Chichester: John Wiley & Sons.

15. Stotland, E. and M. Pendleton, Workload, stress, and strain among police 
officers. Behav Med, 1989. 15(1): p. 5-17.

16. Kales, S.N., Tsismenakis, A.J., Zhang, C., Soteriades, E.S., Blood pressure in 
firefighters, police officers, and other emergency responders. Am J 
Hypertens, 2009. 22(1): p. 11-20.

17. Ely, D.L. and R.A. Mostardi, The effect of recent life events stress, life assets, 



22 In Press • www.gahmj.com

GLOBAL ADVANCES IN HEALTH AND MEDICINE

Original Research

and temperament pattern on cardiovascular risk factors for Akron City 
police officers. J Human Stress, 1986. 12(2): p. 77-91.

18. Sewell, J., Police stress. FBI Law Enforcement Bulletin, 1981. April: p. 7-11.
19. Franke, W.D., S.A. Collins, and P.N. Hinz, Cardiovascular disease morbidity 

in an Iowa law enforcement cohort, compared with the general Iowa pop-
ulation. J Occup Environ Med, 1998. 40(5): p. 441-4.

20. Vena, J.E., et al., Mortality of a municipal worker cohort: III. Police officers. 
Am J Ind Med, 1986. 10(4): p. 383-97.

21. Cannizzo, T. and P. Liu, The relationship between levels of perceived burn-
out and career stage among sworn police officers. Police Studies, 1995. 
18(3/4): p. 53-67.

22. Austin-Ketch, T.L., Violanti, J., Fekedulegn, D., Andrew, M.E., Burchfield, 
C.M., Hartley, T.A., Addictions and the criminal justice system, what hap-
pens on the other side? Post-traumatic stress symptoms and cortisol mea-
sures in a police cohort. J Addict Nurs, 2012. 23(1): p. 22-29.

23. Carlier, I.V., R.D. Lamberts, and B.P. Gersons, Risk factors for posttraumatic 
stress symptomatology in police officers: a prospective analysis. J Nerv 
Ment Dis, 1997. 185(8): p. 498-506.

24. McCafferty, F.L., G.D. Domingo, and E.A. McCafferty, Posttraumatic stress 
disorder in the police officer: paradigm of occupational stress. South Med 
J, 1990. 83(5): p. 543-7.

25. Blaauw, E., R. Vermunt, and A. Kerkhof, Deaths and medical attention in 
police custody. Med Law, 1997. 16(3): p. 593-606.

26. Anderson, A.S., Litzenberger, R., Plecas, D., Physical evidence of police offi-
cer stress. Policing: An International Journal of Police Strategies & 
Management 2002. 25(2): p. 399-420.

27. Waters, J.A., Ussery, W., Police stress: history, contributing factors, symp-
toms, and interventions. Policing: An International Journal of Police 
Strategies & Management, 2007. 30(2).

28. Jackson, S. and C. Malasch, After-effects of job-related stress: families as 
victims. Journal of Occupational Behavior, 1982. 3: p. 63-77.

29. Territo, L. and H. Vetter, Stress and police personnel. Journal of Police 
Science and Administration, 1981. 9: p. 195-208.

30. Rajaratnam Sw, B.L.K.L.S.W. and et al., Sleep disorders, health, and safety in 
police officers. JAMA: The Journal of the American Medical Association, 
2011. 306(23): p. 2567-2578.

31. Collins, P.A. and A.C.C. Gibbs, Stress in police officers: a study of the ori-
gins, prevalence and severity of stress-related symptoms within a county 
police force. Occup Med (Lond), 2003. 53(4): p. 256-264.

32. Arnsten, A., The biology of being frazzled. Science, 1998. 280: p. 1711-1712.
33. Moore, L. and J. Donohue, The patrol officer: special problems/special 

cures. Police Chief, 1976. 45(Nov.): p. 42.
34. Groncik, J., Toward an understanding of stress, in Job Stress and the Police 

Officer, W. Kroes and J. Hurrell, Editors. 1975, U.S. Government Printing 
Office: Washington, D.C. p. 172.

35. Maniolas, M., A preliminary study of stress in the police service. 1983, 
London: Home Office Scientific and Development Branch Human 
Factors Group.

36. Blackmore, J., Are police allowed to have problems of their own? Police 
Magazine, 1978. 1(3): p. 47-55.

37. Coman, G. and B. Evans, Stressors facing Australian police in the 1990s. 
Police Studies, 1991. 14(4): p. 153-165.

38. Childre, D. and H. Martin, The HeartMath Solution. 1999, New York: 
HarperCollins Publishers.

39. McCraty, R., Atkinson, M., Tomasino, D., & Bradley, R. T, The coherent 
heart: Heart-brain interactions, psychophysiological coherence, and the 
emergence of system-wide order. Integral Review, 2009. 5(2): p. 10-115.

40. McCraty, R., Childre, D, Coherence: Bridging Personal, Social and Global 
Health. Alternative Therapies in Health and Medicine, 2010. 16(4): p. 10-24.

41. Tiller, W.A., R. McCraty, and M. Atkinson, Cardiac coherence: A new, non-
invasive measure of autonomic nervous system order. Alternative 
Therapies in Health and Medicine, 1996. 2(1): p. 52-65.

42. McCraty, R., et al., The impact of a new emotional self-management pro-
gram on stress, emotions, heart rate variability, DHEA and cortisol. Integr 
Physiol Behav Sci, 1998. 33(2): p. 151-70.

43. McCraty, R. and D. Tomasino, Emotional stress, positive emotions, and psy-
chophysiological coherence, in Stress in Health and Disease, B.B. Arnetz and 
R. Ekman, Editors. 2006, Wiley-VCH: Weinheim, Germany. p. 342-365.

44. McCraty, R. and D. Tomasino, Coherence-building techniques and heart 
rhythm coherence feedback: New tools for stress reduction, disease preven-
tion, and rehabilitation, in Clinical Psychology and Heart Disease, E. Molinari, 
A. Compare, and G. Parati, Editors. 2006, Springer-Verlag: Milan, Italy.

45. Fredrickson, B.L., Positive emotions, in Handbook of Positive Psychology, 
C.R. Snyder and S.J. Lopez, Editors. 2002, Oxford University Press: New 
York. p. 120-134.

46. Isen, A.M., Positive affect, in Handbook of Cognition and Emotion, T. 
Dalgleish and M. Power, Editors. 1999, John Wiley & Sons: New York. p. 
522-539.

47. Wichers, M.C., et al., Evidence that moment-to-moment variation in posi-
tive emotions buffer genetic risk for depression: a momentary assessment 

twin study. Acta Psychiatr Scand, 2007. 115(6): p. 451-7.
48. McCraty, R., et al., The effects of emotions on short-term power spectrum 

analysis of heart rate variability. American Journal of Cardiology, 1995. 
76(14): p. 1089-1093.

49. Ginsberg, J.P., Berry, M.E., Powell, D.A., Cardiac Coherence and PTSD in Combat 
Veterans. Alternative Therapies in Health and Medicine, 2010. 16(4): p. 52-60.

50. Lloyd, A., Brett, D., Wesnes, K., Coherence Training Improves Cognitive 
Functions and Behavior In Children with ADHD. Alternative Therapies in 
Health and Medicine, 2010. 16(4): p. 34-42.

51. Bradley, R.T., McCraty, R., Atkinson, M., Tomasino., D., Emotion Self-
Regulation, Psychophysiological Coherence, and Test Anxiety: Results 
from an Experiment Using Electrophysiological Measures. Applied 
Psychophysiology and Biofeedback, 2010. 35(4): p. 261-283.

52. Luthar, S.S., D. Cicchetti, and B. Becker, The construct of resilience: a critical 
evaluation and guidelines for future work. Child Dev, 2000. 71(3): p. 543-62.

53. Umetani, K., et al., Twenty-four hour time domain heart rate variability 
and heart rate: Relations to age and gender over nine decades. Journal of 
the American College of Cardiology, 1998. 31(3): p. 593-601.

54. Levy, B.R., et al., Longevity increased by positive self-perceptions of aging. 
Journal of Personality and Social Psychology, 2002. 83(2): p. 261-270.

55. Arrone, L.J., et al., Cardiac autonomic nervous system activity in obese and 
never-obese young men. Obes Res, 1997. 5(4): p. 354-9.

56. Lindmark, S., J. Buren, and J.W. Eriksson, Insulin resistance, endocrine 
function and adipokines in type 2 diabetes patients at different glycaemic 
levels: potential impact for glucotoxicity in vivo. Clin Endocrinol (Oxf), 
2006. 65(3): p. 301-9.

57. Lindmark, S., et al., Dysregulation of the autonomic nervous system can be 
a link between visceral adiposity and insulin resistance. Obes Res, 2005. 
13(4): p. 717-28.

58. Lindmark, S., et al., Does the autonomic nervous system play a role in the 
development of insulin resistance? A study on heart rate variability in 
first-degree relatives of Type 2 diabetes patients and control subjects. 
Diabet Med, 2003. 20(5): p. 399-405.

59. Saul, J.P., et al., Assessment of autonomic regulation in chronic congestive 
heart failure by heart rate spectral analysis. American Journal of 
Cardiology, 1988. 61(15): p. 1292-1299.

60. Beauchaine, T., Vagal tone, development, and Gray’s motivational theory: 
toward an integrated model of autonomic nervous system functioning in 
psychopathology. Dev Psychopathol, 2001. 13(2): p. 183-214.

61. Thayer, J.F., et al., Heart rate variability, prefrontal neural function, and 
cognitive performance: the neurovisceral integration perspective on self-
regulation, adaptation, and health. Ann Behav Med, 2009. 37(2): p. 141-53.

62. Lehrer, P., et al., Heart rate variability biofeedback: effects of age on heart 
rate variability, baroreflex gain, and asthma. Chest, 2006. 129(2): p. 278-84.

63. Foreman, R., Organization of visceral input, in Anesthesia: Biologic 
Foundations, T.L. Yaksh, et al., Editors. 1997, Lippincott-Raven Publishers: 
Philadelphia. p. 663-683.

64. Siegel, G., et al., Vascular smooth muscle rhythmicity, in Mechanisms of 
Blood Pressure Waves, K. Miyakawa, H.P. Koepchen, and C. Polosa, Editors. 
1984, Japan Scientific Societies Press: Tokyo. p. 319-338.

65. Langhorst, P., G. Schulz, and M. Lambertz, Oscillating neuronal network of 
the “common brainstem system”, in Mechanisms of Blood Pressure Waves, 
K. Miyakawa, H.P. Koepchen, and C. Polosa, Editors. 1984, Japan Scientific 
Societies Press: Tokyo. p. 257-275.

66. Lehrer, P.M., et al., Heart rate variability biofeedback increases baroreflex 
gain and peak expiratory flow. Psychosomatic Medicine, 2003. 65(5): p. 
796-805.

67. Rein, G., M. Atkinson, and R. McCraty, The physiological and psychologi-
cal effects of compassion and anger. Journal of Advancement in Medicine, 
1995. 8(2): p. 87-105.

68. McCraty, R., et al., Music enhances the effect of positive emotional states 
on salivary IgA. Stress Medicine, 1996. 12(3): p. 167-175.

69. McCraty, R., et al., The electricity of touch: Detection and measurement of 
cardiac energy exchange between people, in Brain and Values: Is a 
Biological Science of Values Possible, K.H. Pribram, Editor. 1998, Lawrence 
Erlbaum Associates, Publishers.: Mahwah, NJ. p. 359-379.

70. McCraty, R., et al., New Hope for Correctional Officers: An Innovative 
Program for Reducing Stress and Health Risks. Appl Psych and 
Biofeedback 2009. 34(4): p. 251-272.

71. McCraty, R., M. Atkinson, and D. Tomasino, Impact of a workplace stress 
reduction program on blood pressure and emotional health in hyperten-
sive employees. Journal of Alternative and Complementary Medicine, 
2003. 9(3): p. 355-369.

72. Luskin, F., et al., A controlled pilot study of stress management training of 
elderly patients with congestive heart failure. Preventive Cardiology, 2002. 
5(4): p. 168-172, 176.

73. McCraty, R., M. Atkinson, and L. Lipsenthal, Emotional self-regulation pro-
gram enhances psychological health and quality of life in patients with 
diabetes. Boulder Creek, CA: HeartMath Research Center, Institute of 
HeartMath, Publication No. 00-006., 2000.



www.gahmj.com • In Press 23

RESiliEnCE TRAining PRogRAm To REduCE STRESS in PoliCE offiCERS

Original Research

74. Bedell, W., Coherence and hearlth care cost - RCA acturial study: A cost-effectiv-
ness cohort study Alternative Therapies in Health and Medicine, 2010. 16(4).

75. Vanderbilt, D., et al., Asthma severity and PTSD symptoms among inner 
city children: a pilot study. J Trauma Dissociation, 2008. 9(2): p. 191-207.

76. Zucker, T.L., et al., The effects of respiratory sinus arrhythmia biofeedback 
on heart rate variability and posttraumatic stress disorder symptoms: a 
pilot study. Appl Psychophysiol Biofeedback, 2009. 34(2): p. 135-43.

77. Siepmann, M., et al., A Pilot Study on the Effects of Heart Rate Variability 
Biofeedback in Patients with Depression and in Healthy Subjects. Appl 
Psychophysiol Biofeedback, 2008. 33(4): p. 195-201.

78. Karavidas, M.K., et al., Preliminary results of an open label study of heart 
rate variability biofeedback for the treatment of major depression. Appl 
Psychophysiol Biofeedback, 2007. 32(1): p. 19-30.

79. Lehrer, P., A. Smetankin, and T. Potapova, Respiratory sinus arrhythmia 
biofeedback therapy for asthma: A report of 20 unmedicated pediatric 
cases using the Smetankin method. Applied Psychophysiology and 
Biofeedback, 2000. 25(3): p. 193-200.

80. Lehrer, P., et al., Biofeedback treatment for asthma. Chest, 2004. 126(2): p. 
352-361.

81. Swanson, K.S., et al., The effect of biofeedback on function in patients with 
heart failure. Appl Psychophysiol Biofeedback, 2009. 34(2): p. 71-91.

82. Hassett, A.L., et al., A pilot study of the efficacy of heart rate variability 
(HRV) biofeedback in patients with fibromyalgia. Appl Psychophysiol 
Biofeedback, 2007. 32(1): p. 1-10.

83. McLay, R.N. and J.L. Spira, Use of a portable biofeedback device to improve 
insomnia in a combat zone, a case report. Appl Psychophysiol 
Biofeedback, 2009. 34(4): p. 319-21.

84. Barrios-Choplin, B. and M. Atkinson, Personal and Organizational Quality 
Assessment. 1996, Boulder Creek, CA: HeartMath Research Center, 
Institute of HeartMath.

85. McCraty, R., et al., The effects of emotions on short term heart rate variabil-
ity using power spectrum analysis. American Journal of Cardiology, 1995. 
76: p. 1089-1093.

86. Cooper, C., ed. Handbook of Stress, Medicine and Health. 1996, CRC Press, 
Inc.: Boca Raton, FL.

87. Dekker, J., et al., Heart rate variability from short electrocardiographic 
recordings predicts mortality from all causes in middle-aged and elderly 
men. American Journal of Epidemiology, 1997. 145(10): p. 899-908.

88. Task Force of the European Society of Cardiology and the North American 
Society of Pacing and Electrophysiology, Heart rate variability standards of 
measurement, physiological interpretation, and clinical use. Circulation, 
1996. 93: p. 1043-1065.

89. Tsuji, H., et al., Impact of reduced heart rate variability on risk for cardiac 
events: The Framingham heart study. Circulation, 1996. 94: p. 2850-2855.

90. Tsuji, H., et al., Reduced heart rate variability and mortality risk in an 
elderly cohort. Circulation, 1994. 90: p. 878-883.

91. McCraty, R. and A. Watkins, Autonomic Assessment Report Interpretation 
Guide. 1st ed. 1996, Boulder Creek, CA: Institute of HeartMath.

92. Paton, D., Violanti, J.M., Johnston, P., Burke, K.J., Clarke, J., Keenan, D., 
Stress shield: a model of police resiliency. Int J Emerg Ment Health, 2008. 
10(2): p. 95-107.

93. Allan, R. and S. Scheidt, eds. Heart and Mind: The Practice of Cardiac 
Psychology. 1996, American Psychological Association: Washington, DC.

94. Hafen, B., et al., The Health Effects of Attitudes, Emotions and 
Relationships. 1992, Provo, Utah: EMS Associates.

95. Folkow, B., Cardiovascular structural adaptation; its role in the initiation 
and maintenance of primary hypertension (The Fourth Volhard Lecture). 
Clinical Science and Molecular Medicine, 1978. 55: p. 3-22.

96. Henry, J., The induction of acute and chronic cardiovascular disease in ani-
mals by psychosocial stimulation. International Journal of Psychiatry in 
Medicine, 1975. 6(1/2): p. 147-158.

97. Henry, J., The relation of social to biological processes in disease. Social 
Science and Medicine, 1982. 16: p. 369-380.

98. Cacioppo, J.T., et al., Autonomic, neuroendocrine, and immune responses 
to psychological stress: the reactivity hypothesis. Ann N Y Acad Sci, 1998. 
840: p. 664-73.

99. Singer, D.H. and Z. Ori, Changes in heart rate variability associated with 
sudden cardiac death, in Heart Rate Variability, M. Malik and A.J. Camm, 
Editors. 1995, Futura Publishing Company: Armonk, NY. p. 429-448.

100. Porges, S., Vagal tone: a physiologic marker of stress vulnerability. 
Pediatrics, 1992. 90(3): p. 498-504.101. Quervain, D.-F.d., B. Roozendaal, and 
J. McLaugh, Stress and glucocorticoids impair retrieval of long-term spa-
tial memory. Nature, 1998. 394: p. 787-790.

102. Selye, H., The Stress of Life. 1956, New York: McGraw Hill Book Company.
103. Mearns, J. and T.G. Mauch, Negative mood regulation expectancies predict 

anger among police officers and buffer the effects of job stress. J Nerv Ment 
Dis, 1998. 186(2): p. 120-5.

104. Laraway, C.L. and R. McCraty, A New Perspective on Self-Regulation and 
Resilience: Lessons Learned from Detainee Operations Sailors, in Naval Center 
for Combat and Operatinal Stress Control Conference 2011. 2011: San Diego. 




