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COHORT STUDY

COHERENCE AND HEALTH CARE COST—
RCA ACTUARIAL STUDY: A COST-EFFECTIVENESS
COHORT STUDY

Woody Bedell; Marietta Kaszkin-Bettag, PhD

Chronic stress is among the most costly health problems
in terms of direct health costs, absenteeism, disability, and
performance standards. The Reformed Church in America
(RCA) identified stress among its clergy as a major cause of
higher-than-average health claims and implemented
HeartMath (HM) to help its participants manage stress and
increase physiological resilience. The 6-week HM program
Revitalize You! was selected for the intervention including the
emWave Personal Stress Reliever technology.

From 2006 to 2007, completion of a health risk assess-
ment (HRA) provided eligible clergy with the opportunity
to participate in the HM program or a lifestyle manage-
ment program (LSM). Outcomes for that year were assessed
with the Stress and Well-being Survey. Of 313 participants
who completed the survey, 149 completed the Revitalize
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t has become common knowledge that stress is a major
factor in many chronic illnesses. Stress is a physiological
response to the primary emotions of fear and anxiety (and
associated emotions of frustration, anger, worry, resent-
ment, etc), whether real or imagined.! When such physio-
logical responses become chronic, they can lead to lasting
modifications in the hormonal system (eg, increased cortisol)
and changes in autonomic nervous system activity. Elevated cor-
tisol is associated with increased blood pressure, blood glucose,
triglycerides, and increased waist circumference. The elevation of
these biometric factors, when bundled, is known as metabolic
syndrome and is a major contributor to hypertension, cardiovas-
cular disease, autoimmune disorders, depression, type 2 diabe-
tes, and others.” It has been shown that people with metabolic

You! Program, and 164 completed the LSM. Well-being,
stress management, resilience, and emotional vitality were
significantly improved in the HM group as compared to
the LSM group.

In an analysis of the claims costs data for 2007 and 2008,
144 pastors who had participated in the HM program were
compared to 343 non-participants (control group). Adjusted
medical costs were reduced by 3.8% for HM participants in
comparison with an increase of 9.0% for the control group. For
the adjusted pharmacy costs, an increase of 7.9% was found
compared with an increase of 13.3% for the control group.
Total 2008 savings as a result of the HM program are estimat-
ed at $585 per participant, yielding a return on investment of
1.95:1. These findings show that HM stress-reduction and
coherence-building techniques can reduce health care costs.

syndrome have more than double the actual health-related
claims cost as those who do not have the syndrome.*

In particular, work-related stress has an adverse impact on
health and well-being, leading to an increased incidence of coro-
nary heart disease, cortisol levels, and metabolic syndrome.*’
Stress is identified as an important health-economic risk factor
for different professional categories.® Cost of lost productivity
from absenteeism and disability alone associated with the condi-
tions mentioned above can contribute to more than 50% of the
total health-related costs. Based on Towers Watson’s Staying@
Work Report (2009/2010), employers recognize stress as a major
issue related to employees’ health and productivity.” Excessive
work hours (75%), lack of work/life balance (65%), and fears
about job loss (64%) are the foremost sources of stress affecting
employees in most organizations, and significant gaps exist in
companies’ actions to reduce these stressors.

In 2005, Woody Bedell, director of the Reformed Church of
America’s (RCA) benefit program recognized that the medical
costs had been increasing at rates significantly higher than the
national average. Bedell had been the chief strategic relations
officer for the United Methodist Church and found, through
claims analysis and focus group feedback, that stress had become
a major factor on the health costs of the pastoral profession,
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which had shifted from one of the healthiest occupations to one
of the least healthy over a 35-year period. Clergy/pastor medical
insurance costs are approximately 60% higher than the costs in
the average US preferred provider organization (PPO) program
(in 2007, clergy per capita cost were $10400 compared to $6500
per capita PPO cost). This difference cannot be fully accounted
for by the fact that the average age of mainline clergy is 51 years,
whereas the average age of a participant in a corporate US PPO
program is 42. This difference may account for about a 25% high-
er cost but certainly not the 60% differential. A review of one the
largest denomination’s claims for 2007 with emphasis on the
impact that chronic stress has on a participant may provide a
reasonable explanation for this discrepancy:

¢ 75% of claims attributable to lifestyle factors,

* 54% of disability diagnosis attributable to psychosocial

issues,

* 96% higher incidence of type 2 diabetes,

* 83% higher incidence of depression,

* 87% higher incidence of hypertension, and

* 250% higher incidence of obesity.

As the director, Woody Bedell with board approval initiated
two important changes to help reduce denominational health
care costs. First, they changed from a third-party administrator
to a major insurance carrier, thereby gaining the benefits of
deeper discounts from the provider. This resulted in an immedi-
ate 20% reduction in costs, but it was critical to address the over-
all higher annual rate of claims (trend) that were exceeding
national averages. Knowing chronic stress was a major factor
contributing to the utilization of medical and pharmaceutical
services, and after vetting a number of programs, they imple-
mented a stress-reduction and coherence-building program from
the Institute of HeartMath (IHM) to counteract the negative
effects of stress on RCA clergy. To increase health awareness, they
also initiated a health risk assessment (HRA) from Health Fitness
Corporation (HFC) that included biometric screening and ques-
tionnaire data. This included a personal call from an HFC advisor
to review the results of the HRA and direct the participants to
programs best suited to their needed lifestyle change. HFC
offered programs for exercise, weight reduction, cholesterol
reduction, and blood pressure reduction. HeartMath (HM) pro-
vided the program for stress reduction and resiliency.

INTERVENTION

The stress-reduction program from HM provides a series of
tools and techniques designed to help people better self-regulate
stress, increase resiliency, and improve performance, hallmarks
of increased coherence.*" The term coherence is used to describe
the degree of order, harmony, and stability in and among the
various rhythmic activities in the body such as the heart’s
rhythm, respiration, blood pressure rhythms, etc. Many of these
techniques include the intentional generation of a heartfelt posi-
tive emotional state combined with a shift in attentional focus
to the area of the heart (where many people subjectively experi-

ence positive emotions). Research shows that when shifting into
a positive emotional state, heart rhythms change to a more
coherent and ordered pattern. Negative emotions such as anxie-
ty and frustration lead to a disordered heart rate variability
(HRV) pattern." Amplitude and frequency characteristics of the
heart rhythm have been shown to be indicative of both the
physiological and psychological status as well as predicting
health risk.”" A harmonious order signifies a coherent system
whose efficient or optimal function is directly related to the ease
and flow in life processes." Physiological coherence is measured
by HRV analysis, which reflects heart-brain interactions and
autonomous nervous system (ANS) dynamics and is reflected in
a heart rhythm pattern that is more ordered and sine wave-like
at a frequency of around 0.1 Hz (10-second rhythm). Specifically,
coherence is assessed by identifying the maximum peak in the
0.04- to 0.26-Hz range of the HRV power spectrum, calculating
the integral in a window 0.030 Hz wide centered on the highest
peak in that region, then calculating the total power of the entire
spectrum. The coherence ratio is formulated as (Peak Power/
(Total Power—Peak Power))."

Learning and integration of the HM self-regulation skills
were facilitated with a heart rhythm coherence feedback monitor
(ewWave PSR). This monitor assesses the user’s level of heart
rhythm coherence as he or she practices the self-regulation tech-
niques. HRV coherence feedback has been shown to significantly
improve outcomes in a number of clinical conditions such as
posttraumatic stress disorder (PTSD),"* depression,"" asthma,
* congestive heart failure,”* hypertension,” anxiety,
fibromyalgia,* and insomnia.”

APPROACH AND METRICS

The RCA has made stress and resiliency management a pri-
ority and a fundamental component of its medical program. In
2006, the RCA began offering the HM coherence training to pas-
tors with three or more health risk factors. Each participant was
also provided with the handheld emWave device. Due to the dis-
tribution of the pastors throughout the United States, it was not
cost-effective for them to travel to a single location to attend an
HM program in a workshop format. Therefore, a telephone-
based program called Revitalize You! was selected for the inter-
vention. The program was delivered by certified HM health
coaches over a 6-week period and consisted of six 30- to 45-min-
ute coaching sessions.

From the fall of 2006 to the fall of 2007, the RCA wanted to
gain an understanding of the overall health of the population and
to address the issue of stress and its negative impact. To ensure
participation in the HRA, they tied eligibility to the $500 deducti-
ble medical program. If a participant did not complete the HRA,
he or she would be placed in the $1500 deductible plan. They
achieved 96% participation for the completion of the HRA. To
combat stress, they offered a $50 incentive for participants to com-
plete an online version of the Stress and Well-being Survey (SWS,
IHM). Approximately a third of the denomination completed the
survey. The RCA collected valid pre- and post-intervention SWS
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surveys, the primary assessment metric, from 313 participants. Of
these 313 participants, 149 completed the Revitalize You! pro-
gram, and 164 who had fewer than three risk factors participated
in the phone-based lifestyle management program. The lifestyle
management group will be referred to as the control group,
although it should be appreciated that it was not a placebo con-
trol due to the fact that this group participated in an intervention,
which was expected to significantly benefit the pastors. As this
group did not receive instruction on stress management but did
have ongoing contact with a risk management coach, it served as
a control for the HM cohort, which also used a phone coaching
model for the delivery of the intervention.

For the calendar year of 2007 the same HM program was
offered to all members of the health plan (not just those with
three risk factors). An additional cohort of 86 pastors participat-
ed in the HM program, which meant that about a third of eligible
RCA pastors had participated in the program by the end of 2008.
To determine any potential impact the HM stress-reduction pro-
gram had on the RCA’s medical costs, the RCA retained McCarthy
Actuarial Consulting, LLC, Glen Allen, Virginia, to conduct an
independent analysis of the actual health care utilization and
costs during the 2007 to 2008 year period. This was the only time
span for which they had valid cost data due to switching to a new
plan administrator for the 2007 calendar year.

Two cohorts of pastors were defined: those who completed
the Revitalize You! program prior to December 31, 2007, and
those who, as of the end of 2008, had not yet participated in the

HM program. Only pastors who had continuous coverage from
January 1, 2007, through December 31, 2008, were included in
either cohort. One hundred forty-four pastors were identified who
had participated in the HM program, and 343 pastors who had
not participated served as the control group. The cohorts were
demographically similar: 80.3% of the HM participants were male
with an average age of 49.5 years compared to 79.9% of the control
group with an average age of 50.2 years. The age of the two groups
was also similar, with 73.2% of the HM participants and 67% of
the control participants in the 45- to 60-year range.

The claims and cost data were analyzed by diagnoses (medi-
cal) and treatment (pharmaceutical) categories. The key metric
used in the analysis was charges per pastor per year. Costs were
calculated as the total charges incurred during a year divided by
the number of pastors included in the respective cohort. Other
metrics calculated to aid the analyses included incidence rates
and cost per utilization unit.

RESULTS

For the Stress and Well-being Survey data collected during
the 2006 to 2007 year, the 149 participants who participated in
the HM program were compared to the 164 who participated in
the phone-based coaching lifestyle modification program. The
results of a single-factor ANOVA on the Stress and Well-being
Survey pre-post change scores are shown in Table 1 and Figure 1.

There were significant differences between the groups in
total stress (P<.05), total well-being (P <.05), work stress (P <

TABLE 1 RCA Stress and Well-being Survey (SWS) Score Changes*

Treatment Group (N=149) Control Group (N=164) Between-group Differences
Mean SD SEM Mean SD SEM Mean Sq F Pvaluet
Total stress 0.22 0.41 0.03 0.12 0.33 0.03 0.82 5.95 <.05
Total well-being 0.25 0.50 0.04 0.08 0.67 0.05 2.19 6.17 <.05
Work -0.30 0.68 0.06 0.14 0.59 0.05 1.97 4.92 <.05
Relationships -0.23 0.56 0.05 -0.10 0.61 0.05 1.10 3.17 ns
Finances -0.22 0.64 0.05 0.17 0.62 0.05 0.20 0.49 ns
Lack of social support -0.31 0.78 0.06 -0.12 0.63 0.05 2.78 5.57 <.05
Other sources of stress -0.19 0.40 0.03 -0.14 0.43 0.03 0.20 11 ns
Response to stress -0.16 0.60 0.05 -0.08 0.48 0.04 0.51 1.75 ns
Emotional distress -0.18 0.67 0.06 -0.11 0.42 0.03 0.40 1.28 ns
Physical symptoms 0.22 0.60 0.05 -0.08 0.41 0.03 1.52 5.91 <.05
Stress management 0.48 0.74 0.06 0.21 0.88 0.07 5.56 8.44 <.01
Adaptability 0.21 0.67 0.05 0.11 0.82 0.06 0.75 1.33 ns
Resilience 0.14 0.46 0.04 -0.06 0.68 0.05 3.12 9.06 <.01
Emotional vitality 0.16 0.72 0.06 0.05 0.73 0.06 0.87 1.68 ns
Life changes 411 54.57 4.47 -3.80 53.20 4.15 4895.80 1.69 ns
*RCA indicates Reformed Church of America; ns, not significant. {Single-factor ANOVA.
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FIGURE 1 Improvements in Stress and Well-Being Survey (SWS):
Revitalize You! vs Control

*P < .05, **P < .01, ns = not significant

.05), lack of social support (P<.05), physical symptoms of stress
(P<.05), stress management (P<.01), and resilience (P<.01), all
in favor of the HM group. In addition, the pastors were asked to
complete a customer satisfaction survey, and 96% of those who
had participated in the HM program indicated that they were
satisfied or extremely satisfied with the program. Although the
results of the Stress and Well-being and the customer satisfaction
surveys were very positive, the most important question
remained: Does the HM program lower our health care costs?

COMPARISON OF COHORT COSTS AND TRENDS

Health care costs and trends were assessed in terms of cov-
ered charges rather than benefits paid for participation to avoid
the possibility of obscuring the results due to different plan options
chosen. During the initial 2006 year, the HM Revitalize You! pro-
gram was offered to only those pastors who had three or more life-
style risks. Therefore, it is understandable that this cohort had a

55.9% higher starting claims cost than the non-HM cohort. The
analysis of the 2007 and 2008 data for two cohorts (144 HM par-
ticipants vs 343 matched controls) found that the HM participants
had reduced medical and pharmacy claims costs compared to the
control group. It should be noted that for both populations, an
annual increase in costs of 4% to 6% is expected due to normal
aging, considering that more than 60% of the participants in both
groups were between 45 and 60 years of age.

Significant findings of the analysis were as follows:
1. Medical costs

a. HM participants experienced a reduction in medical
costs of 3.8%, prior to regression (-11.5%)

b. Control group participants experienced an increase
in medical costs of 9%, prior to regression (+14%)

2. Pharmacy trend costs

a. HM participants experienced an increase in pharma-
cy costs of 7.9%, prior to regression (+4.7%)

b. Control group participants experienced an increase
in pharmacy costs of 13.3%, prior to regression
(+15.4%)

3. Total claim costs

a. HM participants experienced a reduction of 0.6%
prior to regression (-7.1%)

b. Control group participants experienced an increase
of 10% prior to regression (+14.4%)

Because the HM cohort had higher initial claims than the
control cohort due to the program being offered to participants
with three or more lifestyle risks, it was possible that the lower
costs of the HM cohort could be due to the statistical phenomenon
known as “regression to the mean,” which refers to the tendency of
higher-cost members to converge to a common point (the average
costs). Therefore, in the final analysis, a conservative approach was
taken by including an adjustment for this potential convergence.
See above the results prior to applying “regression to the mean”
methodology. With this adjustment, a reduction in medical costs
of 3.8% for HM participants was found in comparison with an
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FIGURE 2 Medical and Pharmacy Costs for HeartMath Participants (n=144) and Non-participants (n=343) in 2007 and 2008 Adjusted for Regression to Mean
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increase of 9.0% for the control group participants. For the
adjusted pharmacy costs, an increase of 7.9% was found com-
pared with an increase of 13.3% for the control group.

Cost savings were measured by comparing the adjusted 2008
costs to 2007 costs trended forward at the control-participants’
adjusted trend rates. This comparison indicates a first year sav-
ings of $585 per participant ($6002-$5416). If the pastors had
not participated in the HM program, their costs would have been
increased according to the same adjusted trend rates as the con-
trol participants (ie, +9.0% medical costs and +13.3% pharmacy
costs, Figure 3).

In the analysis of types of medications and diseases most
impacted by the Revitalize You! program, nine prescription drug
classes and four medical diagnosis categories were identified. The
diagnosis categories with the highest medical costs for both
cohorts were for the circulatory system, digestive system, geni-
tourinary system, and muscular-connective tissues. The compari-
son of cost differences for prescription drug classes between HM
participants and control participants appears in Table 2. In the
case of prescription drugs, in four out of the nine categories, the
HM participants had lower costs than control participants. For
medical costs, three of the four categories had positive per-member
per-year trends for HM participants.

In the more detailed medical cost analysis, one of the higher
cost categories was for essential hypertension, which would be
expected to be sensitive to improvements in stress reduction.
Control participants experienced a substantial increase (47%) in
costs associated with essential hypertension, driven primarily by a
30% increase in incidence rate. For HM participants, however, a
23% decrease in costs for this diagnosis was observed, despite an
incidence rate increase of 38%. For both cohorts, the increase in the
incidence rates was likely driven by the fact that most RCA pastors
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[ Adjusted 2008 covered charges
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FIGURE 3 HeartMath Participants’ 2008 Costs Using Adjusted
Trend Rates and Adjusted Covered Charges

participated in the HRA for the first time in 2007, which increased
awareness of having hypertension.

Return on Investment

RCA’s cost for providing the HeartMath Revitalize You! pro-
gram was $300 per participating pastor. The savings calculated
above for the first year of the program were $585, representing a
return on investment (ROI) of about 2:1. This ROI does not con-
sider the likely savings resulting from reduced absenteeism, dis-
ability programs, or increased presenteeism. Since there are no
additional costs for participants, the ROI is expected to grow
substantially. If the next year’s savings are only equal to those for
2008 (estimated at $585), the HM program will return $3.90 for
every dollar invested by the end of 2009, ie, a ROI of 4:1.

DISCUSSION

The results of the cost analysis show that there was a clear
difference in medical and pharmacy costs between pastors that
used HM stress reduction techniques and those who did not. In
particular, a marked reduction in costs for drugs for gastrointes-
tinal complaints, antiarthritics, and muscle relaxants and a much
less pronounced increase in costs for hypertension drugs were
observed for the HM participants. This was consistent with the
overall reduction of medication and pharmacy costs of -0.6% for
the HM participants compared to an increase in the total costs of
10.2% for the control participants. These results are impressive
considering they have been calculated after “regression to the
means” methodology, which provides a more conservative
approach to the analysis.

With respect to the claims, the data show that approximate-
ly one-third of the pastors had a diagnosis of hypertension. A
recent edition of the American Journal of Health Promotion found
the annual cost of hypertension to be $392.31, costs related to
heart disease another $368.34, and costs relating to depression
to be $348.04 per employee per year.” These costs are only due

TABLE 2 Pharmacy Costs by Therapeutic Category

Drug Class Change in Charges from Prior Year (%)
HeartMath Participants ~ Non-Participants
(N=144) (N=343)
Analgesics 50.8 19.0
Antiarthritics -44.4* 31.8
Autonomic drugs 4.7* 28.0
Cardiac drugs -10.2 -11.8
Cardiovascular drugs 85 83
Diuretics 24.0 17
Gastrointestinal drugs -17.2* 14.5
Muscle relaxants -70.8* 33.9
Sedative/hypnotics 9.1 -5.1

*HM participants had lower prescription drug costs than control participants
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to presenteeism associated with the diagnosis and not the associ-
ated medical and absenteeism costs. A large randomized control-
led study of patients with coronary artery disease showed lifestyle
changes had large improvements in patients compared to 55% of
those who received medication therapy alone.” Stress reduction
techniques such as HM together with lifestyle changes may offer
a viable nonpharmacological approach to primary prevention,
disease interruption, and reduction of health care costs, thus car-
rying enormous public health significance.

Biomarkers such as HRYV, salivary cortisol, blood glucose,
blood lipids, and blood pressure as objective measures of risk and
stress together with assessments of presenteeism are proposed as
a comprehensive way to assess workplace health costs and pro-
ductivity when developing health promotion programs.” In addi-
tion, the results presented here suggest that with the HM
program, there is the potential for savings not only in terms of
direct medical costs but in productivity costs as well. Techniques
used in the HM program allow one to influence coherence in
order to influence stress-related hormones and nervous system
activity that act directly through the autonomic pathways that
connect the heart and brain. With practice, one can learn how to
balance the two branches of the nervous system and bring the
heart rhythms into coherence, thereby further positively influenc-
ing emotions and hormone regulation, which affect the digestive,
muscular, immune, and cardiovascular systems.

The present analysis was the first retrospective claim analy-
sis completed involving the HM methods. The outcome confirms
that the application of stress-reduction techniques is worth the
time, effort, and expense because there was a clear health benefit
for the participants, and the RCA was able to reduce its overall
health insurance costs. To achieve a sustained savings in health
care costs, the following is recommended.

« Continue to monitor participants using the stress-reduction
techniques and non-participant cohort costs to confirm
the future savings expectations.

* Assess the extent to which stress-reduction techniques con-
tinue to be practiced as time passes. Depending on these
findings, determine if it would be cost-effective to implement
sustainability initiatives to reinforce these programs.

¢ Determine the amount of “crossover” between stress-reduction
techniques such as HM and other wellness initiatives.

* Evaluate the effectiveness of potentially synergistic initia-
tives, perhaps using a multivariate approach to identify
the most efficient combination of programs.

¢ Study medical and pharmacy data for spouses to deter-
mine whether stress reduction techniques should be
extended to them.

SUMMARY AND CONCLUSIONS

Adjusted annual medical cost trends were remarkably lower
for HM participants than for control participants (-3.8% vs
+9.0%). Pharmacy cost trends also were significantly lower for
HM participants than for control participants (7.9% vs 13.3%).

Total 2008 savings due to the HM program are estimated at $585
per participant, compared to intervention costs of $300, yielding
an ROI of 1.95:1. These findings support the benefit of stress
reduction techniques such as HM in improving patient outcomes
and reducing health care costs by increasing self-regulation and
physiological coherence.

REFERENCES

1. Rodrigues SM, LeDoux JE, Sapolsky RM. The influence of stress hormones on fear circuit-
ry. Annu Rev Neurosci. 2009;32:289-313.

2. Chandola T, Brunner E, Marmot M. Chronic stress at work and the metabolic syndrome:
prospective study. BMJ. 2006;332(7540):521-525.

3. Schultz AB, Edington DW. Metabolic syndrome in a workplace: prevalence, co-morbidi-
ties, and economic impact. Metab Syndr Relat Disord. 2009;7(5):459-468.

4. Russek LG, King SH, Russek SJ, Russek HI. The Harvard Mastery of Stress Study 35-year
follow-up: prognostic significance of patterns of psychophysiological arousal and adapta-
tion. Psychosom Med. 1990;52(3):271-285.

5. Peyrot M, McMurry JF Jr, Kruger DF. A biopsychosocial model of glycemic control in dia-
betes: stress, coping and regimen adherence. J Health Soc Behav. 1999;40(2):141-158.

6. Bosma H, Marmot MG, Hemingway H, Nicholson AC, Brunner E, Stansfeld SA. Low job
control and risk of coronary heart disease in Whitehall IT (prospective cohort) study. BMJ.
1997;314(7080): 558-565.

7. No authors listed. 2007/2008 Staying@Work Report: Building an Effective Health &
Productivity Framework. Towers Watson. Available at: http://www.watsonwyatt.com/
research/resrender.asp?id=2007-US-0216&page=1. Accessed May 24, 2010.

8. Childre D, Martin H. The HeartMath Solution. San Francisco, CA: HarperSanFrancisco; 1999.

9. Childre D, Rozman D. Overcoming Emotional Chaos: Eliminate Anxiety, Lift Depression and
Create Security in Your Life. San Diego, CA: Jodere Group; 2002.

10.  Childre D, Rozman D. Transforming Stress: The HeartMath Solution to Relieving Worry,
Fatigue, and Tension. Oakland, CA: New Harbinger Publications; 2005.

1. McCraty R, Atkinson M, Tomasino D, Bradley RT. The coherent heart: heart-brain interac-
tions, psychophysiological coherence, and the emergence of system-wide order. Integral
Rev. 2009;5(2):10-115.

12.  Tsuji H, Larson MG, Venditti FJ Jr, et al. Impact of reduced heart rate variability on risk for
cardiac events. The Framingham Heart Study. Circulation. 1996;94(11):2850-2855.

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

14.  Vanderbilt D, Young R, MacDonald HZ, Grant-Knight W, Saxe G, Zuckerman B. Asthma
severity and PTSD symptoms among inner city children: a pilot study. J Trauma
Dissociation. 2008;9(2):191-207.

15.  Zucker TL, Samuelson KW, Muench F, Greenberg MA, Gevirtz RN. The effects of respira-
tory sinus arrhythmia biofeedback on heart rate variability and posttraumatic stress disor-
der symptoms: a pilot study. Appl Psychophysiol Biofeedback. 2009;34(2):135-143.

16. Karavidas MK, Lehrer PM, Vaschillo E, et al. Preliminary results of an open label study of
heart rate variability biofeedback for the treatment of major depression. App! Psychophysiol
Biofeedback. 2007;32(1):19-30.

17. Siepmann M, Aykac V, Unterdorfer J, Petrowski K, Mueck-Weymann M. 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):195-201.

18.  Lehrer P, Smetankin A, Potapova T. Respiratory sinus arrhythmia biofeedback therapy for
asthma: a report of 20 unmedicated pediatric cases using the Smetankin method. App!
Psychophysiol Biofeedback. 2000;25(3):193-200.

19.  Lehrer PM, Vaschillo E, Vaschillo B, et al. Heart rate variability biofeedback increases
baroreflex gain and peak expiratory flow. Psychosom Med. 2003;65(5):796-805.

20. Lehrer PM, Vaschillo E, Vaschillo B, et al. Biofeedback treatment for asthma. Chest.
2004;126(2):352-361.

21. LuskinF, Reitz M, Newell K, Quinn TG, Haskell W. A controlled pilot study of stress man-
agement training of elderly patients with congestive heart failure. Prev Cardiol.
2002;5(4):168-172.

22. Swanson KS, Gevirtz RN, Brown M, Spira J, Guarneri E, Stoletniy L. The effect of biofeed-
back on function in patients with heart failure. Appl Psychophysiol Biofeedback.
2009;34(2):71-91.

23. McCraty R, Atkinson M, Tomasino D. Impact of a workplace stress reduction program on
blood pressure and emotional health in hypertensive employees. ] Altern Complement Med.
2003;9(3):355-369.

24. Hassett AL, Radvanski DC, Vaschillo EG, et al. A pilot study of the efficacy of heart rate
variability (HRV) biofeedback in patients with fibromyalgia. App! Psychophysiol Biofeedback.
2007;32(1):1-10.

25. McLay RN, Spira JL. Use of a portable biofeedback device to improve insomnia in a combat
zone, a case report. Appl Psychophysiol Biofeedback. 2009;34(4):319-321.

26. Chapman L. Presenteeism and its role in worksite health promotion. Am J Health Promot.
2005;19(4):suppl 1-8.

27.  O’Donnell M. The heart and the brain within the broader context of wellness. Cleve Clin J
Med. 2007;74 Suppl 1:556-S58.

28.  Yamamoto S, Loerbroks A, Terris DD. Measuring the effect of workplace health promotion
interventions on “presenteeism”: a potential role for biomarkers. Prev Med.
2009;48(5):471-472.

Coherence and Health Care Cost

ALTERNATIVE THERAPIES, JUL/AUG 2010, VOL. 16, NO. 4 31




