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Abstract
This study investigated changes in psychological and physiological markers during a weekend meditation workshop (N ¼ 34).
Psychological symptoms of anxiety, depression, posttraumatic stress disorder (PTSD) and happiness were assessed. Physiological
markers included cortisol, salivary immunoglobulin A (SigA), heart rate variability (HRV), blood pressure (BP), and resting heart
rate (RHR). On posttest, significant reductions were found in cortisol (�29%, P < .0001), RHR (�5%, P¼ .0281), and pain (�43%,
P ¼ .0022). Happiness increased significantly (þ11%, P ¼ .0159) while the increase in SigA was nonsignificant (þ27%, P ¼ .6964).
Anxiety, depression, and PTSD all declined (�26%, P ¼ .0159; �32%, P ¼ .0197; �18%, P ¼ .1533), though changes in PTSD did
not reach statistical significance. No changes were found in BP, HRV, and heart coherence. Participants were assessed for
psychological symptoms at 3-month follow-up, but the results were nonsignificant due to inadequate sample size (n ¼ 17).
EcoMeditation shows promise as a stress-reduction method.
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The benefits of meditation, especially for the promotion of

health and reduction of stress, have been widely researched.1,2

As a form of mental training that aims to improve an individ-

ual’s core psychological abilities, meditation includes a range

of practices such as mindfulness meditation, mantra medita-

tion, yoga, tai chi, and qigong.2 Neuroscientific investigation

of mindfulness meditation and improvements in psychological

health has increased markedly in the past 30 years. This form of

meditation has been associated with enhancements in emo-

tional regulation,3 lowered intensity and frequency of negative

emotion,4,5 and improved positive mood states.6,7 Pain, depres-

sion, psychological distress, and anxiety have all been shown to

respond to meditation practices.8,9

In addition to the often-cited psychological improvements

participants experience, physiological markers also respond to

meditation practices. Reductions in cortisol secretion have

been noted after participation in Mindfulness-Based Stress

Reduction (MBSR) programs.10 MBSR has been associated

with a significant reduction in skin conductance level, indicat-

ing lowered sympathetic nervous system tone.11 Decreased

stress reactions have also been noted after participation in

mindfulness programs,12 as well as faster recovery to baseline

cortisol levels after stress.13 Finally, mindfulness practices

have also been associated with changes in the brain, in partic-

ular decreases in the size of the amygdala, the limbic structure

that regulates fear,14 and volumetric increases in brain regions

associated with attention, memory, self-awareness, and emo-

tional regulation.15 Mindfulness, MBSR, meditation, and sim-

ilar practices therefore appear to have far-reaching effects on

physiological functioning and this makes them useful self-

regulation tools.

The present study examined changes in psychological and

physiological markers among participants in a weekend med-

itation workshop where 4 evidenced-based techniques were

taught. Participants learned and used EcoMeditation, which

includes a range of stress-reduction skills. EcoMeditation dis-

penses with the religious and philosophical explanations
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common to schools of meditation and instead focuses on phy-

siological cues. It requires no belief system, religious orienta-

tion, philosophical explanatory framework, spiritual

worldview, or prior experience. Instead, it has participants

mimic the physiological state of an experienced practitioner.

Participants mechanically assume breathing patterns and body

postures that are characteristic of long-time meditators.

EcoMeditation combines elements of 4 evidence-based

techniques: the Quick Coherence Technique for regulating

HRV,16 Clinical Emotional Freedom Techniques (Clinical

EFT),17 mindfulness meditation,18 and neurofeedback.19 It is

described in a manual.20 This study represents the first time the

combination of these techniques has been subject to empirical

investigation. EcoMeditation is not based on any type of phi-

losophical or spiritual approach; instead, it has participants

simply mimic the physiological states of a master meditator.

Method

The study used a convenience sample of 34 participants at a residential

conference center. The study was reviewed for human subject protec-

tions and approved by the Ethics Committee of the National Institute

for Integrative Healthcare (NIIH01152016). All participants provided

informed consent. Table 1 represents the baseline characteristics of

study participants at recruitment. The majority of participants were

women (70%), over 45 years of age.

Measures

Depression and anxiety were assessed using the Hospital Anxiety and

Depression Scale (HADS).21 The HADS includes 7 questions related

to anxiety and 7 related to depression. Items are scored from 0 to 3 and

summed. The possible range of scores is from 0 to 21 for either anxiety

or depression. Clinical levels are considered to be >8. Happiness and

pain were assessed using 11-item Likert-type scales ranging from 0 to

11, with 0 representing minimum and 10 maximum values.22,23 Post-

traumatic stress disorder (PTSD) was assessed with the 2-item form of

the PTSD Checklist.24 All assessments are reliable and valid.

A standard blood pressure cuff (Omron 3; Omron Healthcare, Lake

Forest, IL) was used to measure resting heart rate (RHR) and blood

pressure (BP). HeartMath Pro Plus hardware and software was used to

assess heart rate variability (HRV) and heart coherence (HC; Heart-

Math.com). Salivary immunoglobulin A (SigA) and cortisol were

assessed using saliva swabs (Sabre Labs, Capistrano, CA). To elimi-

nate variances due to circadian fluctuations, cortisol samples were

collected at the same time pre and post (10 AM).

EcoMeditation Practice

Participants learned and used EcoMeditation, a form of mediation

based on providing physiological relaxation cues to the body. EcoMe-

ditation is described in the manual for Whole Energy Lifestyle (WEL),

which includes a suite of stress-reduction skills such as mindfulness

training, breathwork, heart coherence training, qigong, Clinical EFT,

and Gestalt empty chair work.20 Systematic reviews find the practices

taught in WEL to be “evidence-based.”16,25-28 Approximately half the

time (6 hours) was spent discussing the physiological effects of med-

itation, while the other half (6 hours) was spent in meditation itself or

interacting in group feedback sessions after the meditation exercises.

Participant scores on the psychological measures were compared

before and after treatment using the Wilcoxon signed rank test for

paired samples. Changes in physiological markers such as BP, RHR,

cortisol, SigA levels, HRV, and HC were also determined using the

Wilcoxon signed rank test. All statistical analyses were performed

using the R statistical package, version 3.3.1.29

Results

Between the pretest and posttest time points, participants expe-

rienced significant decreases in pain, anxiety, and depression

(see Figure 1 and Table 2). Physiological indicators of health

such as RHR and cortisol were also significantly decreased.

The changes corresponded with an increase in overall happi-

ness (P ¼ .0159). Though not statistically significant, a down-

ward trend was observed for PTSD symptoms and an upward

trend was observed for SigA. However, BP, HRV, and HC

remained unchanged between the 2 time points.

A follow-up was performed 2 months after the event using

online questionnaires to measure psychological symptoms.

Seventeen participants provided follow-up data. Outcomes

Table 1. Baseline Characteristics of Study Participants at
Recruitment.

Subjects Male Female

N 34 10 (29.4%) 24 (70.6%)
Age

Mean 48.9 57.9 44.8
Standard deviation 16.2 14.6 15.8
Min 29 34 29
Max 81 79 81

Systolic blood pressure (mm Hg)
Mean 113.4 124 108.3
Standard deviation 17.6 21.4 13.4
Min 88 94 88
Max 156 156 128

Diastolic blood pressure (mm Hg)
Mean 75.7 80.3 73.5
Standard deviation 17.9 11.4 8.1
Min 61 62 61
Max 104 104 88

Heart rate (bpm)
Mean 69.6 69.2 69.8
Standard deviation 11.1 6.5 12.9
Min 50 58 50
Max 97 79 97

Cortisol (nmol/L)
Mean 7.5 8.5 7.1
Standard deviation 4.4 5.0 4.2
Min 2.5 3.7 2.5
Max 20.9 19.9 20.9

SigA (mg/mL)
Mean 216.8 159.7 229.9
Standard deviation 225.7 282.9 203.2
Min 20.4 20.4 37.4
Max 856.7 856.7 776.3

Abbreviation: SigA, salivary immunoglobulin A.
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were compared to symptom levels pre- and postintervention.

The results are show in Tables 3 and 4.

Analysis showed that there was no significant change on any

psychological marker between the pretest and follow-up time

points, or between the posttest and follow-up time points.

While symptom changes were generally in a positive direction,

with pain, anxiety, depression and PTSD levels down, and

happiness up, only 17 participants were available for

follow-up resulting in too small a sample to achieve statistical

significance.

Figure 1. Score changes following treatment in study participants. Outliers within each group are represented by the black dots.

Table 2. Participant Measure Outcomes Pre Versus Post Intervention (N ¼ 34).

Scale Pretest, Mean + SD Posttest, Mean + SD Change in Mean Z Statistic P Value Percent Change

Pain 2.64 + 2.18 1.5 + 1.67 �1.1429 �2.9914 .0022 �43.24
Happiness 7.57 + 1.89 8.43 + 1.77 0.8571 2.4222 .0159 11.32
Anxiety 6.85 + 4.53 5.09 + 3.84 �1.7576 �2.8360 .0036 �25.66
Depression 3.76 + 3.35 2.55 + 2.29 �1.2121 �2.3198 .0197 �32.26
PTSD 4.07 + 2.04 3.36 + 1.83 �0.7143 �1.4718 .1533 �17.54
Heart rate (bpm) 69.61 + 11.1 66.3 + 7.69 �3.3108 �2.1801 .0281 �4.76
Systolic blood pressure (mm Hg) 113.36 + 17.62 111.04 + 16.2 �2.3201 �1.3832 .1712 �2.05
Diastolic blood pressure (mm Hg) 75.68 + 9.65 75.67 + 10.96 �0.0119 �0.1323 .9011 �0.02
HRV 17.85 + 9.03 17.29 + 9.37 �0.5671 �0.5124 .6176 �3.18
Heart coherence 75.78 + 18.91 73.11 + 18.22 �2.6698 �0.3188 .7579 �3.52
SigA 216.78 + 225.71 275.06 + 272.43 58.2771 0.4084 .6964 26.88
Cortisol 7.5 + 4.35 5.3 + 3.51 �2.2047 �3.8803 <.0001 �29.38

Abbreviations: PTSD, posttraumatic stress disorder; HRV, heart rate variability; SigA, salivary immunoglobulin A.
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Discussion

This was the first study to examine the efficacy of EcoMedita-

tion, a combination of 4 evidenced-based stress-reduction tech-

niques. Participants experienced significant decreases in

psychological symptoms of anxiety, depression, and pain, and

an increase in overall happiness. RHR and cortisol were also

significantly decreased. The brief length of the intervention did

not result in changes in BP, HRV, and HC, although a down-

ward trend was observed for PTSD and an upward trend was

observed for SigA measurements (the levels of which vary in

response to physical and psychological stress through interac-

tions with the autonomic nervous system). A larger sample size

and a longer intervention may affect these variables. Our find-

ings show that meditation can affect psychological and physio-

logical markers simultaneously, a result generally consistent

with the results of previous studies of meditation. Other inves-

tigations find a strong association between anxiety and depres-

sion and physiological markers of stress.30,31

A strength of the study was that it used both subjective

self-report and noninvasive objective physiological markers.

Measures of psychological stress such as anxiety, irritation,

fear, worry, tension, or anger may be reflected in measures

of physiological stress.32-34 The addition of physiological mea-

sures in psychological research is worthwhile as they provide

objective data independent of the subjective self-reports

of participants.

The study also points to the value of mediation as a medical

intervention. Though not usually considered medical treatment,

meditation affects a wide array of physiological markers. Cor-

tisol and RHR in particular are regarded as markers of overall

health, and improvement in these measures correlates with

many other beneficial endocrinal, epigenetic, cardiovascular,

and nervous system changes. While pharmacological treat-

ments are available, they often have adverse side effects and

risks which are absent from non-drug interventions such

as meditation.

Once the physiological changes associated with a stress-

reduction method have been mapped and correlated with psy-

chological markers, it is reasonable to assume that when later

studies find psychological improvement, physiological

improvement may be co-occurring. Changes in the levels of

stress hormones such as cortisol and immune markers such as

SigA are only possible when the expression levels of the genes

coding for these complex protein molecules have altered. Inter-

ventions such as EcoMeditation may thus be considered in the

category of epigenetic treatments.

EcoMeditation is unusual among meditation methods in that

it does not rely on any prior training or a spiritual worldview.

As an agnostic and physical cue–based system, it is acceptable

to participants with a wide variety of ideologies and religious

backgrounds. It can be learned in a single session and is easily

incorporated into the lifestyles of even busy participants, with a

minimal recommended dose of 15 min/day.

Limitations

Limitations of the study include the absence of a control or

comparison group and the small number of participants. The

effects obtained could have been due to nonspecifics present in

any therapy, to the supportive nature of the group, to demand

characteristics, to sympathetic attention, or to the stress-

reducing effects of the residential setting. A study of partici-

pants at a wellness retreat found that the setting alone produced

improvements in multiple dimensions of health.35

The heterogeneity of ages in the sample limits the general-

izability of the findings with regard to BP, since aging is asso-

ciated with increased risk for hypertension. Furthermore, due to

the small sample size, it was not possible to obtain statistically

significant results for PTSD, HRV, HR, or BP at posttest. A

Table 3. Psychological Outcomes Preintervention Versus Follow-up (N ¼ 17).

Scale Pretest, Mean + SD Follow-up, Mean + SD Change in Mean Z Statistic P Value Percent Change

Pain 2.41 + 2.06 1.94 + 2.16 �0.4706 �0.6489 .5164 �19.51
Happiness 7.71 + 1.93 7.94 + 1.82 0.2353 0.3659 .7144 3.05
Anxiety 7.47 + 4.29 6.53 + 4.59 �0.9412 �0.6172 .5371 �12.59
Depression 4.12 + 3.44 3.00 + 2.48 �1.1176 �1.0866 .2.772 �27.14
PTSD 4.29 + 1.89 3.47 + 1.66 �0.8235 �1.3464 .1782 �19.18

Abbreviation: PTSD, posttraumatic stress disorder.

Table 4. Psychological Outcomes Postintervention Versus Follow-up (N ¼ 17).

Scale Posttest, Mean + SD Follow-up, Mean + SD Change in Mean Z Statistic P Value Percent Change

Pain 1.41 + 1.46 1.94 + 2.16 0.5294 0.8361 .4031 37.5
Happiness 8.47 + 1.87 7.94 + 1.82 �0.5294 �0.8356 .4034 �6.25
Anxiety 6.53 + 3.92 6.53 + 4.59 0 0 1 0
Depression 3.35 + 3.64 3.00 + 2.48 �0.3529 �0.3704 .7409 �10.53
PTSD 3.76 + 1.75 3.47 + 1.66 �0.2941 �0.5022 .6155 �7.8125

Abbreviation: PTSD, posttraumatic stress disorder.
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power analysis revealed that it would take a minimum of 44

participants to achieve results at a significance level of .05 and

90% power. Nonetheless, this initial study demonstrates that

EcoMeditation is associated with beneficial change on a range

of psychological measures during the experience itself, as well

as heart rate and cortisol levels. Psychological symptom

improvement was observed on follow-up as well, though

because of attrition in the sample the results were not statisti-

cally significant. The US National Center for Complementary

and Integrative Health has indicated meditation to be safe for

healthy people and reports that it can rarely cause or worsen

psychiatric symptoms.36

Further research should investigate the potential of EcoMe-

ditation in a number of dimensions. It is necessary to identify

its effects as a stand-alone treatment independent of the resi-

dential settings used in this study and to determine the degree to

which it is tolerated in medical settings such as hospitals and

clinics. It would also be interesting to discover if it has a pro-

phylactic effect, reducing patient risk for cortisol-related dis-

eases such as cancer and BP-related conditions such as cardiac

events. The findings of the current study suggest that EcoMe-

ditation might be associated with changes in brain signaling,

and electroencephalography could determine if it produces

benefits such as increases in electroencephalography alpha,

delta, and theta waves and reductions in beta. It might be

investigated in larger populations, with heterogeneous demo-

graphic groups, and with delivery methods different from the

group format employed in the present study. It lends itself to

virtual therapies such as smartphone apps and social media

sites. Finally, it is necessary to identify the minimum effective

dose as well as the optimal dose required to produce the phy-

siological benefits found in this study.

Conclusions

EcoMeditation is a nonpharmacological approach that teaches

body-based skills in emotional and autonomic nervous system

regulation. The practice of EcoMeditation may be associated

with improvement in psychological symptoms, as well as with

certain physiological markers of health, including resting heart

rate and salivary cortisol levels. Future randomized controlled

trials will assess whether the benefits to participants found in

this pilot study are replicated when using rigorous experimental

designs.
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