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Abstract
Burnout is a work-related mental health impairment comprising three dimensions: emotional exhaustion, depersonalization, and
reduced personal accomplishment. Reiki aims to help replenish and rebalance the body’s energetic system, thus stimulating the
healing process. The objective of this placebo-controlled, repeated measures, crossover, single-blind, randomized trial was to ana-
lyze the immediate effects of Reiki on heart rate variability (HRV), body temperature, and salivary flow rate and cortisol level in
health care professionals with burnout syndrome (BS). Participants included 21 health care professionals with BS, who were asked
to complete two visits to the laboratory with a 1-week interval between sessions. They were randomly assigned the order in
which they would receive a Reiki session applied by an experienced therapist and a placebo treatment applied by a therapist with
no knowledge of Reiki, who mimicked the Reiki treatment. Temperature, Holter ECG recordings (standard deviation of the
normal-to-normal interval [SDNN], square root of mean squared differences of successive NN intervals [RMSSD], HRV index,
low frequency component [LF], and high frequency component [HF]), salivary flow rate and cortisol levels were measured at
baseline and postintervention by an assessor blinded to allocation group. SDNN and body temperature were significantly higher
after the Reiki treatment than after the placebo. LF was significantly lower after the Reiki treatment. The decrease in the LF
domain was associated with the increase in body temperature. These results suggest that Reiki has an effect on the parasympa-
thetic nervous system when applied to health care professionals with BS.
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Burnout is a work-related mental health impairment compris-

ing three dimensions: emotional exhaustion, depersonaliza-

tion, and reduced personal accomplishment. The frequency

of burnout in health care professionals has been estimated

to be 14.9% in Spain (Grau-Martı́n, Flichtentrei, Suñer, Prats,

& Braga, 2009), but some studies report up to 40% in nursing

professionals (Irving, Dobkin, & Park, 2009). Nurses are at

risk for this condition because their occupation has a high

workload that includes stressful and emotional interaction

with others (Bakker, Killmer, Siegrist, & Schaufeli, 2000).

Burnout is usually associated with decreased job performance

and commitment and predicts stress-related health problems

and low career satisfaction. It is also associated with lower

patient satisfaction with their care (Vahey, Aiken, Sloane,

Clarke, & Vargas, 2004).

Several cognitive methods have been studied to promote the

well-being of health care professionals with the aim of

reducing the deleterious body–mind effects of burnout (Awa,

Plaumann, & Walter, 2010; Irving et al., 2009). Alternative

therapies, as integral interventions, may be beneficial for

restoring balance in cases of body–mind alterations associated

with burnout in health care professionals. Reiki is an energy
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medicine, specifically a biofield therapy developed in Japan in

the mid-19th century (National Center for Complementary and

Alternative Medicine, n.d.). It aims to help replenish and reba-

lance the body’s natural energetic system, thus stimulating the

natural healing process (Mackay, Hansen, & McFarlane, 2004).

Reiki is used around the world for a number of conditions

(Lee, Pittler, & Ernst, 2008) and is recommended for different

health services as a treatment approach (Nield-Anderson &

Ameling, 2000). However, authors of a recent systematic

review concluded that current evidence is insufficient to

suggest that Reiki is an effective treatment (Lee et al.,

2008). Further, studies investigating the physiologic effects

of Reiki have had several methodological flaws that must

be addressed in any new studies.

Previous studies have shown an apparent connection

between Reiki and the autonomic nervous system (ANS), since

Reiki seems to reduce stress (Ramnarine-Singh, 1999; Wardell

& Engebretson, 2001). Heart rate variability (HRV) is a nonin-

vasive measure of the autonomic influence on heart rate that

has been successfully used to estimate modulation of auto-

nomic tone (Task Force, 1996). Different hands-on healing tech-

niques have demonstrated effects on HRV by restoring ANS to

balance in athletes (Arroyo-Morales et al., 2008) and patients

with tension-type headache (Toro-Velasco, Arroyo-Morales,

Fernández-de-las-Peñas, Cleland, & Barrero-Hernández,

2009). Since Reiki is considered to be a hands-off (no contact)

therapy, we do not know if it has similar effects on HRV. In the

current study, we hypothesized that the influence of the sympa-

thetic nervous system on heart rate would be reduced after a

Reiki session. The expected changes included an increase in

HRV and either a decrease in the low-frequency (LF) component

or an increase in the high-frequency (HF) component.

A number of salivary markers, such as cortisol and salivary

flow, have been used as markers of the biological response

associated with stress (Wardell & Engebretson, 2001). It seems

that anxiety-induced somatic changes (Benjamins, Asscheman,

& Schuur, 1992) and job stress in nurses are related to

increased levels of cortisol (Fukuda et al., 2008). In addition,

a variety of studies support the use of salivary cortisol levels

as a measure of the glucocorticoid response to stress (Benjamins

et al., 1992; Davis et al., 2004; Stupnick & Obminski, 1992).

Therefore, if Reiki is effective in reducing stress, it would also

be expected to reduce cortisol levels. However, the effect of

Reiki on cortisol level is controversial. For instance, Bowden,

Goddard, and Gruzelier (2010) did not find significant changes

in cortisol levels after the application of Reiki in healthy psy-

chology undergraduates whose attention was absorbed in one

of three tasks involving self-hypnosis or relaxation. In contrast,

Woods, Beck, and Sinha (2009) reported significant differences

in morning cortisol variability after a therapeutic touch session in

patients with dementia. In the current study, we hypothesized

that a parasympathetic response would occur after Reiki as indi-

cated by an increase in salivary flow rate and a decrease in sali-

vary cortisol levels.

To the best of our knowledge, no study has previously inves-

tigated the biological changes following the application of

Reiki in health care professionals with burnout. Therefore, the

main objective of the current study was to investigate the

immediate effects of a Reiki session on HRV, body tempera-

ture, salivary flow rate, and salivary cortisol levels in that

population. A secondary aim of the study was to analyze the

relationships among HRV, body temperature, and salivary

changes.

Materials and Method

We conducted a randomized, single-blind, placebo-

controlled, crossover study to compare the immediate effects

of Reiki versus sham Reiki (placebo) in health care profes-

sionals with burnout.

Setting and Selection of Participants

Using word of mouth, we recruited 21 female health care pro-

fessionals experiencing burnout from the Emergency Services

unit of the University Hospital San Cecilio (Granada, Spain;

M + SD age: 44 + 6 years) between January and May

2009 to participate in the study. Participants were diagnosed

with BS by a psychologist experienced in the management

of patients with BS according to criteria established by

Maslach, Jackson, and Leiter (1996). The psychologist col-

lected data on burnout features, hospital department, work

history, and medications. To be eligible to participate, indi-

viduals had to report all the features typical of BS: depersona-

lization, emotional exhaustion, and low sense of personal

accomplishment leading to decreased work effectiveness

(Maslach & Goldberg, 1998). The local Hospital Ethics Com-

mittee granted consent. We obtained written informed con-

sent from all subjects and conducted all procedures in

accordance with the Declaration of Helsinki.

Data Collection
HRV. HRV was assessed following the standard criteria of

the Task Force of the European Society of Cardiology and the

North American Society of Pacing and Electrophysiology

(Task Force, 1996). We obtained short-term HRV in time (stan-

dard deviation of the normal-to-normal interval [SDNN],

square root of the mean squared differences of successive

NN intervals [RMSSD], HRV index [number of all NN

intervals/maximum of all NN intervals]) and frequency

domains (low frequency component [LF], 0.04–0.15 Hz or

high frequency component [HF], 0.15–0.40 Hz) using a

three-channel (1: right manubrial border of sternum—left

anterior auxiliary line of the sixth rib; 2: left manubrial

border of sternum—1 inch to right of xiphoid process; 3:

center of manubrium—left midclavicular line of the sixth rib)

electrocardiogram (ECG; Norav Holter NH 300, Braemar,

Brunsville, Minnesota, USA). We took 5-min recordings with

participants at rest in the supine position and no external sti-

mulation at baseline and postintervention. The spectral analy-

sis was calculated with Norav software (v.2.70) using fast
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Fourier transform algorithms. The sampling rate was 1,024

samples per s and the frequency filter was set at 0.05–60 Hz.

Salivary flow rate and cortisol. We collected stimulated saliva for

3 min at each assessment time (baseline and postintervention),

calculated the volume of each sample (to nearest 0.1 ml) and

stored them at �70�C until analysis. We measured concentra-

tions of cortisol in thawed samples using a commercial lumi-

nescence immune assay (Salimetrics, State College, USA),

reading the luminescence units with an automatic lumin-

ometer (Beckmann, Germany). We analyzed all samples in

triplicate in a single batch to eliminate interassay variance.

We obtained adequate intra-assay accuracy with a coefficient

of variance < 6.5%.

Body temperature. We measured body temperature using the

OMRON GentleTemp 510, an infrared thermometry device

(MC-510-E2, Kyoto, Japan). The temperature of the room ran-

ged between 23 and 26�C.

Procedures

Participants presented to the examination and treatment labora-

tory at the same time of day on two separate occasions 1 week

apart. All sessions took place between 9 and 12 a.m. to avoid

circadian rhythm–induced variations (Van Ravenswaaij-Arts,

Kolle, Hopman, Stoelinga, & Van Geijn, 1993). We instructed

participants not to take any anxiolytic or analgesic drugs for

approximately 72 hr prior to the experimental session. Further,

we requested that they abstain from caffeine, alcohol, food, and

exercise for 2 hr prior to assessment to reduce the influence of

these variables on cortisol levels (Lovallo, Farag, Vincent,

Thomas, & Wilson, 2006). In the first session, we obtained base-

line Holter recording, body temperature, and saliva sample mea-

surements after a 20-min rest period with participants in a supine

position. After we collected these pre-intervention data, partici-

pants received the randomly assigned treatment (either Reiki

session or placebo nonintentional Reiki), as determined via a

coin flip. Following the intervention, we obtained posttreatment

measures of Holter ECG, temperature, and saliva. Data collec-

tion procedures were the same for the second session, but each

participant received the alternate treatment from that of her first

session. All outcome measures were collected by an assessor

blinded to the treatment allocation of the participants.

Interventions

Reiki sessions were administered by a therapist with more than

15 years of clinical experience in the Reiki approach (Level 3

of training). The placebo intervention was administered by a

nurse with no previous experience in Reiki using the same hand

positions of the Reiki practitioner but without any therapeutic

intention. The nurse focused attention on neutral stimulus with

no healing intentions during the session. Mansour, Beuche,

Laing, Leis, and Nurse (1999) reported this procedure to be

successful for blinding participants to the receipt of Reiki.

The Reiki treatment consisted of the practitioner placing

hands over various parts of the participant’s body, over

clothing and not touching, for approximately 5 min at each

site, including areas around the head, eyes, ears, and chest.

The Reiki protocol followed was the traditional lineage of the

Usui system of natural healing (Rieben, 2006). Both the

experimental and the placebo sessions lasted approximately

30 min.

Statistical Analysis

We conducted data analysis with the R software (version

2.9.2, R Foundation for Statistical Computing, Auckland),

calculating means, standard deviations, and 95% confidence

intervals of the values for each variable. The Kolmogorov-

Smirnov test showed a normal distribution of the data

(p > .05). We compared pre-intervention values using inde-

pendent t tests for continuous data and used a two-way

repeated-measures analysis of variance (ANOVA) with ses-

sion (control vs. experimental) and time (pre–post) as

within-subjects variables to examine the effects of Reiki. The

hypothesis of interest was the Session � Time interaction.

When necessary, we log transformed data to achieve homoge-

neity of variance. Finally, we used the Pearson correlation test

(r) to analyze the association between HRV parameters and

body temperature. p values less than .05 were considered sta-

tistically significant.

Results

Participants comprised 21 female health care professionals

(mean weight ¼ 61 + 8 kg, 95% CI 56–64 kg; mean height

¼ 161 + 4 cm, 95% CI 158–163 cm; and mean body mass index

¼ 23.4 + 3 kg/m2, 95% CI 22–25). Table 1 presents additional

demographic data. Pre-intervention measures were not signifi-

cantly different between sessions: SDNN (p ¼ .4), RMSSD

(p ¼ .8), HRV index (p ¼ .2), LF (p ¼ .7), HF (p ¼ .8), body

temperature (p ¼ .6), salivary flow rate (p ¼ .8), and salivary

cortisol concentration (p ¼ .3).

Table 1. Characteristics of Participants Who Completed Study
(n ¼ 21)

Characteristic N (%)

Hospital unit
Emergency 16 (76.2)
Intensive care 5 (23.8)

Profession
Nurse 19 (90.5)
Physician 2 (9.5)

Work experience
0–5 years 6 (28.6)
6–10 years 7 (33.3)
≥ 11 years 8 (38.1)

Married 10 (47.6)
M (range)

Dependent children 1.3 (1–2)
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HRV

The ANOVA test showed a significant Session � Time inter-

action for the SDNN (F ¼ 4.9; p < .04), LF (F ¼ 4.2; p <

.05), and the ratio LF/HF (F ¼ 6.2; p ¼ .02) but not for the

RMSSD (F ¼ 4.0; p ¼ .06), HRV index (F ¼ 0.3; p ¼ .8), and

HF (F¼ 1.3; p ¼ .2) domains. After the Reiki session, subjects

showed an increase in SDNN (p ¼ .03) and a decrease in LF

(p < .05), with no changes in the LF/HF ratio (p ¼ .3). We

found no changes after placebo treatment in SDNN (p ¼ .6;

Figure 1) or LF (p ¼ .9). We did, however, find an increase

in the LF/HF ratio (p < .05) with the placebo treatment. Table

2 presents pre–post intervention and change scores for each

HRV domain after each session.

Salivary Flow Rate and Cortisol and Body Temperature

The ANOVA did not reveal a Session � Time interaction for

salivary cortisol concentration (F ¼ 4.8; p ¼ .08) or flow rate

(F ¼ 3.8; p ¼ .10; Table 3). The ANOVA did, however, reveal

a significant Session � Time interaction for body temperature

(F ¼ 7.01; p ¼ .02). We found an increase in body temperature

(p < .001) after the Reiki session but no significant changes

after the placebo treatment (p ¼ .9; Figure. 2). Table 3 shows

pre- and postintervention and change scores for salivary flow

rate, salivary cortisol levels, and body temperature.

Correlations Between Change Scores of Body
Temperature and HRV Parameters

We found a significant negative correlation between the

increase in body temperature and the decrease in the LF domain

after Reiki treatment (r ¼ �.5; p ¼ .02). The remaining

parameters of HRV did not exhibit significant relationships

with either body temperature or salivary measures.

Discussion

Our results show that a single session of Reiki increased HRV

(increase in SDNN, decrease in LF, and no change in LF/HF)

0
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HRV, temporal domain: SDNN (ms)

*

Figure 1. Mean standard deviation of the normal-to-normal interval
(SDDN) in milliseconds (ms) of heart rate variability (HRV) at baseline
and postintervention for Reiki and sham sessions. N ¼ 21. *p < .05.

Table 2. Baseline, Postintervention, and Change Scores for Heart
Rate Variability (HRV) in Placebo and Reiki Sessions

HRV Measure Placebo Session [95% CI] Reiki Session [95% CI]

SDNN (ms)
Baseline 86.7 + 41.0 [66.9, 106.4] 75.1 + 45.0 [53.4, 96.8]
Postintervention 81.2 + 44.3 [59.7, 102.5] 99.8 + 39.4 [66.3, 133.2]
Pre–post change �5.5 [�27.4, 16.3] 24.6 [3.0, 46.3]*

RMSSD (ms)
Baseline 72.2 + 49.5 [48.4, 96.1] 70.4 + 55.5 [43.7, 97.1]
Postintervention 70.2 + 55.7 [43.0, 97.1] 99.6 + 41.0 [55.7, 143.4]
Pre–post change �2 [�25.8, 21.8] 29.2 [4.6, 53.6]

HRV index
Baseline 9.2 + 4.3 [7.2, 11.2] 7.9 + 3.3 [6.3, 9.5]
Postintervention 9.1 + 4.4 [6.8, 10.9] 7.8 + 2.3 [6.7, 8.9]
Pre–post change 0.1 [�1.6, 1.5] 0.1 [�2.0, 1.8]

LF (ms2)
Baseline 161.8 + 55.1 [135.9, 187.6] 159.8 + 58.9 [132.0, 187.7]
Postintervention 161.3 + 45.5 [131.8, 191.9] 131.3 +45.5 [110.4, 153.1]
Pre–post change �0.5 [�40.7, 23.1] �28.5 [�56.8, �7.6]*

HF (ms2)
Baseline 167.8 + 47.6 [144.1, 191.5] 174.7 + 55.8 [147.8, 201.6]
Postintervention 140.7 + 66.1 [107.7, 173.6] 171.1 + 83.5 [130.8, 211.3]
Pre–post change �27.1 [�73.9, 5.9] 3.6 [�39.9, 47.4]

LF/HF
Baseline 1.1 + 0.4 [0.8, 1.2] 1.1 + 0.5 [0.8, 1.3]
Postintervention 1.3 + 0.6 [1.0, 1.6] 0.9 + 0.5 [0.7, 1.2]
Pre–post change 0.2 [0, 0.6]* �0.2 [�0.4, �0.1]

Note. HF ¼ high frequency; LF ¼ low frequency; RMSSD ¼ square root of the
mean squared differences of successive NN intervals; SDNN¼ standard devia-
tion of the normal-to-normal interval. Values are expressed as M + SD (95%
confidence interval) for baseline and postintervention data and as mean (95%
confidence interval) for pre–post change. N ¼ 21.
*Statistically significant (p < .05).

Table 3. Pre-Intervention, Postintervention, and Change Scores for
Salivary Markers and Body Temperature for Placebo and Reiki
Sessions

Measures Placebo Session [95% CI] Reiki Session [95% CI]

Salivary flow rate
(ml/min)
Baseline 1.2 + 0.5 [1.05, 1.60] 1.2 + 0.6 [0.86, 1.45]
Postintervention 1.3 + 0.6 [0.98, 1.59] 1.1 + 0.6 [1.00, 1.56]
Pre–post change 0.1 [�0.2, 0.6] �0.1 [�0.4, 0.1]

Cortisol (mg/ml)
Baseline 0.26 + 0.30 [0.11, 0.40] 0.34 + 0.41 [0.10, 0.58]
Postintervention 0.11 + 0.06 [46.0, 120.6] 0.12 + 0.08 [0.07, 0.15]
Pre–post change �0.15 [�0.27, 0.01] �0.22 [�0.43, �0.01]

Body temperature (�C)
Baseline 35.8 + 0.4 [35.6, 36.0] 35.7 + 0.3 [35.5, 35.9]
Postintervention 35.8 + 0.4 [35.6, 36.0] 36.0 + 0.3 [35.8, 36.1]
Pre–post change 0 [�0.2/0.2] 0.3 [0.2, 0.4]*

Notes. Values are expressed as M + SD (95% confidence interval) for baseline
and postintervention data and as mean (95% confidence interval) for pre–post
change. N ¼ 21.
*Statistically significant (p < .01).
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and body temperature but not salivary cortisol levels in female

health care professionals with burnout. Further, the decrease in

the LF HRV domain was associated with the increase in body

temperature. The placebo Reiki session did not exert changes in

body temperature but did produce an increase in the LF/HF

ratio. These results support the hypothesis that Reiki has an

effect on the parasympathetic nervous system when applied

to health care professionals with BS.

It has been hypothesized that the physiologic system sensi-

tive to energy-based therapies is the ANS because this system

is involved in the physiological response to stress (Rosch,

2009). Researchers have previously investigated the effects

of Reiki on the ANS in healthy subjects (Mackay et al.,

2004; Mansour et al., 1999; Sneed, Olson, Bubolz, & Finch,

2001) and animals (Baldwin, Wagers, & Schwartz, 2008) and

have found decreases in heart rate after the application of

Reiki. Results of the current study suggest that Reiki shifts the

autonomic balance toward parasympathetic predominance.

We found an improvement in cardiac balance after the Reiki

session, reflected as an increase in SDNN concomitant with a

decrease in LF and no change in the LF/HF ratio (Task Force,

1996). These results indicate that Reiki may promote relaxa-

tion by reducing sympathetic activity in health care profes-

sionals with BS.

Heart rate is determined by the equilibrium of sympathetic

and parasympathetic inputs to the heart. The reduction of the

LF compound of HRV supports the hypothesis that Reiki

reduces systemic sympathetic activity (Mackay et al., 2004).

Our findings are similar to those of Mackay and colleagues

who showed decreased heart rate with increased cardial vagal

tone and cardiac sensitivity to baroreflex after the application

of Reiki in healthy subjects. Current and previous findings

showing decreased sympathetic and increased parasympathetic

tone activity would explain the cardiovascular and relaxation

effects of Reiki. Further, anxiety in healthy humans is associ-

ated with loss of vagal control of the heart (Watkins, Grossman,

Krishman, & Sherwood, 1998). It is also possible that the main-

tenance of vagal tone induced by Reiki can reduce the mental

health impairment associated to BS. However, we did not

evaluate mental health impairments in the participants in the

current study.

Body temperature is also associated with the energy system.

We found that Reiki induced an increase in body temperature,

which was associated with the decrease found in the LF com-

ponent of HRV. Body temperature is, to a certain extent,

dependent on the amount of environmental and internal distur-

bances. Burnout reflects an overactive state in the ANS, which

could be accompanied by internal disturbances. Reiki led to

a slow reduction of metabolic activity through an increase

in body temperature in association with a decrease the LF com-

ponent of HRV (a decrease of sympathetic activity). Other

body–mind interventions such as progressive muscle relaxation

training have shown similar effects on body temperature

(Atsberger, 1995; Chen et al., 2009). Further, homeostatic con-

trol of the ANS has been associated with changes in body tem-

perature (Elenkov, Wilder, Chrousos, & Vizi, 2000). Therefore,

it seems that Reiki may have a homeostatic effect in subjects

with BS, which supports the findings of Baldwin and colleagues’

previous study conducted in animals (2008).

Neither salivary flow rate nor salivary cortisol concentra-

tions showed significant differences between the Reiki and

placebo sessions. Nevertheless, cortisol concentration levels

showed a tendency to decrease after the Reiki session. Our

results are similar to those previously reported for studies

involving hands-on procedures (Laidlaw et al., 2006; Woods

& Diamond, 2002; Woods et al., 2009). Findings from previ-

ous studies as well as the current study suggest that a single

session of Reiki is unable to immediately reduce salivary cor-

tisol levels. However, for the current study, we do not know

whether there was a change in salivary cortisol concentrations

2, 6, or 24 hr postintervention.

The main strength of our study was that the design con-

trolled for expectations by keeping participants blinded with

respect to treatment. We asked participants whether they could

identify the order in which they experienced the treatments.

Only 19% of participants identified the target treatment

received at each session correctly, so blinding was successful.

In addition, the crossover design that we used can reduce varia-

bility in subject responses, reducing the loss of power associ-

ated with small sample sizes.

There were also some limitations to consider. First, only one

experienced therapist applied the Reiki protocol, which may

limit the generalizability of results. Effective Reiki requires a

trained and experienced therapist; therefore, results should be

extrapolated to other situations with caution. Second, we ana-

lyzed the immediate effect of Reiki with short-term HRV mea-

surement, which may have limited clinical significance.

Nevertheless, Reiki might clinically improve the ANS imbal-

ance usually associated with BS. Investigators should consider

using 24-hr Holter measurement in future studies to detect any

long-term changes in the ANS. Third, the small sample size

might have been a factor in our failure to find an effect in cor-

tisol levels. Also, it is possible that subsequent sessions would

have greater and longer lasting effects on the outcome

34
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37

38

Post interventionBaseline

Sham
Reiki

*

Body temperature (ºC)

Figure 2. Mean body temperature (�C) at baseline and postinterven-
tion for Reiki and sham sessions. N ¼ 21. *(p < .05).
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measures. Future studies with long-term follow-up periods that

take into consideration the patients’ expectations or beliefs in

the outcomes are needed in order to elucidate the clinical rele-

vance of the current findings.
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181-189.

Woods, D. L., & Diamond, M. (2002). The effect of therapeutic touch

on agitated behavior and cortisol in person with Alzheimer’s dis-

ease. Biological Research for Nursing, 4, 104-114.

382 Biological Research for Nursing 13(4)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


