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A Randomized Controlled Trial of the 
Effects of Transcendental Meditation 
on Quality of Life in Older Breast Cancer 
Patients

Sanford I. Nidich, Jeremy Z. Fields, Maxwell V. Rainforth,  
Rhoda Pomerantz, David Cella, Jean Kristeller,  
John W. Salerno, and Robert H. Schneider1

Abstract

This single-blind, randomized controlled trial evaluated the impact of the Transcendental Meditation program plus standard 
care as compared with standard care alone on the quality of life (QOL) of older women (≥55 years) with stage II to IV breast 
cancer. One hundred and thirty women (mean age = 63.8) were randomly assigned to either experimental (n = 64) or control 
(n = 66) groups. Functional Assessment of Cancer Therapy–Breast (FACT-B), Functional Assessment of Chronic Illness Therapy–
Spiritual Well-Being (FACIT-SP), and Short-Form (SF)-36 mental health and vitality scales were administered every 6 months 
over an average 18-month intervention period. Significant improvements were found in the Transcendental Meditation group 
compared with controls in overall QOL, measured by the FACT-B total score (P = .037), emotional well-being (P = .046), and 
social well-being (P = .003) subscales, and SF-36 mental health (P = .017). Results indicate that the Transcendental Meditation 
technique improves the QOL of older breast cancer patients. It is recommended that this stress reduction program, with its 
ease of implementation and home practice, be adopted in public health programs.
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Background
Breast cancer is the most prevalent form of cancer in 
women, with women above the age of 50 having nearly 4 
times the incidence compared with women below this 
age.1,2 Quality of life (QOL) in breast cancer patients has 
been well documented, indicating that both newly diag-
nosed and long-term survivors have impairments in emo-
tional, physical, functional, social, and spiritual well-being.3-5

The causes of breast cancer are multifactorial6; however, 
psychosocial stress is implicating as contributing to cancer 
onset, progression, and mortality.7-23 Increased psychosocial 
stress is observed in women diagnosed with breast cancer,14 
with sustained distress occurring during cancer treatment24,25 
and continuing for 2 years or more postsurgery.15-22

Previous studies on stress reduction and other psycho
educational interventions have indicated beneficial changes  
in the QOL of breast cancer patients.26-33 Preliminary research 
on the Transcendental Meditation program, one of the  
most widely researched modalities for reducing psychosocial 

stress,34-36 suggests reduced cancer mortality, reduced hospital-
ization for benign and cancerous tumors, and reduced hospital 
admission rates for all cancers.37-40
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However, there is a lack of research focused specifically on 
stress reduction in older women with breast cancer. We there-
fore undertook a randomized controlled trial to evaluate the 
effects of the Transcendental Meditation program on QOL in 
older women. This was the first randomized controlled trial 
to evaluate the impact of this intervention on breast cancer 
patients. It was hypothesized that there would be a significant 
improvement in overall QOL, as measured by the Functional 
Assessment of Cancer Therapy–Breast (FACT-B) total score, 
for those in the program with Transcendental Meditation plus 
standard care compared with those with standard care alone.

Methods
Design
This was a single-blind, randomized controlled trial with 130 
women, 55 years and older, with stages II to IV breast cancer. 
The study began on November 1, 1999, with the first random-
ization taking place on December 1, 1999, and the conclusion 
of the intervention and testing taking place on July 31, 2002. 
All patients had the consent of their treating physician or 
oncologist to participate in this study approved by the local 
institutional review board, had a life expectancy of at least 3 
months, and gave written informed consent. Study participants 
were recruited primarily from St Joseph’s Hospital in Chicago 
and surrounding areas through networking with oncologists, 
cancer clinics, and cancer support groups as well as through 
advertising. Patients were randomized by stratification on age 
(<65 vs ≥65), cancer stage (stage IV vs II or III), membership 
in a social support group, and timing of metastases for stage IV 
patients, and they were assigned to either the Transcendental 
Meditation program or the control group.

Interventions

Transcendental Meditation program. The Transcendental 
Meditation technique* is the principal mind–body modality 
of the Maharishi Vedic Approach to Health,41-43 a comprehen-
sive traditional system of natural medicine derived from the 
ancient Vedic tradition (Veda means pertaining to knowledge) 
that enlivens the body’s “inner intelligence.” The Transcen
dental Meditation technique is described as a simple, natural, 
and easy-to-learn procedure that allows the ordinary thinking 
process to become more quiescent and a unique psychophysi-
ological state of “restful alertness” to be gained.44 This 
distinctive state of restful alertness44,45 is characterized by 
decreased respiration rates, blood lactate, and basal skin con-
ductance levels46; regulation of cortisol and other hormones 
related to chronic stress47,48; and high EEG coherence.49 The 

program is practiced individually at home twice a day for 20 
minutes while sitting comfortably with eyes closed.43 Those 
who learned the Transcendental Meditation technique were 
taught by a qualified instructor at the Chicago Transcendental 
Meditation Center or surrounding centers, according to the 
standardized format offered in the United States by Maharishi 
Vedic Education Development Corporation. Instruction 
involved a 7-step course that lasted approximately 1 to 1.5 
hours per session. These sessions included 2 introductory lec-
tures covering previous scientific research and principles of 
correct practice, a brief personal interview, individual per-
sonal instruction, and 3 follow-up group meetings. Optional 
follow-up sessions were offered through monthly meetings  
to encourage participants to continue to practice the 
Transcendental Meditation technique regularly at home.

Control group. Patients randomized to this group were 
recruited through the recruitment methods described above. 
Following assignment, patients received basic literature on 
breast cancer recommended by the National Cancer Institute 
and the American Cancer Society.

Standard care. All participants in both the experimental and 
control groups continued their medical care prescribed by 
their physicians or oncologists.

Measures
The primary outcome of the study was overall QOL, as mea-
sured by the FACT-B total score. QOL data were collected 
using the following standardized assessment instruments at 
baseline and every 6 months over a 2-year period.

The Functional Assessment of Cancer Therapy–Breast. This 
instrument provides a total QOL score and subscales for func-
tional well-being, emotional well-being, physical well-being, 
and social/family well-being.50-52 The FACT-B also provides 
an additional scale related to breast cancer concerns, which 
was analyzed separately.

The Functional Assessment of Chronic Illness Therapy–Spiritual 
Well-Being (FACIT-SP). This instrument was used to assess 
patients’ sense of meaning, peace, and purposefulness in life and 
their faith or optimism in the future.53

Short-Form Health Survey (SF-36) mental health and vitality 
subscales. These 2 subscales of the SF-36 were administered 
to obtain additional information on mental health and vitality 
status.54

Data Collection, Statistical Analyses, 
and Missing Data
Data forms were administered individually at St Joseph’s 
Hospital by the research assistant at scheduled testing visits at 
baseline (prior to randomization) and every 6 months thereafter 
for the duration of the study. Those patients who lived too far 
away to personally come in for testing were mailed the testing 
battery to fill out at home and mail back to the research assis-
tant in a sealed envelope.

*Transcendental Meditation, TM, and Maharishi Vedic App-roach to Health 

are service marks registered in the US patent and trademark office, licensed to 

Maharishi Vedic Development Corporation and used under sublicense.
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Patients were randomized to treatment group, using random 
number assignment generated by the SAS statistical software 
program by the study statistician at Maharishi University of 
Management Research Institute. The schedule of treatment 
group allocations was concealed by the study statistician, 
with individual treatment group assignments revealed to the 
project manager by e-mail only when study participants com-
pleted baseline testing and met all eligibility criteria.

All investigators, data collection and data entry staff, and 
treating physicians were masked to treatment assignment, 
except for the project manager. Therefore, this was a single-
blinded randomized clinical trial. Two-sided P values were 
used for all analyses.

Changes in each QOL outcome variable were analyzed by 
repeated measures analysis of covariance, covarying for the 
baseline outcome measure and baseline differences between 
groups. The SAS PROC MIXED routine, which estimates a 
repeated measures model over all available observations with 
at least 1 posttest,55 was used for all QOL analyses. The 
analysis using the SAS PROC MIXED routine estimated the 
statistical model given all the observed values of the depen-
dent variable.55 Missing values of the covariates in the 
ANCOVA model for QOL were handled using single imputa-
tion.55 Hence, all available cases were included in the QOL 
analyses.

Sample Size Calculation for 
Primary Outcome: FACT-B Total
The sample size was determined based on FACT-B total scores 
as the primary outcome. We assumed the following: (1) 
repeated measures ANCOVA on change every 6 months over 
an average 1-year period, with baseline FACT-B score as  
the covariate; (2) 2-sided tests at the .05 α level; and 
(3) 20% attrition. A treatment effect size of .25 was assumed 
based on data reported by Brady et al.51 Also based on Brady 
et al,51 the standard deviation of the FACT-B scores was 
assumed to be 13.7 and the test–retest correlation was set at 
.85. Based on these assumptions, and using PASS 2000 statisti-
cal software for power and sample size calculation, it was 
determined that 65 participants in each group would provide 
80% statistical power to detect a treatment effect of .25 stan-
dard deviation units or greater. Hence a total sample size of 130 
would provide adequate power to detect a significant differ-
ence in the primary outcome.

Results
Baseline and Demographic Characteristics
In all, 130 participants (mean age = 63.84) were randomized 
into the study, 64 to the Transcendental Meditation group and 
66 to the control group. The majority of the patients (72.3%) 
had stage II breast cancer (see Table 1).

Table 1.  Demographic and Baseline Characteristics by 
Treatment Group

	 TM 	 Usual Care
	 (n = 64)	 (n = 66)

Variable	 Mean	 SD	 Mean	 SD	 P Value

Age	 64.4	 7.6	 63.3	 6.1	 .38
Married (%)	 62.7		  66.7		  .65
Education 	 72.4		  58.7		  .11 
  (some college)	
Support 	 23.4		  22.7		  .92 
  group member (%)	
Breast  
  cancer stage, % (n)					     .34
II	 68.8% (44)		  75.8% (50)		
III	 4.7% (3)		  7.6%56	 	
IV	 26.6% (17)		  16.7% (11)		
Tumor size (mm)	 29.2 	 16.5	 29.6 	 15.0	 .90
No. of nodes	 3.3 	 6.5	 2.5	 3.9	 .44
Estrogen-					     .01 
  receptor 
  status					   
Positive	 71.9% (46)		  60.1% (40)		
Negative	 4.7% (3)		  25.8% (17)		
Unknown	 23.4%56	 	 13.6% (9)		
Progesterone- 
  receptor 
  status					     .21
Positive	 48.4% (31)		  47.0% (31)		
Negative	 20.3% (13)		  36.3% (24)		
Unknown	 31.3% (20)		  16.7% (11)		
Type of surgery					     .07
Mastectomy	 54.7% (35)		  33.3% (22)		
Lumpectomy	 26.6% (17)		  47.0% (31)		
Other	 4.7% (3)		  6.1% (4)		
None	 14.1% (9)		  13.6% (9)		
Tamoxifen	 50.0% (32)		  43.9% (29)		  .49
Radiation (%)	 61.0% (39)		  60.6% (40)		  .99
Chemotherapy (%)	 67.2% (43)		  80.3% (53)		  .71
Years since 	 5.9	 4.9	 5.3	 4.2	 .42 
  initial diagnosis	
Smoking (%)	 3.2		  1.5		  .54
Drinking 	 2.4	 3.9	 1.7	 2.6	 .24 
  (number of  
  alcoholic  
  drinks/week)	
FACT-B 	 80.8	 15.8	 83.9	 12.3	 .23 
  total score (0-104)	
Physical 	 22.6	 5.5	 23.1	 4.6	 .56 
  well-being (0-28)	
Social 	 19.8	 4.6	 20.5	 4.0	 .33 
  well-being (0-24)	
Emotional 	 17.8	 4.8	 18.3	 3.4	 .49 
  well-being (0-24)	
Functional 	 20.7	 5.7	 21.9	 4.4	 .16 
  well-being (0-28)	
Additional 	 11.9	 5.0	 10.8	 5.1	 .22 
  concerns (0-36)	
FACIT-SP (0-48)	 37.7	 7.5	 36.5	 8.3	 .36
Meaning/Peace	 25.2	 4.8	 24.4	 5.9	 .43
Faith 	 12.3	 4.2	 12.0	 4.0	 .70
SF-36 mental health 	 72.0	 18.1	 75.2	 14.7	 .28 
  (0-100)	
SF-36 vitality 	 50.2	 22.5	 53.6	 23.0	 .40 
  (0-100)	
Duke Social Support 	 32.9	 6.7	 33.1	 6.7	 .86 
  (0-36)	

Abbreviations: TM, Transcendental Meditation; FACT-B, Functional Assessment 
of Cancer Therapy–Breast; FACIT-SP, Functional Assessment of Chronic 
Illness Therapy–Spiritual Well-Being.

 at CALIFORNIA DIGITAL LIBRARY on October 8, 2009 http://ict.sagepub.comDownloaded from 

http://ict.sagepub.com


Nidich et al	 231

There were no significant differences between the Tran
scendental Meditation and control groups at baseline  
in terms of age, breast cancer stage, time from initial  
diagnosis, surgery, number of positive nodes involved,  
average tumor size, positive estrogen-receptor (ER) and 
progesterone-receptor status, psychosocial and QOL vari-
ables, marital status, college education, membership in a 
social support group, alcohol, and smoking. The only statis-
tically significant difference between groups at baseline was 
in terms of ER negative status (25.8% of the control group 
were ER negative, compared with 4.7% in the experimental 
group).

Quality-of-Life Changes
For the primary outcome—namely, FACT-B total score—
repeated-measures ANCOVA (covarying for baseline 
FACT-B total and ER status) indicated a significant improve-
ment over the intervention period in the Transcendental 
Meditation group compared with controls (P = .037).

In terms of the FACT-B subscales the Transcendental 
Meditation group showed significant increases in emotional 
well-being (P = .046) and social well-being (P = .003) com-
pared with the usual care control group. Also, on the SF-36 
mental health scale, the Transcendental Meditation group 
exhibited significant improvement compared with the con-
trol group (P = .017). Functional well-being and spiritual 
well-being change were in the predicted direction but were 
not found to be statistically significant (P = .103 and P = 
.175, respectively). Table 2 shows the adjusted change 
scores from pretest to posttest for all variables, with a median 
testing time of 18 months (range = 6-24 months).

Effect sizes for the QOL variables that showed significant 
changes between groups, ranged from 0.25 to 0.43 over the 
intervention period. The overall number of dropouts in the 
study not completing at least 1 posttest was 27 (21%): 12 
(19%) in the Transcendental Meditation group and 15 (23%) 
in the control group.

Mortality
Survival was tracked from randomization until the end of the 
intervention period or mortality event (median = 18 months; 
range = 0-32 months). There were 3 deaths in the Transcen
dental Meditation group (2 stage 4 and 1 nonstage 4) and 6 in 
the usual care group (3 stage 4 and 3 nonstage 4). Causes of 
death, according to the National Death Index, were all cancer 
related. Exploratory survival analysis, using multivariate  
Cox regression, covarying for baseline differences and pre-
dictors of survival (negative ER status, FACIT meaningful-
ness, and SF-36 vitality) showed a hazard ratio of 0.58 for the 
Transcendental Meditation group compared with the usual 
care group, although it was not statistically significant (P = 
.57; 95% confidence interval = 0.09, 3.74).

Practice Regularity of the  
Transcendental Meditation Program
Among the 64 participants randomized to the Transcendental 
Meditation group, 58 (91%) were instructed in the 
Transcendental Meditation program. For those who com-
pleted instruction, 72% meditated at home at least once a day 
over the course of the study, as determined by self-report.

Discussion
The results of this randomized controlled trial indicate that 
the practice of the Transcendental Meditation program can 
improve QOL in older women with breast cancer. Breast 
cancer patients practicing the Transcendental Meditation pro-
gram showed a beneficial change in overall QOL—the pri-
mary outcome of the study—as well as in mental health and 
emotional and social well-being.

Research has shown that QOL and psychosocial stress fac-
tors can affect physiological processes related to the onset 
and progression of cancer,6,57-61 including breast cancer.60,61 
In recent years, research on neurophysiological, endocrine, 
and immune pathways has identified biological processes 
that may mediate the effects of stress on breast cancer and 
may explain the mechanism of action of an effective stress 
reduction approach in modifying the progression of neoplas-
tic disease.7 Psychosocial stress factors may initiate a cascade 
of changes in the information processing pathways of  
the central nervous system that regulate the activity of the 
hypothalamic–pituitary–adrenal axis and the autonomic ner-
vous system. This in turn results in increased circulating 
levels of cortisol, epinephrine, and norepinephrine.62-65 
Cellular and molecular studies have demonstrated that these 
and other stress-related hormones can modulate multiple 
components of the tumor microenvironment.62,66-69 Chronic 

Table 2.  Pre-Post Change Scores for All Variablesa

Variable	 TM	 Usual Care	 P Valueb

FACT-B total	 2.19 ± 1.19	 −1.43 ± 1.19	 .037
Physical well-being	 −0.33 ± 0.46	 0.36 ± 0.46	 .294
Social well-being	 0.62 ± 0.41	 −1.20 ± 0.41	 .003
Emotional well-being	 1.46 ± 0.36	 0.41 ± 0.36	 .046
Functional well-being	 0.21 ± 0.51	 −0.98 ± 0.51	 .103
Additional concerns	 −1.55 ± 0.52	 −1.91 ± 0.48	 .607
FACIT-SP total	 1.04 ± 0.76	 0.18 ± 0.76	 .175
Meaning/Peace	 1.05 ± 0.54	 0.02 ± 0.54	 .190
Faith	 0.34 ± 0.36	 0.28 ± 0.36	 .907
SF-36 mental health	 2.08 ± 1.62	 −3.57 ± 1.62	 .017
SF-36 vitality	 2.53 ± 2.05	 3.45 ± 2.05	 .755

Abbreviations: TM, Transcendental Meditation; FACT-B, Functional Assessment 
of Cancer Therapy–Breast; FACIT-SP, Functional Assessment of Chronic 
Illness Therapy–Spiritual Well-Being.
a Data are reported as adjusted mean change ± SEM.
b Two-tailed.
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stress, through neuroendocrine mediators, may alter tumori-
genesis, oxidative metabolism, DNA repair, oncogene expres-
sion, growth factors, and other regulators of cell growth as well 
as dysregulate the activity of proteases, angiogenic factors, 
cytokines, and adhesion molecules involved in tumor invasion 
and metastasis.7 Meditation may improve the individual’s abil-
ity to disengage hyperreactive responses to stress triggers and 
may also promote natural physiological healing processes.

In the present study, the Transcendental Meditation pro-
gram produced a positive effect on affect as indicated by the 
FACT-B emotional well-being and SF-36 mental health 
scales (see Table 2). Previous research on the Transcendental 
Meditation program in other populations has found signifi-
cant reductions in anxiety,34,70 anger,71 and depression70 as 
well as reduced cortisol levels during the practice72 and over 
time.36,73

In comparing effect sizes for QOL with recent research 
conducted on other psychoeducational interventions, the 
range of QOL effect sizes in the present 2-year study (d = 
0.25-0.43) appear to be in the same general range as those of 
the Kissane et al14 study with group psychotherapy (d = 0.25) 
and the Goodwin et al74 study with group psychosocial sup-
port (d = 0.32) over 1-year periods. Previous research with a 
yoga intervention showed no significant effect compared 
with a wait-list control in the entire sample on overall QOL, 
although significant differences were observed in secondary 
subgroup analyses.3-5

There have been an increasing number of women using 
complementary and alternative medicine (CAM) for female-
specific cancers. In terms of breast cancer, recent studies 
indicate that CAM use among women may be as high as 
90%.75 Because breast cancer is the most frequently diag-
nosed cancer in women2 and because more women survive 
breast cancer than any other type of cancer,76 it is important 
to identify CAM interventions that can maintain and even 
improve health-related QOL for this disease group.77

Exploratory survival analysis indicated a nonstatistically 
significant 42% risk reduction in cancer-related mortality. 
Larger sample sizes and longer-term trials are needed to con-
firm this level of risk reduction and to evaluate the associa-
tion of survival status with change in QOL factors.

Strengths and Limitations of the Study
The major strength of this study was the use of a single-blind 
randomized controlled design with stratification for cancer 
stage, age, and membership in a social support group. 
Although this design helped equate the treatment groups on a 
number of important factors related to QOL in breast cancer 
patients, there was still a significant difference in negative 
ER status. Therefore, baseline receptor status was adjusted 
for by ANCOVA to statistically equate the groups. Future 
studies with larger sample sizes should confirm the findings 
of this trial with the use of active control groups rather than 
usual care alone.

Conclusions
The results of this randomized controlled trial indicate that the 
practice of the Transcendental Meditation program can improve 
the overall QOL of older women with breast cancer. In light of 
the pervasive problem cancer patients have of maintaining 
their QOL, this stress reduction program, with its ease of 
implementation and home practice, should be adopted in com-
prehensive care programs for women with breast cancer.

Acknowledgments

We would like to thank Laura Alcorn, Linda Heaton, Diane Prather-
Huff, OD, MPH, Jean Symington Craig, and Marilyn Ungaro for 
their assistance.

Declaration of Conflicting Interests
The authors declared no conflicts of interest with respect to the 
authorship and/or the publication of this article.

Funding
This work is supported by The National Center for Complementary and 
Alternative Medicine (NCCAM), Grant Number: 1K01AT004415-01

References

  1.	 Jemal A, Murray T, Samuels A, Ghafoor A, Ward E, Thun MJ. 
Cancer statistics, 2003. CA Cancer J Clin. 2003;53:5-26.

  2.	 American Cancer Society. Cancer Facts and Figures 2007. 
Atlanta, GA: American Cancer Society; 2007.

  3.	 Moadel AB, Shah C, Wylie-Rosett J, et al. Randomized con-
trolled trial of yoga among a multiethnic sample of breast 
cancer patients: effects on quality of life. J Clin Oncol. 2007;
25:4387-4395.

  4.	 Ganz PA, Guadagnoli E, Landrum MB, Lash TL, Rakowski W, 
Silliman RA. Breast cancer in older women: quality of life and 
psychosocial adjustment in the 15 months after diagnosis. J Clin 
Oncol. 2003;21:4027-4033.

  5.	 Ganz PA, Coscarelli A, Fred C, Kahn B, Polinsky ML, Petersen L. 
Breast cancer survivors: psychosocial concerns and quality of 
life. Breast Cancer Res Treat. 1996;38:183-199.

  6.	 Gellert GA, Maxwell R, Siegal B. Survival of breast cancer 
patients receiving adjunctive psychosocial support therapy: a 
10-year follow-up study. J Clin Oncol. 1993;11:66-99.

  7.	 Antoni MH, Lutgendorf SK, Cole SW, et al. The influence of 
bio-behavioural factors on tumour biology: pathways and mech-
anisms. Nat Rev Cancer. 2006;6:240-248.

  8.	 Andersen BL, Kiecolt-Glaser JK, Glaser R. A bio-behavioral 
model of cancer stress and disease course. Am Psychol. 1994;49:
389-404.

  9.	 Bovbjerg DH. Psychoneuroimmunology: a critical analysis of 
the implications for oncology in the 21st century. In: Lewis 
CE, O’Sullivan C, Barraclough J, eds. Psychoimmunology of 
Cancer: Mind and Body in the Fight for Survival? Oxford, UK: 
Oxford University Press; 1994:417-426.

 at CALIFORNIA DIGITAL LIBRARY on October 8, 2009 http://ict.sagepub.comDownloaded from 

http://ict.sagepub.com


Nidich et al	 233

10.	 Bovbjerg, DH, Conditioning, cancer, and immune regulation. 
Brain Behav Immun. 2003;17 Suppl 1: S58-61.

11.	 Spiegel D, Kato P. Psychological influences on cancer incidence 
and progression. Harv Rev Psychiatry. 1996;4:10-26.

12.	 Spiegel D. Psychological aspects of breast cancer treatment. 
Semin Oncol. 1997;24(suppl 1):S1-36-S31-47.

13.	 Stewart DE, Cheung AM, Duff S, et al. Attributions of cause 
and recurrence in long-term breast cancer survivors. Psycho­
oncology. 2001;10:179-183.

14.	 Kissane DW, Bloch S, Smith GC, et al. Cognitive-existential 
group psychotherapy for women with primary breast cancer: a 
randomised controlled trial. Psychooncology. 2003;12:532-546.

15.	 Derogatis LR, Morrow GR, Fetting J, et al. The prevalence of 
psychiatric disorders among cancer patients. JAMA. 1983;249:
751-757.

16.	 Hughes JE, Royle GT, Buchanan R, Taylor I. Depression and 
social stress among patients with benign breast disease. Br J Surg. 
1986;73:997-999.

17.	 Irving D, Brown B, Crooks D, Roberts J, Browne G. Psychosocial 
adjustment in women with breast cancer. Cancer. 1991;67:
1097-1117.

18.	 Goldberg JA, Scott RN, Davidson PM. Psychological morbidity 
in the first year after breast surgery. Eur J Surg Oncol. 1992;18:
327-331.

19.	 Maraste R, Brandt L, Olsson H, Ryde-Brandt B. Anxiety and 
depression in breast cancer patients at start of adjuvant radio-
therapy: relations to age and type of surgery. Acta Oncol. 
1992;31:641-643.

20.	 Mermelstein HT, Lesko L. Depression in patients with cancer. 
Psychooncology. 1992;1:199-215.

21.	 Omne-Ponten M, Holmberg L, Sjoden PO. Psychosocial adjust-
ment among women with breast cancer stages I and II: six-
year follow-up of consecutive patients. J Clin Oncol. 1994;12:
1778-1782.

22.	 Ferrell BR, Grant M, Funk B, Garcia N, Otis-Green S, Schaffner 
ML. Quality of life in breast cancer. Cancer Pract. 1996;4:331-
340.

23.	 Levy D, Thom TJ. Death rates from coronary disease: progress 
and a puzzling paradox. N Engl J Med. 1998;339:915-917.

24.	 Hughes J. Emotional reactions to the diagnosis and treatment of 
early breast cancer. J Psychosom Res. 1982;26:277-283.

25.	 Luebbert K, Dahme B, Hasenbring M. The effectiveness of relax-
ation training in reducing treatment-related symptoms and improv-
ing emotional adjustment in acute non-surgical cancer treatment: a 
meta-analytical review. Psychooncology. 2001;10:490-502.

26.	 Devine C, Westlake G. The effects of psychoeducational care 
provided to adults with cancer: meta-analysis of 116 studies. 
Oncol Nurs Forum. 1995;22:1369-1381.

27.	 Fawzy FI, Fawzy NW, Arndt LA, Pasnau RO. Critical review 
of psychosocial interventions in cancer care. Arch Gen Psych. 
1995;52:100-113.

28.	 Meyer TJ, Mark MM. Effects of psychosocial interventions 
with adult cancer patients: a meta-analysis of randomized 
experiments. Health Psychol. 1995;14:101-108.

29.	 Sheard T, Maguire P. The effects of psychological interventions 
on anxiety and depression in oncology. Psychooncology. 1996;
5(suppl):19.

30.	 Iacovino V, Reesor K. Literature on interventions to address can-
cer patients’ psychosocial needs: what does it tell us? J Psychosoc 
Oncol. 1997;15:47-71.

31.	 Spiegel D, Kraemer H, Bloom JR, Gottheil E. Effects of psy-
chosocial treatment on survival of patients with metastatic 
breast cancer. Lancet. 1989;2:888-891.

32.	 Reavley N, Pallant JF, Sali A. Evaluation of the effects of a psy-
chosocial intervention on mood, coping and quality of life in 
cancer patients. Integr Cancer Ther. 2009;8:47-55.

33.	 Carlson L, Ursuliak Z, Goodey E, Angen M, Speca M. The 
effects of a mindfulness meditation based stress reduction pro-
gram on mood and symptoms of stress in cancer outpatients: 6 
month follow-up. Support Care Cancer. 2001;9:112-123.

34.	 Eppley K, Abrams AI, Shear J. Differential effects of relaxation 
techniques on trait anxiety: a meta-analysis. J Clin Psychol. 
1989;45:957-974.

35.	 Alexander CN, Rainforth MY, Gelderloos P. Transcendental 
Meditation, self-actualization and psychological health: a con-
ceptual overview and statistical meta-analysis. J Soc Behav 
Pers. 1991;6:189-247.

36.	 MacLean C, Walton K, Wenneberg S, et al. Effects of the 
Transcendental Meditation program on adaptive mechanisms: 
changes in hormone levels and responses to stress after 4 months 
of practice. Psychoneuroendocrinology. 1997;22:277-295.

37.	 Schneider RH, Alexander CN, Staggers F, et al. Long-term 
effects of stress reduction on mortality in persons >55 years 
of age with systemic hypertension. Am J Cardiol. 2005;95:
1060-1064.

38.	 Orme-Johnson DW. Medical care utilization and the Transcendental 
Meditation program. Psychosom Med. 1987;49:493-507.

39.	 Orme-Johnson DW, Herron RE. An innovative approach to 
reducing medical care utilization and expenditures. Am J Manag 
Care. 1997;3:135-144.

40.	 Nidich R, Nidich S, Schneider R. The Transcendental Meditation 
program and quality of life in breast cancer patients: a feasibility 
study. J Psychosom Res. 2003;55:153.

41.	 Maharishi Mahesh Yogi. The Science of Being and the Art of 
Living. New York, NY: New American Library Inc; 1963.

42.	 Maharishi Mahesh Yogi. Maharishi Forum of Natural Law 
and National Law for Doctors. India: Age of Enlightenment 
Publications; 1995.

43.	 Roth R. Maharishi Mahesh Yogi’s Transcendental Meditation. 
Washington, DC: Primus; 2002.

44.	 Jevning R, Wallace RK, Biedebach M. The physiology of medi-
tation: a review. A wakeful hypometabolic integrated response. 
Neurosci Biobehav Rev. 1992;16:415-424.

45.	 Wallace RK. Physiological effects of Transcendental Meditation. 
Science. 1970;167:1751-1754.

46.	 Dillbeck MC, Orme-Johnson DW. Physiological differences 
between Transcendental Meditation and rest. Am Psychol. 
1987;42:879-881.

 at CALIFORNIA DIGITAL LIBRARY on October 8, 2009 http://ict.sagepub.comDownloaded from 

http://ict.sagepub.com


234	 Integrative Cancer Therapies 8(3)

47.	 Subrahmanyam S, Potkodi D. Neurohumoral correlates of 
Transcendental Meditation. J Biomed. 1980;1:73-88.

48.	 Infante JR, Torres-Avisbal M, Pinel P, et al. Catecholamine lev-
els in practitioners of the Transcendental Meditation technique. 
Physiol Behav. 2001;72:141-146.

49.	 Travis F, Wallace RK. Autonomic and EEG patterns during 
eyes-closed rest and Transcendental Meditation (TM) practice: 
the basis for a neural model of TM practice. Conscious Cogn. 
1999;8:302-318.

50.	 Cella DF, Tulsky DS, Gray G, et al. The Functional Assessment 
of Cancer Therapy Scale: development and validation of the 
general measure. J Clin Oncol. 1993;11:570-579.

51.	 Brady M, Cella DF, Mo F, et al. Reliability and validity of the 
Functional Assessment of Cancer Therapy–Breast quality-of 
life instrument. J Clin Oncol. 1997;15:974-986.

52.	 Cella DF, Tulsky DS, Gray G, et al. The Functional Assessment 
of Cancer Therapy Scale: development and validation of the 
general measure. J Clin Oncol. 1993;11:570-579.

53.	 Brady M, Peterman AH, Fitchett G, Mo M, Cella DF. A case for 
including spirituality in quality of life measurement in oncol-
ogy. Psychooncology. 1999;8:417-428.

54.	 Ware J, Sherbourne C. The MOS 36-item short-form health 
survey (SF-36): conceptual framework and item selection. Med 
Care. 1992;30:473-483.

55.	 Little RJA, Rubin DB. Statistical Analysis With Missing Data. 
New York, NY: Wiley; 1987.

56.	 Matching the intensity of risk factor management with the hazard 
for coronary disease events. J Am Coll Cardiol. 1996;27:957-1047.

57.	 Stefanek M, McDonald P. Brain, behavior and immunity in can-
cer. In: Miller S, Bowen D, Croyle R, Rowland J, eds. Handbook 
of Behavioral Science and Cancer. Washington, DC: American 
Psychological Association 2008: 499-516.

58.	 Reiche E, Nunes S, Morimoto H. Stress, depression, the immune 
system and cancer. Lancet Oncol. 2004;5:617-625.

59.	 Spiegel D, Geise-Davis J. Depression and cancer: mechanisms 
and disease progression. Biol Psychiatry. 2003;54:269-282.

60.	 Price MA, Tennant CC, Smith RC, et al. The role of psychoso-
cial factors in the development of breast carcinoma: Part I. The 
cancer prone personality. Cancer. 2001;91:679-685.

61.	 Lillberg K, Verkasalo PK, Kaprio J, Teppo L, Helenius H, 
Koskenvuo M. Stressful life events and risk of breast cancer in 
10,808 women: a cohort study. Am J Epidemiol. 2003;157:415-423.

62.	 Glaser R, Kiecolt-Glaser JK. Stress-induced immune dysfunction: 
implications for health. Nat Rev Immunol. 2005;5:243-251.

63.	 Chrousos GP, Gold PW. The concepts of stress and stress system 
disorders: overview of physical and behavioral homeostasis. 
JAMA. 1992;267:1244-1252.

64.	 Charmandari E, Tsigos C, Chrousos G. Endocrinology of the 
stress response. Annu Rev Physiol. 2005;67:259-284.

65.	 McEwen BS. Allostasis and allostatic load: implications for neu-
ropsychopharmacology. Neuropsychopharmacology. 2000;22:
108-124.

66.	 Sood AK, Bhatty R, Kamat AA, et al. Stress hormone-mediated 
invasion of ovarian cancer cells. Clin Cancer Res. 2006;12:
369-375.

67.	 Badino GR, Novelli A, Girardi C, Di Carlo F. Evidence for func-
tional beta-adrenoceptor subtypes in CG-5 breast cancer cell. 
Pharmacol Res. 1996;33:255-260.

68.	 Vandewalle B, Revillion F, Lefebvre J. Functional beta- 
adrenergic receptors in breast cancer cells. J Cancer Res Clin 
Oncol. 1990;116:303-306.

69.	 Marchetti B, Spinola PG, Pelletier G, Labrie F. A potential  
role for catecholamines in the development and progression 
of carcinogen-induced mammary tumors: hormonal control of 
beta-adrenergic receptors and correlation with tumor growth.  
J Steroid Biochem Mol Biol. 1991;38:307-320.

70.	 Sheppard WD, Staggers F, Johns L. The effects of a stress man-
agement program in a high security government agency. Anxiety 
Stress Coping. 1997;10:341-350.

71.	 Clayborne B, Alexander C, Schneider R, et al. Effects of stress 
reduction on anger and cardiovascular reactivity in hyper-
tensive African Americans: a randomized, controlled trial of 
Transcendental Meditation and progressive relaxation. Paper 
presented at: 12th International Conference on Hypertension in 
Blacks; July 20-23, 1997; London, UK.

72.	 Jevning R, Wilson AF, Smith WR. Adrenocortical activity dur-
ing meditation. Horm Behav. 1978;10:54-60.

73.	 Levitsky DK, Walton KG, MacLean CRK, et al. Reversal of 
neuroendocrine effects of chronic stress by the Transcendental 
Meditation technique. Soc Neurosci Abstr. 1995;21:1389.

74.	 Goodwin PJ, Leszcz M, Ennis M, et al. The effect of group psy-
chosocial support on survival in metastatic breast cancer. N Engl 
J Med. 2001;345:1719-1726.

75.	 Eschiti V. Lesson from comparison of CAM use by women 
with female-specific cancers to others: it’s time to focus on 
interaction risks with CAM therapies. Integr Cancer Ther. 
2007;6:313-344.

76.	 Perry S, Kowalski TL, Chang CH. Quality of life assessment in 
women with breast cancer: benefits, acceptability and utiliza-
tion. Health Qual Life Outcomes. 2007;5:24.

77.	 Knopf M. Psychosocial responses in breast cancer survivors. 
Semin Oncol Nurs. 2007;23:71-83.

 at CALIFORNIA DIGITAL LIBRARY on October 8, 2009 http://ict.sagepub.comDownloaded from 

http://ict.sagepub.com

