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Telepathy - the Ganzfeld Experiment 3 
From Wikipedia - The Online Encyclopedia  
Statistical proof that extra sensory perception, specifically telepathy, can happen, has happened and 
be repeated in laboratory experiments. 

 

  
How the Mind Hurts and Heals the Body 9 
by Ray, Oakley  
American Psychologist. 2004 Jan Vol 59(1) 29-40  
Changing thoughts imply a changing brain and thus a changing biology and body. Belief systems 
provide a baseline for the functioning brain upon which other variables act and have their effects. 

 

  
Who's Minding the Mind? 21 
Benedict Carey  
New York Times. July 31, 2007  
Psychologists at Yale altered people's judgments of a stranger by handing them a cup of coffee. New 
studies reveal a subconscious brain that is far more active, purposeful and independent than 
previously known. 

 

  
Reexamining Psychokinesis: Comment on Booth, Steinkamp, and Boller (2006). 25 
Radin, Dean; Nelson, Roger; Dobyns, York; Houtkooper, Joop  
Psychological Bulletin. 2006 Jul Vol 132(4) 529-532  
Existing studies provide statistical evidence for psychokinesis, that the evidence is generally of high 
methodological quality. 

 

  
Long-distance ESP: A Controlled Study 29 
Moss, Thelma; Chang, Alice F.; Levitt, Marc  
Journal of Abnormal Psychology. 1970 Oct Vol 76(2) 288-294  
Article Summary.  Experiments have yielded results that deviate from randomness to a significant 
degree, and that these results present some of the strongest quantifiable evidence for telepathy to date. 

 



 
Mindfulness Meditation and Substance Use in an Incarcerated Population 30 
Bowen, Sarah; Witkiewitz, Katie; Dillworth, Tiara M.; Chawla, Neharika; Simpson, 
Tracy L.; Ostafin, Brian D.; Larimer, Mary E.; Blume, Arthur W.; Parks, George A.; 
Marlatt, G. Alan 

 

Psychology of Addictive Behaviors. 2006 Sep Vol 20(3) 343-347  
Mindfulness Meditation (what Psychic Smarts teaches) leads to lower drug use and higher, increased 
positive psychosocial outcomes among incarcerated drug offenders than with other approaches. 

 

  
The Benefits of Being Present: Mindfulness and its Role in Psychological Well-being 35 
Brown, Kirk Warren; Ryan, Richard M.  
Journal of Personality and Social Psychology. 2003 Apr Vol 84(4) 822-848.  
Increases in mindfulness over time relate to declines in mood disturbance and stress.  
  
Transcendental Meditation, Mindfulness, and Longevity: 
An Experimental Study with the Elderly 

 
62 

Alexander, Charles N.; Langer, Ellen J.; Newman, Ronnie I.; Chandler, Howard M.; 
Davies, John L. 

 

Journal of Personality and Social Psychology. 1989 Dec Vol 57(6) 950-964.  
Article Summary.  After 3 years, survival rates for elderly was 100% for those practicing 
Transcendental Meditation and 87.5% for Minfulness Meditation in contrast to lower rates for other 
groups. 

 

  
Review of Man's Unconscious Passion 63 
Dearborn, George V. N.  
The Journal of Abnormal Psychology. 1920-1921 Dec-Mar Vol 15(5-6) 425-426.  
Article Summary.  Love is essentially psychic, and never can be wholly physical. Unconscious 
passion, apparently a contradiction in terms, is here demonstrated to be the main-spring of the actions 
of every-day life. 

 

  
A Randomized, Controlled Trial of the Effects of Remote, Intercessory Prayer on 
Outcomes in Patients Admitted to the Coronary Care Unit 

 
64 

William S. Harris, PhD; Manohar Gowda, MD; Jerry W. Kolb, MDiv; Christopher P. 
Strychacz, PhD; James L. Vacek, MD; Philip G. Jones, MS; Alan Forker, MD; James 
H. O'Keefe, MD; Ben D. McCallister, MD 

 

Arch Intern Med. 1999;159:2273-2278.  
Remote, intercessory prayer was associated [with improved medical outcomes]. This result suggests 
that prayer may be an effective adjunct to standard medical care. 
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How the Mind Hurts and Heals the Body

Oakley Ray
Vanderbilt University

The author reviews some of the social and behavioral
factors acting on the brain that influence health, illness,
and death. Supported with data from several areas of
research, his proposal for understanding health and illness
provides both the concepts and the mechanisms for study-
ing and explaining mind–body relationships. The brain is
the body’s first line of defense against illness, and the mind
is the emergent functioning of the brain. This mind–body
approach incorporates ideas, belief systems, and hopes as
well as biochemistry, physiology, and anatomy. Changing
thoughts imply a changing brain and thus a changing
biology and body. Belief systems provide a baseline for the
functioning brain upon which other variables act and have
their effects.

The mind is its own place, and in itself
Can make a Heav’n of Hell, a Hell of Heav’n.

—John Milton,Paradise Lost

In 1948, the World Health Organization defined health
as the presence of well-being—physical, mental, and
social—not as the absence of disease. The American

Psychological Association amended its bylaws in 2001 to
recognize “promoting health” as one of its major missions
(Thorn & Saab, 2001). In the past, the point of contact
between psychology and health has sometimes been
couched in economic terms: for instance, as in the title of
one article, “The Impact of Psychological Interventions on
Medical Cost Offset” (Chiles, Lambert, & Hatch, 1999; see
also Cummings, 1999). The dollar savings are impres-
sive—up to 20% in some situations—but the interventions
are only rarely used (Sobel, 2000). Another focus has been
on the contributions psychology can make to the prevention
of substance abuse and other behavioral social issues such
as child abuse (Carpenter, 2001; Ray & Ksir, 2004). These
are important, logical extensions of mainstream psycholo-
gy’s skills and science and should certainly be encouraged.

Health care is changing, as anyone involved in the
treatment of patients well knows (Grol, 2001; Shine, 2002).
Newspapers report daily on HMOs, alternative medicine,
health care costs, and many other issues. This article goes
beyond the traditional psychology–health issues and the
transient changes and topics discussed every day and pro-
vides evidence for a new perspective for understanding
health and disease, life and death.

Robert Ader (as quoted in Cherry, 1980) has alluded
to this new perspective on health in the following way:
“There’s been a huge transformation in the way we view
the relationship between our mind and good health, our

mind and disease. . . . In many ways, it’s nothing short of
a revolution” (pp. 94–96).

Table 1 summarizes several components of this trans-
formation in health care and the new perspective. The
middle column, labeledPast, has also been termed the
biomechanical (or biomedical) model. The right-hand col-
umn is the way of the future—the underpinnings of health
care for the next several decades. It has been called the
biopsychosocial model. These concepts are part of this new
perspective and are important to consider because “all
healers have a set of beliefs to which they refer in their
practice” (Prioreschi, 1991, p. 4).

This new approach to health says loudly and clearly
that the causes, development, and outcomes of an illness
are determined by the interaction of psychological, social,
and cultural factors with biochemistry and physiology. Our
physiology and biochemistry are not separate and distinct
from the rest of our life and our experiences. The mind—a
manifest functioning of the brain—and the other body
systems interact in ways critical for health, illness, and
well-being.

One report commented that “ ‘patient-centered care’ is
emerging as a key concept in modern medicine” and men-
tioned that patients who exerted “more control” and had
“more expression of emotion” (Frishman, 1996, p. 1) dur-
ing their visit to the doctor’s office showed improved health
and felt better. In other words, an active approach to our
health increases our chances of getting better.

Chiong (2001) concluded that “the modes of explana-
tion appropriate to illnesses like infections and poisons may
not be applicable to more complex complaints, such as
those involving interactions between mind, body and cul-
ture. . . . new modes of characterizing medical problems are
needed” (p. 90).

A report by Pincus (2000) provides support for the
patient-oriented focus of the biopsychosocial model sum-
marized in Table 1, and Chiong’s (2001) conclusion pro-
vides a possible basis for the recent shift in the health care
model away from the historically based biomedical model.
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Some History
How has health care developed in our civilization? Hip-
pocrates (ca. 460–ca. 377 BCE) said many wise things, but
I here mention only one: “ It is better to know the patient
who has the disease than it is to know the disease which the
patient has” (as quoted in Wesley, 2003).

Around 200 CE, Galen said that only about 20% of the
patients who came to see him had some physical basis for
their symptoms. Maybe patients and symptoms never
change. A recent study echoed Galen and summarized its
findings from a survey of general medical clinic patients,
saying that “only 16% of their complaints were explained
by biophysical paradigm of disease” (Merrill, Camacho,
Laux, Thornby, & Vallbona, 1991, p. S4).

For the next 1,400 years, body, mind, and soul re-
mained inseparable. In the 17th century, René Descartes
proposed a dualistic view of humans that said that the soul
(mind) and body were separate entities. This was a great
step forward because the Catholic Church accepted his
concept as well as its logical conclusion that the human
body could be studied without negatively affecting the soul.

Pasteur and the many “microbe hunters” (De Kruif,
1926) who followed him have provided the citizens of the
20th and 21st centuries with some victories over the infec-
tious diseases that have been the scourge of mankind since
the beginning of recorded history. As people survived to
greater ages and their lifestyles changed, a new set of
diseases and illnesses began to appear.

It must be emphasized, however, that not all of the
victories over illness and disease were the direct result of
biomedical advances (Frenk, 1998). Figure 1 shows clearly
that for many of the major infectious diseases, the decline
in their incidence began around 1900, well before the
occurrence of medical advances targeted at the disease.

Major psychosocial changes also occurred in the
United States around 1900, which resulted in “a new out-
look on life’s possibilities, a new optimism about enlarging
the human experience, a hopefulness that the human animal
had entered a new stage of evolution. . . . [There was] a
pervasive, exhilarating optimism in the land” (Abrams,
1978, pp. 1–2). One medical and social historian empha-
sized the importance of social and psychological variables
in the decline of these diseases before the medical inter-
ventions:

The history of rapid health gains in the United States is not
unique; the rate at which death rates have fallen is even more
rapid in more recently modernizing countries. The usual expla-
nations for this dramatic improvement—better medical care, nu-
trition, or clean water—provide only partial answers. More im-
portant in explaining the decline in death worldwide is the rise of
hope and the decline in despair and hopelessness. (Sagan, 1987, p.
184)

An increase in hope and a decrease in despair and
hopelessness—all functions of the mind—may be critically
important factors in our improved health and longer life.
There are many data to support this. A prospective study
of coronary heart disease (CHD) and paper-and-pencil-
measured optimism found that “a more optimistic explan-
atory style, or viewing the glass as half full, lowers the risk
of CHD in older men” (Kubzansky, Sparrow, Vokonas, &
Kawachi, 2001, pp. 913–914) and discussed other research
showing a link “between pessimism, hopelessness, and risk
of heart disease” (Kubzansky et al., 2001, p. 910). A
30-year study reported that “a pessimistic explanatory style
. . . is significantly associated with mortality” (Maruta,
Colligan, Malinchoc, & Offord, 2000, p. 140).

Anthropological evidence suggests that beliefs and
expectations contribute to sickness and death but, just as
important, that beliefs and expectations also heal (Hahn,
1987). Research is now beginning to specify these non-
medical factors that help people resist illness and live
longer.

Table 1
Health Care Models

Components of
health care
models Past Future

Focus Fighting sickness Building health
Emphasis Environmental factors Behavioral factors
Cause of

disease
Pathogen Host–pathogen

interaction
Patient role Passive recipient of

treatment
Active in treatment and

health
Belief system

of patient
Irrelevant Critically important

Physician
role

Determiner of
treatment and
healing process

Collaborator in
treatment and
healing process

Oakley Ray
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Psychoneuroimmunology
Before reviewing the research that forms the basis for this
article and the rationale for this paradigm of health and illness,
we must remember that there are four interacting information-
processing systems in humans: the mind (the functioning of
the brain), the endocrine system, the nervous system, and the
immune system (Maier, Watkins, & Fleshner, 1994). These
four systems continually communicate with each other, and
the science and paradigm of health incorporating all of these
systems have been termed psychoneuroimmunology. Several
excellent reviews have discussed neuroendocrine–immune
system interactions—mechanisms and illness implications
(Iransan, Antoni, & Lutgendorf, 1995; Keller, Shiflett,
Schleifer, & Bartlett, 1994).

The ideal in this area of research is a study in which
(a) predictions are made about the occurrence of stressful
situations, (b) immune system functioning is monitored,
and (c) health/illness changes are tracked. Such studies are
difficult to accomplish well. An excellent study was per-
formed in which 40 first-year medical students were fol-
lowed for one year, monitoring the effectiveness of their
immune systems before and during several exam periods.
The prediction was that the medical school exams would be
stressful and that this stress would impair the functioning of

the immune system. Impairment to the immune system
should result in an increase in infectious illnesses. This
complex study linked measurable changes in stress associ-
ated with concomitant depression in certain aspects of the
immune response and increased risk for infectious illness.
The number of days of activity restricted due to self-
reported acute illness (e.g., upper respiratory tract infec-
tions) was associated with examinations and decrements in
cellular immunity. In other words, the stress of exams did
seem to weaken the students’ immune systems and to lead to
more infections and illness (Kiecolt-Glaser & Glaser, 1987).

We are beginning to understand how these four sys-
tems interact to ensure health, fight disease, and delay
death. We are also learning what happens when the systems
fail (McEwen, 1999). Fundamental to understanding the
biopsychosocial approach is an awareness that three of the
systems—nervous, endocrine, immune—have receptors on
critical cells that can receive information (via messenger
molecules) from each of the other systems (Dantzer, 2001;
Raison & Miller, 2001; Trautmann & Vivier, 2001). For
my purposes, I consider the fourth system, the mind
(psyche), as the functioning of the brain (Andreasen, 1997).
Our thoughts, our feelings, our beliefs, and our hopes are
nothing more than chemical and electrical activity in the

Figure 1
The Fall in the Standard Death Rate (per 1,000 Population) for Nine Common Infectious Diseases in Relation to
Specific Medical Measures for the United States, 1900–1973

Note. From “Medical Measures and the Decline of Mortality,” by J. B. McKinlay and S. M. McKinlay, in The Sociology of Health and Illness: Critical Perspectives
(p. 25), by P. Conrad & R. Kern (Eds.), 1981, New York: St. Martin’s Press. Copyright 1982, by Bedford/St. Martin’s. Reprinted with permission of Bedford/St.
Martin’s.
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nerve cells of our brains. It is literally true that as experi-
ence changes our brains and thoughts, that is, changes our
minds, we are changing our biology.

From the biopsychosocial perspective, the mind is one
activity of the brain, and this activity of the brain is the
body’s first line of defense against illness, against aging,
against death, and for health and well-being. The concepts
and facts I cover below are not ephemeral but are based in
biochemistry, physiology, and neuroanatomy (Azar, 2001).

Several years ago, Norman Cousins used the phrase
“belief becomes biology” (Cousins, 1989). That is certainly
true. We know that our beliefs influence the biology of our
bodies. When an experience is psychological, not physical,
it is all in the mind. However, because the mind is a part of
the functioning brain, the body responds to the brain re-
gardless of whether the beliefs and ideas are imaginary or
based in reality, or whether they are positive or negative.
What a person thinks does make a difference—sometimes
it is good for him or her, sometimes it is bad.

In 1998, Eric Kandel, a Nobel Laureate in Physiology
or Medicine in 2000, provided the general mechanism
whereby beliefs do become biology. That is, he explained
the process used in the body to convert the electrical
activity in the brain, which represents thoughts, into longer
lasting changes in the body. He said,

Insofar as psychotherapy or counseling is effective and produces
long-term changes in behavior, it presumably does so through
learning, by producing changes in gene expression [i.e., the ac-
tions of genes on the body’s biochemistry] . . . that alter the
anatomical pattern of interconnections between nerve cells of the
brain. . . . Stated simply, the regulation of gene expression by
social factors makes all bodily functions, including all functions
of the brain, susceptible to social influences. (Kandel, 1998, p.
460)

The Determinants of Illness
Many factors interact within an individual to determine the
development of an infection. (A phrase such as proximal
cause may be substituted in place of pathogen for those
illnesses/diseases where infections may not be involved.)
In today’s world, where there is much talk about the human
genome and the genetic influences on everything from
intelligence to schizophrenia, can anyone doubt the contri-
bution of genetic factors in the determination of suscepti-
bility to infection (Koch, 2001; Winkelstein & Childs,
2001)?

In a similar way, personality (Eysenck, 1991; Fried-
man & Booth-Kewley, 1987), lifestyle (Jacobs, Spilken, &
Norman, 1969), and environment (Haggerty, 1980) have
varying effects on the development of an infection for
different individuals (Kemeny & Laudenslager, 1999). Fi-
nally, one cannot have an infection without a pathogen—
which may strongly or weakly contribute to the likelihood
of an infection developing.

The idea that an individual can be infected but not ill
may seem strange to many individuals but is well known to
those working in the health professions. Dubos (1955)
wrote about the differences between exogenous infections
and endogenous infections. Exogenous infections are those

in which illness directly results from exposure to a patho-
gen (e.g., smallpox). Endogenous infections are those
where the pathogen is frequently present in and has estab-
lished equilibrium with the body; illness results when the
infection exceeds the ability of the milieu to adapt and
maintain equilibrium (e.g., tuberculosis). There are many
studies that show a high percentage of individuals infected
with a pathogen, with only a small percentage developing
symptoms and exhibiting illness behavior (Cohen, Tyrrell,
& Smith, 1991; Haggerty, 1980).

Stress/Allostatic Load
Stress, “a rubric consisting of many variables and pro-
cesses” (Lazarus & Folkman, 1984, p. 12), is a major way
of upsetting important health-related homeostatic systems,
such as the equilibrium between the body and a pathogen
(Bremner, 1999). As our knowledge of these systems and
their interactions has increased, new formulations have
been developed. McEwen (2002) has introduced two con-
cepts.

Allostasis is produced by a swift and intricately organized system
of communication. It links the brain, which perceives a novel or
threatening situation; the endocrine system (chiefly the adrenal
glands), which is primarily responsible for mobilizing the rest of
the body; and the immune system for internal defense. (McEwen,
2002, p. 6)

He used the term allostatic load to describe “ the damage
that the allostatic response causes when it is functioning
improperly” (McEwen, 2002, p. 7).

Whether one prefers the historical term stress or the
more modern and more specific term allostatic load, the
question here is, Under what conditions does it develop?
There are two components to consider. One introduces the
demands of an individual’s environment—real or per-
ceived—and these demands may be few or many and
simple or complex. The second part of the equation relates
to the individual’s coping skills (resources), and these can
vary from few to many.

Stress/allostatic load is experienced when there is an
inadequate match between an individual’s coping skills and
the environmental demands that the individual believes
these skills must confront. It is important to note that it is
not the coping skills that individuals have or do not have
that are important. What counts are the coping skills that
individuals believe they have or do not have. Similarly,
except for some obvious physical environmental situa-
tions—such as natural disasters—the important determiner
of life demands is the perception of the situation. Hans
Selye (as quoted in Justice, 1994), the man who made the
world pay attention to stress, said, “ It’s not what happens
[to you] that counts; it is how you take it” (p. 258).

The balance between the individual’s coping skills
and the environmental demands determines psychological
equilibrium or disequilibrium. There are many components
that constitute coping skills, but I discuss only four cate-
gories. Of critical importance is the fact that these coping
skills are learned, not innate; they are processes that are not
automatic and may require conscious effort.
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Long lists of coping skills could be developed, and
much could be made of the differences between coping
traits and coping styles. For this article, only four catego-
ries of coping skills are mentioned. These are of greatest
importance for the health care concepts and research dis-
cussed below. The first category of coping skills is knowl-
edge, knowledge of the world we live in. How does the
world function? What are the levers and pulleys and pres-
sures and resistances that determine the ebb and flow of the
world around us?

What one knows affects one’s health, one’s well-
being, even how long one lives. The more an individual
knows about the surrounding world, the more that person is
able to understand, control, and deal effectively with it.
Facts help a person cope better with the environmental
demands being faced. Perhaps even more important than
the actual use of facts in dealing with events in the world
is the attitude that accompanies the acquisition of knowl-
edge. With knowledge, information, comes an empower-
ment, a belief that the world is understandable, controlla-
ble, and friendly. Perhaps the most stressful situation is the
ambiguity that comes from an awareness that one has
inadequate and incomplete information.

Knowledge is very difficult to measure, but if one
substitutes years of education—on the assumption that
more years of exposure to the educational process relate in
some positive way to the amount of learning and thus to
knowledge acquired—one should predict that increased
education relates to better health and a decreased mortality
(increased longevity).

Indeed, there is a very direct, linear relationship—for
both men and women: As the years of education increase
from grammar school to college postgraduate level, the
mortality rate declines (Kitagawa & Hauser, 1973). There
are many possible explanations for this relationship, and
the true one will probably be a combination of multiple
variables (Pincus, Esther, DeWalt, & Callahan, 1998).

The second class of coping skills, which I have named
inner resources, is a set of beliefs each of us acquires in the
process of growing up. Inner resources are not facts—they
are beliefs, assumptions, and predictions. The best known
example of this is the question posed to every child at some
age about a glass filled to the midpoint: “ Is the glass half
full or half empty? How do you see the world?” Compre-
hensive theories have been developed and researched that
fit under the rubric of inner resources. Vaillant and Muka-
mal (2001) spoke of “ involuntary mental mechanisms that
adaptively alter inner or outer reality in order to minimize
distress” (p. 840). Both Rotter’s (1966) internal/external
locus of control and Seligman’s explanatory styles ap-
proach (Kamen & Seligman, 1989) fit in here.

The third class of coping skills, social support, refers
to the interpersonal relationships that we have formed and
nurture. One of the major sections of this article focuses
directly on studies in this area. In general, the conclusion is
that for individuals, the larger the social support system is,
the lower the mortality rate (House, Landis, & Umberson,
1988).

The final category of coping skills is spirituality.
Twenty years ago, spirituality and religion were fringe
components in psychology and health care. Better ques-
tions, better methodologies, and a shift in the assumptions
that underlie the behavioral sciences have brought spiritu-
ality (including religious beliefs) almost into the main-
stream and certainly into our journals (Sloan & Bagiella,
2001).

A special section titled “Spirituality, Religion, and
Health” (Miller & Thoresen, 2003a) in the January 2003
issue of the American Psychologist should greatly increase
interest and research activity in this area because “here is a
genuine frontier for research, one in which psychologists
have both much to offer and much to learn” (Miller &
Thoresen, 2003b, p. 33). An article in the April 2003 issue
of Academic Medicine (Scheurich, 2003) commented that
“ the role of spirituality in medical practice has sparked
burgeoning interest in recent years” (p. 356) and discussed
the need for “a broad understanding of the roles of meaning
and belief” (p. 360) in training and education.

One study looked at the variables that influenced
mortality in men over 55 who had elective cardiac surgery
(Oxman, Freeman, & Manheimer, 1995). Two of the top
five predictors of six-month mortality are variables of in-
terest—social support and religious support. Those who
professed no strength or comfort from religion were three
times as likely to die in this six-month period as those who
said they drew strength and comfort from religion. Those
who did not participate in group activities were four times
more likely to die than those who did.

Group participation and support and comfort from
religious beliefs were measured with a paper-and-pencil
test prior to surgery. About 25% of those individuals who
indicated no group participation and also no comfort or
strength from their religious beliefs died in the six months
following surgery. Among those who indicated both group
participation and strength and comfort from religious be-
liefs, only 4% died in the first six months after surgery. In
another study, religious struggle—Does God love me?—
predicted a greater risk of death in medically ill elderly
patients (Pargament, Koenig, Tarakeshwar, & Hahn, 2001).

These four categories of coping skills—knowledge,
inner resources, social support, and spiritual beliefs—are
not easily quantified or measured, but some attempts have
been made and are reflected in many of the studies referred
to in this article. A similar problem exists for life (envi-
ronmental) demands. There have been some major steps in
this area, such as the Critical Life Events Scale (Cohen,
Kessler, & Underwood, 1995; Holmes & Rahe, 1967). It is
a truism, however, that what one person sees as an insur-
mountable demand is welcomed as an interesting challenge
by another, while not even recognized as a unique situation
by a third.

Stress and Upper Respiratory Illness
In one study (Cohen et al., 1991) of the relationship be-
tween stress, infection, and illness, young adult volunteers
were quarantined for three days—to ensure that they were
not harboring any common cold virus—before nasal ad-
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ministration of one of five rhinoviruses or a placebo.
Still in isolation, the participants were monitored—via
physician inspection and daily throat swabs—to deter-
mine if the viruses were replicating. The development of
illness symptoms was also monitored by physician
exam, self-report, and, for example, weight of mucus-
laden nasal tissues. High concordance was found for
measures of both infection (viruses’ replication) and
illness (symptoms).

Prior to quarantine, paper-and-pencil tests were ad-
ministered to the participants to measure three stress-
related variables: perceived stress, negative affect, and
number of stressful life events in the past year. Perceived
stress was defined as the degree to which an individual
feels able to cope with current life demands. Negative
affect was defined as the degree to which an individual
feels unhappy or anxious about himself or herself. Stressful
life events were measured as the number of major stressful
events experienced by the individual in the past year.
Scores for all three were combined to provide a single
stress-measure score, and this variable is plotted on the
x-axis of Figures 2A and 2B. No differences were reported
among the five virus strains, so all data are grouped to-
gether. As the stress measure increased from low to high,
the percentage of participants with replicating viruses (in-
fection) increased from the low 70s to the low 90s (Figure
2A). The percentage of participants with cold symptoms
also increased as their stress levels increased from about
27% to 47%—Figure 2B—although fewer individuals
showed illness than were infected.

Subsequent analysis of these data (Cohen, Tyrrell, &
Smith, 1993) distinguished those who would (above the
median in negative affect and in perceived stress) and those
who would not become infected (below the median), but
these two variables did not predict those who would be-
come ill. Those participants with stressful life events
greater than the median were more likely to develop illness.
That information is shown graphically in Figure 3, which
provides an algorithm for the development of an upper
respiratory illness. These results have been validated in part
by research reported by independent investigators (Stone et
al., 1992).

Several later studies have both expanded and clar-
ified the positive correlation between high stress and the
increased probability of an upper respiratory infection
(Cohen, 1996; Takkouche, Regueira, & Gestal-Otero,
2001). Cohen has presented evidence that it may be the
pro-inflammatory cytokine IL-6 that mediates the in-
crease in upper respiratory illness symptoms in infected
high-stress-level individuals (Cohen, Doyle, & Skoner,
1999).

Psychotherapy, Beliefs, and Physical
Illness

Talking about problems and anxieties makes people feel
better, function better, and experience fewer psychological
symptoms (Seligman, 1996; Smith & Glass, 1977). James
Pennebaker (1990) initiated a series of studies using the

Figure 2
Observed Relationship Between the Psychological Stress Index and (A) Rate of Infection and (B) Rate of
Clinical Colds

Note. From “Psychological Stress and Susceptibility to the Common Cold,” by S. Cohen, D. A. Tyrrell, & A. P. Smith, 1991, New England Journal of Medicine,
325, p. 609. Copyright 1991 by the Massachusetts Medical Society. Reprinted with permission.
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technique of asking students to anonymously either write or
talk into a tape recorder for 20 minutes a day on four
consecutive days. They were either to write or to speak
about trivial things—for instance, the room they were
in—or about a personal traumatic experience, focusing on
their emotions.

“Writing about their deepest thoughts and feelings
about traumas resulted in improved moods, more positive
outlook, and greater physical health” (Pennebaker, 1990, p.
45). Furthermore,

the individuals who showed the greatest health improvements
were those who wrote about topics that they had actively held
back from telling others. . . . The present findings . . . suggest that
the disclosure of traumas is simultaneously associated with im-
provement in certain aspects of immune function and physical
health. (Pennebaker & Kiecolt-Glaser, 1988, pp. 244–245)

The amount and sophistication of research in this field are
increasing rapidly (Kelly, 1999).

Many questions remain, including whether psycho-
therapy and an individual’s beliefs can influence the course
of a major physical illness such as cancer (Eells, 2000).
One study began with the hypothesis that “ the psycholog-
ical stance which patients adopt when they develop cancer
can, in some cases, influence the course of their disease”
(Greer, 1991, p. 43). The participants were women with
breast cancer who had received a simple mastectomy.
Three months after the surgery, when the researchers as-
sumed the acute reaction to the diagnosis and the surgery
would perhaps have subsided, they interviewed each
woman to find out what having cancer implied to her, and
what she had thought and done about the threat of cancer.

Of major importance was the finding that at the 5-,
10-, and 15-year follow-ups, the best single predictor of
death (from any cause, including breast cancer) or recur-
rence of cancer was the psychological response of each
woman three months after surgery. Her mental attitude
three months after surgery better predicted the likelihood of
dying or having a recurrence of cancer than did the size of
her tumor, the tumor’s histologic grade, or her age. The
15-year follow-up results are straightforward: Women who
showed fighting spirit (“ I’m going to beat this” ) or denial
(“ I never had cancer, the doctor took off my breast as a
precaution” ) had a 50% chance of surviving 15 years in
good health. Women with the other three attitudes (stoic
acceptance, hopelessness, anxious preoccupation) had
about a 15% chance of surviving 15 years.

A recent study (Watson, Haviland, Greer, Davidson,
& Bliss, 1999) followed a larger number of women with
early stage breast cancer for five years and reported that
their paper-and-pencil measure of fighting spirit “was not
associated with improved survival” (p. 1335) but that “pa-
tients who had a high score on the helpless measure at
baseline were more likely to have relapsed or died during
the 5 years” (p. 1335).

In an area as new and complex as this, with different
measures of the psychological variables and ever-increasing
sophistication of the biological measures, it is not surpris-
ing that there is not unanimity in study results. A comment
on the differences between the Greer (1991) and Watson et
al. (1999) studies concluded:

One curious aspect of these divergent findings is that helpless-
ness/hopelessness, which does matter, seems on the surface at

Figure 3
Algorithm for the Possible Development of an Upper Respiratory Illness

Note. Algorithm graphed from data presented in Cohen, Tyrrell, and Smith (1993). High–low is median split of pencil-and-paper test scores.
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least to be an opposite of fighting spirit, which does not matter.
Put another way, it appears that while fighting spirit makes no
difference, a possible opposite makes things worse. (Harris
Dienstfrey, as quoted in “ Investigations,” 2000, p. 118)

More data and better measures are needed to settle this
issue, but at one level, it is amazing that any attitude can
have a major effect on survival. There are, however, many
reports that fit with this belief (Reed, Kemeny, Taylor,
Wang, & Visscher, 1994; Solomon, Temoshok, O’Leary,
& Zich, 1987). To increase the probability and the duration
of one’s survival when confronted with a major medical
illness, one should follow the Norman Cousins rule: “Don’ t
deny the diagnosis, just defy the verdict that is supposed to
go with it” (Cousins, 1989, p. 26).

A small longitudinal, prospective study (Cunningham
et al., 2000) of patients with medically incurable metastatic
cancer of different types supported that rule. It showed that
patients who demonstrated high involvement in the psy-
chological work of group therapy survived three times
longer than patients with low involvement.

Two studies (Grossarth-Maticek & Eysenck, 1989;
Spiegel, Kraemer, Bloom, & Gottheil, 1989) looked at
psychotherapy and cancer survival rates. Both showed a
positive effect, but the Spiegel et al. (1989) study serves to
illustrate the point. All of the women in it were diagnosed
with metastatic breast cancer and received chemotherapy.
They were assigned randomly to receive group therapy or
not. One year of weekly 90-minute group therapy sessions
for these women almost doubled their survival time. When
all other conditions and treatments were identical, those
women who received group therapy survived an average of
36.6 months, compared with an average of 18.9 months for
those who did not participate in group therapy. A 2001
study (Goodwin et al., 2001) using a similar paradigm did
not find increased survival in the women in the support
group but did find that their reported quality of life was
better. More research should help parse the issue (Helge-
son, Cohen, Schulz, & Yasko, 2000; Spiegel, 2001).

Social Support, Health, and the
Chance of Dying
An early study (Berkman & Syme, 1979) explored the
relationship between the size and type of an individual’s
social network and that individual’s health and chance of
dying. This study asked simple questions about personal
habits, life experiences, and backgrounds of almost 7,000
people in Alameda County, California, who were followed
over a nine-year period. Also measured were social rela-
tionships in four different areas: marriage, friends and
relatives, church membership and involvement, and other
group memberships. When all other factors were controlled
(e.g., smoking, weight, etc.), the probability of an individ-
ual’s death over the nine years was related to the size of his
or her social support system.

All four social areas studied were important, but most
important in predicting mortality was being active with
friends and relatives. One mental health professional said it
well: “So many people are ashamed to admit they’ re

lonely, that they need companionship, love, that they’ re not
self-sufficient. . . . Our hospitals are filled with the ‘casu-
alties’ of loneliness” (James J. Lynch, as quoted in Shubin,
1978, p. 3). Mother Teresa said it best: “Being unwanted is
the worst disease that any human being can ever experi-
ence” (as quoted in Muggeridge, 1997, p. 17).

One review of 50 studies found “ that individuals with
high levels of social support had lower blood pressure than
individuals with lower levels of social support” (Uchino,
Uno, & Holt-Lunstad, 1999, p. 146), and a review of 19
studies suggested “ that individuals with high levels of
social support had stronger natural killer cell responses
(i.e., ability to kill susceptible tumor cells) than individuals
with lower levels of social support” (Uchino et al., 1999, p.
147). A comment by David Spiegel stated that “ the strength
of this relationship [between social support and mortality]
is as great as that between high serum cholesterol and
mortality or between smoking and mortality” (Spiegel,
1994, p. 12).

No one is sure why or how increased social interaction
decreases mortality, but it does for most people. Perhaps
the reason is that having more friends helps an individual to
deal better with the stresses and anxieties of life. Alterna-
tively, the reason could be that being surrounded by people
who care about us and for whom we care convinces us to
increase our health-producing behaviors. The study of crit-
ical variables continues (Cohen, Gottlieb, & Underwood,
2001; Uchino et al., 1999; Vitaliano et al., 2001).

Death of a Spouse and Death of the
Survivor
Building and maintaining close relationships are positive
health habits and tie into decreased mortality. Perhaps the
closest relationship many people build is in a marriage.
Many have spoken of an individual’s spouse as his or her
best friend. A National Institutes of Health (NIH) report
(Berman & Larson, 1994) commented on the 700,000
individuals over the age of 50 who die each year, saying
that 35,000 die in the year following their spouse’s death.
The report concluded that one fifth of those first-year
deaths are the direct result of the loss of the spouse. The
report also stated that “ the mortality of the surviving spouse
during the first year of bereavement has been found to be 2
to 12 times that of married people the same age” (Berman
& Larson, 1994, p. 5).

One study of more than 4,000 White men and women
who became widowed during a 12-year period matched
them with married persons of the same age, sex, race, and
place where they lived (Helsing, Szklo, & Comstock,
1981). Two things made this study stand out: (a) The
lifestyles of the widowed and married groups were
matched, and (b) the individuals were followed over a long
time. Statistical analysis controlled for the effects of age,
cigarette smoking, and education, as well as age at first
marriage, church attendance, and socioeconomic level. The
question asked was whether there were differences in mor-
tality rates between those who had been widowed and those
who had not been widowed.
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The results were clear. When a man’s wife died, his
own probability of death increased 25%. However, when a
woman’s husband died, her mortality rate increased less
than 5%. In this study, the effects of a broken heart were
more than five times greater for men than for women.

Losing a wife or a close relative (Rees & Lutkins,
1967) through death does have a negative effect on health
and predicts an earlier death more for men than for women
(Clayton, 1974). The same is true for divorce (Kiecolt-
Glaser et al., 1987). A study on the interaction of gender,
social support, and cardiovascular response to stress con-
cluded that “married men are healthier because they marry
women. Women do not profit as much from marriage or
suffer as much from separation . . . because the support
they gain or lose is the less effective support of a man”
(Glynn, Christenfeld, & Gerin, 1999, p. 234).

The Will to Live
Newspaper reports of sudden deaths and miraculous sur-
vivals appear so frequently that we can no longer ignore the
possibility that our thoughts can influence our survival. Our
minds have that power. Some fatal heart attacks and other
sudden deaths result from an individual’s response to a
significant psychological situation—good or bad. One ar-
ticle commented that “many studies have found an increase
in morbidity or mortality associated with personally signif-
icant symbolic occasions” (Phillips, Van Voorhees, &
Ruth, 1992, p. 532).

All of us have at least one event that has personal
symbolic meaning: our birthdays. Few people forget their
birthdays or fail to mark them in some special way. Could
a person postpone his or her death for an upcoming birth-
day? Several studies have looked at death from natural
causes and its relationship to birthdays. The other variable
studied has been the level of success achieved by
individuals.

One way to study the success–birthday–death rela-
tionship is to look at the date of death for individuals for
whom birthdays are a positive experience and a day to
reflect with pride on their achievements. Famous individ-
uals might accord special significance to their birthdays.
Parties, recognition, and congratulatory messages from
other prominent people may make their birthdays some-
thing to look forward to. However, our question is whether
their birthdays are events for which to live: Is there evi-
dence that famous people wait until after their birthdays
to die?

Several studies have looked at the deaths of important
men. One (Phillips, 1972) reported actual deaths as a per-
centage of expected deaths. In this study, death was con-
sidered to be a random event throughout the year. The
percentage of deaths expected every month was 100%
divided by 12, or 8.3% a month. Results for three groups of
well-known men—the very famous (e.g., George Washing-
ton, Thomas Edison), the not so famous (e.g., John Han-
cock, Edgar Allan Poe), and the least famous (e.g., Ruth-
erford B. Hayes, Nikola Tesla)—were obtained. Levels of
fame were determined by how often the person’s name
appeared in two sets of biographies written for children.

The results showed that fewer famous men died in the
month before their birthday month than would be expected
if death were a random event. The more famous the men
were, the less likely they were to die in this period. Of the
very famous, only 22% of the expected number died in the
month before their birth month. For the not so famous and
the least famous, the percentages were 37% and 80%,
respectively. In other words, the most famous were five
times less likely to die in the month before their birthdays
than the average person.

Shifting to a different type of personally significant
occasion, one report looked at the patterns of death over an
18-year period of a large number of men around the Jewish
holiday of Passover (Phillips & King, 1988). Because Pass-
over is a major family celebration led by the head of the
household, it has traditionally had special significance for
Jewish men. The evidence from the study showed over-
whelmingly that Jewish men “delayed” their deaths until
after this event of personal significance.

This study (Phillips & King, 1988) compared two very
brief time periods—the week before and the week after
Passover. Passover is a social as well as a religious event.
When the first day of Passover occurs on a weekend, social
importance increases because it is more likely that friends
and family will gather together. The death rate of Jewish
men around weekend Passovers showed a 24% decrease in
the week before a weekend Passover and a 24% corre-
sponding increase in the week after Passover. No change
was observed in the death rate before or after Passover
among Jewish women, young Jewish children, Black
adults, or Asian adults.

A similar study looked at deaths in the week before
and the week after the Chinese Harvest Moon Festival
(Phillips & Smith, 1990). The Harvest Moon Festival has
special symbolic meaning for a specific group of individ-
uals—elderly Chinese women. This is the major opportu-
nity in the year for elderly women to be the center of
attention and activity. Over a 25-year period, mortality
from natural causes in Chinese women age 75 years or
older dropped by more than one third in the week before
the Harvest Moon Festival and increased in the week after
by 35%. That increase and decrease of deaths did not
appear in younger Chinese women or in other groups of
individuals living in the same area and in the same period
of time.

These studies suggest that the will to live is an im-
portant part of staying alive. More than that, these studies
show that our minds are powerful in determining life and
death, health and well-being. All the evidence points to the
same conclusion: When an event that is important to an
individual is coming up in the near future, it seems possible
for some people to delay death until after the significant
date has occurred. Not all types of deaths can be delayed,
however. In fact, for Jewish men, Figure 4 shows that the
decrease before and the increase after the significant event
(Passover) occurred in only three classes of natural deaths:
cerebrovascular diseases (strokes), diseases of the heart
(heart attacks), and malignant neoplasms (cancers). Deaths

37January 2004 ● American Psychologist



due to infections, for example, were not affected (Phillips
& Smith, 1990).

The same three causes of death also shaped the inci-
dence of death for elderly Chinese women around the
Harvest Moon Festival. These are the three leading causes
of death in the United States and are responsible for about
60% of all deaths. Our thoughts appear to have a special
impact on these three conditions, which seem to be readily
influenced by our belief systems.

The power that our thoughts have on the body is not
magic. The mind–body connection is supported by the very
best of modern-day research, and each year, we learn more
and more about how this connection works. It is very clear
that what one thinks and believes affects one’s health,
one’s well-being, and even one’s chances of dying.

Discussion
We already know from studies presented here and from
other reviews (Dienstfrey, 2001) that what we believe,
what we think, has both positive and negative effects on
our physical health. The challenge for psychological sci-
ence is to determine (a) to what extent this is true and (b)
the psychobiological mechanisms.

We have had stories for 2,000 years. The tale of
Ananias and his wife being frightened to death when they
believed God knew they had lied to Him (Acts 5:1–10,
King James Version) has its modern-day counterpart in the
reports of the impact of the random Iraqi missile attacks on
Israel. “During the first days of the Gulf War we noted a
sharp rise in the incidence of acute MI [heart attacks] and
sudden death in our area compared with the five control
periods” (Meisel et al., 1991, p. 660; see also Kark, Gold-
man, & Epstein, 1995).

As the complexity of mind–body situations increases,
so does the difficulty of analysis and of the identification of
mechanisms. A final study provides examples of complex
mind–body–culture interactions. It directly addressed the
issue of whether a set of beliefs can hasten the occurrence
of death. This study (Phillips, Ruth, & Wagner, 1993)
looked at Chinese Americans with different levels of con-
viction regarding Chinese culture and astrology. Two basic
beliefs in Chinese astrology were most relevant. The first
belief is that a person’s fate is strongly influenced by the
astrological year of his or her birth; the second is that each
astrological year is associated with a body organ or type of
illness or symptom.

When a believer in these concepts develops the illness
associated with his or her birth year, that person believes
that his or her belief system has been confirmed and that an
early death is probable. This study (Phillips et al., 1993)
asked the simple question, When an individual committed
to this astrological system develops an illness that is asso-
ciated with his or her birth year, does that person die sooner
than individuals with the same illness who were born in a
different astrological year or who have a lesser degree of
commitment to the belief system? The evidence was clear:
Such people do, indeed, die sooner. The results were sum-
marized as follows:

Chinese-Americans, but not Whites, die significantly earlier than
normal (1.3 to 4.9 yr) if they have a combination of disease and
birthyear which Chinese astrology and medicine consider ill-
fated. The more strongly a group is attached to Chinese traditions,
the more years of life are lost. Our results hold for nearly all major
causes of death studied. (Phillips et al., 1993, p. 1142)

In other words, up to five years of life could be lost
because of a belief system. Believing that control is out of
one’s hands leads to bad health consequences. As the authors
of this study said, “When people contract a disease which is
associated with the phase of their birthyear, they may be more
likely than others to feel helpless, hopeless, and stoic” (Phil-
lips et al., 1993, p. 1142), and they may die earlier than an
individual with the same disease born in a different year.

Conclusion
This developing model of health and illness, called the
biopsychosocial model, provides the concepts and the com-
ponents to change the way we view much of the world. The
components are the neurotransmitters, hormones, and cy-
tokines that act as messenger molecules carrying informa-
tion between the nervous, endocrine, and immune systems.
The concepts include two very basic ones: (a) The thought
processes are the functioning of the brain, and (b) as we
change our minds (our thoughts), we change our brains and
therefore our bodies.

Some believe that “ recent research provides compel-
ling evidence of mind–brain–body interactions at the or-
ganismal, cellular, and molecular level that can impact on
the health and quality of life of individuals” (Straus, 2001).
The associate director of behavioral and social sciences
research at NIH has stated that “we know that at least half
of all deaths in the United States have behavioral and social

Figure 4
Type of Illness Causing Death in Unambiguously
Jewish-Named Men in the Week Before and the
Week After Passover

Note. Calculated from data in Phillips and King (1988, Table III).
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factors as significant causes” (Raynard S. Kington, as
quoted in Carpenter, 2001, p. 78).

The hard work of designing and executing studies and
of identifying relationships and showing mechanisms that
will allow us to go beyond phenomenology has started but
is mostly still to come. The consequences of shifting to this
new paradigm and obtaining a clearer and better under-
standing of the interactions among the components of the
biopsychosocial model will be beneficial to individuals,
government policymakers, and religious and social leaders,
as well as to the behavioral sciences and all who work in
the broad area of health care.
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Who’s Minding the Mind?

By BENEDICT CAREY

In a recent experiment, psychologists at Yale altered people’s judgments of a stranger by handing them a

cup of coffee.

The study participants, college students, had no idea that their social instincts were being deliberately

manipulated. On the way to the laboratory, they had bumped into a laboratory assistant, who was holding

textbooks, a clipboard, papers and a cup of hot or iced coffee — and asked for a hand with the cup.

That was all it took: The students who held a cup of iced coffee rated a hypothetical person they later read

about as being much colder, less social and more selfish than did their fellow students, who had

momentarily held a cup of hot java.

Findings like this one, as improbable as they seem, have poured forth in psychological research over the last

few years. New studies have found that people tidy up more thoroughly when there’s a faint tang of cleaning

liquid in the air; they become more competitive if there’s a briefcase in sight, or more cooperative if they

glimpse words like “dependable” and “support” — all without being aware of the change, or what prompted

it.

Psychologists say that “priming” people in this way is not some form of hypnotism, or even subliminal

seduction; rather, it’s a demonstration of how everyday sights, smells and sounds can selectively activate

goals or motives that people already have.

More fundamentally, the new studies reveal a subconscious brain that is far more active, purposeful and

independent than previously known. Goals, whether to eat, mate or devour an iced latte, are like neural

software programs that can only be run one at a time, and the unconscious is perfectly capable of running

the program it chooses.

The give and take between these unconscious choices and our rational, conscious aims can help explain

some of the more mystifying realities of behavior, like how we can be generous one moment and petty the

next, or act rudely at a dinner party when convinced we are emanating charm.

“When it comes to our behavior from moment to moment, the big question is, ‘What to do next?’ ” said John

A. Bargh, a professor of psychology at Yale and a co-author, with Lawrence Williams, of the coffee study,

which was presented at a recent psychology conference. “Well, we’re finding that we have these unconscious

behavioral guidance systems that are continually furnishing suggestions through the day about what to do

next, and the brain is considering and often acting on those, all before conscious awareness.”



Dr. Bargh added: “Sometimes those goals are in line with our conscious intentions and purposes, and

sometimes they’re not.”

Priming the Unconscious

The idea of subliminal influence has a mixed reputation among scientists because of a history of advertising

hype and apparent fraud. In 1957, an ad man named James Vicary claimed to have increased sales of

Coca-Cola and popcorn at a movie theater in Fort Lee, N.J., by secretly flashing the words “Eat popcorn”

and “Drink Coke” during the film, too quickly to be consciously noticed. But advertisers and regulators

doubted his story from the beginning, and in a 1962 interview, Mr. Vicary acknowledged that he had

trumped up the findings to gain attention for his business.

Later studies of products promising subliminal improvement, for things like memory and self-esteem,

found no effect.

Some scientists also caution against overstating the implications of the latest research on priming

unconscious goals. The new research “doesn’t prove that consciousness never does anything,” wrote Roy

Baumeister, a professor of psychology at Florida State University, in an e-mail message. “It’s rather like

showing you can hot-wire a car to start the ignition without keys. That’s important and potentially useful

information, but it doesn’t prove that keys don’t exist or that keys are useless.”

Yet he and most in the field now agree that the evidence for psychological hot-wiring has become

overwhelming. In one 2004 experiment, psychologists led by Aaron Kay, then at Stanford University and

now at the University of Waterloo, had students take part in a one-on-one investment game with another,

unseen player.

Half the students played while sitting at a large table, at the other end of which was a briefcase and a black

leather portfolio. These students were far stingier with their money than the others, who played in an

identical room, but with a backpack on the table instead.

The mere presence of the briefcase, noticed but not consciously registered, generated business-related

associations and expectations, the authors argue, leading the brain to run the most appropriate goal

program: compete. The students had no sense of whether they had acted selfishly or generously.

In another experiment, published in 2005, Dutch psychologists had undergraduates sit in a cubicle and fill

out a questionnaire. Hidden in the room was a bucket of water with a splash of citrus-scented cleaning fluid,

giving off a faint odor. After completing the questionnaire, the young men and women had a snack, a

crumbly biscuit provided by laboratory staff members.

The researchers covertly filmed the snack time and found that these students cleared away crumbs three

times more often than a comparison group, who had taken the same questionnaire in a room with no

cleaning scent. “That is a very big effect, and they really had no idea they were doing it,” said Henk Aarts, a

psychologist at Utrecht University and the senior author of the study.

The Same Brain Circuits



The real-world evidence for these unconscious effects is clear to anyone who has ever run out to the car to

avoid the rain and ended up driving too fast, or rushed off to pick up dry cleaning and returned with wine

and cigarettes — but no pressed slacks.

The brain appears to use the very same neural circuits to execute an unconscious act as it does a conscious

one. In a study that appeared in the journal Science in May, a team of English and French neuroscientists

performed brain imaging on 18 men and women who were playing a computer game for money. The players

held a handgrip and were told that the tighter they squeezed when an image of money flashed on the screen,

the more of the loot they could keep.

As expected, the players squeezed harder when the image of a British pound flashed by than when the image

of a penny did — regardless of whether they consciously perceived the pictures, many of which flew by

subliminally. But the circuits activated in their brains were similar as well: an area called the ventral

pallidum was particularly active whenever the participants responded.

“This area is located in what used to be called the reptilian brain, well below the conscious areas of the

brain,” said the study’s senior author, Chris Frith, a professor in neuropsychology at University College

London who wrote the book “Making Up The Mind: How the Brain Creates our Mental World.”

The results suggest a “bottom-up” decision-making process, in which the ventral pallidum is part of a circuit

that first weighs the reward and decides, then interacts with the higher-level, conscious regions later, if at

all, Dr. Frith said.

Scientists have spent years trying to pinpoint the exact neural regions that support conscious awareness, so

far in vain. But there’s little doubt it involves the prefrontal cortex, the thin outer layer of brain tissue

behind the forehead, and experiments like this one show that it can be one of the last neural areas to know

when a decision is made.

This bottom-up order makes sense from an evolutionary perspective. The subcortical areas of the brain

evolved first and would have had to help individuals fight, flee and scavenge well before conscious, distinctly

human layers were added later in evolutionary history. In this sense, Dr. Bargh argues, unconscious goals

can be seen as open-ended, adaptive agents acting on behalf of the broad, genetically encoded aims —

automatic survival systems.

In several studies, researchers have also shown that, once covertly activated, an unconscious goal persists

with the same determination that is evident in our conscious pursuits. Study participants primed to be

cooperative are assiduous in their teamwork, for instance, helping others and sharing resources in games

that last 20 minutes or longer. Ditto for those set up to be aggressive.

This may help explain how someone can show up at a party in good spirits and then for some unknown

reason — the host’s loafers? the family portrait on the wall? some political comment? — turn a little sour,

without realizing the change until later, when a friend remarks on it. “I was rude? Really? When?”

Mark Schaller, a psychologist at the University of British Columbia, in Vancouver, has done research

showing that when self-protective instincts are primed — simply by turning down the lights in a room, for



instance — white people who are normally tolerant become unconsciously more likely to detect hostility in

the faces of black men with neutral expressions.

“Sometimes nonconscious effects can be bigger in sheer magnitude than conscious ones,” Dr. Schaller said,

“because we can’t moderate stuff we don’t have conscious access to, and the goal stays active.”

Until it is satisfied, that is, when the program is subsequently suppressed, research suggests. In one 2006

study, for instance, researchers had Northwestern University undergraduates recall an unethical deed from

their past, like betraying a friend, or a virtuous one, like returning lost property. Afterward, the students had

their choice of a gift, an antiseptic wipe or a pencil; and those who had recalled bad behavior were twice as

likely as the others to take the wipe. They had been primed to psychologically “cleanse” their consciences.

Once their hands were wiped, the students became less likely to agree to volunteer their time to help with a

graduate school project. Their hands were clean: the unconscious goal had been satisfied and now was being

suppressed, the findings suggest.

What You Don’t Know

Using subtle cues for self-improvement is something like trying to tickle yourself, Dr. Bargh said: priming

doesn’t work if you’re aware of it. Manipulating others, while possible, is dicey. “We know that as soon as

people feel they’re being manipulated, they do the opposite; it backfires,” he said.

And researchers do not yet know how or when, exactly, unconscious drives may suddenly become

conscious; or under which circumstances people are able to override hidden urges by force of will. Millions

have quit smoking, for instance, and uncounted numbers have resisted darker urges to misbehave that they

don’t even fully understand.

Yet the new research on priming makes it clear that we are not alone in our own consciousness. We have

company, an invisible partner who has strong reactions about the world that don’t always agree with our

own, but whose instincts, these studies clearly show, are at least as likely to be helpful, and attentive to

others, as they are to be disruptive.

Copyright 2007 The New York Times Company
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and Boller (2006)

Dean Radin
Institute of Noetic Sciences

Roger Nelson and York Dobyns
Princeton University

Joop Houtkooper
Justus Liebig University of Giessen

H. Bösch, F. Steinkamp, and E. Boller’s (2006) review of the evidence for psychokinesis confirms many
of the authors’ earlier findings. The authors agree with Bösch et al. that existing studies provide statistical
evidence for psychokinesis, that the evidence is generally of high methodological quality, and that effect
sizes are distributed heterogeneously. Bösch et al. postulated the heterogeneity is attributable to selective
reporting and thus that psychokinesis is “not proven.” However, Bösch et al. assumed that effect size is
entirely independent of sample size. For these experiments, this assumption is incorrect; it also
guarantees heterogeneity. The authors maintain that selective reporting is an implausible explanation for
the observed data and hence that these studies provide evidence for a genuine psychokinetic effect.
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Bösch, Steinkamp, and Boller’s (2006) review of the experi-
mental evidence for psychokinesis (PK), specifically, direct mind–
matter interactions on the outputs of electronic truly random num-
ber generators (RNGs), confirms many of our earlier findings.
With Bösch et al. we agree that the existing data indicate the
existence of a PK effect, that the studies are generally of high
methodological quality, and that effect sizes are distributed heter-
ogeneously. We disagree about the source of the heterogeneity.
Bösch et al. proposed that the large variation among effect sizes is
due to selective reporting practices, and they present an ad hoc
Monte Carlo simulation in support of their contention. We believe
there is a more parsimonious explanation for the heterogeneity,
namely that Bösch et al.’s initial assumption—effect size is inde-
pendent of sample size—is incorrect.

On the basis of their assumption, Bösch et al. concluded that the
PK hypothesis is “not proven.” This verdict refers to situations in
which circumstantial evidence is too strong to disregard but also
too weak to unambiguously convince. We contend that Bösch et
al.’s jury is still out not because the evidence is weak but because
their assumption leads to a series of escalating confusions.

Bösch et al. assumed that mental intention acts uniformly on
each random bit, regardless of the number of bits generated per
sample, the rate at which bits are generated, or the psychological
conditions of the task. To illustrate why Bösch et al.’s assumption

is fallacious, we provide the following scenarios: Consider that we
conduct a study involving 1,000 experienced meditators, each of
whom is selected on the basis of his or her performance on a
previous, similar PK task. Each participant is asked by a cordial,
enthusiastic investigator to engage in a daily intention-focusing
practice for 4 weeks in preparation for the experiment, in which he
or she will be asked to intentionally influence the generation of a
single random bit. Participants are told that the outcome of that
random decision will determine the outcome of a meaningful
bonus, such as winning a scholarship. Now consider a second
study in which a bored student investigator indifferently recruits an
arbitrarily selected college sophomore, who is asked to mentally
influence 1,000 random bits generated in a millisecond, with no
feedback of the results and no consequences regardless of the
outcome.

The physical context of these two studies may be identical,
using the same RNG and statistics to evaluate the resulting data
sets, each of which consists of a total of 1,000 randomly generated
bits. But it is clear that the psychological contexts differ radically.
If we presume that the only important factor in this type of
experiment is the number of bits generated, then the two studies
should provide about the same results. But if a significant variable
is the amount of time or effort one can apply in focusing mental
intention toward each random event, then the former study might
result in an effect size orders of magnitude larger than the latter.

Clearly, one’s view of what is meant by PK shapes the proper
definition of effect size in these studies, and as such, it is important
to note that the hypothesis under test is not a proposal about pure
physics. Rather, PK proposes an interaction between physics and
psychology in which both sides of that relationship are linked in a
meaningful way. Thus, Bösch et al.’s major assumption, which
may be plausible for an experiment designed to measure the
gravitational constant, is inappropriate for a PK experiment.
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Indeed, if PK operates without regard to psychological factors
and effect size is constant regardless of the number of randomly
generated bits, then experiments with high levels of statistical
significance can easily be produced by simply increasing the
number of bits. But the data clearly show that z scores do not
increase with increasing sample size. On the other hand, if effect
sizes are intimately related to the psychological task, then a better
measure of effect size might be associated with the statistical
outcome of a single session or, alternatively, the overall z score
associated with an entire study. When Bösch et al. assessed Radin
and Nelson’s (2003) prediction of a constant z score per study, they
confirmed that this was indeed the case when the three largest
“outlier” studies were excluded, which they argued is the preferred
way to analyze these data.

The “Three Largest Studies”

Because the three largest studies figure prominently in Bösch et
al.’s discussion, they merit closer examination. Bösch et al.’s
identification of these three studies is enigmatic because the ref-
erence as cited, “Dobyns, Dunne, and Nelson (2004),” evidently
refers to Dobyns, Dunne, Jahn, and Nelson (2004), but beyond this
minor citation error, the reference in question reports two experi-
ments, only one of which Bösch et al. considered. Of the two
experiments, one is subdivided into three phases, each generating
two data sets per phase, producing a total of seven data sets that
can be distinguished as separate studies.

Examination of Bösch et al.’s Table 4 reveals that the three
largest studies consisted of a total of 2.98 � 1011 bits. This is the
number of trials in the “high speed” data sets of the three phases
of the first experiment reported in Dobyns et al. (2004). That study
was a double-blind experiment in which the results of low- and
high-speed bit generation rates were compared with each other.
The second experiment, however, which Bösch et al. did not
report, was a replication of just the high-speed bit rate design. That
experiment consisted of 1.56 � 1011 bits and was therefore larger
than any individual study considered by Bösch et al..

In Bösch et al.’s Table 3, the three largest studies are reported as
each containing over 109 bits. That is true but also a sizable
understatement. The studies reported in Dobyns et al. (2004)
contain a grand total of 4.54 � 1011 bits. The populations reported
in Bösch et al.’s Table 4, on the other hand, make it clear that the
entirety of the remaining meta-analytic database contains less than
1.4 � 109 bits. In terms of bits measured for the PK hypothesis,
then, the four largest studies contain more than 320 times as much
data as all other experiments in the Bösch et al. meta-analysis
combined. Bösch et al.’s selection of just three of those four still
contains over 210 times as much data as the remaining 377 studies
in their meta-analysis.

These four large studies also have an aggregate z equal to
�4.03. Thus, if one takes seriously Bösch et al.’s hypothesis that
PK effects manifest as shifts in the probabilities of individual
random bits and that the fundamental variable of interest is �, then
the overwhelming preponderance of data in these large experi-
ments should be taken as definitive. That is, whatever the oddities
of interstudy heterogeneity and small-study effects that may ap-
pear in the remainder of the meta-analytic database, that remainder
comprises less than half a percent of the total available data. In this
interpretation, the experiments in question unequivocally demon-

strate the existence of a PK effect that is contrary to conscious
intention, of high methodological quality, and established to very
high levels of statistical confidence.

Moreover, the size of these large studies refutes the plausibility
of a file drawer explanation. Bösch et al. argued, for example, on
the basis of a suggestion by Bierman (1987), that a typical unpub-
lished RNG experiment may contain 1.3 � 105 bits and that a file
drawer of some 1,500 such studies is plausible if one postulates
scores of investigators each generating 20 failed experiments per
year. However, the file drawer required to reduce a set of four
experiments consisting of 4.54 � 1011 bits with an aggregate z of
�4.03 to nonsignificance (two-tailed) must contain at least 1.47 �
1012 bits and would therefore require somewhat over 11 million
unpublished, nonsignificant experiments of the scale suggested by
Bierman.

The actual import of these large studies is even worse for Bösch
et al.’s assumption about the independence of effect size and
sample size. Bösch et al. did not mention that the studies in
Dobyns et al. (2004) were designed to test the hypothesis that PK
could be modeled as a shift in per-bit probabilities and, specifi-
cally, that such a shift would not be sensitive to the rate at which
bits were collected. The immense size of this database relative to
the other RNG studies arises from the use of an RNG designed to
generate random bits 10,000 times faster than those previously
deployed at the Princeton Engineering Anomalies Research
(PEAR) Laboratory (Ibison, 1998). These experiments were iden-
tical in protocol and presentation to earlier RNG studies conducted
at the PEAR Lab, which had produced positive effects, and there-
fore the strong negative z score resulting from the large studies
demonstrates a clear dependence of the PK effect size on the speed
with which random bits are generated. Bösch et al.’s arguments for
heterogeneity and small-study effects are based on the premise that
there is no such functional dependence. The high-speed RNG
experiments reported in Dobyns et al. (2004) refute that premise,
invalidating Bösch et al.’s assumption and thereby casting doubt
on their conclusions.

Adequacy of Monte Carlo Model

Bösch et al. asserted that their Monte Carlo model of selective
reporting successfully explains (“matches the empirical z score
almost perfectly” [p. 514] and “is in good agreement with all three
major findings” [p. 515]) the large observed heterogeneity of effect
sizes. But such statements, repeated throughout the article, put an
overly enthusiastic spin on the actual results of their modeling
efforts. As Bösch et al. showed in their Table 9, overall, the file
drawer simulation resulted in highly significant underestimates of
both the actual (negative) effect size and heterogeneity.

Further, the model’s input parameters completely predetermine
its outcome, obviating the need for running the simulation. That is,
Bösch et al. reported in their Table 9 that the model estimates
1,544 unpublished studies. Because p values are uniformly distrib-
uted by construction, a cursory inspection of the acceptance prob-
abilities of their selection model reveals that the model will accept
0.197 of all studies presented to it. Thus, the number of file drawer
studies it is expected to produce is (1 – 0.197)/0.197 or 4.076 times
the number of surviving “published” studies in the postselection
population. Their simulated result of 1,544/380 � 4.063 is then,
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not surprising, almost exactly in alignment with this expected
value.

The simulation selects studies on the basis of p values, which is
equivalent to selecting on z scores. For binary data, the relation
between z, N, and � (where N is the study size) is simply z � 2
�N(� � 0.5). Because the expected z for studies generated by the
Monte Carlo process is constant for any given set of selection
parameters, it follows that an effect size (� � 0.5) � 1/�N is
expected. In other words, a small-study effect with effect sizes
proportional to 1/�N is built into the very structure of Bösch et
al.’s Monte Carlo model.

In fact, a selection model of this sort can produce any desired
output distribution by a suitable choice of breakpoints and weight
factors. Bösch et al. were pleased by their model’s good fit to the
observed effect sizes (although it is marginally adequate only for
the Random Effects Model on the reduced data set) but uncon-
cerned by the poor fit to the observed heterogeneity. This latter
point is important because the observed heterogeneity cannot be fit
except by considerably more stringent selection processes than
those they consider.

For example, Bösch et al. showed in Table 9 that their Monte
Carlo process produces a heterogeneity measure (Q) of 631.58;
this corresponds to approximately 1.67 units of normalized vari-
ance per degree of freedom. In their Table 4, they show the same
value for the actual data to be 1,508.56, or 3.98 times the expected
interstudy unit variance. The most efficient way to produce such an
increase in the variance of the postselection distribution would be
to discard those studies contributing least to the variance, that is,
those with the smallest values of |z|. To achieve the observed level
of heterogeneity through selection by this maximally efficient
process requires that one drop the study retention fraction from
Bösch et al.’s figure of 0.197 to 0.128. This leads to a file drawer
some 6.81 times larger than the observed data, or 2,588 studies. To
accommodate the observed heterogeneity after factoring in psy-
chological factors and with a bias toward reporting positive results,
one would require an even larger file drawer.

Size of the File Drawer

Bösch et al. proposed, on the basis of Bierman’s (1987) thought
experiment, that if 30 researchers ran 20 experiments per year for
5 years, each with about 131,000 random bits, then this could
plausibly account for the missing studies. Of course, all of those
hypothetical studies would have had to escape Bösch et al.’s “very
comprehensive search strategy” (p. 515), which included obscure
technical reports and conference presentations in many languages.
But beyond the hypothetical, in preparation for this commentary
we conducted a survey among the members of an online discussion
group that includes many of the researchers who have conducted
RNG PK studies. The survey revealed that the average number of
nonreported experiments per investigator was 1, suggesting that
perhaps 59 studies were potentially missed by Bösch et al.’s search
strategy. (Some of those missing studies were reportedly statisti-
cally significant.) In light of this file drawer estimate based on
empirical data and the failure of Bösch et al.’s model to account for
both the observed effect sizes and their heterogeneity, their asser-
tion that “publication bias appears to be the easiest and most
encompassing explanation for the primary findings of the meta-
analysis” (p. 517) is unjustified.

In addition, Bösch et al. demonstrate that Duval and Tweedie’s
(2000) trim and fill algorithm only marginally changes the results
of both the Fixed Effects Model (FEM) and Random Effects
Model (REM) models. This independently implies that the original
results may be considered robust with respect to selective reporting
(Gilbody, Song, Eastwood, & Sutton, 2000).

Exclusion Criteria

Bösch et al. excluded two thirds of the experimental reports they
found. That selection may have introduced important factors that
the reader cannot evaluate. In any case, the exclusion of data with
a nonbinomial distribution, such as studies based on radioactive
decay, is questionable. In the dice studies, for example, a transform
was used to convert any z score, and therefore any p value, into the
� statistic. The same approach could have been used for these
excluded cases.

Experimenters’ Regress

It may be useful to draw attention to a temperamental difference
relevant to assessing this evidence. Many scientists agree that
demonstrating the existence of genuine PK would be of profound
importance, and thus, careful consideration of this topic is war-
ranted. But different predilections lead to different assessments of
the same evidence. Those scientists who fret over Type I errors
insist on proof positive before taking the evidence seriously,
whereas those who worry more about Type II errors prefer to take
a more affirmative stance to counteract the prejudices invariably
faced by anomalies research. Type I preference appears to have led
to Bösch et al.’s comment that “this unique experimental approach
will gain scientific recognition only when we know with certainty
what an unbiased funnel plot . . . looks like” (emphasis added; p.
517). This sounds reasonable until it is unpacked, and then it is
found to hide an irresolvable paradox.

Collins (1992) called this problem the experimenters’ regress, a
catch-22 that arises when the correct outcome of an experiment is
unknown. To settle the question under normal circumstances, in
which results are predicted by a well-accepted theory, one can
simply compare an experimental outcome to the prediction. If they
match, then the experiment was conducted in a proper fashion, and
the outcome is regarded as correct. If not, the experiment was
flawed. Unfortunately, when it comes to a pretheoretical concept
like PK, to judge whether an experiment was performed well, one
first needs to know whether PK exists. But to know whether PK
exists, one needs to conduct the correct experiment. But to conduct
that experiment, one needs a well-accepted theory. And so on, ad
infinitum. For Type I scientists, this loop will continue indefinitely
and remain unresolved in spite of the application of the most
rigorous scientific methods. The stalemate can be broken only by
Type II scientists who are willing to entertain the possibility that
Nature consists of many curious phenomena, some of which are
not yet described by adequate theories.

Historical Context

Bösch et al.’s opening theme, focusing on dubious tales from
séance rooms and claims of spoon bending, considers only a small
portion of the relevant historical record. Many scholarly disci-
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plines have pondered the role of mind in the physical world, and
this topic was of serious interest much earlier than the séance
rooms of the late 19th century. For example, in 1627, Francis
Bacon, one of the founders of modern empiricism, published a
book entitled Sylva Sylvarum: or A Naturall Historie In Ten
Centuries. In that work, Bacon proposed that mental intention (his
term was the “force of imagination”) could be studied on objects
that “have the lightest and easiest motions,” including “the casting
of dice.” Bacon’s recommendation thus presaged by over 300
years the use of dice in investigating PK, illustrating that interest
in this topic can be traced to the very origins of the scientific
method.

Physicists continue to debate the role of the observer within the
framework of modern physical theory. Virtually all of the founders
of quantum theory, including Werner Heisenberg, Erwin Schröd-
inger, and Pascual Jordan, thought deeply about the issue of
mind–matter interaction (Jordan, 1960; Wilber, 1984), and this
intellectual lineage continues in contemporary physics (Nadeau &
Kafatos, 2001; Stapp, 2004). One can even find pronouncements
on the topic published in sober magazines like Scientific Ameri-
can: “The doctrine that the world is made up of objects whose
existence is independent of human consciousness turns out to be in
conflict with quantum mechanics and with facts established by
experiment” (d’Espagnat, 1979, p. 158). Without belaboring the
point, interest in the possibility of mind–matter interaction did not
arise because of what may or may not have happened in Victorian
parlors, but rather, the problem has ancient origins and it continues
to permeate scholarly and scientific interest.

Conclusion

From the earliest investigations of PK, researchers struggled to
understand the physically perplexing but psychologically sensible
goal-oriented nature of these phenomena (Schmidt, 1987). After a
decade of proof-oriented experiments suggested that something
interesting was going on, most researchers later concentrated on
process-oriented research in an attempt to understand the interac-
tions between psychological and physical factors. We sympathize
with reviewers who assume that mind–matter interaction implies a
stationary, uniform effect on each individual random bit, because
that is what many earlier researchers also assumed. Unfortunately,
that simplistic view is not what nature is revealing in these exper-
iments, so more complex models are required.

We agree with Bösch et al. that the existing experimental
database provides high-quality evidence suggestive of a genuine
PK effect and that effect sizes are distributed heterogeneously.
Bösch et al. proposed that the heterogeneity is due to selective
reporting practices, but their ad hoc simulation fails to make a
plausible argument in favor of that hypothesis. In addition, a

survey among authors of these experiments reveals that the actual
file drawer probably amounts to less than 4% of the 1,544 studies
estimated by Bösch et al.’s model. We propose that a more
satisfactory explanation for the observed heterogeneity is that
effect size (per bit) is not independent of sample size. In summary,
we believe that the cumulative data are now sufficiently persuasive
to advance beyond the timid conclusion of “not proven” and that
it is more fruitful to focus on understanding the nature of PK rather
than to concentrate solely on the question of existence.
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Long-distance ESP: A controlled study.
Moss, Thelma; Chang, Alice F.; Levitt, Marc
Journal of Abnormal Psychology. Vol 76(2), Oct 1970, 288-294.
 

Using a group of 22 transmitters (Ts) in Los Angeles, and 3 groups of receivers (Rs) in Los
Angeles (N = 28), New York (N = 15), and Sussex, England (N = 14), a long-distance ESP
study was conducted in which a series of 3 emotional episodes and 3 control episodes were
shown Ts in Los Angeles. After each episode, Ts wrote their reactions, while at the same (local)
time, Rs wrote their free associations. After writing these impressions, Rs were shown a pair of
slides and chose the 1 slide which best matched their impressions. Results show that the 57 Rs
scored significantly beyond chance expectations (p < .003) for the experimental episodes but
only at chance for the controls. Qualitative results are reviewed, and a few striking parallels
between T and R protocols are noted. (PsycINFO Database Record (c) 2009 APA, all rights
reserved)
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Mindfulness Meditation and Substance Use in an Incarcerated Population

Sarah Bowen, Katie Witkiewitz, Tiara M. Dillworth,
Neharika Chawla, Tracy L. Simpson,

Brian D. Ostafin, and Mary E. Larimer
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Arthur W. Blume
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George A. Parks and G. Alan Marlatt
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Despite the availability of various substance abuse treatments, alcohol and drug misuse and related
negative consequences remain prevalent. Vipassana meditation (VM), a Buddhist mindfulness-based
practice, provides an alternative for individuals who do not wish to attend or have not succeeded with
traditional addiction treatments. In this study, the authors evaluated the effectiveness of a VM course on
substance use and psychosocial outcomes in an incarcerated population. Results indicate that after release
from jail, participants in the VM course, as compared with those in a treatment-as-usual control
condition, showed significant reductions in alcohol, marijuana, and crack cocaine use. VM participants
showed decreases in alcohol-related problems and psychiatric symptoms as well as increases in positive
psychosocial outcomes. The utility of mindfulness-based treatments for substance use is discussed.

Keywords: Vipassana, meditation, mindfulness, incarcerated, substance use

As a treatment for substance use disorders (SUDs), mindfulness
practices can provide an environment that is tolerant of different
religious beliefs, allows for flexible treatment goals, and has less
associated stigma than traditional treatment programs. The goal of
mindfulness training is not to change the content of thoughts, as in
cognitive therapy, but to develop a different, nonjudgmental atti-
tude or relationship to thoughts, feelings, and sensations as they
occur (Teasdale, Segal, & Williams, 1995). Thus, mindfulness-
based practices offer a treatment option for individuals who prefer
alternatives to traditional treatment programs or who seek a
spirituality-based approach but do not wish to participate in 12-
step programs.

Research on meditation techniques for treatment of SUDs in
incarcerated populations is limited, yet promising. Alexander,
Walton, Orme-Johnson, Goodman, and Pallone (2003) reviewed

the use of transcendental meditation, a concentration-based tech-
nique, in incarcerated populations and found it to be effective in
reducing recidivism. Results from a study of Vipassana meditation
(VM) in a prison in India suggest that VM courses are related to
reduced recidivism, depression, anxiety, and hostility and to in-
creased cooperation with prison authorities (Chandiramani,
Verma, & Dhar, 1998; Kumar, 1995; Vora, 1995).

VM courses were started under the guidance of Buddhist teacher
S.N. Goenka and are typically conducted in standardized 10-day
courses (Hart, 1987). Courses are offered at no charge throughout
the world (see http://www.dhamma.org). VM courses teach mind-
fulness through objective, detached self-observation without reac-
tion. This absence of reaction allows acceptance of thoughts and
sensations as independent, impermanent events and not as direct
reflections of the self. Course attendees practice up to 11 hr of
meditation each day and watch videotaped discourses delivered by
Goenka, which explicate Buddhist views of suffering, attachment,
craving, and addiction (Marlatt, 2002). Participants are taught to
observe experiences (e.g., craving) as impermanent events not
necessarily requiring action (e.g., substance use), allowing the
meditator to “let go” of compulsive thought patterns. Mindful
awareness can thus help substance users discover alternatives to
mindless, compulsive, or impulsive behavior (Marlatt, 2002).

The first Vipassana courses offered in a North American cor-
rectional facility were conducted at the North Rehabilitation Fa-
cility (NRF), a minimum-security adult jail in Seattle, Washington,
with male and female inmates. The current study evaluates the
short-term effectiveness of the VM course on reducing postincar-
ceration substance use and its concomitant problems. This study
represents a first step in determining the acceptability and effec-
tiveness of VM as a treatment for problematic substance use. In
addition, the study examines reduction in recidivism and improve-
ments in psychosocial outcomes.
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Method

Individuals at NRF who voluntarily participated in the course were
compared with inmates who did not take the course and only received
treatment as usual (TAU). TAU, consisting of programs such as chemical
dependency treatment and substance use education, was attended by more
than 50% of the inmates. Other rehabilitation services offered included
mental health services, adult education, general equivalency diploma test-
ing, acupuncture, case management, and vocational programs.

Nine gender-segregated VM courses (five men’s courses, four women’s
courses) were evaluated during a 15-month period. Participants for both the
VM and TAU comparison groups were recruited from the facility during
the week prior to each course. Study participants completed baseline
measures 1 week before the start of the course. Participants then either
attended the VM course or continued in TAU. Within 1 week of the end of
the course, all participants completed a postcourse assessment. Follow-up
assessments were administered 3 and 6 months after release from NRF.
Participants received $5 for baseline and postcourse assessments and $30
for follow-up assessments.

To be eligible for the study, inmates had to remain in the facility (i.e., not
be transferred or released) throughout the length of the VM course and be
present in the facility at the time of postcourse assessment. As it was not
possible to ascertain this at study enrollment, all interested inmates were
asked for their consent and completed baseline assessment, with those still
in the facility at the postcourse assessment eligible for follow-up partici-
pation. In all, 305 inmates completed baseline assessment (63 signed up for
VM and 242 for TAU), and 173 of those completed a postcourse assess-
ment (57 completed the VM course, and 116 participated in TAU). Eighty-
seven participants (29 VM and 58 TAU) completed the postrelease
3-month assessment. Seventy-eight participants (27 VM and 51 TAU)
completed the 6-month assessment.1 Study participants were not required
to attend the course, and course attendees were not required to participate
in the research.

VM course participants were housed separately from the other inmates
during the 10-day course and were not allowed outside contact. As the
course was conducted in silence, they were instructed to refrain from
speaking, except for questions to course staff or the instructor. Meditators
began by focusing on observing the breath and calming the body. Begin-
ning with Day 4, students began “body scans,” or observations of physical,
emotional, and mental experiences, with a focus on nonreaction to
sensations.

Measures were administered via self-report at baseline, 3-month, and
6-month follow-up assessments. Information was obtained on age, gender,
ethnic background, education level, employment status, and current reli-
gious practices. The Daily Drinking Questionnaire (Collins, Parks, &
Marlatt, 1985) and the Daily Drug-Taking Questionnaire (Parks, 2001)
were used to assess alcohol use and 14 different drug categories. Both
measures assessed quantity and frequency with a weekly calendar to
measure drinking and drug use for both a typical week and the peak week
in the past 90 days. The Short Inventory of Problems (� � .97; Miller,
Tonigan, & Longabaugh, 1995), a 15-item measure adapted from the
Drinker Inventory of Consequences (Miller et al., 1995), assessed impulse
control, social responsibility, and physical, interpersonal, and intrapersonal
consequences during the past 3 months.

The 25-item Drinking-Related Locus of Control scale (Donovan &
O’Leary, 1978; � � .84) was used to assess perceptions of control over
alcohol. The White Bear Suppression Inventory (Wegner & Zanakos,
1994; � � .92) assessed thought suppression, and the Brief Symptom
Inventory (Derogatis & Melisaratos, 1983; � � .98) assessed psychiatric
symptom severity along nine symptom dimensions, as well as assessing a
global severity index. The Life Orientation Test (Scheier & Carver, 1985;
� � .78) was used to measure optimism.

High attrition rates in the postrelease follow-up period are consistent
with previous studies of incarcerated populations (Farrington, Petrosino, &
Welsh, 2001). To evaluate any systematic attrition biases, we compared

participants who completed the first three assessments (n � 87) with those
who did not complete the study (postcourse � 130, 3 month � 88, N �
217). No significant differences (� � .05) were found on baseline mea-
sures of age, gender, ethnicity, psychiatric symptoms, frequency of alcohol
use, or level of education.

The current analyses included only those participants who completed
postcourse assessment. The final sample size for current analyses was 173.
Missing data, at the item or scale level, were estimated using maximum
likelihood (Little & Rubin, 1987), which estimates the variance–
covariance matrix on the basis of all available data, including the incom-
plete cases (Schafer & Graham, 2002). Because of higher attrition rates at
the 6-month follow-up, analyses for the current study focus on 3-month
outcomes.

To provide an omnibus test of the relationship between VM course
participation and postincarceration substance use, we estimated a multi-
variate path model (see Figure 1). This model includes baseline (preincar-
ceration) assessment of peak weekly substance use as a predictor of
postincarceration peak weekly substance use 3 months after release from
NRF.

The goal of this analysis was to test the influence of taking the course on
the prediction of substance use outcomes after controlling for baseline
levels of substance use. A significant positive regression weight would
indicate that participation in the course is associated with significantly
greater substance use, and a significant negative regression weight would
indicate that participation in the course is associated with significantly less
substance use, as compared with the TAU group.

Results

Participants were 79.2% men and 20.8% women, ranging in age
from 19 to 58 years (M � 37.48, SD � 8.67). The majority
(61.1%) of participants self-identified as European American,
12.6% as African American, 8.4% Latino/a, 7.8% Native Ameri-
can, 2.4% Alaskan Native, 2.4% Asian/Pacific Islander, and 5.4%
as multiethnic or other. Approximately 25.6% of the sample had a
middle school education or less, 57.2% had a high school educa-
tion, and 17.3% had graduated from college. Thirty-two percent of
the sample had been unemployed prior to incarceration, 19% had
been employed part time, 39% had been employed full time, and
10% had received public assistance. Over 51% identified them-
selves as Christian, 10% as other (not specified), and 5% as
agnostic. Buddhist, Jewish, and “multiple religions” together com-

1 After giving their consent, 2 participants obtained release before base-
line, 3 declined participation before baseline, and 15 became “ineligible”
for unknown reasons, most likely release from jail. Of the 132 who did not
complete the postcourse assessment, 126 were TAU participants and 6
were Vipassana course completers. Among these participants, 1 died, 4
transferred to another incarceration facility before assessment, 2 declined
participation, 1 was ineligible because of the lack of a consent form, 1
escaped before assessment, and 121 were “ineligible,” most likely because
they were released before assessment. Eighty-seven participants did not
complete the 3-month assessment. Of the 29 missing Vipassana meditation
course participants, 20 were unreachable after release, 4 declined partici-
pation, 1 suffered from a severe medical condition and was dropped from
the study by researchers, 3 completed 6-month assessment without return-
ing their 3-month assessment, and 1 died. Of the 58 missing TAU partic-
ipants, 49 were unreachable after release and 4 refused participation. For
the 6-month assessment, the 14 participants who did not complete the
follow-up included 5 Vipassana participants (2 who refused participation,
3 who could not be located) and 9 controls who could not be located after
release.
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prised less than 4% of the sample, and 28% endorsed no formal
religion at the time of the baseline assessment.

In the 90 days prior to incarceration, the majority of residents in
the sample reported using alcohol (83%), 83% had used tobacco,
48% had used amphetamines, 21% had used marijuana, 13% crack
or powder cocaine, 18% heroin, and 12% other opiates or analge-
sics. Also, 10% had used hallucinogens and 5% had abused meth-
adone. On average, those who consumed alcohol had drunk 52.87
(SD � 33.88) standard drinks in the last 90 days. Their peak day
of drinking in the last 90 days averaged 8.31 (SD � 8.75) drinks.
Participants reported an average score of 18.96 (15.31) on the
Short Inventory of Problems, reflecting a medium level of alcohol-
related negative consequences.

Independent samples t tests and chi-square tests revealed no
significant differences between the VM and TAU groups on any of
the baseline substance use or psychosocial indexes, nor were there
differences on demographic variables, including gender, income,
education, or ethnicity. The most frequently used drugs at the
3-month follow-up assessment were estimated simultaneously by
using a multivariate path model (88% used alcohol in the 3 months
after release, 21% marijuana, 34% crack cocaine, and 72% to-
bacco). Because of the low base rate of heroin use (14%) and
powder cocaine use (13%), these drugs were not included in
subsequent analyses.

Mean differences between groups from baseline to the 3-month
follow-up were assessed. As shown in Table 1, when compared
with TAU, the VM group reported significantly less substance use
across four of the five outcome measures. The multivariate path
model (see Figure 1) provided an adequate fit to the data: com-
parative fit index � .88, �2min(43) � 69.73; root-mean-square
error of approximation � .06 (95% confidence interval � .03, .09).
Course participation was a dichotomously scored variable, assess-
ing the strength of prediction of course participation on outcomes.
For all outcomes at 3 months, the baseline values were covaried to
control for previous levels of use. Because of the overlap between
variables, correlations were estimated for alcohol use and alcohol-
related consequences at baseline and 3 months. As shown in Table

2, the regression weights indicate a significant relationship be-
tween course participation and 3-month measures of marijuana
use, crack cocaine use, alcohol use, and alcohol-related negative
consequences, suggesting that course participation was associated
with decreases in use of these substances 3 months after release
from NRF. No significant relationship was found between course
participation and tobacco use.2

We then evaluated the differences between the two groups on
several psychosocial variables, using a multivariate path model.
The model was constructed in the same manner as the previous
model but tested psychosocial variables in place of the substance-
related outcomes. As with the previous model, this model fit the
data well: comparative fit index � .92, �2min(18) � 40.19; root-
mean-square error of approximation � .085 (95% confidence
interval � .05, .12). As shown in Table 2, the regression weights
indicate a significant relationship between course participation and
3-month outcomes on psychiatric symptoms, drinking-related lo-
cus of control, and optimism in the expected directions; that is,
course participants exhibited greater decreases in psychiatric
symptoms and greater increases in internal drinking-related locus
of control and optimism. Course participation was not significantly

2 Alternatively, we analyzed these data by conducting a multiple-groups
analysis, in which we compared the fit of the relationship between baseline
and 3-month outcomes across each group using nested model comparisons
whereby the paths from baseline to 3-month outcomes were set to equality
across groups and the fit of this constrained model was compared with the
fit of an unconstrained model in which the paths were allowed to vary
across groups. In this analysis, the constrained model provided a signifi-
cantly worse fit to the data, �2min(5) � 32.53, p � .01. We also looked at
the mean differences in 3-month outcomes within this framework by
comparing a constrained intercept model with an unconstrained model.
Again, this model provided a significantly worse fit to the data,
�2min(10) � 59.01, p � .01. In both analyses the direction of the rela-
tionship was consistent, such that the control group had significantly worse
outcomes at 3 months as compared with those who took the Vipassana
course.
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Figure 1. Hypothesized multivariate path model. SIP � Short Inventory of Problems. e � error variance.
Arrows represent regression. The numeral 1 reflects that the error variances are set to equal 1.
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related to thought suppression, as measured by the White Bear
Suppression Inventory.

Although VM course participants who had been released at least
6 months prior to final analysis had a slightly lower average
number of bookings than did TAU participants (0.61 vs. 0.67),
there were no significant differences between VM course partici-
pants and the TAU group in proportion of participants with any
recidivism, �2(1, N � 173) � 0.12, p � .73. However, base rates
of recidivism might have been too low to detect differences. The
mean number of bookings in the 6 months following release was
less than one, with 72% of all participants with no bookings, 15%
with only one booking, and the remaining 13% with two to four
bookings.

Discussion

Results from this study provide preliminary support for the
effectiveness of VM as a treatment for SUDs in correctional
populations. Across three different substances (alcohol, marijuana,
and crack cocaine), there was a significant relationship between
participation in the VM course and postincarceration substance
use, such that NRF residents who participated in VM reported
significantly less use of each of these substances and significantly
fewer alcohol-related negative consequences 3 months following
release from NRF.

Because of the high prevalence of co-occurring disorders in
incarcerated populations (Abram & Teplin, 1991), it is noteworthy
that the results also provide preliminary support for the effective-
ness of VM in improving psychosocial functioning. After control-
ling for baseline levels of these variables, we found that individ-

uals who participated in the Vipassana course reported
significantly lower levels of psychiatric symptoms, more internal
alcohol-related locus of control, and higher levels of optimism.
Consistent with these findings, several behavioral therapies have
used meditation or mindfulness-based techniques with such clini-
cal problems as depression (Segal, Williams, & Teasdale, 2002;
Teasdale et al., 1995), chronic pain (Kabat-Zinn et al., 1992), and
borderline personality disorder (Linehan, 1993).

The findings from this investigation should be interpreted with
caution because of a number of limitations. The primary limitation
was the lack of a randomized controlled design. Jail staff and VM
teachers were already conducting courses with inmates prior to the
start of the current research. It was critically important to the staff
and teachers that all interested inmates be given access to the
course because of the infrequency of course availability and in-
mates’ relatively short duration of incarceration. Random assign-
ment would have denied some inmates the opportunity to partic-
ipate in the VM course. The lack of a randomized design limits our
ability to demonstrate conclusively the efficacy of VM as a treat-
ment for SUDs, independent of other variables that might have
influenced participation. However, this aspect also provides ad-
vantages with respect to external validity. The self-selection of
participants in the VM course was necessary to evaluate the
effectiveness of mindfulness training with incarcerated individuals
willing to participate in the 10-day program.

Furthermore, all participants completed follow-up measures 3
months following their release from NRF. Thus, number of days
between course completion and postrelease follow-up varied
across individuals. Another consideration is that the 3-month
follow-up period may have been too short to examine relationships
between course participation and long-term health and legal out-
comes. Moreover, all measures were self-report. However, study
participants were assured that responses would be kept confiden-
tial, thereby increasing reliability and validity of self-report data
(Babor, Stephans, & Marlatt, 1987; Darke, 1998).

In addition, no adherence or mindfulness measures were given
during or following the course to assess whether participants
understood and correctly practiced the techniques. The course
setting (i.e., in a separate, silent, smoke-free environment with

Table 1
Mean Substance Use and Consequences in Vipassana and TAU
Groups

Substance

Mean use and consequences
by assessment time

Baseline
3-month

follow-up

M SD M SD

Alcohol (drinks per peak week)a

Vipassana 64.83 73.01 8.38 13.37
TAU 43.98 55.61 27.77 46.37

Crack cocaine (% days used)a

Vipassana 29 43 10 27
TAU 26 41 21 36

Tobacco (% days used)
Vipassana 83 37 61 49
TAU 79 40 74 43

Marijuana (% days used)a

Vipassana 28 40 03 08
TAU 31 42 16 33

Short Inventory of Problems
(mean total score)a,b

Vipassana 20.98 14.86 8.46 12.25
TAU 17.95 15.50 13.94 15.33

Note. TAU � treatment as usual.
a Group � Time interaction was significant at p � .05. b A score of
19–22 is considered midlevel severity of problems.

Table 2
Regression Weights for Outcomes Regressed on Course
Participation

3-month outcome � Estimate SE

Marijuana �.25* �0.15 0.06
Crack cocaine �.19* �0.14 0.07
Alcohol �.26* �22.18 8.52
Short Inventory of Problems total score �.19 �0.39 0.18
Tobacco �.16 �0.16 0.10
Psychiatric symptoms �.17* �0.24 0.12
Locus of control �.21* �0.08 0.04
Optimism .23* 0.25 0.10
Thought suppression �.12 �0.24 0.19
Psychiatric symptoms �.17* �0.24 0.12

Note. All autoregressive paths (i.e., baseline marijuana use predicting
3-month marijuana use) were significantly different from zero at p �
.0005).
* p � .05.
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vegetarian meals) may have played a role in the improvement of
the participants. It is therefore not clear whether effects of course
participation were due to mindfulness training or other course
characteristics.

Finally, although VM courses provide a no-cost, widely avail-
able alternative treatment for substance use, there are several
potential barriers to access. The 10-day, residential course might
prohibit participation by individuals who are unable to commit to
10 days because of work, family or other obligations. Also, the
intensive schedule, prolonged periods of sitting, focus on Eastern
philosophy, and mandatory isolation from the outside world (e.g.,
reading, writing, or speaking to others is prohibited for the dura-
tion of the course) may all be course deterrents.

The promising findings of the present study suggest a number of
areas for future research. First, replication of the current study in
a randomized controlled trial is needed to evaluate the efficacy of
VM as a substance abuse treatment. Second, the effectiveness and
efficacy of the VM course needs to be evaluated in nonincarcer-
ated populations and in comparison to established treatments for
substance abuse. Third, it would be of interest to investigate
whether or not other modalities of mindfulness training yield
similar results. In this vein, Witkiewitz, Marlatt, & Walker (2006)
proposed a mindfulness-based relapse prevention program, based
on mindfulness-based stress reduction (Kabat-Zinn, 1982) and
mindfulness-based cognitive therapy for depression (Segal et al.,
2002).

Psychosocial treatments for SUDs are commonly found to be
inaccessible, expensive, stigmatizing, and undesirable by the ma-
jority of individuals who meet criteria for substance dependence or
abuse (Marlatt & Witkiewitz, 2002). VM is a low-cost alternative
to existing treatment programs and a low-stigma alternative to
Alcoholics Anonymous and Narcotics Anonymous approaches.
Also, VM provides an emphasis on fellowship and spirituality but
does not require abstinence or focus specifically on substance
abuse. As such, VM may be more acceptable for those who do not
align with the Alcoholics Anonymous/Narcotics Anonymous phi-
losophy or who are interested in pursuing moderation goals (Mar-
latt, 2002; Marlatt & Witkiewitz, 2002). The preliminary data from
the current study provide a demonstration of the possible benefits
of VM course participation in an incarcerated population. Future
research should investigate the efficacy of VM in a randomized
trial.
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The Benefits of Being Present:
Mindfulness and Its Role in Psychological Well-Being

Kirk Warren Brown and Richard M. Ryan
University of Rochester

Mindfulness is an attribute of consciousness long believed to promote well-being. This research provides
a theoretical and empirical examination of the role of mindfulness in psychological well-being. The
development and psychometric properties of the dispositional Mindful Attention Awareness Scale
(MAAS) are described. Correlational, quasi-experimental, and laboratory studies then show that the
MAAS measures a unique quality of consciousness that is related to a variety of well-being constructs,
that differentiates mindfulness practitioners from others, and that is associated with enhanced self-
awareness. An experience-sampling study shows that both dispositional and state mindfulness predict
self-regulated behavior and positive emotional states. Finally, a clinical intervention study with cancer
patients demonstrates that increases in mindfulness over time relate to declines in mood disturbance and
stress.

Many philosophical, spiritual, and psychological traditions em-
phasize the importance of the quality of consciousness for the
maintenance and enhancement of well-being (Wilber, 2000). De-
spite this, it is easy to overlook the importance of consciousness in
human well-being because almost everyone exercises its primary
capacities, that is, attention and awareness. Indeed, the relation
between qualities of consciousness and well-being has received
little empirical attention. One attribute of consciousness that has
been much-discussed in relation to well-being is mindfulness. The
concept of mindfulness has roots in Buddhist and other contem-
plative traditions where conscious attention and awareness are
actively cultivated. It is most commonly defined as the state of
being attentive to and aware of what is taking place in the present.
For example, Nyanaponika Thera (1972) called mindfulness “the
clear and single-minded awareness of what actually happens to us
and in us at the successive moments of perception” (p. 5). Hanh
(1976) similarly defined mindfulness as “keeping one’s conscious-
ness alive to the present reality” (p. 11).

Recent research has shown that the enhancement of mindfulness
through training facilitates a variety of well-being outcomes (e.g.,

Kabat-Zinn, 1990). To date, however, there has been little work
examining this attribute as a naturally occurring characteristic.
Recognizing that most everyone has the capacity to attend and to
be aware, we nonetheless assume (a) that individuals differ in their
propensity or willingness to be aware and to sustain attention to
what is occurring in the present and (b) that this mindful capacity
varies within persons, because it can be sharpened or dulled by a
variety of factors. The intent of the present research is to reliably
identify these inter- and intrapersonal variations in mindfulness,
establish their relations to other relevant psychological constructs,
and demonstrate their importance to a variety of forms of psycho-
logical well-being.

THE NATURE OF MINDFULNESS
AND MINDLESSNESS

Several authors (e.g., Averill, 1992; Mayer, Chabot, & Carl-
smith, 1997) have distinguished consciousness from other modes
of mental processing—namely, cognition, motives, and emo-
tions—that allow humans to operate effectively. Thus, one can be
conscious of thoughts, motives, and emotions as well as sensory
and perceptual stimuli. Consciousness encompasses both aware-
ness and attention. Awareness is the background “radar” of con-
sciousness, continually monitoring the inner and outer environ-
ment. One may be aware of stimuli without them being at the
center of attention. Attention is a process of focusing conscious
awareness, providing heightened sensitivity to a limited range of
experience (Westen, 1999). In actuality, awareness and attention
are intertwined, such that attention continually pulls “figures” out
of the “ground” of awareness, holding them focally for varying
lengths of time.

Although attention and awareness are relatively constant fea-
tures of normal functioning, mindfulness can be considered an
enhanced attention to and awareness of current experience or
present reality. Specifically, a core characteristic of mindfulness
has been described as open or receptive awareness and attention
(Deikman, 1982; Martin, 1997), which may be reflected in a more
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regular or sustained consciousness of ongoing events and experi-
ences. For example, in speaking with a friend, one can be highly
attentive to the communication and sensitively aware of the per-
haps subtle emotional tone underlying it. Similarly, when eating a
meal, one can be attuned to the moment-to-moment taste experi-
ence while also peripherally aware of the increasing feeling of
fullness in one’s stomach. This is to be contrasted with conscious-
ness that is blunted or restricted in various ways. For example,
rumination, absorption in the past, or fantasies and anxieties about
the future can pull one away from what is taking place in the
present. Awareness or attention can also be divided, such as when
people are occupied with multiple tasks or preoccupied with con-
cerns that detract from the quality of engagement with what is
focally present. Mindfulness is also compromised when individu-
als behave compulsively or automatically, without awareness of or
attention to one’s behavior (Deci & Ryan, 1980). Finally, mind-
lessness, which we denote as the relative absence of mindfulness,
can be defensively motivated, as when an individual refuses to
acknowledge or attend to a thought, emotion, motive, or object of
perception. These forms of consciousness thus serve as concrete
counterpoints to mindful presence and the attention to current
experience within and without oneself that such presence entails.

As presently defined, mindfulness bears some relation to other
constructs that have received empirical attention. For example,
emotional intelligence, as described by Salovey, Mayer, Goldman,
Turvey, and Palfai (1995), includes perceptual clarity about one’s
emotional states. Insofar as mindfulness involves receptive atten-
tion to psychological states, we expect it to be associated with such
clarity. In less mindful states, emotions may occur outside of
awareness or drive behavior before one clearly acknowledges
them. Mindfulness also appears to relate to aspects of the Open-
ness to Experience dimension of personality (Costa & McCrae,
1992), which involves receptivity to and interest in new experi-
ences. Receptive attention would appear to support the contact
with and assimilation of feelings and new ideas, for example. On
the other hand, the imagination, fantasy, and aesthetic interest
facets of Openness measured in Big Five research do not theoret-
ically relate to mindfulness–mindlessness as presently defined,
given the role of cognition in Openness.

Finally, the concept of mindfulness as we describe it bears some
relation to earlier groundbreaking work by Langer (1989) and
colleagues (e.g., Bodner & Langer, 2001; Langer & Moldoveanu,
2000). Langer’s formulation includes an open, assimilative “wake-
fulness” to cognitive tasks and in this has some overlap with the
current formulation. However, Langer’s formulation emphasizes
active cognitive operations on perceptual inputs from the external
environment, such as the creation of new categories and the
seeking of multiple perspectives. The present definition empha-
sizes an open, undivided observation of what is occurring both
internally and externally rather than a particular cognitive ap-
proach to external stimuli.

Mindfulness can also be distinguished from various forms of
self-awareness that have received considerable attention over the
past 30 years. Most prominently, Duval and Wicklund’s (1972)
theory of objective self-awareness, Buss’s (1980) self-conscious-
ness theory, and Carver and Scheier’s (1981) control theory all
define self-awareness in terms of knowledge about the self. For
example, private self-consciousness represents a disposition to be
highly aware of internal states (e.g., Fenigstein, Scheier, & Buss,

1975). However, this form of awareness is defined by its focus
rather than by its quality. Thus, high private self-consciousness
may reflect preoccupation with internal states or an open recep-
tivity to them. Recent research has, in fact, uncovered two factors
in this construct, internal state awareness and self-reflectiveness
(Cramer, 2000; Trapnell & Campbell, 1999). The former repre-
sents sensitivity to ongoing psychological processes, a construct
that has greater conceptual overlap with mindfulness. Even more
distinct from mindfulness is public self-consciousness, the ten-
dency to be concerned about the self as perceived by others, which
may detract from present awareness. Several other approaches to
the measurement of self-awareness have also been developed,
including self-monitoring (Snyder, 1974) and reflection (Trapnell
& Campbell, 1999).

Although distinct in the content that each examines, all the
forms of self-awareness discussed above reflect cognitive opera-
tions on aspects of the self through self-examination, processes
collectively termed reflexive consciousness (Baumeister, 1999;
Bermúdez, 1998). Mindfulness directed inward differs from these
approaches in that its mode of functioning is perceptual or “pre-
reflexive,” operating on, rather than within, thought, feeling, and
other contents of consciousness. Rather than generating mental
accounts about the self, mindfulness “offer[s] a bare display of
what is taking place” (Shear & Jevning, 1999, p. 204). Thus,
whereas the modes of reflexive consciousness noted above con-
cern the focus of cognitive operations, mindfulness concerns the
quality of consciousness itself and, except for the inverse relation
to public self-consciousness noted above, is theorized to have little
or no inherent relation to reflexive thought.

MINDFULNESS AND WELL-BEING

William James (1911/1924) had great interest in the study of
consciousness, but he was not sanguine about the usual state of
consciousness of the average person, stating, “Compared to what
we ought to be, we are only half awake” (p. 237). This perspective
has been shared by contemporary scholars (e.g., Tart, 1994).
Mindfulness captures a quality of consciousness that is character-
ized by clarity and vividness of current experience and functioning
and thus stands in contrast to the mindless, less “awake” states of
habitual or automatic functioning that may be chronic for many
individuals. Mindfulness may be important in disengaging indi-
viduals from automatic thoughts, habits, and unhealthy behavior
patterns and thus could play a key role in fostering informed and
self-endorsed behavioral regulation, which has long been associ-
ated with well-being enhancement (Ryan & Deci, 2000). Further,
by adding clarity and vividness to experience, mindfulness may
also contribute to well-being and happiness in a direct way. In this
section, we offer theoretical and empirical support for both of these
hypothesized effects.

Theorists from many schools of personality and psychotherapy
have discussed the importance of observant, open awareness and
attention in the optimization of self-regulation and well-being (see
reviews in Brazier, 1995; Martin, 1997). In the psychoanalytic
tradition, for example, free association represents a receptive
awareness wherein attention “evenly hovers” over the psycholog-
ical landscape (Freud, 1912/1963). In other dynamic and human-
istic traditions, awareness is thought to enable the identification of
needs, conflicts, and existential concerns. Most notably, Perls
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(1973) saw the healthy organism as forming clear and vital gestalts
or perceptions that emerge in states of relaxed attention. Bringing
awareness to bear on facets of experience that have been alienated,
ignored, or distorted has been theorized to convert “hidden sub-
jects” into “conscious objects” that can be differentiated from,
transcended, and integrated into the self (Wilber, 2000). Finally,
theorists in the cognitive tradition have discussed the importance
of attention to gathering factual information on behavior or sub-
jective experience as a first step in making health-enhancing
behavior changes (Safran & Segal, 1990).

Several theories of self-regulation discuss the place of aware-
ness and attention in the maintenance and enhancement of psy-
chological and behavioral functioning. One of these is self-
determination theory (SDT; Deci & Ryan, 1985; Ryan & Deci,
2000), which posits that an open awareness may be especially
valuable in facilitating the choice of behaviors that are consistent
with one’s needs, values, and interests (Deci & Ryan, 1980). In
contrast, automatic or controlled processing often precludes con-
siderations of options that would be more congruent with needs
and values (Ryan, Kuhl, & Deci, 1997). In this sense, then,
mindfulness may facilitate well-being through self-regulated ac-
tivity and fulfillment of the basic psychological needs for auton-
omy (self-endorsed or freely chosen activity), competence, and
relatedness (Hodgins & Knee, 2002). That is, awareness facilitates
attention to prompts arising from basic needs, making one more
likely to regulate behavior in a way that fulfills such needs.

Not all self-regulatory processes require conscious awareness
and attention to operate smoothly, and a substantial portion of
day-to-day behavior has been thought to occur automatically or
mindlessly (Bargh, 1997; Deci & Ryan, 1980; Tart, 1994). Think-
ers have long argued over the merits and demerits of such behavior
(Maddux, 1997), which is defined by the lack of intentional or
conscious effort. Although a pragmatic view argues that automa-
ticity saves time and frees the mind for more important tasks,
others argue that such automatic thought and behavior patterns
may have problematic consequences. For example, Baumeister,
Heatherton, and Tice (1994) reviewed evidence showing that the
deployment of conscious attention can override unwanted re-
sponses, and such deployment is linked to well-being in cognitive,
emotional, and behavioral domains.

There are also many instances where attentional sensitivity to
psychological, somatic, and environmental cues, a key component
of mindfulness, is crucial to the operation of healthy regulatory
processes (Brown, 1998; cf. Waldrup, 1992). Indeed, cybernetic
theories, such as Carver and Scheier’s (1981) control theory,
propose that attention is key to the communication and control
processes that are thought to underlie the regulation of behavior.
Biofeedback research has long shown that attention can be a key
component in reducing unhealthy somatic conditions or symptoms
of illness (e.g., Basmajian, 1989). The process of disregulation can
occur when signals are ignored or suppressed, as happens, for
example, when painkillers, alcohol, or drugs are taken to self-
medicate. When disregulation of this kind occurs, attention is
required to reestablish communication between elements of a
system (e.g., mind and body, or thought and behavior) before
wellness can return (G. E. Schwartz, 1984). Disregulation may
also occur when somatic and other signals brought to awareness
are then cognitively exaggerated, as may happen in panic states,
for example (Clark, 1986). In contrast, mindfulness involves per-

ceiving stimuli simply “as they are.” To date, the most direct
evidence for the benefits of mindful awareness and attention has
come from research demonstrating that mindfulness training is
related to positive psychological and physical outcomes (e.g.,
Kabat-Zinn, 1990; Shapiro, Schwartz, & Bonner, 1998). However,
the role of mindfulness per se in well-being outcomes has yet to be
examined.

A direct route through which mindfulness may enhance well-
being is its association with higher quality or optimal moment-to-
moment experiences. A recent experiment by LeBel and Dubé
(2001) found that individuals whose attention was focused on the
sensory experience of eating chocolate reported more pleasure
than individuals engaged in a distraction task while eating choc-
olate. More broadly, research has found that intrinsically moti-
vated and flow activities, which are characterized by engagement
with and attention to what is occurring, yield considerable enjoy-
ment and a felt sense of vitality (Csikszentmihalyi, 1990; Deci &
Ryan, 1985).

THE PRESENT RESEARCH

Mindfulness is inherently a state of consciousness. Although
awareness and attention to present events and experiences are
given features of the human organism, these qualities can vary
considerably, from heightened states of clarity and sensitivity to
low levels, as in habitual, automatic, mindless, or blunted thought
or action (Wallace, 1999). This suggests (a) that because of inher-
ent capability, discipline, or inclination, individuals may differ in
the frequency with which they deploy attention and awareness and
also (b) that there are intraindividual variations in mindfulness.
This research thus investigates mindfulness as an attribute that
varies both between and within persons and examines the signif-
icance of both kinds of variation for well-being.

A first step in this research was the measurement of mindful-
ness. In the first portion of this article, we describe the develop-
ment, reliability, and validity of a new instrument, the Mindful
Attention Awareness Scale (MAAS), which assesses individual
differences in the frequency of mindful states over time. We
hypothesized that this disposition would share variance with other
awareness constructs while also tapping a unique experience that
distinguishes it from other psychological phenomena. The MAAS
is focused on the presence or absence of attention to and awareness
of what is occurring in the present rather than on attributes such as
acceptance, trust, empathy, gratitude, or the various others that
have been associated with mindfulness (e.g., Shapiro & Schwartz,
1999). This present-centered attention–awareness is, in our view,
foundational to mindfulness and thus is our starting point in
research. To further establish the validity of the MAAS, we tested
whether the scale differentiates persons engaged in the cultivation
of mindfulness from others.

The central purpose of this research program was to examine
empirical links between mindfulness and well-being. In attempting
to establish empirically the self-regulatory nature of mindfulness,
we first assessed whether mindfulness is associated with greater
awareness of internal states using a lab-based paradigm in which
the role of mindfulness as a predictor of the degree of relation
between an implicit and self-reported (explicit) indicator of emo-
tional well-being was assessed. We also examined concurrent
associations of the MAAS with measures of both self-regulation
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and well-being. Using experience-sampling techniques, we then
tested predictive relations between both trait and MAAS-derived
state measures of mindfulness and indicators of both self-regulated
(and, specifically, autonomous) functioning and emotional well-
being. Finally, the importance of mindfulness to well-being was
tested within an intervention paradigm in which changes in
MAAS-measured mindfulness were used to predict changes in
mood and stress among a sample of patients with cancer who
received training in mindfulness as the central element of a stress-
reduction program.

A detailed investigation of mindfulness as an individual differ-
ence characteristic has a number of benefits, not the least of which
is that it allows examination of the role of this phenomenon in
positive psychological experience. More fundamentally, the study
of mindfulness may help to widen the window into the study of
consciousness, how it can be “structured” (Mayer, 2000), and its
role in human functioning.

THE MEASUREMENT OF MINDFULNESS: MAAS
CONSTRUCTION, FACTOR ANALYSES, AND

RELIABILITY ASSESSMENT

Preliminary Item Selection Procedures

Inspiration for scale items came from several sources: our
personal experience and knowledge of mindfulness (and mindless-
ness), published writings on mindfulness and attention, and exist-
ing scales assessing conscious states of various kinds. Items were
drafted to reflect the experience of mindfulness and mindlessness
in general terms as well as in specific day-to-day circumstances,
including variations in awareness of and attention to actions,
interpersonal communication, thoughts, emotions, and physical
states.

We began with a pool of 184 items, approximately equally split
between those reflecting direct and indirect assessment of mind-
fulness, where the latter reflected absence of mindlessness. Item
reduction was done in an iterative fashion across five stages. In all
stages, several exclusion criteria were used. Because our intent
was to capture the central, subjective experience of mindfulness as
present attention and awareness, items containing attitudinal com-
ponents (e.g., patience, trust, acceptance) were excluded, as were
those referring to motivational intent (the “why” of awareness or
attention). Items reflecting potential consequences of mindfulness
(e.g., calmness, emotional or physical well being) were also ex-
cluded. Finally, because we sought to develop a scale for a general
adult population, we excluded statements that implied or assumed
refined levels of consciousness (e.g., highly sensitive awareness)
or required a specialized vocabulary.

In the first stage of item reduction, we applied these exclusion
criteria to eliminate a number of items through dialogue. A shorter
list was then submitted to nine experienced practitioners of mind-
fulness (i.e., “experts”) who were provided with our exclusion
criteria and a brief working definition of our construct. They then
rated the adequacy of each item as an assessment tool, using a
5-point Likert scale (very good, good, fair, poor, very poor). The
V statistic was then used as the criterion for item retention (Aiken,
1985, 1996). This statistic is a content validity coefficient designed
for use with a small number of ordinal validity ratings. Only items
that were rated highly and consistently across raters ( p � .05)

were retained. To ensure that the remaining items would be clear,
understandable, and applicable to the life experiences of the aver-
age adult, eight faculty and graduate students in psychology rated
these items, and the V statistic was again used to retain items. The
resulting items were rated by yet another team of six faculty and
graduate students, and their feedback was used to eliminate am-
biguous items and revise others.

The 55 items that remained from this final round of ratings were
included in several pilot studies with undergraduates. Items with
non-normal (skewed or kurtotic) distributions were eliminated as
were those showing less than a full range of response on a 6-point
Likert scale. Twenty-four items were retained for further analysis.

Exploratory Factor Analysis

To explore the factor structure of the derived scale, it was
completed by a sample of 313 undergraduates in return for extra
course credit (Sample A, Table 1). Because the item pool was
small and each item normally distributed, the maximum-likelihood
method of parameter estimation was chosen (Cudeck, 2000). The
Kaiser measure of sampling adequacy was .89. Inspection of
eigenvalues and the scree plot revealed a marked gap between the
first and remaining factors (Factor 1 eigenvalue � 7.85; Factor 2
eigenvalue � .66). The first factor accounted for 95% of the total
variation across factors. Exploratory factor analysis using the
principal-factors method of estimation also showed a strong
single-factor solution and almost identical factor loadings. Thus,
only those items loading on the first factor were retained. On the
factor derived from maximum-likelihood estimation, the average
factor loading was .52.

Table 2 presents the 15-item MAAS that was used in subsequent
studies. Inspection of the item-level statistics indicates that all but
two items loaded above .30. Items 5 and 13 loaded above .25 and
were retained because both added substantive breadth to the scale
(cf. Basilevsky, 1994; Tabachnick & Fidell, 1996). In the analysis
of broadband constructs such as the present one, smaller factor
loadings are not atypical (Hoyle, 2000).1

MAAS respondents indicate how frequently they have the ex-
perience described in each statement using a 6-point Likert scale
from 1 (almost always) to 6 (almost never), where high scores
reflect more mindfulness. In an attempt to control for socially
desirable responding, respondents are asked to answer according to
what “really reflects” their experience rather than what they think
their experience should be. The items are distributed across cog-
nitive, emotional, physical, interpersonal, and general domains. It
is noteworthy that statements reflecting high levels of attention and
awareness were eliminated by both item raters and factor analysis
(because of very low loadings). Why direct endorsements of mind-
fulness were eliminated is subject to speculation, but as our item
raters noted during scale construction, it is relatively easy (if

1 Several analyses were conducted to test the impact of these lower
loading items on the psychometric properties of the scale. Deletion of the
two items made only a tiny difference to the internal consistency of the
scale and to the fit indices of the confirmatory factor analysis (CFA)
reported below. In the cross-validation sample of adults, these two items
loaded higher on the factor than in the student sample used for exploratory
analysis. Thus, the decision to retain them in the scale was supported on
both substantive and statistical grounds.
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incorrect) to endorse being attentive and aware. In fact, inspection
of the means and distributions of these items revealed that many
had low values on the Likert scale and marked skewness. Further,
statements reflecting less mindlessness are likely more accessible
to most individuals, given that mindless states are much more

common than mindful states (McIntosh, 1997; Varela, Thompson,
& Rosch, 1991). As Packer (2002) noted in discussing present
awareness, “It is easier to point out what is absent in [it]” (p. 137).
Thus, indirect items may be more “diagnostic” than direct claims
to mindfulness. This approach has also been used to assess medical

Table 1
Sample Characteristics (Scale Construction and Study 1)

Characteristic

Sample

A B C D E F G

Location URa URb HWSc URd URe Communityf Nationalg

Cronbach’s alpha .84 .82 .80 .82 .87 .86 .87
N 313 327 207 187 145 74 239
Age range (years) 18–23 17–28 17–23 17–23 18–32 18–62 18–77
Age mean (years) 19.5 19.6 19.0 19.7 19.8 37.6 43.3
Female (%) 66 64 62 62 64 55 66
Caucasian (%) 73 77 85 77 63 88 93
Asian (%) 15 10 3 9 19 3 1
African American (%) 3 5 5 4 9 3 1
Hispanic (%) 4 3 3 4 4 0 2
Native American (%) 0 1 1 0 0 4 0
Other ethnicity (%) 5 5 5 6 5 3 3

Note. UR � University of Rochester; HWS � Hobart and William Smith Colleges.
a UR, Spring 2000. b UR, Fall 2000 and Spring 2001. c HWS, Fall 2000 and Spring 2001. d UR, Fall
2001. e UR, Spring 2002. f Rochester local community, Fall 1999 and Spring 2000. g U.S.-wide mail-out
survey, Fall 2000 and Spring 2001.

Table 2
Means, Standard Deviations, Factor Loadings, and Item-Total Correlations for the Mindful
Attention Awareness Scale

Scale item M SD F I-T

1. I could be experiencing some emotion and not be conscious of it until
some time later.

4.02 1.12 .46 .45

2. I break or spill things because of carelessness, not paying attention, or
thinking of something else.

4.13 1.47 .45 .42

3. I find it difficult to stay focused on what’s happening in the present. 3.80 1.23 .51 .49
4. I tend to walk quickly to get where I’m going without paying attention

to what I experience along the way.
3.41 1.27 .45 .39

5. I tend not to notice feelings of physical tension or discomfort until they
really grab my attention.

3.83 1.22 .27 .25

6. I forget a person’s name almost as soon as I’ve been told it for the first
time.

3.40 1.54 .33 .31

7. It seems I am “running on automatic” without much awareness of what
I’m doing.

3.72 1.24 .78 .72

8. I rush through activities without being really attentive to them. 3.81 1.11 .74 .67
9. I get so focused on the goal I want to achieve that I lose touch with

what I am doing right now to get there.
3.74 1.15 .38 .38

10. I do jobs or tasks automatically, without being aware of what I’m doing. 3.70 1.20 .69 .61
11. I find myself listening to someone with one ear, doing something else at

the same time.
3.52 1.16 .55 .49

12. I drive places on “automatic pilot” and then wonder why I went there. 4.36 1.42 .62 .57
13. I find myself preoccupied with the future or the past. 2.66 1.03 .28 .26
14. I find myself doing things without paying attention. 3.66 1.14 .77 .69
15. I snack without being aware that I’m eating. 4.11 1.42 .47 .41

Note. All scores are based on Sample A data (N � 313). Items were introduced by the following: “Below is
a collection of statements about your everyday experience. Using the 1–6 scale below, please indicate how
frequently or infrequently you currently have each experience. Please answer according to what really reflects
your experience rather than what you think your experience should be.” The accompanying 6-point scale was
1 � almost always, 2 � very frequently, 3 � somewhat frequently, 4 � somewhat infrequently, 5 � very
infrequently, and 6 � almost never. F � factor loadings; I-T � item-total correlations.
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treatment adherence (e.g., Haynes et al., 1980). However, it is
important to demonstrate that the indirect approach to mindfulness
measurement has the same conceptual meaning as a direct ap-
proach, and we empirically examined the conceptual equivalence
of the two approaches in Study 1. We also compared their con-
vergent, discriminant, and criterion validity.

Confirmatory Factor Analysis (CFA):
College Student and General Adult Samples

Student Sample

We performed a CFA of the single-factor model revealed by
exploratory analysis on data from a new sample of 327 university
students (Sample B in Table 1), using maximum-likelihood esti-
mation and the AMOS 4.0 program (Arbuckle & Wothke, 1999).
The fit indices of the model indicated that the correspondence
between the single-factor model and the sample covariance matrix
was satisfactory, �2(90, N � 327) � 189.57 (goodness-of-fit index
[GFI] � .92, comparative fit index [CFI] � .91, index of fit [IFI]
� .91, parsimony-adjusted comparative fit index [PCFI] � .78,
root-mean-square error of approximation [RMSEA] � .058).
All 15 items of the scale were significantly related to the latent
factor (all ps � .001). The internal consistency (alpha) was .82.

General Adult Sample

Cross-validation of a model in a second, independent sample is
recommended to increase the likelihood that the model holds in a
population (Schumacker & Lomax, 1996). To test whether the
factorial model would hold among noncollege adults, it was eval-
uated in a U.S.-wide sample of 239 adults (Sample G, Table 1)
ranging in age from 18 to 77 years (M � 43.27). These individuals,
who collectively were drawn from 48 U.S. states, completed the
MAAS as part of a mail-out survey study (Brown & Kasser, 2002).
We used the AMOS 4.0 program (Arbuckle & Wothke, 1999) to
perform the CFA using maximum-likelihood estimation. The fit
with the single factor model was satisfactory, �2(90, N � 239) �
179.14 (GFI � .91, CFI � .92, IFI � .92, PCFI � .79, RMSEA �
.065). All scale items were significantly related to the latent factor
( ps � .001). The sample alpha was .87.

Test–Retest Reliability and Agreement

The temporal stability of the scale was examined in an indepen-
dent sample of 60 introductory psychology students over a 4-week
period (26 men, 34 women; mean age 19 years). To assess test–
retest reliability and agreement, a variance components analysis
was done using SAS PROC MIXED (SAS Institute, 1992, 1997).
The intraclass correlation (equivalent to a Pearson r with two
measures) was .81 ( p � .0001). Another index of stability is
test–retest score agreement, that is, whether individuals generally
receive the same scale scores over repeated assessment (Dawis,
2000). The analysis found that the Time 1 (3.78) and Time 2 (3.77)
mean scale scores were not significantly different, t(59) � .11, ns.
As a final note, we add that in all subsequent samples, we con-
firmed the MAAS factorial structure and reliability. For brevity we
do not further report these statistics.

STUDY 1. CORRELATIONS WITH
OTHER MEASURES

Any attempt to establish the viability of an individual difference
measure must show that it is, as Mayer (2000) succinctly noted,
“similar enough to other [concepts] to be recognizable, but differ-
ent enough to be worth studying” (p. 49). Study 1 had two primary
purposes: to establish the convergent and discriminant validity of
the MAAS and to examine the relations between MAAS-measured
mindfulness and a variety of indicators of well-being. As part of
this second purpose, we also assessed the incremental validity of
the scale. A final purpose of this study was to test the differential
utility of the MAAS, which takes an indirect-item approach to
measuring mindfulness, to a direct-item approach to measuring
mindfulness.

Regarding the first aim, our focus was on scales said to measure
the propensity to be aware of specific events or types of experi-
ence, whether in the internal or external world. Scales that might
tap receptive and clear awareness—for example, emotional intel-
ligence and openness to experience—we expected to relate posi-
tively to the MAAS. We also expected moderate convergence with
the only existing scale of mindfulness–mindlessness known to us,
namely Bodner and Langer’s (2001) recently developed measure.
A number of scales have also been developed to tap dispositional
differences in reflexive consciousness—that is, the tendency to
engage in self-examination, reflection, introspection, and related
cognitive activities. Some of these traits, like public self-
consciousness and self-monitoring, involve an evaluation or filter-
ing of experiences with reference to the self. We anticipated that
mindfulness would show null or negative relations to all such
measures. Finally, we expected that mindfulness would be unre-
lated to the trait of absorption (Tellegen, 1982), a propensity to
enter trancelike states of consciousness, which represents being
“out of touch” with what is presently occurring.

Regarding the second aim, the present study examined relations
between the MAAS and a number of well-being measures. As
specified in the introduction, we theorize that mindfulness facili-
tates self-regulation, psychological health, and enriched moment-
to-moment experience. Thus, we expected that the MAAS would
be related to a variety of indicators of well-being, as manifested in
cognitive, emotional, motivational, and physical health function-
ing. Given our conceptualization of mindfulness as a distinct
construct, we also expected that the MAAS would retain its asso-
ciations with well-being after controlling for the effects of other,
related constructs.

Finally, the section of this article entitled THE MEASURE-
MENT OF MINDFULNESS: MAAS CONSTRUCTION, FAC-
TOR ANALYSES, AND RELIABILITY ASSESSMENT offers
some justification for the MAAS’s indirect-item approach to the
measurement of mindfulness. This study empirically examined
whether the scale is generally equivalent to a direct-item approach
in the assessment of mindfulness, measured in terms of the mag-
nitude of correlation between the MAAS and an alternative, direct-
item version of the scale. We also examined the convergent,
discriminant, and criterion validity of the MAAS versus this alter-
nate scale.

This study includes six samples, comprising a total of 1,253
participants. Rather than present these samples in separate studies,
we summarize our findings in four parts. First, we present findings
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concerning the distinctiveness and overlap of the MAAS with
other measures of psychological dispositions and modes of func-
tioning. Second, we present correlations of the MAAS with nu-
merous indices of well-being. Third, we present incremental va-
lidity findings on the MAAS. And fourth, we present correlational
results comparing the MAAS to an alternate measure.

Method

Participants

Samples A–F are described in Table 1. Participants in Samples A–E
were students taking psychology courses who received extra course credit
for participation. Sample F comprised adults drawn from a northeastern
U.S. community (see Study 4 for recruitment details). Participants in all
samples completed measures in a single session. Group sizes in Samples
A–E ranged from 5 to 25 persons, and in Sample F, groups ranged from 1
to 15 persons.

Materials

Convergent and Discriminant Scales

NEO Personality Inventory (NEO-PI) and NEO Five-Factor Inventory
(NEO-FFI) Openness to Experience (Costa & McCrae, 1992). This Big
Five personality scale measures openness to ideas, values, aesthetics,
emotions, fantasy, and actions. High scorers report a receptivity to novel
experiences and actions and a high frequency of, and interest in, imagina-
tive and reflective thought.

Trait Meta-Mood Scale (TMMS; Salovey et al., 1995). This measure of
emotional intelligence taps individual differences in attention to feelings
(attention), the clarity of experience of these emotions (clarity), and beliefs
about prolonging pleasant mood states and ending unpleasant states
(repair).

Mindfulness/Mindlessness Scale (MMS; Bodner & Langer, 2001). The
MMS assesses individual differences in the propensity to achieve mindful
states, defined as the awareness of behavioral routines, a questioning of
their efficacy, and active consideration of alternative behaviors. Its 21
items assess four components: Flexibility, Novelty Seeking, Novelty Pro-
ducing, and Engagement.

Self-Consciousness Scale (SCS; Fenigstein et al., 1975). This well-known
23-item measure has three subscales. Private Self-Consciousness assesses
the tendency to reflect upon oneself, fantasize, and attend to one’s moods,
motives, and cognitive processes. Recent work indicates that two factors
may underlie this subscale: self-reflectiveness and internal state awareness
(e.g., Cramer, 2000). The subscale Public Self-Consciousness measures the
tendency to view oneself from the perspective of the social world and
reflects a concern for one’s appearance, social behavior, and the impression
one makes upon others. Relatedly, the subscale Social Anxiety taps shy-
ness, embarrassment, and anxiety in social situations.

Rumination–Reflection Questionnaire (RRQ; Trapnell & Campbell,
1999). The 12-item Reflection subscale of the RRQ assesses “intellectual
self-attentiveness” through items tapping the tendency to explore, analyze,
and contemplate the self. The 12-item Rumination subscale measures
“ruminative self-attention,” the tendency to dwell on, rehash, or reevaluate
events or experiences.

Self-Monitoring Scale—Revised (Snyder & Gangestad, 1986). This
widely researched 18-item scale assesses the tendency to observe and
control expressive behavior and self-presentation in accordance with situ-
ational cues to social appropriateness.

Need for Cognition (Cacioppo, Petty, & Kao, 1984). This 18-item
scale measures individual differences in engagement and enjoyment of
“effortful cognitive endeavors.” High scorers endorse items reflecting
interest in thinking, complex problem solving, and intellectual tasks.

Absorption (Tellegen, 1982). This 34-item scale assesses a disposition
to enter transient altered states of consciousness characterized by a “re-
structuring” of the experienced self and world. Either dissociation or
integration of the self may be experienced by high scorers.

Other scales. The tendency to respond in a socially desirable manner
was also assessed, using two well-known indices: the Marlowe–Crowne
Social Desirability Inventory (Crowne & Marlowe, 1960) and the Minne-
sota Multiphasic Personality Inventory (MMPI) Lie Scale (Hathaway &
McKinley, 1989).

Well-Being Scales

We also used a number of measures reflecting various aspects of
well-being.

Traits and attributes. The Neuroticism scales from the NEO-PI and
NEO-FFI (Costa & McCrae, 1992) assessed dispositional anxiety, hostility,
depression, impulsiveness, and vulnerability. Self-esteem was measured
with both the 10-item Multidimensional Self-Esteem Inventory (O’Brien &
Epstein, 1988) Self-Worth subscale and the Rosenberg Self-Esteem Scale
(Rosenberg, 1965). Optimism was assessed using the Life Orientation Test
(Scheier & Carver, 1985).

Emotional disturbance. Depressive symptoms were specifically as-
sessed using both the 20-item Center for Epidemiological Studies–
Depression (CES-D) scale (Radloff, 1977) and the 20-item Beck Depres-
sion Inventory (BDI; Beckham & Leber, 1985). Anxiety was measured
using the 20-item State–Trait Anxiety Inventory (STAI; Spielberger, 1983)
and the 9-item Profile of Mood States (POMS) Anxiety subscale (McNair,
Lorr, & Droppleman, 1971). Reports on both depression and anxiety were
made over the past week or past month, depending on the sample.

Emotional–subjective well-being. Both the valence (hedonic tone) and
arousal dimensions of affective experience were assessed. Pleasant and
unpleasant affective tone were measured using the 9-item scale derived by
Diener and Emmons (1984). The 20-item Positive and Negative Affect
Schedule (PANAS; Watson, Clark, & Tellegen, 1988) assessed affective
arousal. Reports were made on affective experience over the past week or
month. Life satisfaction was assessed using the 15-item Temporal Life
Satisfaction Scale (Pavot, Diener, & Suh, 1998).

Eudaimonic well-being. Self-actualization was measured using the
Measure of Actualization of Potential (Lefrançois, Leclerc, Dubé, Hébert,
& Gaulin, 1997). To test the hypothesis that MAAS would predict greater
autonomy, competence, and relatedness we used the relevant subscales
from Ryff’s (1989) Personal Well-Being Scales. The seven-item Subjective
Vitality Scale (Ryan & Frederick, 1997) assessed the extent to which
individuals felt energized and vital over the past week or month.

Physical well-being. We assessed physical well-being using a measure
of common physical symptoms adapted from Larsen and Kasimatis (1991),
the Hopkins Symptom Checklist Somatization scale (Derogatis, Lipman,
Rickels, Uhlenhuth, & Covi, 1974), and a self-report of medical health visit
frequency over the past 21 days.

Results

Convergent and Discriminant Correlations

Correlations of the MAAS with other measures assessed are
shown in Table 3. As predicted, the MAAS was correlated at a
moderate level with emotional intelligence. It was most strongly
related to clarity of emotional states but also with mood repair and,
to a lesser degree, attention to emotions. The MAAS showed
modest positive correlations with NEO-PI Openness to Experience
and NEO-FFI Openness to Experience, and was specifically re-
lated to the Feelings, Actions, Ideas, and Values subscales on the
NEO-PI, which more strongly reflect attentiveness and receptivity
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to experience and behavior than the Fantasy and Aesthetics sub-
scales. The MMS (Bodner & Langer, 2001) was, as expected,
correlated with the MAAS. Befitting our theory, the MAAS was
most strongly related to mindful engagement. It was correlated to
a lesser degree with both novelty seeking and producing, and was
unrelated to cognitive flexibility.

As already noted, several scales measure the use of cognitive
processes in service of self-examination and reflection on the self.
The MAAS was expected to show little or no relation to these
measures. As Table 3 shows, there was no correlation with Private
Self-Consciousness. However, in line with theoretical expectation,
the MAAS was correlated with the internal state awareness aspect
of this measure. Although significant, this correlation was modest,
perhaps in part because of the poor internal consistency of this
subscale (Creed & Funder, 1998). There were also expectable
negative relations to both Public Self-Consciousness and Social
Anxiety. Also as predicted, the MAAS was unrelated to Self-
Monitoring. Regarding the RRQ, the MAAS was unrelated to
Reflection and inversely related to Rumination. A small though
significant correlation with the Need for Cognition was found,
indicating that mindfulness does not preclude the enjoyment of
intellectual activity. Absorption was weakly and inversely related
to the MAAS, as expected. Turning finally to social desirability,
the MAAS showed positive correlations with the Marlowe–

Crowne in two studies (Samples D and E: rs � .24 and .28, ps �
.001), but it was unrelated to the MMPI Lie scale (rs � .10 and .03,
ns).

Well-Being Correlations

Table 4 presents correlations between the MAAS and well-
being scales. Among the “Big Five” personality traits, neuroticism
has been consistently related to poorer psychological well being.
The MAAS was moderately related to lower levels of this trait.
Across the six facets of this measure, the MAAS was most strongly
and inversely related to Depression, Self-Consciousness, and An-
gry Hostility and less strongly, though still significantly, to
Impulsiveness.

The MAAS was related to other indicators of well being, both
positive and negative, in consistently expected directions. The
MAAS was inversely related to CES-D and BDI measures of
depression and STAI and POMS measures of anxiety. Regarding
affect, the MAAS was positively related to pleasant hedonic tone
and PANAS-measured positive affectivity in two samples of un-
dergraduates and a sample of adults; it was negatively related to
unpleasant tone and PANAS negative affectivity. Along with
affect, a primary component of subjective well-being is life satis-
faction (Diener, Suh, Lucas, & Smith, 1999). In both college

Table 3
Correlations of the Mindful Attention Awareness Scale With Other Scales: Convergent and
Discriminant Validity (Study 1)

Scale Sample(s) Correlation(s)

NEO-PI Openness to Experience A .18**
Fantasy A �.07
Aesthetics A .10
Feelings A .17**
Actions A .20***
Ideas A .17**
Values A .15**

NEO-FFI Openness to Experience D, E .12, .19*
Trait Meta-Mood Scale A, D, E .46****, .42****, .37****

Clarity A, D, E .49****, .45****, .50****
Attention A, D, E .19***, .17*, .13
Repair A, D, E .37****, .33****, .25**

Mindfulness/Mindlessness Scale D, E .31****, .33****
Flexibility D, E .002, .24**
Novelty Seeking D, E .30***, .29***
Novelty Producing D, E .23**, .26***
Engagement D, E .39****, .33****

Self-Consciousness Scale
Private Self-Consciousness A, D, E, F .03, .03, .05, �.05

Self-Reflectiveness A, D, E, F �.13*, �.12, �.12, �.19
Internal State Awareness A, D, E, F .23****, .17*, .22**, .18

Public Self-Consciousness A, D, E, F �.14*, �.15*, �.02, �.18
Social Anxiety A, D, E, F �.36****, �.19**, �.33****, �.29**

RRQ
Reflection A, D, E .06, .16*, .20*
Rumination B, D, E �.39****, �.29****, �.38****

Self-Monitoring B �.03
Need for Cognition C .19**
Absorption C �.15*

Note. Ns for Samples A, B, C, D, E, and F are 313, 327, 207, 187, 145, and 74, respectively. NEO-PI � NEO
Personality Inventory; NEO-FFI � NEO Five-Factor Inventory; RRQ � Reflection Rumination Questionnaire.
* p � .05. ** p � .01. *** p � .001. **** p � .0001.

829MINDFULNESS AND WELL-BEING



students and adults, the MAAS was positively associated with this
variable. Self-esteem scores on both the Multidimensional Self-
Esteem Inventory and the Rosenberg measures were higher among
those scoring higher on the MAAS. In three samples, the MAAS
was associated with higher levels of subjective vitality. Greater
self-actualization was also associated with higher mindfulness
scores. Finally, in line with our SDT-based hypotheses, the MAAS
was related to autonomy, competence, and relatedness fulfillment.

Although our primary interest in this article is relations between
the MAAS and psychological well-being, because physical health

is known to be influenced by psychological states, we assessed
whether the MAAS was related to both subjective and objective
indicators of physical health. In both college and community adult
samples, the MAAS was inversely related to self-reported physical
symptoms, particularly in the adult sample, where symptoms may
be more salient. However, self-reported symptoms may have a
somatization component—that is, they can reflect a tendency to
experience distress in terms of physical complaints. The MAAS
was inversely related to somatization in the two samples. Finally,
in the adult community sample, the MAAS was inversely related

Table 4
Correlations of the Mindful Attention Awareness Scale With Dispositional and State Scales
Measuring Psychological Well-Being (Study 1)

Scale Sample(s) Correlation(s)

Traits and attributes

NEO-PI Neuroticism A �.56****
Anxiety A �.34****
Angry Hostility A �.41****
Depression A �.53****
Self-Consciousness A �.45****
Impulsiveness A �.29****
Vulnerability A �.47****

NEO-FFI Neuroticism D, E �.33****, �.56****
MSEI Self-Esteem B .36****
Rosenberg Self-Esteem D, E .39****, .50****
LOT Optimism D, E .27****, .34****

Emotional disturbance

CES-D Depression B �.37****
BDI Depression D, E �.41****, �.42****
STAI Anxiety B �.40****
POMS Anxiety D, E �.26***, �.42****

Emotional–subjective well-being

Pleasant Affect A, B, D, E, F .16**, .31****, .35****, .40****, .29**
Unpleasant Affect A, B, D, E, F �.37****, �.33****, �.34****, �.42****, �.39***
PANAS Positive Affect B, D, E .30****, .33****, .39****
PANAS Negative Affect B, D, E �.39****, �.39****, �.43****
Life Satisfaction B, F .26****, .37***

Eudaimonic well-being

Vitality A, B, F .40****, .35****, .46****
MAP Self-Actualization B .43****
Autonomy B, F .34****, .37***
Competence B, F .39****, .68****
Relatedness B, F .31****, .28*

Physical well-being

Reported physical
symptoms B, F �.25****, �.51****

HSCL Somatization A, F �.40****, �.42***
Medical visit frequency,

past 21 days F �.32**

Note. Ns for Samples A, B, C, D, E, and F are 313, 327, 207, 187, 145, and 74, respectively. NEO-PI � NEO
Personality Inventory; NEO-FFI � NEO Five-Factor Inventory; MSEI � Multidimensional Self-Esteem
Inventory; LOT � Life Orientation Test; CES-D � Center for Epidemiologic Studies Depression Scale; BDI �
Beck Depression Inventory; STAI � State–Trait Anxiety Inventory; POMS � Profile of Mood States;
PANAS � Positive and Negative Affect Schedule; MAP � Measure of Actualization of Potential; HSCL �
Hopkins Symptom Checklist.
* p � .05. ** p � .01. *** p � .001. **** p � .0001.
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to the number of visits made to medical professionals over the
past 21 days.

Incremental Validity

We examined whether the correlations found between the
MAAS and a number of well-being variables would remain sig-
nificant after controlling for the effects of a number of constructs
that were shown to be related to the MAAS and that themselves
have been associated with various well-being indicators in past
research. The MAAS was shown to bear only small to moderate
relations to existing measures of dispositional self-awareness.
However, these latter measures have themselves been shown to
relate to well-being. Private self-consciousness appears to intensify
existing positive and, especially, negative affect (Fejfar & Hoyle,
2000). It has also been associated with lower self-esteem (Fejfar &
Hoyle, 2000), negative mood states (Flory, Raikkonen, Matthews,
& Owens, 2000), anxiety (Davis & Franzoi, 1999), and depression
(Davis & Franzoi, 1999). Rumination has been associated with
depression (e.g., Nolen-Hoeksema, Morrow, & Fredrickson,
1993), anxiety, and negative affect (Trapnell & Campbell, 1999).
The disposition to regulate one’s emotional states (emotional in-
telligence) has been associated with more positive affect, lower
levels of depression (Salovey et al., 1995), and lower anxiety
(Goldman, Kraemer, & Salovey, 1996). The traits neuroticism and
extraversion have been strongly associated with negative and
positive psychological well-being (Diener et al., 1999). Although
not directly relevant to this research, extraversion was related to
the MAAS in this study (Samples D and E: rs � .19 and .22,
respectively; ps � .01). Also, given that the MMS is the only other
instrument known to assess “mindfulness” (though defined differ-
ently) and showed some relation to the MAAS, we controlled for
its effects in testing MAAS–well-being relations. Finally, it is
important to control for the effects of social desirability, given both
its relation to the MAAS and its positive relation to subjective
well-being (Diener, Sandvik, Pavot, & Gallagher, 1991).

Incremental validity was assessed using combined data from
Samples D and E. We used the Rosenthal (1991) meta-analytic
approach to apply Fisher’s (1928) r-to-z transformation to the

correlation coefficients from each study and then weight them by
their respective study degrees of freedom before calculating mean
effect sizes. These effect sizes were then converted back to Pear-
son r values. Table 5 presents the mean zero-order correlation of
the MAAS with a number of well-being variables that are often
used as dependent variables in social, personality, and health
research. Also presented are the mean partial correlations of the
MAAS with the dependent variables after controlling for the
effects of private self-consciousness, rumination, emotional intel-
ligence, neuroticism, extraversion, and social desirability.

Table 5 shows that all the correlations between the MAAS and
the well-being variables remained significant when controlling for
each of the covariates examined. The most notable reductions in
correlation magnitude were found when neuroticism was con-
trolled for, particularly when related to anxiety, depression, and
unpleasant affect. Other sizable though isolated reductions in cor-
relation magnitude were found in predictable places, given past
research, as when controlling for rumination in the relation of the
MAAS with negative mood states. Several covariates, including
social desirability, made little difference to the MAAS–well-being
relations.

Comparison of Indirect and Direct Measures
of Mindfulness

To form an alternate, direct measure of mindfulness, we re-
phrased 13 of the 15 MAAS items to reflect direct statements. For
example, MAAS Item 3 (see Table 2), “I find it difficult to stay
focused on what’s happening in the present,” became “I find it
easy to stay focused on what’s happening in the present.” Rephras-
ings were done to follow the original wording of each item as
closely as possible. Items 2 and 12 (see Table 2) could not be
rephrased in a way that preserved the content, so these were
retained in original form and reverse scored. Exploratory factor
analysis of this scale using data from Sample E (N � 145)
uncovered a single-factor structure, as in the MAAS. Cronbach’s
alpha was .81.

The correlation between the MAAS and the alternate scale was
.70, providing evidence that the two scales generally measured the

Table 5
Correlations of the Mindful Attention Awareness Scale With Well-Being Variables Before and After Controlling for Other Constructs
(Study 1)

Scale
Zero-order
correlation

MAAS controlling for

Rum PrSC TMMS MMS N E
Social

desirability

BDI Depression �.40**** �.29**** �.44**** �.32**** �.36**** �.16** �.38**** �.34****
POMS Anxiety �.34**** �.22**** �.35**** �.27**** �.31**** �.12* �.32**** �.28****
Pleasant Affect .38**** .30**** .37**** .24**** .30**** .20*** .32**** .35****
Unpleasant Affect �.38**** �.28**** �.39**** �.30**** �.35**** �.14** �.36**** �.33****
PANAS Positive Affect .36**** .30**** .37**** .25**** .25**** .23**** .31**** .33****
PANAS Negative Affect �.41**** �.33**** �.44**** �.35**** �.40**** �.22**** �.39**** .38****
Rosenberg Self-Esteem .44**** .38**** .44**** .32**** .34**** .25**** .42**** .41****

Note. N � 332 (Samples D and E; see Table 1). MAAS � Mindful Attention Awareness Scale; Rum � Rumination; PrSC � Private self-consciousness;
TMMS � Trait Meta-Mood Scale; MMS � Mindfulness/Mindlessness Scale; N � NEO Five-Factor Inventory (NEO-FFI) Neuroticism; E � NEO-FFI
Extraversion; Social desirability � Marlowe–Crowne Social Desirability Scale; BDI � Beck Depression Inventory; POMS � Profile of Mood States;
PANAS � Positive and Negative Affect Schedule.
* p � .05. ** p � .01. *** p � .001. **** p � .0001.
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same construct. To assess comparative validity, the correlations of
the two scales with other measures were computed using Sample
E data. The pattern of correlations was as follows, with MAAS
correlations given first and the alternate scale correlations given
second: NEO-FFI Openness (.19, .21), Trait Meta-Mood Scale
emotional intelligence (.37, .34), MMS mindfulness (.33, .44),
SCS Private Self-Consciousness (.05, .06), SCS Public Self-
Consciousness (.01, .07), SCS Social Anxiety (�.33, �.26), RRQ
Reflection (.20, .20), RRQ Rumination (�.39, �.25), NEO-FFI
Neuroticism (�.56, �.45), BDI depression (�.42, �.32), POMS
Anxiety (�.42, �.32), pleasant affect (.40, .33), unpleasant affect
(�.42, �.26), PANAS Positive Affect (.39, .36), PANAS Nega-
tive Affect (�.37, �.27), Rosenberg self-esteem (.43, .41), Life
Orientation Test optimism (.34, .23), Marlowe–Crowne desirabil-
ity (.28, .32), and MMPI Lie (.03, .02). These comparisons show
that the MAAS and its alternate had very similar relations to
measures used to assess convergent and discriminant validity in
this study, although the alternate scale showed more variance
overlap with the MMS measure of mindfulness. On measures used
to assess criterion validity, the two scales consistently showed the
same directions of effect. However, the MAAS often showed
stronger relations in expected directions, with some differences in
correlation magnitude of 10 points or more.2

Discussion

The pattern of correlations described in this section supports,
first, the convergent and discriminant validity of the MAAS in a
way consistent with our theory and hypotheses. Although the scale
converges with several measures of psychological awareness, the
relations are moderate at best, indicating that the scale is tapping
a distinct construct. The scale was weakly related or unrelated to
a number of popular measures of reflexive consciousness. Overall,
the pattern of associations indicates that higher scorers on the
MAAS tend to be more aware of and receptive to inner experi-
ences and are more mindful of their overt behavior. They are more
“in tune” with their emotional states and able to alter them, and
they are more likely to fulfill basic psychological needs. Con-
versely, such individuals are less likely to be self-conscious, so-
cially anxious, and ruminative than low scorers and are also
slightly less likely to enter absorptive states of consciousness.
They are generally not more likely to be reflective or to engage in
self-scrutiny but appear to value intellectual pursuits slightly more
than lower scorers. The MAAS was modestly correlated with one
measure of social desirability, the Marlowe–Crowne, and unre-
lated to a second, namely the MMPI Lie scale. The first result
suggests that self-presentation concerns may affect MAAS scores,
but it may also reflect the greater attention to personal conduct that
the Marlowe–Crowne taps. The incremental validity results indi-
cated that the MAAS–well-being relations cannot be explained by
social desirability. Also noteworthy in this regard is the absence of
a positive association between the MAAS and both public self-
consciousness, reflecting a concern over how others view one, and
self-monitoring, which measures the tendency to self-present to
meet social demands.

The correlations of the MAAS with various well-being mea-
sures supported a primary hypothesis of this research program,
namely that mindfulness is associated with greater well-being. The
MAAS was related to lower neuroticism, anxiety, depression,

unpleasant affect, and negative affectivity. Conversely, the MAAS
was associated with higher pleasant affect, positive affectivity,
vitality, life satisfaction, self-esteem, optimism, and self-actual-
ization. It also was related to higher autonomy, competence, and
relatedness—the basic needs specified within SDT.

Incremental validity results lent further support to the unique
role of mindfulness in well-being. When a range of covariates was
controlled for, the MAAS retained sizable correlations across a
variety of well-being indicators. Notably, however, the relations
between mindfulness and several well-being variables were mark-
edly attenuated when the effects of neuroticism were controlled
for. Two points are worth noting in this regard. First, the most
sizable decrements in correlation magnitude occurred when incre-
mental relations to depression and anxiety were tested, but both are
considered components of neuroticism (see Table 1). Neuroticism
is also intimately linked with negative affect (Diener et al., 1999).
Thus, the fact that neuroticism captured a sizable proportion of the
explained variance in these variables is expectable, particularly
given the moderately strong inverse relation between NEO-
assessed neuroticism and the MAAS found in this study. Second,
and equally important, although mindfulness and neuroticism were
placed in competition with each other in these analyses, the inverse
relation between them is, in fact, meaningful. That is, neuroticism,
including worry, (public) self-consciousness, and other features
can preclude mindfulness; conversely, the inculcation of aware-
ness of self and others, as is theorized to happen in many forms of
psychotherapy, for example, may lead to a reduction in neurotic
tendencies. It is in this sense that we consider neuroticism a
well-being variable to which mindfulness is meaningfully related
(see Table 4). Thus, although neuroticism accounted for a sizable
proportion of the shared well-being variance in the incremental
analyses, it is unsurprising that a dispositional well-being variable
would be strongly related to other, state-level well-being variables.
The fact that the MAAS still accounted for variance in all of the
well-being measures after controlling for neuroticism supports its
utility.

A final important set of findings from this study showed that
operationalization of mindfulness taken by the MAAS was highly
related to an alternative operationalization that used scale items
reflecting direct endorsement of mindfulness. This suggests that
direct and indirect assessments of mindfulness tap the same con-
struct. Although the two scales showed mostly equivalent conver-
gent and discriminant validity, the MAAS was more strongly
related to a variety of criterion measures of well-being. These
findings lend further support to the approach taken by the MAAS
to measure the mindfulness construct and examine its role in
psychological well-being.

Collectively, these findings indicate that MAAS-measured
mindfulness bears broad and inclusive relations to well-being. The

2 Other alternate scale versions, using items representing more balanced
distributions of direct and indirect items, were also assessed. Each also
showed a single-factor structure and acceptable internal consistency, al-
though slightly lower than the MAAS. As could be expected, the correla-
tion between the MAAS and these other scales was even stronger than with
the alternate scale presented here. However, the same general comparative
pattern of convergent, discriminant, and criterion validity results was
found.
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results are made more interesting by the fact that the MAAS does
not contain well-being-related content. Indeed, the concept of
mindfulness itself is devoid of motivational and attitudinal com-
ponents that could be construed as predispositions toward well-
being enhancement. The diversity of well-being constructs with
which the MAAS is associated suggests a number of avenues that
social, personality, and health research can take to explore the
impact that this form of consciousness has on psychological
well-being.

STUDY 2. GROUP DIFFERENCES IN MINDFULNESS

As part of our thesis that mindfulness is an individual difference
characteristic, we hypothesized that the MAAS would reliably
distinguish between individuals who have taken on the practice of
developing greater awareness and attentional capacity and mem-
bers of the general adult population. One group of individuals
known to actively cultivate mindfulness is that of persons engaged
in meditative practices. Among students of Zen, for example, a
central practice involves training the mind to become attentive to
and aware of all that is taking place in the present moment—in
one’s mind, body, and surroundings. A primary intent of such
practice is to become mindful in all spheres of day-to-day life
(Goldstein, 1987). The present study examined the known group
validity of the MAAS. Also examined were correlates of higher
MAAS scores within a Zen sample, the intent of which was to gain
insight into specific aspects of practice that may promote
mindfulness.

Method

Participants and Procedure

Scores from two samples were compared. Individuals from the commu-
nity membership rolls of a Zen center located in Rochester, New York were
selected on the basis of a matching strategy. An investigator naive to other
data randomly selected, on a 1:1 basis, persons from that list who were
matched in gender and age (�2 years) with 74 Rochester general-
community adults (Sample F; see Table 1 and recruitment details in Study
4). A packet, which included a cover letter, the MAAS, and a brief survey
concerning relevant practices, was mailed to the 74 Zen center “matches.”
The cover letter promised a $2 donation to the center’s retreat center
building fund for every packet returned. The practice-related survey asked
whether the individual currently had a meditation practice, the duration of
practice history, and the amount of time currently meditating (per day,
week, month, etc.). It also asked to what extent the individual perceived
that he or she carried the meditative practice into daily life (rated on a
7-point scale from 1 � not at all to 7 � very much). A total of 50 packets
(68% response rate) were returned. Analyses are based on the two matched
samples of 50 persons, each composed of 21 men and 29 women (mean
age � 41.08; range 22–62 years).

Results and Discussion

A t test of the difference between MAAS scale scores of the Zen
practitioner group (M � 4.29, SD � 0.66) and the comparison
group (M � 3.97, SD � 0.64) was significant, t(98) � 2.45, p �
.05 (Cohen’s d � .50). Among the 50 Zen participants, 42 were
currently practicing meditation at the time of the study. When we
compared scale scores between this “active” group and their
matched comparisons, the difference was more pronounced

(M � 4.38, SD � 0.65, and M � 3.95, SD � 0.61, respectively),
t(82) � 3.09, p � .005 (d � .68). Within the active Zen sample,
the MAAS was correlated with the extent to which individuals
perceived that their meditative practice was carried over into daily
life (r � .47, p � .005). The amount of time currently practicing
meditation was not related to the scale score ( p � .05). However,
the number of years of practice was positively related to the
MAAS (r � .36, p � .05).

These results indicate that the MAAS is sensitive to individual
differences in mindfulness and suggest that the higher scores
among those consciously practicing this skill are due to such
training. It is possible that such elevated scores represent an
inherent predisposition in some individuals that draws them to a
center where the qualities of attention and awareness are valued.
However, the fact that scores were higher among those center
members actively practicing meditation weighs against this inter-
pretation, as does the fact that years of practice was related to
higher MAAS scores. The sensitivity of the MAAS to individual
differences based on mindfulness training suggests that the scale
may have application in clinical settings where the qualities asso-
ciated with mindfulness are actively cultivated (e.g., Kabat-Zinn,
1990). In fact, Study 5 will test the utility of the MAAS in a
clinical mindfulness-training context.

STUDY 3. SELF-CONCORDANCE
THROUGH MINDFULNESS

A key facet of the construct of mindfulness is the capacity for
self-awareness; that is, highly mindful individuals are theorized to
be more attentive to and aware of internal (psychological and
physical) constructions, events, and processes than are less mind-
ful individuals. Indeed, we and others have argued that effective
self-regulation depends on this capacity for self-insight (e.g., G. E.
Schwartz, 1984). The present study was designed to test, within a
laboratory setting, whether MAAS-measured mindfulness is asso-
ciated with greater self-awareness in relation to well-being using
awareness of implicit emotional states as a model.

An explosion of research over the past decade has highlighted a
distinction between implicit and explicit psychological processes.
Implicit processes, also called indirect, automatic, intuitive, and
unconscious, are those that become active without conscious
choice, effort, or intention (Bargh, 1997). Explicit processes, in
contrast, are consciously activated and guided. Priming and im-
plicit classification tasks have revealed the implicit or automati-
cally activated aspect of a number of social and personality phe-
nomena, including attitudes, self-esteem, and motives (see Bargh
& Ferguson, 2000; Greenwald & Banaji, 1995; and Wilson, Lind-
sey, & Schooler, 2000).

An important point of discussion in this area of research is
whether and how individuals can be aware of implicit constructs
and processes (e.g., Wilson et al., 2000). One way in which such
awareness could be demonstrated would be through concordance,
such that responses on an explicit measure of a psychological
construct match those of the implicit counterpart. Research to date
has shown evidence of little or no concordance between explicit
and implicit measures in some domains (e.g., self-esteem) and
moderately strong relations between the two kinds of measures in
others (e.g., gender self-concept; Greenwald & Farnham, 2000).
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Given such variable associations, investigators have begun to
search for moderating variables.

Several factors have been hypothesized to explain the extent to
which individuals’ explicit reports show concordance with the
parallel implicit construct or process (e.g., see Schultheiss &
Brunstein, 1999). Among these factors are individual and situa-
tional differences that may moderate the extent to which concor-
dance is observed. DeHart and Pelham (2002) showed that partic-
ipants from intact (as opposed to divorced) families evidenced a
significant relation between implicit and explicit self-esteem; the
relation was even stronger among those who completed the im-
plicit measure using “gut impressions” rather than with extensive
thought. In the domain of motivation, Thrash and Elliot (2002)
found that individuals higher in self-determined (as opposed to
controlled) motivation were more concordant in implicit and self-
attributed need for achievement.

The present study tested whether the MAAS would predict
concordance between implicit and explicit affect. Given the pro-
posed self-regulatory nature of mindfulness, we hypothesized that
higher MAAS scorers would show a closer relation between im-
plicit and explicit affective states than those scoring lower on the
MAAS. The focus on affect accords with the hypothesized role of
mindfulness in subjective well-being, of which affect is a key
feature (Diener et al., 1999). Although affect is typically assessed
using self-report instruments, evidence indicates that it can also
operate outside of awareness (Shevrin, 2000; Westen, 1998).

In the present study, the Implicit Association Test (IAT; Green-
wald, McGhee, & Schwartz, 1998) was used to assess automatic
associations between self and affective states.3 The validity and
reliability of the IAT as a measure of implicit processes has been
demonstrated in a number of studies (e.g., Cunningham, Preacher,
& Banaji, 2001). A primary assumption of the IAT is that strongly
associated attribute–concept pairs are easier to classify together
than are weakly associated or opposing pairs (Farnham, Green-
wald, & Banaji, 1998). Paralleling recent IAT tests of implicit
self-esteem (e.g., Greenwald & Farnham, 2000), in the present
study, faster classifications (measured by response latency) of self
and pleasant affect words together, rather than self and unpleasant
affect words together, would provide evidence for automatic as-
sociations between self and predominantly pleasant hedonic tone.
An explicit, self-report measure of affective state, along with the
MAAS measure, was also collected.

Method

Participants

Ninety (31 male and 59 female) undergraduates, ranging in age from 18
to 26 (M � 19.8 years) participated in exchange for extra credit in
psychology courses. Data from 7 additional participants were dropped from
analysis because of high incorrect response rates (greater than 20% of
trials) on the combined task blocks of the IAT (see below). Data from a
further 5 participants were not used because of incorrect completion of, or
outlying values on, one or more of the measures.

Procedures

General Procedure

Participants completed both self-report measures and the computerized
IAT in a single session. Participants completed the study individually and,

except when providing preliminary instructions, the experimenter was
seated outside the experimental room. After the experimenter introduced
the participant to the IAT program, the participant completed the IAT task
by following instructions on the computer screen. The self-report and IAT
tasks were counterbalanced, such that half the participants completed the
self-report measures before the IAT task, and half completed them after the
IAT.

Explicit measures. Embedded in a battery of self-report scales were the
MAAS and a measure of current affective state adapted slightly from
Diener and Emmons (1984). Following the instructions, “At the present
time, to what degree are you experiencing the following emotions?”
participants used a 7-point Likert scale from 1 (not at all) to 7 (extremely)
to rate themselves on these adjectives: worried, happy, frustrated, pleased,
angry, enjoying, unhappy, joyful, and depressed. To obtain an overall affect
valence score, the average of the unpleasant affect item ratings was
subtracted from the average of the pleasant items. The internal consistency
(alpha) of both pleasant and unpleasant affect was .87 and .86, respectively,
and for the MAAS it was .85.

IAT task. This task (Greenwald et al., 1998) typically includes four
word sets grouped into two concept pairs. To illustrate, the concept of self
is represented by self-related words (I, me, etc.) and, for contrast purposes,
non–self-related words (they, them, etc.). The concept of emotion may be
represented by a set of positive words (happy, joyful, etc.) and negative
words (sad, afraid, etc.). This task has a target concept (self) and an
attribute concept (emotion), and by combining the two can test the implicit
positivity versus negativity of an individual’s emotional state. In several
blocks of practice trials, participants first categorize concept words into
their respective groups by pressing a key on the left or right side of the
computer keyboard, for example, “me” words on the left and “not me”
words on the right; and in another trial block, positive words on the left,
negative words on the right. As in priming tasks, participants are asked to
respond quickly to avoid conscious or controlled cognitive processing of
the stimulus associations. In the critical trial blocks, target and attribute
concepts are combined, such that participants categorize self or positive
words into one group and nonself or negative words into the other. The
reverse pairings are made in a separate block of trials. If the individual has
implicitly positive emotional associations with the self, words should be
categorized faster in the self � positive/nonself � negative trial block than
in the self � negative/nonself � positive trial block because the former
concepts are more strongly associated at the implicit level. The IAT effect
represents the difference in average response time between these two
critical, combined concept trial blocks.

The procedure for the conduct of the IAT closely followed that used by
Greenwald and colleagues (e.g., Greenwald et al., 1998; Greenwald &
Farnham, 2000). Because of space limitations, only the most pertinent
details of the procedure will be described here. The IAT was administered
on a PC using E-Prime software (Schneider, Eschman, & Zuccolotto,
2002). The classification task used five stimulus words to refer to self (I,
me, my, mine, and the participant’s name) and five to refer to nonself, or
other (they, them, their, it, and other). These stimuli were very similar to
those used by Farnham et al. (1998). To assess affect, we used the same
adjectives as those on the Diener and Emmons (1984) self-report scale
described above. The use of the same items on both explicit and implicit
measures of affect ensured that differences in self-associations between the
two measures could not be attributed to different affect constructs.

3 The present study was interested in implicit–explicit concordance in
state rather than trait affect, given that self-regulation through mindfulness
could result in overriding of an implicit process (cf. Levesque & Brown,
2002; Wilson et al., 2000) and therefore an absence of implicit–explicit
concordance. Research using the IAT has shown that it can tap both
dispositional and state phenomena (e.g., Gemar, Segal, Sagrati, &
Kennedy, 2001).
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The IAT task comprised seven blocks of speeded classification trials. In
each block, participants were instructed to categorize, as quickly as pos-
sible, words that appeared in the center of the computer screen (classifi-
cation stimuli) into one of two categories that remained at the top right and
top left sides of the computer screen. Classification stimuli were placed
into the right category with the right forefinger using the “6” key on the
right side of the computer keyboard; words were placed into the left side
category with the left forefinger using the “A” key of the keyboard. The
seven trial blocks included practice blocks of 20 trials in classifying self
(category label “me”) versus nonself (category label “not me”) stimulus
words, pleasant affect (“pleasant”) versus unpleasant affect (“unpleasant”)
words, and combined category classifications. The two critical data col-
lection blocks (Blocks 4 and 7) had 40 trials of the combined category task.
The order of these combined tasks was counterbalanced; half the partici-
pants were first asked to classify pleasant affect or self words versus
unpleasant affect or nonself words (“pleasant or me” vs. “unpleasant or not
me”); the other half were presented with the opposite combination first:
pleasant affect or nonself words versus unpleasant affect or self words
(“pleasant or not me” vs. “unpleasant or me”). In Block 7, each person
completed the combined category task opposite to the one in Block 4. In
each trial block, all stimulus items were drawn randomly until all words
had been presented as stimuli before reuse.

Data reduction followed the procedures established by Greenwald and
colleagues (e.g., Greenwald et al., 1998). Only the 40-trial combined tasks
of Blocks 4 and 7 described above were used for analysis. In each of these
blocks, responses to the first two trials were dropped, given their typically
long response latencies. Also, latencies shorter than 300 ms or longer
than 3,000 ms were recoded to 300 ms and 3,000 ms, respectively. Finally,
a logarithm transformation was applied to the response latency data to
normalize distributions.

Results and Discussion

Regarding first the implicit data, initial analyses examined the
effects of gender and the two counterbalanced procedural vari-
ables—order of the two data collection blocks and order of self-
report–IAT task presentation—on the IAT effect. No significant
effects were found. The samplewide IAT effect (mean latency for
the self � unpleasant block � mean latency for the self � pleasant
block) was 186.90 ms (SD � 134.48). Participants responded
significantly more quickly when associating self with pleasant
affect rather than unpleasant affect words (Cohen’s d � 1.64),
t(89) � 15.60, p � .0001. On the explicit measure, participants
described their current affect as predominantly pleasant rather than
unpleasant (M � 1.48, SD � 1.87). Across participants, however,
there was a nonsignificant relation between implicit and explicit
affect scores, r(89) � .16, ns. The average MAAS score in this
study was 3.85 (SD � 0.68).

The primary purpose of this study was to examine whether the
MAAS would moderate the (nonsignificant) relation between im-
plicit and explicit affect. A multiple regression model was con-
structed in which explicit affect valence was regressed onto im-
plicit affect valence, the MAAS, and the Implicit Affect � MAAS
interaction term. We first centered the main effect predictors
before computing the interaction term (see Aiken & West, 1991).
Preliminary analyses examining the effects of gender and implicit–
explicit task order found that neither variable, alone or in interac-
tion with other predictors, attained significance. Table 6 presents
the results of the main regression analysis. Neither the implicit
affect nor MAAS score main effects were significant. However,
the interaction term was significant, t(89) � 2.16, p � .05. As
Figure 1 shows, more mindful individuals showed a stronger

relation between implicit and explicit affect than those less dispo-
sitionally mindful. To verify this, analyses tested whether the slope
of each regression line was significantly different from zero (see
Aiken & West, 1991). The slope for low mindfulness (�.23, 1
standard deviation below the mean) was nonsignificant, t(86) �
�0.74, ns, whereas the slope for high mindfulness (.49, 1 standard
deviation above the mean) was significant, t(86) � 2.33, p � .05.

In sum, using both implicit and explicit measures, participants in
this study associated themselves with predominantly pleasant
rather than unpleasant affect. However, the relation between im-
plicit and explicit measures was small and nonsignificant (cf.
Greenwald & Farnham, 2000). The MAAS was shown to moderate
the relation between implicit and explicit affect valence, such that
individuals higher in mindfulness demonstrated a stronger relation
between the two measures. The MAAS did not predict current
affective state, but this is unsurprising, given that mindfulness is
not theorized to predict emotional experience at a single point in
time.

This study provides lab-based evidence for the construct validity
of the MAAS and the self-regulatory capacity of mindfulness. The
results showed that individuals scoring higher on the scale were
more concordant with respect to their implicit and explicit affec-
tive experience, suggesting that more mindful individuals may be
more attuned to their implicit emotions and reflect that awareness
in their explicit self-descriptions. Although research is needed to
more fully test this idea, these results accord with various theories
of mindfulness that posit that the enhancement of this disposition,
through practice or psychotherapy, for example, facilitates the
uncovering of previously inaccessible emotional and other psycho-
logical realities (Wilber, 2000). Further, theories of self-regulation
converge on the idea that attention to and awareness of one’s
current states facilitates psychological well-being. We turn our
attention now to the role of MAAS-measured mindfulness in
predicting both self-regulated behavior and well-being.

STUDY 4. MINDFULNESS AS A PREDICTOR OF
DAY-TO-DAY SELF-REGULATION

AND WELL-BEING

The results in Study 1 above show that the MAAS was corre-
lated with several measures of self-regulation and a variety of
indicators of psychological well-being. These correlations are pro-
vocative, but as J. E. Schwartz and Stone (1998) pointed out,
biases can be introduced by the cognitive processes involved in
summarizing the kind of retrospective information requested on
one-occasion self-reports. As such, it is important to assess

Table 6
Multiple Regression Testing Moderation of Implicit
Affect–Explicit Affect Relation by Mindfulness (Study 3)

Predictor B SE �

Affect IAT effect .13 .21 .07
MAAS .17 .19 .09
Affect IAT � MAAS .53 .24 .24*

Note. N � 90. IAT � Implicit Association Test; MAAS � Mindful
Attention Awareness Scale.
* p � .05.
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whether a self-report measure taps what is occurring in individu-
als’ regular day-to-day lives. In this study, measures of self-
regulated behavior (autonomy) and emotional state were col-
lected multiple times a day over a period of weeks through
experience sampling. This approach allowed for the measure-
ment of affect and behavior on a quasi-random basis to ob-
tain a reasonably representative picture of these outcomes in daily
life. We hypothesized that the MAAS would predict more auton-
omous activity and higher levels of emotional well-being
over time.

Traits are often assumed to be temporally consistent character-
istics, as classically defined. But we theorize that mindfulness is
inherently a state, and thus is also variable within persons, apart
from the general tendency to be mindful. Recent research has
shown substantial variability across time in several phenomena
that clearly qualify as traits, including Big Five dispositions (Shel-
don, Ryan, Rawsthorne, & Ilardi, 1997), interpersonal behavior
(Brown & Moskowitz, 1998), and attachment styles (LaGuardia,
Ryan, Couchman, & Deci, 2000), among others. Further, both
emotional states and autonomous behavior are known to vary over
time both within and between persons (Reis, Sheldon, Gable,
Roscoe, & Ryan, 2000; Sheldon, Ryan, & Reis, 1996). Thus, a
second major purpose of this study was to assess the degree of
within-person variability in mindfulness and relate it to within-
person variability in autonomy and emotional well-being.

As Reis et al. (2000) discussed, trait (between-person) and state
(within-person) effects are both conceptually and statistically in-
dependent. A trait effect relates stable individual differences to
average levels of an outcome across days. State effects identify
systematic fluctuations above and below (that is, controlling for)

each person’s average level on that variable. In line with hypoth-
eses regarding the trait form of the MAAS, we hypothesized that
state or momentary mindfulness would be related to autonomous
action and emotional well-being measured at the same point in
time. We further predicted that state mindfulness would be more
strongly related to momentary outcomes than the trait measure
given its temporal proximity to ongoing events and experiences.
However, because trait is defined as a propensity to act in a
particular way, we can expect a person to have a tendency to
behave that way in his or her typical environment. As such, some
correspondence between the trait MAAS measure and average
state ratings of mindfulness was expected.

In sum, we hypothesized that trait mindfulness would predict
both state mindfulness and day-to-day autonomous action and
emotional well-being. It was predicted that state mindfulness
would be related to autonomy and emotional state measured at the
same point in time. In general, finding significant effects at both
trait and state levels would support the position that mindfulness
plays a broad and important role in self-regulation and emotional
experience.

Method

Participants

Sample 1

Participants (Sample F, Table 1) were employed adults drawn from the
Rochester, New York area. From approximately 200 phone calls received
in response to local newspaper and poster advertisements, 83 participants
were enrolled after screening for four criteria: (a) They were at least 18
years old; (b) to help ensure homogeneity across participants in diurnal
activity patterns, participants were currently working at least 30 hr per
week in the daytime; (c) they were the primary spender of their house-
hold’s money; and (d) they spent money at least three times per week. The
latter two criteria were set for purposes of another study (Brown, Kasser,
Ryan, & Konow, 2002). Of the 83 individuals enrolled, data from 9 were
excluded—7 because of failure to complete the experience-sampling phase
of the study, 1 because of extraordinarily long pager signal response times,
and 1 because of a large number of sampling forms completed incorrectly.
Thus, 74 participants (55% female) successfully completed the study,
ranging in age from 18 to 62 years (M � 37.6). Each received both a
personalized research report and $50 for completing the study.

Sample 2

Students from an introductory psychology course at a small Northeastern
U.S. university participated for extra credit. Of 100 who began the study, 1
did not comply with questionnaire instructions, and 7 did not complete the
experience sampling portion, leaving 92 “completers” (74% female) who
ranged in age from 18 to 21 years (M � 19.5).

Procedure

Participants in both samples completed demographic and all psycholog-
ical measures during an experience-sampling training session. Trainings
were conducted on Mondays and Tuesdays, and all participants began
experience-sampled recordings on the immediately following Wednesday.
Keeping the starting day constant facilitates the analysis of day-of-week
effects. Participants were given a pager user’s guide and sampling form
instructions, along with contact information if questions arose.

Participants recorded their experiences for 21 (Sample 1) and 14 (Sam-
ple 2) consecutive days using identical forms bound into a small pad. Each

Figure 1. Moderation effect of Mindful Attention Awareness Scale mind-
fulness on the relation between implicit and explicit affect valence. High
and low values are 1 standard deviation above and below the mean,
respectively.
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form took approximately 1 min to complete. On each form, participants
also recorded the time lag from pager signal to record completion. Pager
signals were sent 3 times per day on a quasi-random schedule: one between
9 a.m. and 1 p.m.; one between 1 p.m. and 5 p.m.; and the last between
5 p.m. and 9 p.m. On weekends, the first signal was sent between 10 a.m.
and 1 p.m. Within these time frames, the signal was sent randomly, with
the constraint that signals not be sent within 2 hr of each other (cf.
Shiffman, 2000). Signal schedules were generated by Random 2.1 software
(Wild, 1999).

Forms were returned in stamped, self-addressed envelopes each day
subsequent to recording. Throughout the study, a detailed log of returned
forms was kept to check compliance. Deviations from protocol prompted
an immediate phone call or e-mail to the participant to clarify the study
procedures and rectify any difficulties. All participants received two
“booster” contacts (cf. Litt, Cooney, & Morse, 1998) during the sampling
period to encourage adherence. At the end of the sampling period, partic-
ipants returned to the lab to complete closing questionnaires and for
debriefing.

Measures

Trait Mindfulness

The MAAS was completed before the experience-sampling phase of the
study. The alphas were .86 and .87 for Samples 1 and 2, respectively.

Baseline Affect

To control for baseline emotional state, the 9-item Diener and Emmons
(1984) scale of affect valence (pleasantness–unpleasantness) was com-
pleted before experience sampling. The emotion adjectives were happy,
worried/anxious, frustrated, pleased, angry/hostile, enjoyment/fun, un-
happy, depressed/blue, and joyful. Using a 7-point scale from 1 (not at all)
to 7 (extremely), participants indicated their emotional state “over the past
week.” The alphas for pleasant and unpleasant affect were .86 and .78,
respectively, for Sample 1 and .90 and .85, respectively, for Sample 2.

State Mindfulness (Sample 2 Only)

After answering the question (in one or two words), “What were you
MAINLY doing at the time of the signal?” the sampling form asked, “To
what degree were you having these experiences?” Following this were five
items drawn from the MAAS (and slightly rephrased) to assess state
mindfulness. These items (3, 8, 10, 13, and 14; see Table 2) had sufficient
generality to be applicable to a multitude of situations. Each was rated on
a 7-point scale anchored at 0 (not at all), 3 (somewhat), and 6 (very much).
A state mindfulness score was derived by first reverse scoring and then
averaging responses; higher scores reflected more mindful states. When
collapsed across time, the internal consistency (alpha) of this measure was
.92.

State Relative Autonomy

An adaptation of the Perceived Locus of Causality scale (Ryan &
Connell, 1989) was used to measure the relative controlled versus auton-
omous nature of the activity the participant was engaged in at the time of
the pager signal. This measure has been used extensively to examine
self-regulated activity in diary studies (Reis et al., 2000; Sheldon et al.,
1996). After being asked to briefly describe the activity engaged in, the
sampling form asked, “Why were you engaged in this activity?”. Five
statements followed: (a) “Because other(s) wanted me to, or pressured me
to”; (b) “To help me look good to other(s)”; (c) “To help me feel better
about myself”; (d) “Because I truly valued it”; and (e) “Because it was fun
or interesting to do.” Each statement was rated on a 7-point scale with
anchors at 0 (not at all), 3 (somewhat), and 6 (completely). A relative

autonomy index (RAI) was formed by weighting each statement and then
averaging the weighted statement values on each form (see Sheldon et al.,
1997). Scores on the RAI could range from –18 to �18, with higher scores
reflecting greater autonomy.

Emotional State

The same list of nine emotion adjectives on the baseline affect scale
(Diener & Emmons, 1984) was used to assess momentary affect valence.
Participants responded to the question, “How did you feel emotionally
during this activity?” using a 7-point scale anchored at 0 (not at all), 3
(somewhat), and 6 (extremely). Mean scores for both pleasant and unpleas-
ant affect were computed for each momentary assessment. When collapsed
across time, the reliability of the scales was .94 and .94, respectively, for
Sample 1, and .93 and .92 for Sample 2.

Results

In both samples, compliance with procedures and timely com-
pletion of forms was good. In Sample 1, 4,260 (91.4%) of 4,662
possible forms (74 participants � 63 signals) were returned. The
number of minutes from signal to form completion was M � 11.04
(SD � 26.57). Most (83.8%) were completed within 15 min of the
pager signal. A small percentage (3.3%) were completed after 60
min; data from these forms were excluded from analyses to avoid
retrospective biases. This left 4,118 data points for analysis (M per
participant � 56, range � 30–63). In Sample 2, 3,662 (94.8%)
of 3,864 possible forms (92 participants � 42 signals) were com-
pleted and returned. The number of minutes from signal to form
completion was M � 8.12 (SD � 24.00). Again, most forms
(89.3%) were completed within 15 min. The 3% of forms com-
pleted after 60 min were excluded, leaving 3,559 data points in this
sample (M number per participant � 39, range � 24–42 forms).

Using aggregated sampling data, the MAAS was correlated with
day-to-day autonomy (Sample 1: r � .27, p � .05; Sample 2: r �
.28, p � .01). MAAS scores were unrelated to day-to-day pleasant
affect (Sample 1: r � .08, ns; Sample 2: r � .13, ns), but were
strongly and inversely related to unpleasant affect experiences
(Sample 1: r � �.49, p � .0001; Sample 2: r � �.33, p � .01).
As in other diary research (e.g., Brown & Moskowitz, 1997),
day-to-day pleasant and unpleasant affect scores were unrelated
(Sample 1: r � .02, ns; Sample 2: r � .12, ns).

Multilevel Models

A multilevel random coefficient modeling (MRCM) approach
was used (e.g., Bryk & Raudenbush, 1992; Kreft & deLeeuw,
1998). The MRCM approach is well suited to hierarchically nested
data structures in which a lower level unit of analysis (Level 1;
e.g., momentary reports) is nested within a higher level of analysis
(Level 2; e.g., persons). Among other advantages (see Reis et al.,
2000; J. E. Schwartz & Stone, 1998), such models are able to
incorporate tests of the three primary characteristics that com-
monly appear in time-serial data: linear trend over time, regular
cyclicity over intervals of time, and serial autocorrelation (West &
Hepworth, 1991). The MIXED procedure in SAS was used to
estimate all models (SAS Institute, 1992, 1997).

We first examined the relations between person-level trait mind-
fulness and momentary-level autonomy and pleasant and unpleas-
ant affect. Next, we examined the relation between person-level
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and momentary-level mindfulness in order to assess the construct
validity of the state measure. The reliability of the state measure
was also assessed. We then tested whether momentary variation in
state mindfulness was related to fluctuations in autonomy and
affective state at the same point in time. In these analyses, the
effect of trait mindfulness was also tested so that the average
within-person association between state mindfulness and the de-
pendent variables could be assessed in conjunction with between-
person differences in mindfulness. Several demographic and time
series variables were also included in the models: gender, age
(Sample 1 only), day of study and time of day (both testing for
linear trend), a cosine term (to model weekly cyclicity),4 and time
of momentary report completion (to test for first-order autocorre-
lation in each of the dependent variables).5 To enhance interpret-
ability of the model intercept parameters (Bryk & Raudenbush,
1992; J. E. Schwartz & Stone, 1998), the predictor variables were
pretreated: between-person (trait) mindfulness was centered
around the sample mean, whereas within-person (state) mindful-
ness was person centered. Other variables that did not include a
meaningful zero value in the original scaling (gender, age, day of
study, and time of day) were rescaled to include zero.

Unconditional means models established that there was signif-
icant between- and within-subjects variation in each of the
experience-sampled measures in both samples (all ps � .0001).
The top of Table 7 displays the Sample 1 results of the multilevel
analysis with all predictors included simultaneously in the equa-
tions. Most pertinently, MAAS-assessed mindfulness predicted
higher levels of day-to-day autonomy and lower levels of unpleas-
ant affect (t � 2.79, p � .01, and t � �5.57, p � .0001,

respectively). The MAAS did not predict experiences of pleasant
affect, however. Comparison of the covariance parameter esti-
mates between the autonomy and unpleasant models and parallel
models including only the demographic and time series pre-
dictors (see Singer, 1998) showed that the MAAS uniquely ac-
counted for 10% of the explainable between-subjects variation in
autonomy and 31% of the between-subjects variation in unpleasant
affect.

The effect of dispositional mindfulness on day-to-day outcomes
was also tested in Sample 2 while controlling for demographic and
time series variables (see the bottom of Table 7). MAAS-measured
mindfulness again predicted more autonomous activity (t � 2.63,
p � .01) and less unpleasant affect day to day (t � �3.27, p �
.01). It did not predict pleasant affective state. The MAAS ex-
plained 7% of the between-subjects variation in autonomy and
10% of the between-subjects variation in unpleasant affect. When
the data were analyzed using experience-sampled affect frequency
scores, the results in both samples were very similar to those
presented here.

To explore the role of state mindfulness in predicting autonomy
and affect, it was first important to demonstrate its reliability. As
noted (see the Method section, above), the measure showed high
internal consistency (� � .92). Further evidence of reliability was
obtained by calculating an intraclass correlation �, which indicates
the portion of total variance that occurs between persons (Singer,
1998); that is, to what extent is the variation in state mindfulness
over time attributable to between-person differences? Using an
unconditional means model with state MAAS as the outcome, � �
.29, indicating that 29% of the variation in state mindfulness was
attributed to individual differences, and 71% was attributable to
within-person variability.

To assess the validity of the state measure, we used the trait
measure as a yardstick, given the evidence for its reliability and
validity, and assessed the strength of the relation between the trait
and state measures. This was done in two ways. First, a multilevel
model was constructed with state mindfulness regressed onto the
trait scale. A strong predictive relation was found (B � .46,
t � 4.57, p � .0001). This indicates that individuals scoring higher
in trait mindfulness were more likely to show higher levels of
momentary mindfulness over time. The strength of the relation

4 The fit of a sine function was also examined, but across analyses, a
cosine function consistently provided a better fit. We tested for septurnal,
or 7-day weekly, cyclicity because this is the most common interval over
which cyclical effects have been reported in both pleasant and unpleasant
affect (e.g., Brown, 1998; Larsen & Kasimatis, 1991) and autonomy (Reis
et al., 2000). Cyclicity is most commonly tested with either a dummy
variable approach or the trigonometric approach used here (Bowerman &
O’Connell, 1993). Because we were not interested in specific day-of-week
effects, we chose the latter approach, which allows for fewer terms in
model equations.

5 A continuous time variable was created, in which the day and time that
each record form was completed was used to create a continuous time
variable that started at Day 1, Record 1, and ran linearly upward to day n,
record n. For each sampling record, the number of minutes after the pager
signal that the form was completed was subtracted from the actual time of
record completion to derive the actual time referred to by each record’s
data. Incorporation of time into SAS PROC MIXED to test for autocorre-
lation was discussed by J. E. Schwartz and Stone (1998).

Table 7
Predictions of Day-to-Day Autonomy and Affect From Mindful
Attention Awareness Scale–Measured Mindfulness,
Demographics, and Time Serial Variables in Both Adult
Community Members (Sample 1) and College Students
(Sample 2) (Study 4)

Predictor

Estimate

Autonomy Pleasant affect Unpleasant affect

Sample 1 (N � 74)

Gender �0.23 0.25 0.33**
Age �0.09** �0.02 0.00
Time of day 1.21**** 0.19**** �0.07****
Day of study 0.06*** 0.00 0.00
Weekly cyclicity �0.59*** �0.24**** 0.06***
Autocorrelation 0.99**** 0.59 0.95****
Trait mindfulness 1.63** 0.14 �0.47****

Sample 2 (N � 92)

Gender �0.97 �0.09 0.01
Age — — —
Time of day 0.67**** 0.26**** �0.01
Day of study �0.03 �0.02** 0.01*
Weekly cyclicity �0.69**** �0.22**** 0.14****
Autocorrelation 0.04 0.62 0.14
Trait mindfulness 1.12** 0.16 �0.26**

Note. Values are unstandardized parameter estimates.
* p � .05. ** p � .01. *** p � .001. **** p � .0001.
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between trait and state scores was also measured as the amount of
between-person variance in mean state scores accounted for by
trait score. The covariance between these two measures was .19;
this translates into a correlation of .44. These results suggest that
the subset of items from the MAAS used to measure state mind-
fulness adequately capture the construct.

Table 8 shows results of analyses using both trait and state
mindfulness to predict autonomy and emotions while controlling
for gender and the time series variables. To test these relations, a
term representing the effect of state mindfulness was added to the
preexisting model. The state measure predicted autonomy, pleas-
ant affect, and unpleasant affect: When individuals were more
attentive to the activities they were engaged in, they were also
more likely to experience those activities as autonomous
(t � 10.71, p � .0001) and to evidence higher levels of pleasant
emotion and lower levels of unpleasant emotion (t � 7.93 and t �
�8.72, respectively, both ps � .0001). A comparison of the
covariance parameter estimates between these models and models
including only the demographic, time series, and trait MAAS
predictors (presented earlier) showed that state mindfulness
uniquely accounted for 16% of the explainable between-subjects
variation in autonomy, 14% of the variation in pleasant affect, and
16% of the between-subjects variation in unpleasant affect. Nota-
bly, the effect of trait MAAS in predicting more autonomous
activity and less unpleasant affect remained significant in these
models (t � 2.56, p � .01, and t � �3.39, p � .001, respectively).
Similar results were found using affect frequency scores. The
interaction between trait and state mindfulness was also tested in
these models. This term was marginally significant in the predic-
tion of pleasant affect ( p � .10) and nonsignificant in the predic-
tion of autonomy and unpleasant affect. Thus, the covariation
between state mindfulness and both autonomous activity and af-
fective experience was not limited to those with higher trait mind-
fulness. Finally, analyses were conducted in which baseline affect
scores were controlled for in the prediction of the three experience-
sampled variables. In eight of the nine models presented here (see
Tables 7 and 8), the mindfulness predictors (trait and state) re-
mained significant (all ps � .05). In the prediction of autonomy in
Sample 1, trait mindfulness became marginally significant ( p �
.06).

Discussion

This study assessed the prediction of day-to-day self-regulatory
and emotional well-being outcomes from mindfulness, operation-
alized in trait terms using the MAAS and in dynamic, state terms
using a brief adaptation of the MAAS. Consistent with hypotheses,
trait mindfulness predicted more autonomous activity in day-to-
day life and lower levels of unpleasant affect, measured both in
intensity and frequency. Trait MAAS did not predict experience-
sampled pleasant affect. However, state mindfulness was associ-
ated with positive experiences across the three outcomes: higher
levels of autonomy, more intense and frequent pleasant affect, and
less intense and less frequent unpleasant affect. The effects of trait
and state mindfulness were independent; that is, having the dispo-
sition to be mindful had salutary effects on self-regulated activity
and emotional well-being, but so did momentary experiences of
mindfulness, independent of the disposition. As predicted, the
effects of state mindfulness were stronger than those for the trait
measure, perhaps because of the temporal proximity of the mea-
sure of state mindfulness to the outcomes studied. Although the
trait and state effects of mindfulness on momentary experience
were independent, the two measures were related: Being momen-
tarily mindful was more likely among those who had the disposi-
tion, lending further support to the validity of the MAAS.

According to SDT, from which the measure of autonomy was
derived, autonomy reflects behavior that is fully endorsed by the
self. The present results indicate that when acting mindfully,
individuals are acting in ways that are concordant with values and
interests. It is also likely that feelings of choice as well as feelings
of enjoyment increase mindful attention to one’s actions (Langer,
1989). The interconnection between mindfulness, volitional regu-
lation of behavior, and hedonic experience suggests interesting
avenues for further research.

Both the correlational results presented above (Study 1) and the
present multilevel modeling results showed that the MAAS bore
weaker relations to pleasant affect than to unpleasant affect,
whereas state mindfulness predicted both in this study. These
results may indicate that a dispositionally more mindful person
could be expected to show a generally mild emotional demeanor.
Such a person would not be characterized as happy in the sense in
which it is frequently defined—as experiencing a preponderance
of positive and paucity of negative emotional states. However,
spiritual traditions that discuss the effects of mindfulness typically
place greater emphasis on equanimity and peace of mind than on
happiness per se; as Baumeister (1991) noted, “Spirituality seeks
not just an emotional high but a state of peace, tranquillity, and
understanding” (p. 196). Indeed, mindfulness is thought to create
a witnessing or observant stance toward ongoing emotional and
other psychological experiences, the result of which appears, from
the present results, to promote a balanced or even-keeled emo-
tional life. These trait results did not fully parallel those found with
the state measure, which indicated that momentary presence of
mind is associated with more pleasant affect and less unpleasant
affect—the very picture of a happy person in that moment. Al-
though the trait and state results on affect differed, they are not
necessarily incompatible, and future research exploring the tem-
poral course of emotional experiences among those varying in
dispositional mindfulness may shed more light on this issue.

Table 8
Predictions of Day-to-Day Autonomy and Affect From Trait and
State Mindfulness, Gender, and Time Serial Variables
(Sample 2, Study 4, N � 92)

Predictor

Estimate

Autonomy Pleasant affect Unpleasant affect

Gender �0.98 �0.06 �0.03
Time of day 0.53**** 0.23**** 0.02
Day of study �0.03 �0.02** 0.01*
Weekly cyclicity �0.51*** �0.19**** 0.11****
Autocorrelation 0.02 0.71** 0.13
Trait mindfulness 1.08** 0.10 �0.26**
State mindfulness 1.59**** 0.25**** �0.22****

Note. Values are unstandardized parameter estimates.
* p � .05. ** p � .01. *** p � .001. **** p � .0001.
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STUDY 5. EFFECTS OF MINDFULNESS ON
WELL-BEING IN A CLINICAL CONTEXT

The research presented thus far offers support for the role of
mindfulness in fostering well-being and self-regulated behavior.
Thus, the cultivation or enhancement of mindfulness can be rec-
ommended. Indeed, past research has shown that training in mind-
fulness facilitates well-being outcomes in a variety of populations.
Kabat-Zinn and colleagues have shown that a standardized 8-week
mindfulness-based stress reduction (MBSR) program can be
effective in reducing psychological symptoms among anxiety
(Kabat-Zinn et al., 1992) and pain (Kabat-Zinn, Lipworth, &
Burney, 1985) patients, for example. Research conducted by oth-
ers, much of it modeled after or adapted from the MBSR program,
has also demonstrated positive outcomes in medical (e.g., Reibel,
Greeson, Brainard, & Rosenzweig, 2001; Speca, Carlson, Goodey,
& Angen, 2000), psychiatric (Linehan, Cochran, & Kehrer, 2001;
Teasdale et al., 2000), community adult (Williams, Kolar, Reger,
& Pearson, 2001), and student (Astin, 1997; Shapiro et al., 1998)
samples.

Although these findings are important, past research has not
determined whether it is mindfulness itself that enhances psycho-
logical well-being, because measures of mindfulness have not been
available. Research has tested only the effectiveness of the training
programs, and compliance with them, in facilitating well-being.
The purpose of this clinical intervention study was to determine
whether changes on the MAAS related to changes in adjustment
and well-being.

Building on the work of Speca et al. (2000) and Carlson,
Ursuliak, Goodey, Angen, and Speca (2001), this study was con-
ducted with early-stage breast and prostate cancer patients. Inter-
ventions designed to enhance well-being among cancer patients
are supported by research showing that moderate to high levels of
stress are commonly experienced by individuals attempting to
cope with the disease and its consequences (e.g., Sellick & Crooks,
1999; Sheard & Maguire, 1999). In this study, patients were
enrolled in an 8-week MBSR program. Measures of mood distur-
bance, stress, and the MAAS were administered before and after
the program. We hypothesized that changes in MAAS-measured
mindfulness over the training period would predict changes in
emotional disturbance and stress. Also, to test the association
between mindfulness and both mood and stress at single points in
time, relations between MAAS and well-being scores were exam-
ined both pre- and postintervention. Our interest here was ap-
plied—that is, whether the MAAS could be validly and produc-
tively used to predict well-being in a clinical context.

Method

Participants

Patients were eligible if they met the following inclusion criteria: (a)
age 18 or older; (b) a diagnosis of Stage 0, I, or II breast or early-stage
(localized) prostate cancer at any time in the past; and (c) a minimum of 3
months since cancer surgery (e.g., mastectomy, prostatectomy). Breast and
prostate cancers have similarly positive prognoses in the early stages, and
offer similar, though often differently expressed, degrees of physical and
psychological challenge (DeFlorio & Masie, 1995; Keller & Henrich,
1999). Breast and prostate cancers are also the most currently prevalent

carcinomas for women and men, respectively (National Cancer Institute of
Canada, 2001). Several exclusion criteria were also set: (a) treatment with
chemotherapy, radiation therapy, or hormone therapy within the past 3
months; (b) a concurrent Diagnostic and Statistical Manual of Mental
Disorders (4th ed.; American Psychiatric Association, 1994) Axis I diag-
nosis; (c) current use of psychotropic medications (e.g., antidepressants,
anxiolytics); (d) a concurrent autoimmune disorder; and (e) past participa-
tion in an MBSR group.

A total of 58 breast and prostate cancer patients was accrued through
clinical staff referrals and advertisements in the oncology clinics of a major
Canadian cancer center. Seven individuals did not complete the interven-
tion because of scheduling or work difficulties. Additionally, 1 person did
not complete the Time 1 measures, and 9 did not complete Time 2
measures. Thus, data from 41 individuals were used in the present analyses.
Comparisons of the 17 patients with incomplete data with the rest of the
sample on all demographic, medical, and psychological variables collected
at baseline (preintervention) showed that completers were more likely to be
married or cohabitating rather than single, divorced, or widowed, �2(1,
N � 58) � 9.20, p � .005. No other differences on demographic or
medical variables were found. Noncompleters had higher scores on several
of the baseline POMS scales: Depression/Dejection, t(56) � 3.65, p �
.001; Anger/Hostility, t(56) � 2.88, p � .01; and Confusion, t(56) � 2.17,
p � .05. Such differences are consistent with other research; cancer
patients experiencing emotional and cognitive disturbance appear less
likely to comply with treatment regimens or to participate in research
(Spiegel, 1996). However, the present results must be interpreted in light of
potential biases due to sample attrition, given differences in marital status
and three of the POMS scale scores. No baseline differences on the
Symptoms of Stress Inventory (SOSI), or the MAAS were found.

Final sample characteristics are presented in Table 9. Most patients (n �
32) were age 50 or older (range � 37–76 years), and all were working at
least to some extent outside the home. Of the 41 patients, 32 had breast
cancer (all women) and 9 had prostate cancer. Fourteen patients had Stage
I cancers and 26 had Stage II cancers. The average time since diagnosis
was 2 years.

Table 9
Selected Patient Characteristics (Study 5)

Variable M SD % Range

Gender (% female) 78.0
Age (years) 55.31 10.02 36.92, 75.89
Married 85.4
Education (years) 14.63 2.89 10.00, 24.00
Work hours/week 27.08 11.55 3.00, 51.00
Cancer stage

I 35.0
II 65.0

Time since diagnosis
(years) 2.05 2.24 0.39, 10.00

Quality of life—physical
(EORTC QLQ)

Functioning 184.88 19.89 120.00, 200.00
Symptoms

Fatigue 34.42 21.20 0, 100.00
Pain 23.33 24.38 0, 100.00

Mindfulness (MAAS) 4.27 0.64 2.60, 5.36
Mood disturbance (POMS) 13.88 27.92 �30.00, 85.00
Stress symptoms (SOSI) 82.17 48.22 17.00, 182.00

Note. EORTC QLQ � European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire; MAAS � Mindful Atten-
tion Awareness Scale; POMS � Profile of Mood States; SOSI � Symp-
toms of Stress Inventory.
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Procedure and Measures

Baseline (Time 1) assessments on all measures were completed 1 week
prior to the start of the intervention. Disease data were later verified
through hospital charts. Within 2 weeks following the 8-week intervention,
patients again completed the psychological measures (Time 2). At Time 1,
demographic and medical information collected included age, gender,
marital status, number of work hours per week, education level, and time
since diagnosis. Stage of cancer was unknown to many patients, so this
information was abstracted from hospital records by a trained research
nurse naive to the purpose of this study.

Physical functioning and symptoms were assessed using the European
Organization for Research and Treatment of Cancer Quality of Life Ques-
tionnaire (EORTC QLQ; Aaronson et al., 1993). The Physical Functioning
subscale is composed of five yes–no questions concerning everyday phys-
ical capabilities (e.g., “Do you have any trouble doing strenuous exercises,
like carrying a heavy shopping bag or a suitcase?”). The Kuder–Richardson
coefficient internal consistency of the scale was .61.6 The EORTC QLQ
assesses physical symptoms using 3 scales, Fatigue (3 items), Nausea (2
items), and Pain (2 items), along with 6 single items assessing dyspnea,
sleep disturbance, appetite loss, constipation, diarrhea, and financial impact
of symptoms. All items are rated on a 4-point scale from 1 (not at all) to 4
(very much). All but the Fatigue and Pain items showed very low rates of
endorsement, so these items will not be further considered. In this sample,
the internal consistencies of the Fatigue and Pain scales were .84 and .89,
respectively.

The 65-item POMS (McNair et al., 1971) is widely used in psycho-
oncology and health research, and norms are available for cancer patients
(e.g., Cassileth, Lusk, Brown, & Cross, 1985). Using a 5-point scale,
respondents indicate to what extent the items applied to them in the past
week. The scale yields a total mood disturbance score and six subscale
scores: Tension/Anxiety, Depression/Dejection, Anger/Hostility, Vigor,
Fatigue, and Confusion. The POMS has demonstrated sensitivity to mood
changes within patient groups (Gotay & Stern, 1995). In this sample,
subscale alphas ranged from .81 to .94.

The SOSI (Leckie & Thompson, 1979) measures physical, psychologi-
cal, and behavioral responses to stressful situations over a designated time
frame (the past week in this study). The 95 items are rated on a 5-point
scale from 1 (never) to 5 (very frequently). A total stress symptoms score
is produced, along with 10 subscale scores: Peripheral Manifestations (e.g.,
hot or cold spells, flushing of face), Cardiopulmonary, Arousal, Upper
Respiratory, Central Nervous System, Gastrointestinal, Muscle Tension,
Habitual Patterns, Depression, Anxiety, Emotional Irritability, and Cogni-
tive Disorientation. In this sample, subscale alphas ranged from .63 to .88.

The MAAS was administered pre- and postintervention. The sample
alpha was .83.

Intervention

A detailed description of the mindfulness training program used in this
study has been provided by Speca et al. (2000). The program was modeled
on the work of Kabat-Zinn and colleagues (e.g., Kabat-Zinn, 1990) and
was adapted and standardized to a cancer treatment context. The interven-
tion consisted of 8 weekly 90-min group sessions held at the hospital and
one 3-hr retreat that took place between Weeks 6 and 7. Didactic, induc-
tive, and experiential modes of learning were used. Training consisted of
three primary components: (a) theoretical material related to relaxation,
mindfulness, and body–mind connections; (b) experiential practice of
mindfulness both during group meetings and at home on a daily basis; and
(c) group process focused on problem solving related to impediments to
effective practice, day-to-day applications of mindfulness, and supportive
interaction. In addition, a booklet was provided containing information
pertinent to each week’s instruction, as well as bibliographic resources and
audiotapes with relaxation and guided mindfulness exercises.

A core principle of the program was that intentional management of
attention and awareness (i.e., mindfulness) affords multiple points of
application in the recursive process of adapting to illness. A variety of
specific mindfulness techniques were taught (e.g., attention to breathing,
awareness of bodily sensations). The clinical value of this approach was
supported by previous research (Speca et al., 2000), which found individual
patient differences in the preference for and success with different tech-
niques. The program instructors, two clinical psychologists and one clinical
social worker, had been offering MBSR programs since 1996.

Results

As Table 9 shows, EORTC QLQ scores at the study outset
indicated that, on average, participants had a high level of daily
functioning and low to moderate levels of fatigue and pain. Scores
on the MAAS were somewhat higher than those observed in the
other adult samples reported in this article. Average scores on the
SOSI and POMS were comparable to that seen in other cancer
patient samples, including those with early stage breast and pros-
tate cancers (e.g., Carlson, Ottenbreit, St. Pierre, & Bultz, 2001;
Speca et al., 2000). Most participants were well past the early
postdiagnostic phase, when emotional disturbance is generally
more pronounced (e.g., Sellick & Crooks, 1999).

Paired t tests were conducted on Time 1 to Time 2 changes in
MAAS, POMS, and SOSI scores. SOSI scores showed a signifi-
cant drop over the intervention period, t(40) � 3.27, p � .01.
Neither samplewide MAAS nor POMS scores showed a signifi-
cant change. Notable for both the mood and stress variables was
the high standard deviation and range of the scores (see Table 9).
Similar degrees of variability were observed in the Time 2 scores
and the scores representing change over time. Examination of
change in outcomes showed that POMS scores increased up to
50% and dropped as much as 30% across participants. SOSI scores
increased up to 15% and decreased as much as 30%. Thus, in both
variables there was substantial variability to explain.

In testing the relations between mindfulness and the outcomes,
we controlled for the effects of demographic, medical, and phys-
ical health variables. Past research has shown that variables such as
time since diagnosis (Velikova et al., 2001) and symptoms related
to cancer (Nordin, Berglund, Glimelius, & Sjoden, 2001) can
impact psychological state. Accordingly, multiple regression anal-
yses were performed using data from Time 1, Time 2, and the
change across time, in which the two outcome variables—total
mood disturbance and total stress—were regressed on MAAS
scores while controlling for any demographic, medical, or health
variables that showed significant relations to these outcomes in
preliminary analyses.

None of the demographic variables except gender were signif-
icantly related to the psychological outcomes. Specifically, women
showed higher stress scores than men at Time 1, t(39) � 2.16, p �
.05. However, in a preliminary regression analysis with other
predictors in the equation, gender did not significantly predict
Time 1 stress. Thus, to simplify the presentation of the results, this
variable was not further considered.

Table 10 shows the intercorrelations of the medical, physical
health, MAAS, and outcome variables at Time 1 and Time 2. Stage

6 In this study, Cronbach’s alpha values for all scales are given for the
preintervention administration.
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and duration of cancer were unrelated to the POMS or SOSI at
Times 1 and 2, nor was physical functioning as assessed with the
EORTC QLQ. Both EORTC QLQ–assessed fatigue and pain were
strongly related to POMS and SOSI scores, however, at both
points, such that higher symptom levels were related to greater
mood disturbance and stress. Fatigue and pain were also positively
correlated with each other, but only at Time 1. At both time points,
the MAAS was related to lower levels of both mood disturbance
and stress.

Multiple regression models were constructed to test the relation
between mindfulness and psychological outcomes while control-
ling for the effects of the two medical variables shown to signif-
icantly relate to these outcomes: fatigue and pain. To analyze
change across the two time points, residualized change scores were
calculated on each predictor and outcome variable (see Cohen &
Cohen, 1983; Judd & Kenny, 1981). In this pretreatment of the
data, Time 2 scores were adjusted for their Time 1 values, so that
only variance in residual change in the outcome variables was left
to be explained by residual change in the predictors. Table 11
displays these results. The model predicting change in POMS
scores was significant, F(3, 40) � 4.50, p � .01 (R2 � .27).
Changes in fatigue and pain did not predict change in POMS.
However, an increase in MAAS scores from pre- to postinterven-
tion predicted a drop in POMS scores ( p � .01). Follow-up
regression analyses using residuals of each of the POMS subscale
scores as dependent variables and the three independent variables
used above revealed that an increase in mindfulness was related to
a decline in Tension/Anxiety ( p � .05), Depression ( p � .01),
Fatigue ( p � .05), and Confusion ( p � .01). There was a trend
relation between an increase in mindfulness and lowered Anger/
Hostility ( p � .07). MAAS change was unrelated to change in
Vigor.

Analysis of change in SOSI stress showed that change in Fa-
tigue was unrelated to change in stress. An increase in Pain was
marginally predictive of an increase in stress ( p � .10). An
increase in MAAS scores predicted a decline in stress ( p � .01).
In both the total POMS and total SOSI models, the MAAS ac-
counted for 14% of the variance in the pre- to postintervention
change. Analyses regressing each of the SOSI subscales on fa-
tigue, pain, and mindfulness showed that an increase in MAAS
score predicted declines in stress symptoms related to habitual
patterns, anxiety, central nervous system functioning, and muscle
tension (all ps � .05), as well as depression and cognitive disori-

entation (both ps � .01). A marginally significant relation between
MAAS score increase and cardiopulmonary stress symptoms de-
cline was also found ( p � .07).

Table 11 also shows the results using total POMS and SOSI
scores at Times 1 and 2 separately. MAAS score was a significant
predictor, in the expected direction, in both POMS and SOSI
models at both Time 1 and Time 2 (all ps � . 01). In the Time 1
and Time 2 models, the MAAS explained 10% and 21% of the

Table 10
Intercorrelation of Medical, Physical, and Psychological Characteristics (Study 5; N � 41)

Characteristic 1 2 3 4 5 6 7 8

1. Stage — .18 �.06 .02 .10 �.15 .08 .22
2. Time since diagnosis .18 — �.25 �.09 .20 �.03 �.04 .07
3. Physical functioning �.10 �.48*** — �.24 �.26 �.23 .11 .07
4. Fatigue .18 .35* �.41** — �.25 �.44** .51**** .58****
5. Pain .05 .20 �.51*** .54*** — �.10 .43*** .53***
6. Mindfulness �.06 .03 �.25 �.18 �.16 — �.61**** �.51***
7. Mood disturbance �.05 .08 �.12 .54*** .46** �.43** — .75****
8. Stress symptoms .06 �.01 �.15 .60**** .51*** �.46** .76**** —

Note. Values below the diagonal are for Time 1; values above the diagonal are for Time 2. Correlations with cancer stage were based on n � 40;
determination of stage could not be made for one patient.
* p � .05. ** p � .01. *** p � .001. **** p � .0001.

Table 11
Multiple Regression of Time 1, Time 2, and Pre- to
Postintervention Residual Change in Mood Disturbance and
Stress on Fatigue, Pain, and MAAS Scores (Study 5)

Predictor Time 1 Time 2 Change

Mood disturbance

Fatigue
B .48 .35 .23
SE .19 .29 .14
� .37* .16 .23

Pain
B .24 .39 .18
SE .17 .15 .14
� .21 .31 .18

MAAS
B �14.43 �27.45 �.38
SE 5.52 6.77 .14
� �.33** �.51*** �.38**

Stress

Fatigue
B .93 .76 .18
SE .31 .36 .14
� .41** .28* .18

Pain
B .45 .60 .24
SE .27 .19 .14
� .23 .38** .24†

MAAS
B �26.66 �23.62 �.39
SE 8.76 8.53 .14
� �.35** �.35** �.39**

Note. N � 41. MAAS � Mindful Attention Awareness Scale.
† p � .10. * p � .05. ** p � .01. *** p � .001.
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variance, respectively, in POMS scores. The MAAS explained
12% and 10% of the Time 1 and Time 2 variance, respectively, in
total SOSI score.

Discussion

The results of this clinical intervention study showed that higher
levels of mindfulness were related to lower levels of both mood
disturbance and stress before and after the MBSR intervention.
Increases in mindfulness over the course of the intervention pre-
dicted decreases in these two indicators of psychological distur-
bance. These relations between the MAAS and the outcomes were
found after controlling for the influences of fatigue and pain. Such
results suggest that the scale can be applied to the study of
well-being issues in cancer populations.

It is worth noting that average baseline MAAS scores in this
patient sample were higher than in other populations tested. Why
these scores were elevated at study entry is an open question, but
it would be of interest for future research to determine whether the
experience of cancer acts to heighten attention to present-moment
experiences and concerns. Evidence has indicated that cancer
patients, faced with a life-threatening illness, often reconsider the
ways in which they have been living their lives, and many choose
to refocus their priorities on existential issues such as personal
growth and mindful living (Brennan, 2001).

This study did not include a randomized control group, so the
question of the differential effect of training on mindfulness scores
between those receiving treatment and those not receiving treat-
ment cannot be answered. However, the present study was not
designed to test the efficacy of intervention per se but rather to
examine whether mindfulness and changes in it were related to
well-being outcomes and changes in them. That said, future re-
search could use the MAAS in a randomized-trials context to test
its sensitivity to treatment versus control condition effects. Scores
on the MAAS did not change significantly over the 8 weeks of the
study, and longer time spans may be necessary to detect changes
in this disposition. In this regard, Study 2, presented above,
showed that mindfulness practice history (measured in years) was
positively associated with MAAS scores.

Finally, the present study focused on a relatively small sample
with early-stage prostate and breast cancer. Future research ad-
dressing the utility of the MAAS would do well to study larger
samples with advanced cancers, among which psychological dis-
tress could be higher. The fact that distress is common in patients
with a wide variety of acute and chronic medical conditions
suggests that the MAAS may also have value in research with
other clinical populations.

GENERAL DISCUSSION

The studies presented in this article were designed to examine
the nature of mindfulness and its relation to psychological well-
being. Initial studies provided evidence for the psychometric ad-
equacy and validity of the Mindful Attention Awareness Scale
(MAAS) through exploratory factor analysis and CFA. The MAAS
was shown to be a reliable and valid instrument for use in both
college student and general adult populations. The MAAS was
shown to discriminate between groups expected to differ in degree
of mindfulness, and laboratory research provided evidence that

mindfulness is associated with heightened self-knowledge, a key
element of self-regulation. Correlational studies using the MAAS
showed that mindfulness is a distinct form of awareness and
attention that is associated with a number of well-being indicators.
Finally, experience sampling and clinical studies showed that the
MAAS not only predicts well-being outcomes but also has value in
the study of the temporal and situational dynamics of self-
regulated behavior and well-being.

Much of the current landscape of research on awareness and
attention is focused on reflexive consciousness, in which the self is
an object of scrutiny or concern (Baumeister, 1999; Kernis, in
press). The present research suggests the need to consider forms of
consciousness beyond the traditional conceptualizations and mea-
sures of self-awareness. As it has been defined here, mindfulness
differs from these traditional forms in several ways: Although
various forms of self-awareness, as commonly defined, have an
inherent cognitive and intellectual foundation, the concept of
mindfulness explored here is “prereflexive” in that its foundation
is perceptual and nonevaluative. In simple terms, mindfulness is
openly experiencing what is there. Although mindfulness includes
self-focused attention, it also includes an awareness of one’s
behavior (cf. Bodner & Langer, 2001), experience, and the various
stimuli encountered as part of waking reality. Finally, although
major forms of reflexive consciousness (e.g., private self-
consciousness, rumination) have been shown to have negative
consequences for well-being, mindfulness was shown here to
relate to and predict more positive well-being and less cognitive
and emotional disturbance.

The present research provided empirical support for theoretical
perspectives on self-regulation (e.g., Carver & Scheier, 1981;
Ryan & Deci, 2000) and personality (e.g., Perls, 1973) that carve
out a key role for attention and awareness in human health and
well-being. We theorized that mindfulness serves an important
self-regulatory function. Evidence supporting the self-awareness
aspect of self-regulation was provided in a laboratory study show-
ing that the MAAS predicted stronger concordance between im-
plicit and explicit emotional state. Experience-sampling studies
with both college student and general adult samples then showed
that the MAAS was related to both more autonomous behavioral
regulation and emotional well-being at the momentary level. The
MAAS predicted state mindfulness in one of these studies, which
also revealed substantial within-person variability in moment-to-
moment mindfulness. These state variations were themselves pre-
dictive of emotional and self-regulatory outcomes. The within-
person variability in mindfulness suggests that there may be
identifiable influences on such variation.

The comparison of Zen practitioners with controls suggested
that mindfulness can be cultivated by practice. This idea, in com-
bination with many years of observation of the well-being benefits
to mindfulness enhancement, has inspired a wide variety of
mindfulness-promoting interventions for both medical and general
populations. A final study in the present series examined whether
changes in MAAS-assessed mindfulness were related to changes
in psychological state in a sample of individuals with breast and
prostate cancer. In this study, the enhancement of mindfulness was
shown to predict declines in both mood disturbance and stress,
over and above the effects of changes in physical symptoms.

The MAAS was constructed to be free from attitudinal, moti-
vational, and other psychological phenomena that might have
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contents directly connoting well-being or outcomes closely con-
nected to it (e.g., patience, acceptance). Although the scale was
shown to predict a variety of indicators of psychological well-
being, it does not tap well-being itself and therefore is not con-
founded with it. In fact, mindfulness, as perceptual presence, is not
about achieving well-being; it is purposeless in this sense. As
Epstein (2001) argued, an assigned or mandated purpose (to feel
good, to be patient, to move past anger, etc.) would only limit an
individual’s awareness. Such purposive states do not represent
being present to what is. Mindfulness, as we conceive it, is present
awareness and attention per se—“the ground in which the mind’s
contents manifest themselves” (Deikman, 1996, p. 351), whatever
those contents might be at the moment.

Directions for Future Research

The study of mindfulness is very much in its infancy, and our
results suggest a number of opportunities for further investigation.
For example, although the present research found reliable individ-
ual differences in mindfulness, the question remains of how this
form of consciousness naturally develops and what psychological
and social conditions support and hinder its dispositional and state
level, or momentary expression. The present research showed that
mindfulness can be conceptualized and measured both ways. Re-
search exploring the antecedents and phenomenology of mindful
awareness and attention would do much to deepen understanding
of the nature of this important phenomenon (cf. Varela & Shear,
1999). For example, several authors have emphasized the accept-
ing and nonjudgmental nature of mindful awareness and attention
(e.g., Bishop, 2002; Kabat-Zinn, 1990). Our conceptualization and
measure imply an open receptivity to the present, but this topic
deserves further investigation.

The correlational and experience-sampling research reported
here found that the trait-level MAAS related more strongly to
unpleasant than pleasant affect, whereas state mindfulness was
related to both in expected directions. Future research on mind-
fulness should examine whether this quality of mind is related to
self-regulatory processes like mood repair, operationalized as
quicker decay rates of unpleasant moods, shorter duration of “bad”
moods, and the role of pleasant affect in such repair. A closer look
at the affective self-regulatory capacity of mindfulness has impor-
tant implications for understanding of emotional processes and
well-being. More broadly, investigation of the processes by which
mindfulness facilitates various self-regulated behaviors and well-
being outcomes is a logical next step in this research. McIntosh’s
(1997) integrative review of Zen theory and social psychological
research suggested that mindful attention and awareness may have
its beneficial effects through insight into present realities, a loos-
ening of attachments to outcomes and to a solid sense of self, and
greater clarity in thought and action.

This research focused on the consequences of mindfulness for
well-being, but future research could explore the wider scope of
application of the MAAS. For example, mindfulness has been
proposed to enhance interpersonal behavior (Shapiro & Schwartz,
1999). As a form of receptive awareness, mindfulness may facil-
itate the creation of an interval of time or a gap wherein one is able
to view one’s mental landscape, including one’s behavioral op-
tions, rather than simply react to interpersonal events. This may
make it an important variable in a world where enhanced aware-

ness and the consideration of behavioral consequences appear
sorely needed. Given these same features, mindfulness may also
have influence on behaviors with societal and cultural implica-
tions, including those related to drug use and other health behav-
iors, material consumption, and other lifestyle issues.

Conclusion

The intent of this program of studies was to demonstrate the role
of mindfulness, measured in both inter- and intraindividual terms,
in psychological well-being. Interest in the underpinnings and
enhancement of well-being has been burgeoning in recent years
(e.g., Ryan & Deci, 2001; Seligman & Csikszentmihalyi, 2000).
Our hope is that the present research nourishes this trend, because
it indicates that mindfulness is a reliably and validly measured
characteristic that has a significant role to play in a variety of
aspects of mental health. Further research into this attribute may
open up significant new avenues for well-being enhancement.
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Transcendental Meditation, mindfulness, and longevity: An experimental study with the elderly.
Alexander, Charles N.; Langer, Ellen J.; Newman, Ronnie I.; Chandler, Howard M.; Davies, John L.
Journal of Personality and Social Psychology. Vol 57(6), Dec 1989, 950-964.
 

Can direct change in state of consciousness through specific mental techniques extend human
life and reverse age-related declines? To address this question, 73 residents of 8 homes for the
elderly (mean age = 81 years) were randomly assigned among no treatment and 3 treatments
highly similar in external structure and expectations: the Transcendental Meditation (TM)
program, mindfulness training (MF) in active distinction making, or a relaxation (low
mindfulness) program. A planned comparison indicated that the "restful alert" TM group
improved most, followed by MF, in contrast to relaxation and no-treatment groups, on paired
associate learning; 2 measures of cognitive flexibility; word fluency; mental health; systolic
blood pressure; and ratings of behavioral flexibility, aging, and treatment efficacy. The MF
group improved most, followed by TM, on perceived control. After 3 years, survival rate was
100% for TM and 87.5% for MF in contrast to lower rates for other groups. (PsycINFO
Database Record (c) 2009 APA, all rights reserved)
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Citation & Abstract

Citation and Abstract

Review of Man's unconscious passion.
Dearborn, George V. N.
The Journal of Abnormal Psychology. Vol 15(5-6), Dec-Mar 1920-1921, 425-426.
 

Reviews the book, Man's unconscious passion by Wilfrid Lay (1920). This book is a distinct
contribution both to the psychology of sex and to the better understanding of the subconscious
aspects of the human mind. Dr. Lay shows how love is essentially psychic, and never can be
wholly physical. Unconscious passion, apparently a contradiction in terms, is here demonstrated
to be the main-spring of the actions of every-day life. No one lives that is not passionately in
love, all the time, with; a person, either real or ideal. The book is suffused with Freudism, but
keeps rather close to orthodox (academic) psychology. This volume has a short index and a
partly-analytic table of contents, which serves some of the same convenience. (PsycINFO
Database Record (c) 2009 APA, all rights reserved)
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A Randomized, Controlled Trial of the Effects
of Remote, Intercessory Prayer on Outcomes
in Patients Admitted to the Coronary Care Unit
William S. Harris, PhD; Manohar Gowda, MD; Jerry W. Kolb, MDiv; Christopher P. Strychacz, PhD;
James L. Vacek, MD; Philip G. Jones, MS; Alan Forker, MD; James H. O’Keefe, MD; Ben D. McCallister, MD

Context: Intercessory prayer (praying for others) has
been a common response to sickness for millennia, but
it has received little scientific attention. The positive find-
ings of a previous controlled trial of intercessory prayer
have yet to be replicated.

Objective: To determine whether remote, interces-
sory prayer for hospitalized, cardiac patients will re-
duce overall adverse events and length of stay.

Design: Randomized, controlled, double-blind, pro-
spective, parallel-group trial.

Setting: Private, university-associated hospital.

Patients: Nine hundred ninety consecutive patients who
were newly admitted to the coronary care unit (CCU).

Intervention:At the time of admission, patients were ran-
domized to receive remote, intercessory prayer (prayer
group) or not (usual care group). The first names of pa-
tients in the prayer group were given to a team of outside

intercessors who prayed for them daily for 4 weeks. Pa-
tients were unaware that they were being prayed for, and
the intercessors did not know and never met the patients.

Main Outcome Measures: The medical course from
CCU admission to hospital discharge was summarized
in a CCU course score derived from blinded, retrospec-
tive chart review.

Results: Compared with the usual care group (n = 524),
the prayer group (n = 466) had lower mean ± SEM
weighted (6.35 ± 0.26 vs 7.13 ± 0.27; P = .04) and un-
weighted (2.7 ± 0.1 vs 3.0 ± 0.1; P = .04) CCU course
scores. Lengths of CCU and hospital stays were not dif-
ferent.

Conclusions: Remote, intercessory prayer was associ-
ated with lower CCU course scores. This result suggests
that prayer may be an effective adjunct to standard medi-
cal care.

Arch Intern Med. 1999;159:2273-2278

F ROM TIME immemorial,prayer
for the sick has been a com-
mon response to the illness of
a loved one. In some soci-
eties and among certain reli-

gious groups, prayer is believed to be the
most important therapy that can be of-
fered to a sick person, superseding even
medical intervention. Nevertheless, inter-
cessory prayer (praying for others) has rarely
been subjected to scientific scrutiny. In
1988, Byrd1 published the results of a
blinded, controlled trial of 393 patients who
had been admitted to a coronary care unit
(CCU) at San Francisco General Hospital,
San Francisco, Calif. Patients were ran-
domly assigned to either a usual care group,
which received no organized prayer, or to
an experimental, intercessory prayer group,
which received remote (from outside of the
hospital) prayer from persons unknown to
them. Byrd reported a statistically signifi-
cant beneficial effect of intercessory prayer
as assessed by a summary “hospital course”

score. Three recent books on spirituality and
healing2-4 have noted that the Byrd study is
the only published trial of intercessory
prayer with clinically significant end points,
and that more scientifically valid (prospec-
tive, randomized, controlled, blinded, etc)
studies of prayer were needed. The pur-
pose of the present study was to attempt to
replicate Byrd’s findings by testing the hy-
pothesis that patients who are unknow-
ingly and remotely prayed for by blinded
intercessors will experience fewer compli-
cations and have a shorter hospital stay than
patients not receiving such prayer.

RESULTS

INTERCESSORS

The intercessors represented a variety of
Christian traditions, with 35% listing their
affiliations as nondenominational, 27% as
Episcopalian, and the remainder as other
Protestant groups or Roman Catholic. The

ORIGINAL INVESTIGATION

From the Mid America Heart
Institute, Saint Luke’s Hospital,
Kansas City, Mo (Drs Harris,
Vacek, O’Keefe, and
McCallister and Messrs Kolb
and Jones); the Division of
Cardiology, Department of
Medicine, University of
Missouri–Kansas City
(Drs Gowda and Forker); and
the Department of Preventive
Medicine, University of
California, San Diego
(Dr Strychacz).
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intercessors were predominantly women (87%), and their
mean age was 56 years. All reported at least weekly church
attendance and daily prayer habits (prior to the study).
A review of intercessor log sheets indicated that prayer
(by at least 1 intercessor) began within 1.2 ± 0.05 days
after admission to the CCU. All intercessors who were
ultimately going to pray for a given patient began doing
so within 1.6 ± 0.16 days after CCU admission.

PATIENTS

A total of 1019 patients were admitted to the CCU dur-
ing the period of the trial. After elimination of 6 patients
who were waiting for cardiac transplantation, 1013 were
randomized (Figure), 484 (48%) to the prayer group
and 529 (52%) to the usual care group. This difference
in sample sizes was most likely caused by chance
(P = .18). After subsequent removal of those patients
who spent less than 24 hours in the CCU, 524 remained
in the usual care group and 466 in the prayer group.
Comorbid conditions upon admission were similar for
each group (Table 2). Men and women were equally
represented in the usual care and prayer groups (66% vs

61% men, respectively; P = .10), and the mean age was
66 years for both groups.

OUTCOMES

The primary predefined end point in this trial was the
weighted MAHI-CCU score (Table4). We found an 11%
reduction in scores in the prayer group (6.35 ± 0.26) com-
pared with the usual care group (7.13 ± 0.27) (P = .04).
Using the unweighted MAHI-CCU score, which simply
counted elements in the original scoring system with-
out assigning point values, the prayer group had 10%
fewer elements (P = .04) than the usual care group. There
were no statistically significant differences between groups
for any individual component of the MAHI-CCU score
(Table 3). Mean lengths of stay in the CCU and in the
hospital (after initiation of prayer) were not different
(Table 4), and median hospital stay was 4.0 days for both
groups. There were 2 patients in the prayer group whose
hospital stays were approximately twice as long (137 and
161 days) as those of any other patient in the study. With-
out these 2 patients, length of hospital stay for the prayer
group dropped from 6.48 ± 0.54 days to 5.84 ± 0.31 days.

METHODS
PATIENTS AND PROTOCOL

All patients admitted to the CCU at the Mid America Heart
Institute (MAHI), Kansas City, Mo, over a 12-month pe-
riod were eligible for the trial (Figure). The only excep-
tions were those admitted for workup and wait-listing prior
to cardiac transplantation (because of anticipated pro-
longed stays). Patients admitted for less than 1 day were
subsequently excluded because it took up to 24 hours for
intercessors to be contacted and prayer initiated. New ad-
missions were identified in the chaplain’s office on a daily
basis via computer. The chaplain’s secretary randomly as-
signed all new patients to either the usual care or prayer
group based on the last digit of the medical record num-
ber; even numbers were assigned to the prayer group and
odd numbers to the usual care group. This allocation scheme
allowed no opportunity for bias because medical record
numbers are assigned on a sequential basis to all new pa-
tients entering the hospital, regardless of how sick they are.
In addition, since some patients were readmitted (having
been assigned their numbers months to years previously)
and some were newly admitted, no systematic assignment
of the sickest patients to the odd (usual care) group was
possible. Once assigned, the secretary called an interces-
sory prayer team leader and gave him/her the first name of
the patient to be prayed for. No other information (eg, di-
agnosis, prognosis, age, race, socioeconomic status, or fam-
ily situation) was available to the secretary; thus, it was not
passed on to the intercessors. The secretary was the only
person with knowledge of the assignment code, and she
had no contact with the patients, the CCU staff (she did
not even know where the unit was located within the hos-
pital), the data collectors, or the statistician, all of whom
were blinded throughout. After receiving the call from the
secretary, the prayer team leader called the other 4 per-
sons on his/her team and directed that the name of the new

patient be entered on a log sheet provided. The interces-
sors were asked to pray daily for the next 28 days for “a
speedy recovery with no complications” and anything else
that seemed appropriate to them. A period of 28 days was
chosen to ensure that prayer would continue throughout
the entire hospitalization of at least 95% of patients. Some
CCU patients (typically fewer than 5%) request prayer from
the hospital chaplain’s staff upon admission to the hospi-
tal. When made, these requests were always honored re-
gardless of and without knowledge of group assignment.
This study was approved by the hospital’s institutional re-
view board (IRB) and, in order to keep the study blinded,
was exempted from the requirement to obtain informed con-
sent (see the “Comment” section).

INTERCESSORS

The intercessors were recruited by the investigators via con-
tacts in the local community. In order to be an interces-
sor, an individual did not need to be of any particular de-
nomination, but he/she did need to agree with the following
statements: “I believe in God. I believe that He is personal
and is concerned with individual lives. I further believe that
He is responsive to prayers for healing made on behalf of
the sick.” Once identified, the intercessors were orga-
nized into 15 teams of 5 members (a total of 75), each with
1 person designated as the team leader. Intercessors were
randomly assigned to teams; those within a given team did
not know the others in the same team, and prayer was of-
fered individually, not in groups.

DATA COLLECTION

Patient demographics and admission diagnoses were ob-
tained from the hospital computer system. All patient charts
were reviewed retrospectively by a blinded physician/
investigator to collect information regarding comorbid con-
ditions at the time of admission, length of CCU and hospital
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Neither was significantly different from the length of stay
in the usual care group (5.97 ± 0.29 days). There was no
significant difference between groups using Byrd’s hos-
pital course score (Table 5).

COMMENT

Using a severity-adjusted outcomes score, we found lower
overall adverse outcomes for CCU patients randomized
to the prayer group compared with those randomized to
the usual care group. Lengths of CCU stay and hospital
stay after initiation of prayer were not affected. These find-
ings are consistent with those of Byrd,1 who reported that
intercessory prayer for hospitalized patients lowered the
hospital course score but did not significantly affect length
of stay.

Although there was a trend toward better out-
comes in the prayer group using the Byrd score, the dif-
ference between groups was not statistically significant.
Other than the fact that it is a categorical instead of a con-
tinuous statistic, we have no explanation as to why the
Byrd score did not detect a difference between groups and
the MAHI-CCU score did. There were, however, several

important differences between the 2 study designs that
may have contributed to this discrepancy. First, the
present study was conducted under completely blinded
conditions, with neither patients nor medical staff aware
that a study was being conducted. In Byrd’s trial, the staff
and patients were fully aware that the study was in
progress, although nobody knew which patients were re-
ceiving “study” prayer. Another difference was in the
kinds of patients enrolled. In the present trial, informed
consent was not sought and thus patients were not
prescreened for their willingness to be prayed for. Of the
450 patients invited to participate in the Byrd study,
57 (12.7%) refused to do so “for personal reasons or re-
ligious convictions” or were otherwise unwilling to give
consent. This indicates that only “prayer-receptive”
patients were included in his final cohort. Finally, in
Byrd’s study, the intercessors were given a considerable
amount of information about the patient (eg, diagnoses,
general conditions, and updates as their status changed),
and they prayed only until the patient left the unit. These
factors could have produced a heightened intensity of or
commitment to prayer in Byrd’s intercessors. In con-
trast, our intercessors were asked to pray for 28 days re-

stay, and clinical outcomes. The latter were defined as all new
diagnoses, events, or procedures occurring at least 24 hours
after admission to the CCU (to allow time for organized prayer
to begin) until discharge or death. Thus, if a patient who pre-
sented to the emergency department with an acute myocar-
dial infarction was catheterized, revascularized, and then ad-
mitted to the CCU, these events/procedures were not recorded
as new CCU events. On the other hand, if after the first day
in the CCU, a patient developed unstable angina, had a coro-
nary angiogram, and had a subsequent revascularization pro-
cedure, all of these were recorded as new events.

CLINICAL OUTCOMES

Since prayer was offered for a speedy recovery with no com-
plications, it was anticipated that the effect of prayer was
unlikely to be evident in any specific clinical outcome cat-
egory (eg, the need for antibiotics, the development of pneu-
monia, or the extension of infarction), but would only be
seen in some type of global score. Review of the medical
literature revealed no previously validated and standard-
ized statistic to quantitate severity of outcomes in criti-
cally ill cardiovascular patients. Severity of illness or co-
morbidity scales, such as the Acute Physiology and Chronic
Health Evaluation (APACHE) score5 and Charlson scale,6

do exist, but these are prognostic tools designed to predict
major health outcomes for individual patients; they are not
designed to summarize a CCU course. Accordingly, be-
fore the trial began, 3 experienced cardiologists and 1 in-
ternist from MAHI and the University of Missouri–Kansas
City School of Medicine developed a weighted and summed
scoring system called the MAHI-CCU score (Table 1). The
MAHI-CCU score is a continuous variable that attempts to
describe outcomes from excellent to catastrophic. For ex-
ample, if, after the first day in the CCU, a patient devel-
oped unstable angina (1 point), was treated with antiangi-
nal agents (1 point), was sent for heart catheterization (1
point), underwent unsuccessful revascularization by

percutaneous transluminal coronary angioplasty (3 points),
and went on to coronary artery bypass graft surgery (4
points), his weighted MAHI-CCU score would be 10. An-
other patient might have developed a fever and received
antibiotic treatment (1 point) but experienced no other prob-
lems and been discharged from the hospital with a score
of 1. A third patient might have suffered a cardiac arrest (5
points) and died (6 points), for a total weighted score of
11 points. In addition to the weighted MAHI-CCU scores,
a nonweighted MAHI-CCU score was calculated that was
simply a count of events, procedures, and/or prescriptions
after CCU admission. For the examples above, the un-
weighted MAHI-CCU scores would have been 5, 1, and 2,
respectively. To evaluate interrater reproducibility for the
MAHI-CCU score, 10 physicians (5 cardiologists and 5 car-
diology fellows) blindly scored 11 randomly selected CCU
patient charts. The raters were in agreement (mean ± SD)
96% ± 3% of the time. Finally, for comparison, the Hospi-
tal Course Score used by Byrd1 was also calculated. The Byrd
score broadly categorizes each patient’s progress after CCU
admission as good, intermediate, or bad.

STATISTICAL ANALYSIS

Baseline variables and specific medical outcomes were ana-
lyzed by !2 analysis and the Fisher exact test for categori-
cal data. Byrd scores were analyzed by the Cochran-
Armitage test for trends7; t tests were used to compare
continuous variables (eg, age, length of stay, and MAHI-
CCU scores). A difference with a 2-tailed P".05 was ac-
cepted as statistically significant, except for comorbid con-
ditions upon admission (Table 2) and individual events/
procedures occurring during the CCU stay (Table 3). For
these 2 data sets, P".005 was required for statistical sig-
nificance because of the multiple comparisons evaluated.8

Data are presented as means ± SEs. All analyses were car-
ried out blindly on an intention-to-treat basis using SAS,
version 6.12 (SAS Institute, Cary, NC).
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gardless of what happened to the patient, and our inter-
cessors received no feedback regarding patient progress
during this time. Whether this affected their commit-
ment to continued prayer is not known.

As noted above, both patients and staff were com-
pletely blinded not only to assignment of treatment
groups, but to the very existence of the trial. This was
possible because the hospital’s IRB granted the study an
exemption from the requirement to obtain informed con-
sent. Since this may be viewed as problematic by some,
the reasons supporting this decision will be discussed in
some detail. First, it was agreed that there was no known
risk associated with receiving remote, intercessory prayer,
and no known risk for the patients in the usual care group

associated with not receiving extra prayer. Second, no
additional data were collected on the patients in this study
beyond those that are normally collected for all patients
in the hospital. Third, and perhaps most important, the
very process of obtaining informed consent could con-
ceivably have caused increased anxiety in some pa-
tients. For example, had they known about the study, the
possibility of not being in the prayer group might have
greatly distressed some patients. For nonreligious or an-
tireligious patients, having to accept or reject the offer
of prayer (especially considering the gravity of their ill-
ness) might have been very challenging. The policy of
the US Department of Health and Human Services for the
protection of human subjects states that the

IRB may waive the requirement for the investigator to obtain a
signed consent form for some or all subjects if it finds . . . that
the research presents no more than minimal risk of harm to
subjects and involves no procedures for which written con-
sent is normally required outside of the research context.9

Scientifically, a study design with complete blinding was
preferred because it eliminated any possibility of bias, and
enrolling all patients in the study increased its general-
izability. In light of all these factors, an exemption was
granted.

Admitted to CCU Over 11.5 mo
N = 1019

Randomize
n = 1013

Prayer Group
n = 484

Usual Care Group
n = 529

Final Prayer Group
n = 466

Final Usual Care Group
n = 524

Elimination of Patients
Admitted for Cardiac 

Transplantation
n = 6

(Prayer Group, n = 18; Usual Care Group, n = 5)
Elimination of Patients Admitted for Less Than 24 h

Overall distribution of patients.

Table 1. Mid America Heart Institute–Cardiac Care Unit
(MAHI-CCU) Scoring System

MAHI-CCU
Score Comorbid Conditions

1 Need for antianginal agents, antibiotics, arterial
monitoring, or catheterization; development of unstable
angina

2 Need for antiarrhythmic, inotropic, diuretic, or vasodilator
drugs; development of pneumonia, atrial fibrillation,
supraventricular tachycardia, hypotension, or anemia
requiring a transfusion

3 Need for a temporary pacemaker, Swan-Ganz
catheterization, an implanted cardiac defibrillator, an
electrophysiology study, radiofrequency ablation, or an
interventional coronary procedure (ie, a percutaneous
transluminal coronary angioplasty); development of
third-degree heart block, extension of infarct, or
gastrointestinal bleed; or readmission to the cardiac
care unit

4 Need for a permanent pacemaker, an intra-aortic balloon
pump, major surgery (of any kind), percutaneous
transluminal coronary angioplasty with stent placement
and/or rotablator, or intubation/ventilation; development
of congestive heart failure, ventricular tachycardia,
ventricular fibrillation, or sepsis

5 Cardiac arrest
6 Death

Table 2. Comorbid Conditions at Time
of Cardiac Care Unit Admission

Comorbid Condition

No. (%) of Patients

P

Usual Care
Group

(n = 524)

Prayer
Group

(n = 466)

Coronary artery disease 319 (60.9) 282 (60.5) .96
Congestive heart failure 82 (15.6) 68 (14.6) .71
Cardiomegaly 3 (0.6) 5 (1.1) .49
Prior myocardial infarction 91 (17.4) 69 (14.8) .31
Acute myocardial infarction 234 (44.7) 215 (46.1) .69
Unstable angina 134 (25.6) 110 (23.6) .52
Chest pain 14 (2.7) 16 (3.4) .61
Acute pulmonary edema 22 (4.2) 12 (2.6) .22
Syncope 10 (1.9) 9 (1.9) .84
Cardiomyopathy 67 (12.8) 63 (13.5) .81
Supraventricular tachycardia 8 (1.5) 3 (0.6) .31
Ventricular tachycardia 22 (4.2) 22 (4.7) .81
Valvular disease 31 (5.9) 21 (4.5) .40
Hypertension 297 (56.7) 253 (54.3) .49
Hypotension 11 (2.1) 20 (4.3) .07
Cardiac arrest 25 (4.8) 20 (4.3) .83
Heart block 5 (1.0) 9 (1.9) .30
Diabetes 115 (22.0) 93 (20.0) .49
Chronic obstructive pulmonary

disease
81 (15.5) 85 (18.2) .28

Gastrointestinal disease 22 (4.2) 22 (4.7) .81
Pneumonia 12 (2.3) 14 (3.0) .62
Chronic renal failure 62 (11.8) 50 (10.7) .66
Cardiac trauma 3 (0.6) 3 (0.6) .99
Cerebrovascular accident 22 (4.2) 18 (3.9) .92
Drug toxic effects 1 (0.2) 3 (0.6) .35
Sepsis 5 (1.0) 8 (1.7) .44
Cirrhosis 1 (0.2) 1 (0.2) .99
Pulmonary embolism 2 (0.4) 2 (0.4) .99
Liver disease 2 (0.4) 0 (0.0) .50
Hypothyroidism 28 (5.3) 32 (6.9) .38
Atrial fibrillation 45 (8.6) 41 (8.8) .99
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In evaluating the results of this trial, it is important
to note that we were most likely studying the effects of
supplementary intercessory prayer. Since at least 50% of
patients admitted to this hospital state that they have a
religious preference, it is probable that many if not most
patients in both groups were already receiving interces-
sory and/or direct prayer from friends, family, and clergy
during their hospitalization. Thus, there was an unknow-
able and uncontrollable (but presumed similar) level of
“background” prayer being offered for patients in both
groups; whatever impact that group assignment had on
healing was over and above any influence background
prayer may have had.

Neither this study nor that of Byrd provided any
mechanistic explanation for the possible benefits of in-
tercessory prayer. However, others have speculated as to
what they might be10; they generally fall into 2 broad cat-
egories: natural or supernatural explanations. The former
explanation would attribute the beneficial effects of in-
tercessory prayer to “real” but currently unknown physi-

cal forces that are “generated” by the intercessors and “re-
ceived” by the patients; the latter explanation would be,
by definition, beyond the ken of science. However, this
trial was designed to explore not a mechanism but a phe-
nomenon. Clearly, proof of the latter must precede ex-
ploration of the former. By analogy, when James Lind,
by clinical trial, determined that lemons and limes cured
scurvy aboard the HMS Salisbury in 1753, he not only
did not know about ascorbic acid, he did not even un-
derstand the concept of a “nutrient.” There was a natu-
ral explanation for his findings that would be clarified
centuries later, but his inability to articulate it did not
invalidate his observations.

Although we cannot know why we obtained the re-
sults we did, we can comment on what our data do not
show. For example, we have not proven that God an-
swers prayer or that God even exists. It was intercessory
prayer, not the existence of God, that was tested here.
All we have observed is that when individuals outside of
the hospital speak (or think) the first names of hospital-
ized patients with an attitude of prayer, the latter ap-
peared to have a “better” CCU experience. Although our
findings would be expected to occur by chance alone only
1 out of 25 times that such an experiment was con-
ducted, chance still remains a possible explanation of our
results.

Interest in alternative or complementary medicine
is growing rapidly in this country,11,12 and prayer “therapy”
falls into this category. Two recent books3,4 have fo-

Table 3. Effects of Intercessory Prayer on Individual
Components of the Mid America Heart Institute–Cardiac
Care Unit (MAHI-CCU) Score*

MAHI-CCU Score Component

No. (%) of Patients

P

Usual Care
Group

(n = 524)

Prayer
Group

(n = 466)

Antianginal agents 59 (11.3) 47 (10.1) .62
Antibiotics 82 (15.6) 77 (16.5) .77
Unstable angina 4 (0.8) 1 (0.2) .38
Arterial monitor 42 (8.0) 32 (6.9) .57
Catheterization 180 (34.4) 162 (34.8) .94
Antiarrhythmics 56 (10.7) 50 (10.7) .94
Inotropes 76 (14.5) 69 (14.8) .96
Vasodilation 78 (14.9) 59 (12.7) .36
Diuretics 112 (21.4) 97 (20.8) .89
Pneumonia 10 (1.9) 12 (2.6) .62
Atrial fibrillation 17 (3.2) 12 (2.6) .66
Supraventricular tachycardia 6 (1.1) 2 (0.4) .29
Hypotension 7 (1.3) 8 (1.7) .82
Anemia/transfusion 66 (12.6) 50 (10.7) .42
Temporary pacer 16 (3.0) 13 (2.8) .95
Third-degree heart block 1 (0.2) 2 (0.4) .60
Readmit to cardiac care unit 22 (4.2) 25 (5.4) .48
Swan-Ganz catheter 172 (32.8) 123 (26.4) .03
Implanted cardiac defibrillator 6 (1.1) 10 (2.1) .32
Electrophysiology study 15 (2.9) 10 (2.1) .61
Radiofrequency ablation 8 (1.5) 2 (0.4) .11
Extension of infarct 2 (0.4) 0 (0.0) .50
Gastrointestinal bleed 12 (2.3) 5 (1.1) .22
Interventional coronary procedure 155 (29.6) 121 (26.0) .21

PTCA alone 69 (13.2) 62 (13.3) .95
PTCA with stent and/or rotablator 86 (16.4) 59 (12.7) .10

Permanent pacer 21 (4.0) 12 (2.6) .28
Congestive heart failure 17 (3.2) 19 (4.1) .60
Ventricular fibrillation/tachycardia 12 (2.3) 10 (2.1) .95
Intra-aortic balloon pump 20 (3.8) 12 (2.6) .36
Major surgery 76 (14.5) 51 (10.9) .11
Sepsis 7 (1.3) 7 (1.5) .96
Intubation/ventilation 27 (5.2) 26 (5.6) .88
Cardiac arrest 6 (1.1) 5 (1.1) .84
Death 46 (8.8) 42 (9.0) .99

*PTCA indicates percutaneous transluminal coronary angioplasty.

Table 4. Effects of Intercessory Prayer on Mid America
Heart Institute–Cardiac Care Unit (MAHI-CCU) Scores
and Length of Stay in the CCU and in the Hospital*

Mean ± SEM

Percentage
Change P

Usual Care
Group

(n = 52)

Prayer
Group

(n = 466)

MAHI-CCU score 7.13 ± 0.27 6.35 ± 0.26 !11 .04
Unweighted MAHI-CCU

score†
3.00 ± 0.10 2.70 ± 0.10 !10 .04

Length of CCU stay, d‡ 1.23 ± 0.09 1.12 ± 0.08 !9 .28
Length of hospital stay, d‡ 5.97 ± 0.29 6.48 ± 0.54 +9 .41

*CCU indicates cardiac care unit.
†A simple count of events (diagnoses, drugs prescribed, and procedures)

from the MAHI-CCU score (Table 1), presented as events per patient.
‡Length of stay was determined for a period beginning 1 day after admission

to the CCU (ie, the day prayer began) until CCU/hospital discharge.

Table 5. Effects of Remote, Intercessory Prayer
on Byrd Scores*

No. (%) of Patients

Usual Care
Group

(n = 524)

Prayer
Group

(n = 466)

Good 338 (64.5) 314 (67.4)
Intermediate 71 (13.5) 63 (13.5)
Bad 115 (21.9) 89 (19.1)

*P = .29 by Cochran-Armitage trend test.
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cused on the health benefits of a patient’s own spiritual
orientation. Each has documented that church member-
ship/attendance is associated with improved medical out-
comes.13-15 People who believe in God and pray during
illness have been reported to have better health out-
comes than people who do not.16-18 For some, faith is an
effective means of stress reduction, which has itself been
shown to reduce cardiac morbidity.19 Some of these ben-
efits may derive from favorable hormonal, autonomic, and
immunologic20,21 responses to the emotional reassur-
ance that belief can provide. Nevertheless, the present
trial was designed to study the impact not of personal
spirituality, but of prayer offered for patients regardless
of their spiritual orientation.

Other studies besides Byrd’s have explored the im-
pact of intercessory prayer on health outcomes. O’Laoire22

examined the effects of intercessory prayer on self-
esteem, anxiety, and depression in 406 subjects (who re-
ceived either no prayer, directed prayer, or nondirected
prayer) and in the 90 intercessors. There were no specific
benefits detected for the prayer groups. A pilot study of
the effects of intercessory prayer on 40 recovering alco-
holics likewise reported no clinical benefit.23 Finally, in a
6-month trial of “distant healing” in patients with ac-
quired immune deficiency syndrome, Sicher et al24 found
statistically significant benefits for the intervention group
(fewer new illnesses, physician visits, hospitalizations, and
days of hospitalization; lower illness severity scores; and
improved mood scores). These studies illustrate the broad-
ening scope of interest in remote therapies and suggest that
scientifically valid, properly controlled studies can be car-
ried out in this emerging arena.

The principal limitation of this study was defining
the end point measure (ie, determining some way to quan-
tify how well a patient did during a CCU stay). The score
we devised, although intuitive and evenly applied to both
groups, has not been validated. (It should be noted that
the Byrd score is likewise an unvalidated measure of CCU
outcomes.) It is not immediately obvious how any score
could be validated given the fact that there is no known
criterion standard summary statistic with which we could
compare the MAHI-CCU score. The fact that there were
significantly fewer total events in the prayer group sug-
gests that the observed difference between groups was
not an artifact of the scoring system. Another limitation
lies in interpreting the clinical significance of a 10% dif-
ference in MAHI-CCU scores. Since the score itself is only
an estimate of overall CCU course, there is no known way
to ascribe a clinical significance to it, other than to say
that as a group, the patients in the prayer group “did 10%
better.” The score should be viewed only as a summary
statistic designed to detect the impact of a mild global
intervention on overall health in large groups, not in in-
dividual patients.

In conclusion, using the MAHI-CCU scoring sys-
tem, we found that supplementary, remote, blinded, in-
tercessory prayer produced a measurable improvement
in the medical outcomes of critically ill patients. Our find-
ings support Byrd’s conclusions despite the fact that we
could not document an effect of prayer using his scor-
ing method. With 2 randomized, controlled trials now
suggesting the possible benefits of intercessory prayer,

further studies using validated and standardized out-
come measures and variations in prayer strategy are
warranted to explore the potential role of prayer as an
adjunct to standard medical care.
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cluded as an event in the score calculation but was omitted
from Tables 1 and 3 in our article.

Smith and Fisher are correct in noting that an even-odd
medical record number randomization scheme is less than op-
timal; in future trials, we would use, as they suggest, a sys-
tem that is more impervious to detection. Nevertheless, there
is little room for subjectivity in a chart review method that sim-
ply records the presence or absence of a set of predetermined
events. Thus, we do not believe that our findings were biased
by this approach. These writers also raise the issue of “file-
drawer bias,” ie, the reluctance of some investigators to pub-
lish no-effect studies. We clearly have no control over what
others may have done, and while this charge can be leveled at
any field of inquiry, the fact that in this very young field sev-
eral studies with negative findings have been published3-5 ar-
gues against such bias. We hope that most investigators, in ad-
dressing an important question and having designed their study
to the best of their abilities, would make (as we did) an a priori
commitment to publish their results regardless of outcome for
the good of the overall scientific enterprise.

Several letters raised questions regarding the theologi-
cal implications of our study. As we noted in our article, we
cannot draw any conclusions regarding the existence or na-
ture of God from this trial.

A critically important attribute of any scientist is open-
mindedness, the willingness to objectively consider new or al-
ternativeconceptsandhypotheses.There isagrowingdemand
among patients that we acknowledge their need to be treated

aswholepersonswhohavenotonlyphysicalbutemotionaland
spiritual needs as well. Practicing as we do in a large metro-
politan hospital among a wide variety of religious traditions,
weareacutelysensitive to theneedforanonsectarianapproach
to addressing spiritual issues. This diversity is mirrored in the
spectrumofreligiouspracticesamongourauthors,whichranged
from a variety of Protestant and Roman Catholic traditions to
Hinduism. Since spiritual factors may play some role in heal-
ing, additional studies are needed to clarify the place of inter-
cessory prayer in maintaining and restoring health.
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See Correction below

Correction
Correction

Errors in Results. In the Original Investigation titled “A Randomized, Controlled Trial of the Effects of Remote, Interces-
sory Prayer on Outcomes in Patients Admitted to the Coronary Care Unit,” published in the October 25, 1999, issue of the
ARCHIVES (1999;159:2273-2278), the authors, Harris et al, were prompted by questions raised in postpublication correspon-
dence to reevaluate their calculations and feel that 2 points need to be clarified. In Table 3 of their article, a percutaneous
transluminal coronary angioplasty procedure (PTCA) with a stent and/or a rotablator appeared to count as one event. How-
ever, when they calculated the unweighted score, they gave one point for PTCA and an additional point for stent and one for
rotablator when these occurred in the same patient. Thus, a patient receiving all 3 procedures was given 3 points, not 1,
as was implied in Table 3. Second, the need for a cardiovascular stress test (such as a thallium test or an echocardiogram)
was included in the calculation of the Mid American Heart Institute–Cardiac Care Unit (MAHI-CCU) scores but was omit-
ted from Tables 1 and 3 of their article. There were 44 of these events in the usual care group (8.4%) and 26 (5.6%) in the
prayer group (P=.11). The following tabulation clarifies how Harris et al arrived at the scores reported in Table 4:

Usual Care Group Prayer Group
Sum of points from Table 3 as published 1436 1173
Extra points for PTCA + stent 79 59
Extra points for PTCA + rotablator 5 0
Extra points for PTCA + stent + rotablator 4* 0
Cardiovascular stress test 44 26
Total events 1568 1258
No. of patients 524 466
Unweighted MAHI-CCU score as published 3.0 2.7†

*Two patients!2 extra points each.
†P=.04.

In the calculation of the weighted MAHI-CCU score, the need for cardiovascular stress tests was ranked as a category 4 event;
if reclassified as a category 2 event, the mean±SEM scores become 6.97±0.26 for the usual care group and 6.24±0.26 for the
prayer group (P=.05); the effect size remains 10% to 11%.

InTable4, thenumberofpatients intheUsualCareGroupwasincorrectlyreportedas“(n = 52)”; itshouldhavebeen“(n = 524).”
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