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ABSTRACT

EFFECTS OF THE HARE KRSNA MAHA MANTRA ON
STRESS, DEPRESSION, AND THE THREE GUNAS

The author conducted a 3-group study on the effects of chanting the hare krsna
maha mantra on stress, depression, and the three modes of nature- sattva, rajas, and
tamas- described in the Vedas as the basis for human psychology. Sixty-two subjects,
self-selected through newspaper advertisements in a Southeastern university town,
completed the study. Average age was 24.63 years, with 31 males and 31 females
participating. Stress was measured with the Index of Clinical Stress, depression was
measured with the Generalized Contentment Scale, and the modes of nature, or gunas,
were measured with the Vedic Personality Inventory. Subjects were tested at pretest,
posttest, and followup, with testing times separated by four weeks. Participants were
randomly assigned to a maha mantra group, an alternate mantra group, and a control
group. Subjects in each of the chanting groups chanted their mantra approximately 25
minutes each day. The researcher concocted a mantra as the alternate mantra, though
subjects in the alternate group thought it was a genuine Vedic mantra. Primary
hypotheses of the study were based on Vedic theory, and stated that the maha mantra
group would increase sattva, and decrease stress, depression, rajas and tamas,
significantly more than the other two groups. ANCOVA results, controlling for gender
and age, supported these hypotheses at p<.05 for all dependent variables except rajas,

with effect sizes (eta2) for the four variables whose results supported the hypothesis
ranging from .21 to .33. The author suggests that the maha mantra has potential for
utilization in clinical areas similar to those where other interventions of Eastern origin
have been successful, such as treatment of stress, depression, and addictions. Further, it
is recommended that the maha mantra be integrated into a spiritual approach to client
care in social work and related fields. Suggestions for further research include applying
path analysis to the data of this study to ascertain causal relationships, and application
of Hierarchical Linear Models to the data to combine single-system analysis and group
analytical methods for extracting the maximum amount of information. Additionally,
further studies on the maha mantra are warranted, with various populations and in
various settings.
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CHAPTER 1

THEORETICAL BACKGROUND

This dissertation focuses on a group experiment that was conducted on the effects
of chanting the hare krsna maha mantra, a mantra emphasized in the literature from
ancient India for its efficacy in relieving stress, depression, and other mental health
disturbances (Prabhupada, 1976). Therefore, chapter 1 presents some basic theoretical
concepts, derived from the Eastern Vedic literatures, necessary for understanding the
process of chanting mantras. chapter 2 contains a review of the literature on spiritual
interventions, a term which will be defined in chapter 1. The Vedas describe the Hare
Krsna maha mantra as a spiritually-based intervention for psychological upliftment
(Prabhupada), and therefore it is appropriate to study related theory and literature on
spiritual approaches to mental health improvement.

Considering the person-in-environment orientation of the social work profession,
spirituality and religion must be acknowledged and respected by social workers, as these
factors are an integral part of practically every human culture, and they frequently play a
central role in the lives of many people. Canda (1988) emphasizes the importance for
social workers to take into account the spiritual needs of clients so that the fullness of the
clients’ human dignity and potential is recognized and respected in all helping situations.
He asserts that spirituality is a basic aspect of human experience, both within and outside
the context of religious institutions, and that it therefore should be explored more fully
through social work practice, research, and theory building. In the United States, Gallup
Poll data consistently show that approximately 95% of the population believes in God,
and about half the population is actively religious on at least a weekly basis (Paloutzian
& Kirkpatrick, 1995). As the following literature review will show, religious and spiritual
dimensions are among the most important cultural factors structuring human experience,
beliefs, values, behavior, and illness patterns. It is justifiable, therefore, for helping
professionals to consider the religious and spiritual components of clients’ lives in
attempts to serve the client population.

Bullis (1996) writes “Traditionally, social work literature has reluctantly
addressed religion’s or spirituality’s impact on clinical practice” (p. 6). He attributes this
to the historic rift between the religious and psychoanalytic movements, the alleged
atheistic orientation of social workers, and economic, political, and professional
competition between religious professionals and secular social workers. Bullis continues
“For the most part spirituality in social work literature is conspicuous only by its
absence” (p. 6).

If a multicultural perspective is to be more than a facade for social workers, the
phenomena of religion and spirituality must be genuinely appreciated. The term
“genuinely appreciated” is emphasized herein, since Western approaches to diversity
sometimes involve a patronizing pseudo-respect meant to veil a proselytizing mission
that seeks to undermine long-held spiritual and religious beliefs and replace them with a
relativistic viewpoint. Bellah et al. (1991) relate excerpts from a talk given a few years
ago by a student speaker at a Harvard University graduation:



There is one experience that I believe we have all acquired during our career at this
fine institution, and that, ladies and gentlemen, in a word, is confusion. The
freedom of our day is the freedom to devote ourselves to any values that we
choose, on the mere condition that we don’t believe them to be true. (pgs. 43-44)
So, for social workers, whose profession has roots in spiritual and religious
humanitarianism (Dolgoff, Feldstein, & Skolnik, 1993), it may be a good idea to
objectively examine the literature on spirituality as it relates to the many facets of social
work. To reject such literature as being non-scientific due merely to its content, without
consideration of its methodology and substantive results, may be considered dogmatism.

Literature Categorization

This paper will address the topic of spiritually-based interventions in the helping
professions, with a focus on the relevance of such interventions to the field of social
work. Writings in this area will be classified into the following categories: general
relevance of spirituality and religiosity to the helping professions; measurement of
spirituality; and spiritual interventions. General relevance of spirituality and religiosity to
the helping professions includes research pieces that investigate correlations between
spiritual and religious factors and variables such as delinquency, management of
HIV/AIDS, hospice work, depression, self-esteem, and alcohol and drug use. Most of
these studies incorporate quantitative designs, though there are a few qualitative pieces
and some articles that primarily provide commentary on the topic. Measurement of
spirituality includes research articles that attempt to define and measure the construct of
spirituality utilizing psychometric procedures. The spiritual interventions section contains
studies and literature reviews that examine the effects of an intervention that is purported
to be spiritual in nature. These studies focus on spirituality as a specific intervention that
produces effects on pre-defined dependent variables, whereas the general relevance
articles deal only with correlative relationships. The general relevance of spirituality and
religiosity to the helping professions category will be subdivided into two major sections-
commentary and empirical research. The spiritual interventions category will also be
subdivided into three sections- empirical quantitative studies, empirical qualitative
studies, and literature reviews. This classification scheme is presented in Figure 1, and
will be further explained in the section entitled summary of literature classification.

General relevance and measurement articles are presented as supportive material
to illustrate the importance and practicality of the spiritual component to the helping
professions. Articles in the spiritual interventions category will be comprehensively
analyzed and presented in Appendix A. Components of these research articles, such as
theory, design, measurement and results, will be summarized and synthesized, and the
literature in the field will be reviewed and integrated with attention to gaps in the
research.

Spirituality and Religiosity

Bullis (1996) states that “spirituality refers to the inner feelings and experiences
of the immediacy of a higher power” (p. 2), while religion refers to the “outward form of
belief including rituals, dogmas and creeds, and denominational identity” (p. 2). Thus, the
concepts are related, though not interchangeable.



To further explain, we will refer to Vedic philosophy, which constitutes the
orientation of the author, as well as the basis for several of the interventions described in
this paper. According to the Vedas, “spiritual” refers to an energy that is transcendental to
gross and subtle forms of matter. Matter has gross forms, such as earth, water, air, and
space, and subtle forms, including mind and intelligence. Spiritual energy is distinct from
all these forms of matter. “Religion” refers to rituals, procedures, or institutions that are
meant, at least in principle, to facilitate access to spiritual experience. Obviously, there
are religious adherents who are not very spiritual, and spiritual persons who do not
manifest religious observance (Prabhupada, 1976).

Though religion is not synonymous with spirituality- some might claim it is
antonymous- studies on religiosity are included in this work because in the literature and
in theory it is closely connected with spirituality and spiritual interventions. According to
the Srimad-Bhagavatam (Prabhupada, 1976), religion is meant to elevate one to a
platform of spirituality, beyond sectarian conceptions that are based in worldly
designations. An example of such a conception is nationality. According to the Vedas, the
self is a spiritual particle that is encased in a subtle and gross material body. If this body
is born in America, then one may think “I’m American”, if born in Australia, one may
think “I’m Australian”, etc. However, these designations have no inherent connection
with the spiritual self, only with the material covering. To further explain, if I'm riding in
a Toyota, it would be a mistake to therefore conclude that I’'m Japanese. Tomorrow I may
ride in a Volkswagen, and then, based on bodily misidentification, I’d consider myself
German. Similarly, our bodies are material vehicles that have a purpose and should be
cared for properly, though it is illusion to consider the body to be the self. For further
clarification of the distinction between the body and the non-material self, one may ask
oneself “Who is it that is thinking ‘I am the body’ or ‘I am an American’”? The entity
that is thinking is different than the body.

Clearly, much of what passes as religion in the world today does not qualify as
religion based on the definition of Srimad-Bhagavatam. Still, religious institutions and
practices continue to serve as a major vehicle for people to achieve spirituality. In the
literature review that follows, this will become more evident. Therefore, many findings
correlating religiosity and attributes of well-being are included in this paper.

Bullis (1996) writes that “social workers are just beginning to define the nature of
spirituality in interventions” (p. 17), and reports that many conventional religious
practices, such as prayer and scriptural reading, are used by social workers and other
mental health professionals as interventions. For purposes of this dissertation, spiritual
interventions refer to religious practices or other observable techniques designed to
impact one’s spiritual experience.

Epistemological Justification
for Empirical Study of Spiritual Interventions

Dawson (1997) asserts that spirituality cannot rightly be subsumed under
empirical science. That is, spirituality should not be reduced to a conception that is
subject, for instance, to the laws of thermodynamics, or is contingent on Einstein’s
equation that relates energy and matter. This would be scientism, whereby spirit loses its
transcendence to matter and becomes subservient to empirical epistemologies. Dawson
maintains that spirituality is a type of energy, but one not subject to empirical laws.



Since this paper examines spiritual interventions, and the author does not view
spirituality as merely a component of material science, it may be questioned why we are
investigating positivist research on spiritual topics, and why such research has been and
should be conducted. In response, it should be understood that science consists of
knowledge that can be reliably verified by systematic procedures of observation. Science
is not necessarily limited to material subject matters. There are procedures employed in
spiritual interventions that yield results that can be reliably assessed, and these
procedures can be conceived as the basis for a spiritual science (Prabhupada, 1976).
Empirical methods can be, and have been, extensively applied in the evaluation of
spiritual science and the effects of religious practice on psychosocial well-being. In fact,
according to Levin, Larson, and Puchalski (1997), writing on the field of medicine,
research on spiritual and religious factors is as sophisticated as any other area within
epidemiology, and findings have been subjected to greater scrutiny than most research.

Material Science and the Vedas

Keefe (1996) comments “In the last thirty years, meditation began its marriage to
the rational-empirical tradition of Western science. In this most recent alliance it is being
tested, objectified, stripped of its mystical trappings, and enriched with empirical
understanding” (p. 434). Most of the meditative methods that are being tested, and that
will be analyzed in this paper, are based in Vedic theory and practices. This illustrates
how a spiritual theory with concomitant praxes can be dovetailed with empirical science.
Empirical support for these methods, in areas such as decreasing depression, stress and
substance abuse, may strengthen the scientific basis of Vedic theory.

Though the ultimate goal of Vedic science is realization of our spiritual nature,
there is a vast material component in Vedic science. Vedic material science is based on
the three gunas, or modes of nature- sattva, rajas, and tamas. Characteristics of each
mode are extensively described in Vedic literature, and these descriptions form
operational definitions for experimental science. For instance, a characteristic of tamas
guna 1s depression, whereas sattva guna is symptomized by a feeling of happiness
(Dasgupta, 1961). According to Vedic theory, practice of a meditative process, such as
chanting of certain sound vibrations, will diminish the effects of tamas, and augment the
influence of sattva. Thus, guna theory is conducive for empirical investigation, in this
case by standardized psychometric tools for assessment of depression and happiness.
Much work needs to be done, however, to further operationalize Vedic concepts and
formulate and implement research designs.

Assumptions Derived from Vedic Theory

Before concluding the introduction it is appropriate to elaborate on Vedic theory,
especially as it relates to social science, because this is the world view of the author, and
the reader will therefore be better equipped to critique and understand this paper with an
appreciation of Vedic concepts. This presentation is not meant to be a comprehensive
defense of Vedic assertions. The main purpose is to acquaint the reader with the beliefs of
the author, and to prepare the reader for what follows. This explication of Vedic
philosophy will use as a framework Burrell’s and Morgan’s (1979) four criteria for
assessing a social science theory. These criteria are ontology, epistemology, human
nature and methodology.



Ontologically, social science approaches can be placed on a continuum with
realism and nominalism at the extremes. Nominalists deny that social structures are real,
and assert that reality is a subjective phenomena, while realists insist that social structures
exist as empirical entities (Burrell & Morgan, 1979). For Vaisnavas, adherents of Vedic
philosophy and culture, creation, consisting of material and spiritual aspects, is real. This
realism is countered, however, by the understanding that persons in material
consciousness, who comprise almost everyone in this world, falsely perceive reality
according to the illusory conceptions that pervade their mind and intelligence. The
Vaisnava social scientist, therefore, acknowledges the importance of subjectivity in
studying and interacting with people, since subjective understandings are the subtle force
that drives human interaction. Another caveat to regarding Vaisnavas as realists is the
theological notion that reality is a manifestation of the consciousness of God. In this
sense, Vaisnavas may be considered as radical subjectivists (Prabhupada, 1975).

Epistemologically, social scientists can be placed on the continuum from anti-
positivism to positivism. Positivist epistemologies, which dominate the natural sciences,
search for regularities and causal relationships in the social world. Anti-positivists prefer
to view social science as a subjective undertaking, and concentrate on comprehending the
experience of the individual, rather than discovering objective laws governing interaction
(Burrell & Morgan, 1979). Vedic epistemology includes a branch, called anumana, that is
equivalent to the process of modern empirical science. Anumana involves acquiring
knowledge through sensory observations that are then processed, analyzed, and organized
into theories by the mind and intelligence. These theories are then tested by further
observations. Though the Vedas accept this as a possible approach to knowledge, they
also describe the shortcomings of this system. A major drawback of this method is that it
is based on the mind and senses, which are imperfect in several ways. For instance, our
senses make mistakes, and thus we have erasers on pencils. The senses are susceptible to
illusion, and therefore we may confuse a rope for a snake. Additionally, our senses are
very limited. Though we can’t see what’s happening two inches behind our head, and
have a difficult time remembering what we were doing at this time two weeks ago, we
conjecture, based on empiric data, what happened thousands of light years away, billions
of years ago (Gosvami, 1977).

The Vedas describe knowledge as innate to the self. This knowledge is covered,
and Vedic social science seeks to extricate the self from this covering. Towards this goal,
positivist and anti-positivist approaches may be used, though utilization does not negate
inherent flaws of a method (Prabhupada, 1975).

With regards to this dissertation, there is no internal contradiction in studying and
discussing Vedic concepts and methods using positivist approaches. Empirical methods
are condoned by the Vedas, though the Vedas also critique them. Several other
epistemological systems, along with their uses and deficiencies, are also elaborated in the
Vedic literatures. Exposition of these systems is beyond the scope of this paper, and this
short presentation is included to justify the use of empirical methodologies within a
Vedic context.

Voluntarism versus determinism forms another debate amongst social science
theorists. Voluntarists accept the free will of the human being, whereas determinists
believe that a person’s actions are caused by environmental factors (Burrell & Morgan,
1979). Vaisnavas view the self as possessing free will. However, the capacity for self-
determination, which stems from the spiritual entity that is the actual self, is covered by



the material energy. To the extent that the self is covered by the modes of material nature,
or gunas, free will cannot manifest. Thus, the human situation involves a mixture of
deterministic and voluntaristic forces. Circumstances of birth provide boundaries, within
the material sphere of activities, for the self, though free will remains active. A Vedic
social worker assists the self to make the best choices from available options
(Prabhupada, 1976).

Methodologically, social science research techniques include qualitative and
quantitative methods. Quantitative techniques tend to be compatible with realist,
positivist and determinist approaches (Heineman, 1981). From the Vaisnava vantage
point, quantitative techniques are increasingly useful as the object of study possesses less
consciousness. Thus, a positivist, quantitative research design would be more effective
studying rocks than animals, and less effective when studying human beings, due to the
relatively high degree of consciousness in humans. Consciousness means free will, and
consciousness is considered to be a symptom of the spiritual energy. When free will
enters the equation, predictive capacity of the scientist decreases. Hence, social sciences
are less exact than hard sciences such as chemistry and physics. Still, material nature
covers the free will of humans to a large extent, and therefore the Vaisnava social
scientist can utilize quantitative methods for researching social interaction and the
activities of the mind and intelligence (Prabhupada, 1976). By employing quantitative
approaches, the social scientist is implicitly expressing deterministic assumptions about
the person(s) being studied. The following section examines selection and classification
procedures for analysis of research articles on spiritual topics.

Scope of the Present Study

Considering the concepts described above, we will study the effects of the maha
mantra on variables such as stress, depression, and the three gunas. Prior to discussing
the experiment on the maha mantra, there will be a literature review on correlations
between spiritual and religious factors with indicators of mental and physical health, and
on the effects of spiritual and religious interventions. This literature review will also
include a discussion of the literature on psychometric attempts to measure spirituality.
After the literature is reviewed and synthesized, the methodology for the group
experiment on the maha mantra will be discussed. Then, in chapter 4, results from the
maha mantra study will be analyzed, with regards to differential effects on dependent
variables between persons who chanted the maha mantra and persons who chanted an
alternate mantra, as well as with persons who did not chant any mantra. Additionally, a
single-system design pilot study of the maha mantra, which was conducted prior to the
group experiment, will be described in the appendices. Chapter 5 will discuss the results
of the group study, especially as they relate to the theoretical presentations of this
chapter, and the literature review of chapter 2.



CHAPTER 2

LITERATURE REVIEW AND SYNTHESIS

Selection Procedures

Four databases- PsychInfo, Medline, PsycLIT, and Sociofile- were searched for
this systematic research synthesis. In these databases, the following keywords, alone and
in combinations, were used: meditation, mantra, prayer, faith, spirituality, religion,
health, stress, anxiety, depression, and social work.

Klein and Bloom (1994) delineate five major types of articles in the social work
literature- empiricism, technology, conceptualization, valuation and commentary. Of
these, the empiricism, technology, and commentary categories are relevant to the
classification system of this paper. Empiricism, according to Klein and Bloom (1994):

refers to activities of engaging the world and people in it by means of the five

basic senses. The empirical component includes planned actions to observe and
measure social events in laboratories, clinics, or community settings- what would

be termed‘research’ or ‘evaluation’ in the current literature. (p. 422)

The categorization scheme of Klein and Bloom (1994) will be further described in
the categorization overview section of this chapter. For now, the categories are
introduced to help the reader understand the discussion of selection procedures that
follows.

For the general relevance of spirituality and religiosity to the helping professions
category (see Figure 1), commentary and empirical research articles that examined the
importance of spirituality and religiosity to fields such as social work, mental health and
medicine were sought. There are many such articles, and the 43 pieces chosen for
inclusion in this section are by no means exhaustive. The main point of the general
relevance section is to demonstrate that spirituality and religiosity are considered
important factors for helping professionals. Therefore, variety in articles was stressed to
illustrate the pervasive nature of these factors. If several articles covered the same topic,
the most recent ones were chosen for inclusion. The main criterion for inclusion was
diversity, with respect to population and professional area. For example, the studies
selected examine the role of spiritual and religious factors in areas such as chronic illness,
life satisfaction, attributes of caregivers in Alzheimer’s disease, death depression and
anxiety, predictors of mortality, alcohol and drug use, management of HIV/AIDS,
depression, delinquency, self-esteem, crime, hospice work, coping with war, general
well-being, coping with a chronically ill child, resolving childhood abuse issues, suicide,
and dealing with illnesses such as cancer and heart disease. Populations studied include
adolescents, African Americans, elderly, long-term hospital inpatients, burn patients,
mental health clients, suicidal persons, and hospice workers.

Not all articles in this section provide evidence for the potential importance of
spirituality and religiosity, though the great majority of them do. Selection of empirical
research articles in this category was based on title, to check for substantive area and
population, and date, as described above. That is, results were not analyzed prior to
selection. This methodology was incorporated to reduce selection bias. Commentary
articles in this category were selected after the empirical research articles, in order to



provide some theoretical framework that bridged a variety of fields, including social
work, nursing, medicine, psychology, and psychiatry. Though more than the eight
commentary articles included herein were found, none of these articles argued for the
unimportance of spirituality and religiosity, and thus the tenor of the commentary articles
can also be considered representative of the literature.

Articles in the measurement of spirituality section (see Figure 1) focus on
quantitative empirical research on the measurement of spirituality. These studies focus on
attempts to directly measure spirituality, rather than correlates of spirituality, such as
general well-being. Three spirituality instruments are analyzed. The Spiritual Well-Being
Scale (SWBS) is the most widely researched and utilized tool in the field, and is based
on Judeo-Christian psychological theory (Ellison & Smith, 1991). Based on Vedic guna
theory, the Vedic Personality Inventory (VPI) is the guna scale that has been most
extensively analyzed with psychometric methods (Wolf, 1998). Hatch, Hellmich,
Naberhaus, and Berg (1995) have developed the Spiritual Involvement and Beliefs Scale
(SIBS), which is an attempt, derived from dissatisfaction with the SWBS, to assess
spirituality without Western bias.

Articles in the spiritual interventions category (see Figure 1) constitute the main
topic of this literature review. Included are articles that examine interventions that
purport to be spiritual in nature, with regard to their effects on dependent variables such
as depression, stress, and substance abuse recovery. This review focuses on the content of
the interventions, as well as the methodological rigor of the studies. The prime selection
criteria was diversity that reflects the heterogeneity of interventions and methodologies.
Using this criteria, articles investigating the effects of Western-style prayer, Alcoholics-
Anonymous non-sectarian spirituality, social work community interventions, and
Eastern-style meditation were chosen. Only in the area of Eastern-style meditation were
there many articles, necessitating further selection criteria. Delmonte (1983) and
Delmonte and Kenny (1985) conducted literature reviews on Eastern-style spiritual
interventions, and these reviews are included in this analysis as a summary of research in
this area prior to 1985. For research on Eastern-style interventions since 1985, selections
included studies with a variety of research techniques, especially with regards to
qualitative and quantitative approaches, and studies that investigated a range of
interventions, such as mantra-based, Buddhist, and physical yoga techniques.

Categorization Overview

Except for the commentary articles in the general relevance category, all
literature classified in Figure 1 fits the definition for empiricism given by Klein and
Bloom (1994), which is presented above in the section on selection procedures. For the
specific purposes of this paper, general relevance, spiritual interventions, and
measurement of spirituality categories have been differentiated. For the general relevance
category, commentary and empirical research sub-categories have been created, and for
the spiritual intervention category, empirical quantitative, empirical qualitative, and
literature review sub-categories have been created. In the measurement category, all
pieces are quantitative and meet the criteria for technology pieces, as defined by Klein
and Bloom (1994). “Technologies may be mechanisms or procedures that extend



empiricism in a research sense... or the tools that one may bring to bear in a given
practice setting.” (p. 422). According to Klein and Bloom, quantitative empirical articles
use standardized empirical methods such as descriptive research and bivariate and
multivariate analysis, and qualitative empirical studies include case studies, ethnographic
methods, and community case illustrations. The literature reviews in the Spiritual
Interventions section examine empirical studies, and have been placed in a separate sub-
category. Commentary articles refer to:

statements that describe, critique, or comment on empirical, technological,

conceptual, or valuational activities....Commentary represents participation in

public discussion of the issues of the day. These discussions provide the
foundation on which to develop other components of the applied social science.

(p-423)

The articles in the commentary section of the general relevance category fit this
description.

In the general relevance of spirituality and religiosity to the helping professions
category there are 8 commentary articles and 35 empirical research articles (see Figure
1). Each category is divided into sections according to field of practice, such as social
work, medicine, and mental health. All these pieces address the influence of spirituality
and religiosity on the helping professions in a wide variety of fields and populations, as
described above. Social workers are active in all of the environments and with all the
populations included in these articles. Therefore, social work researchers, administrators
and practitioners will benefit by noting the contents of these articles. For example,
several articles deal with health care, a field in which many social workers are employed.
With an understanding of the spiritual and religious factors common to this setting, social
workers will be better equipped to assist clients in coping with their situation. Similarly,
studies on the correlation between spirituality and religiosity and delinquency can help
social workers in case management, on individual, familial, and communal levels, with
families and communities that struggle with juvenile delinquency.

In the measurement of spirituality category there are five articles (see Figure 1),
all technology pieces, presenting various psychometric strategies for measurement of
spirituality according to different orientations (e.g., Vedic, Western). These articles are
included because it is sometimes suggested that spirituality is not the domain of science,
since spirituality cannot be operationalized or measured. Here, however, are attempts at
such operationalization and measurement, following accepted psychometric procedures.

There are 15 spiritual intervention pieces (see Figure 1). Among these, there are
nine quantitative studies, four qualitative studies, and two literature reviews. The
literature reviews deal with Eastern-style interventions, such as mantra chanting and
meditation, as do five of the quantitative pieces and three of the qualitative articles. One
quantitative study evaluates prayer to the Judeo-Christian God, and two quantitative
articles examine effects of a 12-step program. There is one quantitative study that
investigates a variety of spiritual and religious interventions, and one qualitative
investigation presents a model for social work with religious and spiritual communities.
These 15 pieces are the focus of this literature review, and will be analyzed in appendix
A.

General Relevance of Spirituality and Religiosity to the Helping Professions (43 Articles)
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Commentary (8 Articles)

Social Work- Canda (1988), Keefe (1996)

Medicine- Hudson (1996), Levin, Larson, & Puchalski (1997), McKee, & Chappel (1992), Peri
(1995)

Mental Health- Lukoff, Lu, & Turner, R. (1995), Templeton (1994)

Empirical Research (35 Articles)
Social Work- Joseph (1988)

Medicine- King, & Bushwick (1994), Maugans, & Wadland (1991), Morgan, & Cohen (1994),
Mickley, Soeken, & Belcher (1992), Ginsburg, Quirt, Ginsburg, & MacKillop (1995), Landis (1996),
Rutledge, Levin, Larson, & Lyons (1995), Goldbourt, Yaari, & Medalie (1993), Harris, Dew, Lee, Amaya,
Buches, Reetz, & Coleman (1995)

Mental Health- Bradley (1995), Levin, Chatters, & Taylor (1995), Ellison (1995), Krause (1995),
Burgener (1994), Carson (1993), Carson, & Green, (1992), Pargament, Ishler, DuBow, Stanik, & Rouiller
(1994), Pollner (1989), Valentine, & Feinauer (1993), Westgate (1996)

Hospice and Emotions Surrounding Death- Millison (1995), Millison, & Dudley (1990), Alvarado,
Templer, Bresler, & Thomas-Dobson (1995)

Evaluation of Suicidal Potential- Kehoe, & Gutheil (1994)

Mortality- Bryant, & Rakowski (1992), Janoff-Bulman, & Marshall (1982)

Youth Substance Use- Burkett, & Warren (1987), Lorch, & Hughes (1985), Turner, Ramirez,
Higginbotham, Markides, Wygant, & Black (1994), Cochran, Wood, & Arneklev (1994)

Delinquency- Chadwick, & Top (1993), Evans, Cullen, Dunaway, & Burton (1995), Foshee, &
Hollinger (1996)

General- Witter, Stock, Okun, & Haring (1985)

Measurement of Spirituality (5 Articles)

Technology
Bufford, Paloutzian, & Ellison (1991), Butman (1990), Ellison, & Smith (1991), Hatch, Hellmich,

Naberhaus, & Berg (1995), Wolf (1998).

Figure 1: Literature Classification for Spiritual Interventions

Spiritual Interventions (15 Articles)

Empirical Quantitative (9 Articles)

Alford, Koehler, & Leonard (1991), Byrd (1988), Carroll (1991), Janowiak, & Hackman (1994),
Kutz, Leserman, Dorrington, Morrison, Borysendo, & Benson (1985), Miller, Fletcher, & Kabat-Zinn
(1995), Pearl, & Carlozzi (1994), Smith, Compton, & West (1995), Stern, Canda, & Doershuk (1992)

Empirical Qualitative (4 Articles)

Kaye (1985), Nakhaima, & Dicks (1995), Sweet, & Johnson (1990), Urbanowski, & Miller (1996)
Literature Review (2 Articles)
Delmonte, M. M. (1983), Delmonte, & Kenny (1985)

Figure 1. (Continued)

General Relevance of Spirituality and Religiosity to the Helping Professions

These articles are presented as evidence for the importance of spirituality and
religiosity, and as support for the pertinence of spiritually-based interventions to the
helping professions. There are dozens of articles in this section, and as a whole they
provide strong evidence that social workers, psychologists, counselors, psychiatrists,
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nurses, doctors, and other professionals will enhance their abilities to serve people by
serious consideration of spiritual and religious factors. Detailed analysis of methodology
is not provided, as it is for articles in the spiritual interventions category, because the
mass of evidence is adequate to demonstrate the essential point of potential relevance of
the topic to helping professionals, notwithstanding shortcomings in some of the studies.
Before addressing the results of research articles, commentary articles will be presented
to provide a framework for the empirical pieces.

Commentary Articles
Social Work

Canda (1988) appeals to social workers to consider spiritual and religious issues
in their dealings with clients. Claiming that spirituality is common to all people, he
asserts that it is relevant to all areas of social work practice, and calls for a spiritually
aware social work profession. Human dignity and potential, according to Canda, is
intricately entwined with spiritual needs, and a helping professional must recognize this
facet of human existence in order to wholly benefit individuals and society. He suggests
that social work theory, research, education and practice need to more fully explore the
spiritual dimension. Further, he advises that social workers should develop self-
understanding regarding spiritual growth, examining their beliefs, motivations, values
and activities in relation to spirituality, and should consider the impact of these factors on
clients’ spirituality. He goes on to overview Christian, Jewish, Shamanist, and Zen
perspectives on social work, and concludes that professional helping may be significantly
enhanced by the introduction of prayer, meditation, contemplation, ritual, and study of
scripture, as appropriate to client orientation. Additionally, he maintains that there are
numerous meditative techniques, from Eastern and Western traditions, that have not yet
been discussed and applied in social work.

Keefe (1996) presents Eastern-style meditative techniques as potentially
important in social work practice and treatment, describing specific applications in
treating depression, substance abuse, excessive anxiety, and development of social work
skills in professional training. Many social workers have adopted a bio-psycho-social
model in their practice, and Keefe’s article provides a framework for progression to a
bio-psycho-social-spiritual model, as is being developed in nursing and medicine (Mckee
& Chappel, 1992). Keefe asserts that the potential of meditation in social work treatment
and psychotherapy has already been recognized by some researchers and practitioners,
and that meditative methods are natural adjuncts to social work interventions. He
concludes that meditation “has the potential to be valuable in work with clients from
diverse cultures. Yet meditation as a method continues to demand much from, and
occasionally challenges, some theories underlying social work treatment for its full
description and explanation. (p. 451)”

Medicine

Levin, Larson, and Puchalski (1997) argue that more attention needs to be given
by helping professionals to the religious and spiritual beliefs of the people whom they
serve. They cite statistically significant associations between religious belief and health
measures and measures pointing to differences in morbidity and mortality rates. Further,
they state that systematic reviews and meta analyses quantitatively confirm that religious
involvement is an epidemiologically protective factor. Additionally, they suggest that
physicians should be more inquisitive about patients’s spiritual beliefs and practices,
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citing that 80% of Americans believe in the power of God or prayer to improve the
course of illness, while only 10% of physicians ever inquire about spiritual and religious
beliefs. Empirical research articles, which will be discussed in the next section, provide
further evidence that clients and patients want professionals to inquire about spirituality
more than they do at present.

In medicine, a bio-psycho-social-spiritual model is being developed and
practiced, as the spiritual dimension is gradually being recognized as essential (Mckee &
Chappel, 1992). Mckee and Chappel claim that there is ample evidence to support the
inclusion of spiritual issues in medical education and practice. They write:

There is growing evidence that spiritual practices can complement medical

treatments in cases of both acute and chronic disease....It is evident that there is a

growing body of medical literature suggesting that spirituality is of interest and

beneficial to the practice of primary care medicine. (p. 204)

Hudson (1996) stresses the importance of faith in a higher power as a
fundamental ingredient in guiding many patients to health. In relation to caring for AIDS
patients, Peri (1995) claims that the spiritual dimension is routinely overlooked, and that
development of spiritual well-being is crucial in helping persons with AIDS find meaning
in life and death.

Mental Health

Lukoff, Lu, and Turner (1995) point to the importance of recognition and
understanding of client spirituality and religiosity in the mental health professions.
Generally, they assert, spiritual and religious issues that clients bring to treatment are
ignored or pathologized. This unfavorable view is not warranted, however, as a meta-
analysis of religiosity and mental health determined that they are significantly and
positively related. In addition, church affiliation and perceived relationships with divine
others, such as God, show a significant, positive correlation with several measures of
well-being. For most people, religion and spirituality are viewed as sources of strength
and well-being, rather than evidence of psychopathology. This article examines the roots
of these attitudes, which, statistically, are not representative of the general population or
persons who enter therapy, amongst mental health professionals. They conclude that this
tendency towards a negative view of religion/spirituality can be traced to the roots of
behaviorism, cognitive therapy and psychoanalysis. Freud regarded religion as a
universal obsessional neurosis, Skinner largely ignored religious experience, and Ellis
viewed religion as equivalent to irrational thinking and emotional disturbance. Similarly,
spiritual experiences have been considered to be evidence of psychopathology. Surveys
of therapists have revealed that distinct references to religion appear in about one-third of
all psychoanalytic sessions. Carl Jung wrote (Templeton, 1994):

During the past thirty years...among all my patients in the second half of life- i.e.

over thirty-five- there has not been one whose problem in the last resort was not

that of finding a religious outlook on life. It is safe to say that every one of them

fell ill because he had lost that which the living religions of every age has given

their followers, and none of them has been really healed who did not regain his

religious outlook. (pgs. 142-143)
To ignore or to adversely evaluate this dimension may be perceived as a sign of cultural
insensitivity, a trait which social workers must strive to avoid.
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Empirical Research

Social Work

Joseph (1988) explored whether social workers consider religious and spiritual
issues to be a significant parameter of the client’s internal and external environment. In
addition, he inquired whether social workers explore spiritual and religious issues and
assess them in relation to other psychosocial factors. Also, he evaluated the extent to
which social workers actively deal with spiritual and religious issues in the treatment
process. This mail survey randomly selected 90 field instructors affiliated with a Master
of Social Work program in Washington, D.C.. Sixty-one instructors responded to the
survey, which included four sections. One section examined personal background, the
second section addressed spiritual and religious issues in social work, the third section
explored practitioner experience in using religious/church related resources in practice,
and the fourth section dealt with religious issues that surfaced in practice. Joseph
concluded “Data clearly show that practitioners consider religious issues important
despite the lack of emphasis on them in graduate education” (p. 448). Further, the data
“clearly reflect the prominence of God and religion in times of illness and crises and
suggest that such phenomena can hardly be overlooked in social work practice” (p. 450).
He concludes that the religious dimension of the person, particularly as it interacts with
life-cycle and ecological concerns, has been muted in social work practice, especially in
dealing with populations such as the frail elderly.

Medicine

King and Bushwick (1994), in a cross-sectional survey of hospital inpatients
found that many patients believe that physicians should consider patients’ spiritual needs,
and that 21% of patients believe it is the physician’s responsibility to inquire about
religious issues. This research included a pre-survey power analysis to determine sample
size. Maugans and Wadland (1991) cite many studies indicating the pervasiveness of
religion and spirituality in the United States, and several studies pointing to the benefit of
religious/spiritual association on various aspects of health. Their study, a cross-sectional
survey of physicians and patients, found that patients tended to be more religious than
physicians, though more doctors than patients reported that religion should affect the
choice of a physician. Maugans and Wadland suggest, based on results of the survey, that
doctors became more aware of spiritual and religious factors. Other notable findings were
that physicians felt more strongly than patients that they had a right and responsibility to
inquire about religion in their medical practice, though patients and doctors
acknowledged that such inquiry occurs very infrequently. In this study, seven factors
were found significant at the .01 level. These factors are that patients believe in the
existence of God more than doctors, patients engage in prayer more often than doctors,
patients feel closer to God than doctors, doctors believe more than patients that religion
should be an important factor in choosing a physician, doctors believe more than patients
that religion should be an important factor in the maintenance of the doctor-patient
relationship, doctors believe more than patients that doctors have the right to inquire
about religious matters, and doctors believe more than patients that physicians have the
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responsibility to inquire about such matters. Morgan and Cohen (1994) obtained results
indicating that psychiatrists are increasingly recognizing the importance of spirituality
and religion to their clients.
In an investigation of the relationship between spiritual well-being, religiousness,
and hope amongst women with breast cancer, Mickley, Soeken, and Belcher (1992),
using a cross-sectional survey design with a sample of 175 women with breast cancer,
determined that intrinsic religiosity, defined as considering relationship with God more
important to overall well-being than an existential sense of well-being, is positively
associated with spiritual well-being. However, they did not assess whether spiritual well-
being is correlated with survival rates among oncology patients. The authors did provide
useful suggestions on how results from this study could be applied to hospital practice.
For example, they outline a program for encouraging health-promoting spiritual
expression among inpatients. Ginsburg, Quirt, Ginsburg, and MacKillop (1995), in a
study of lung cancer patients, found that religion is commonly cited as an important
means of symptom alleviation. Landis (1996) and Rutledge, Levin, Larson, and Lyons
(1995), utilizing cross-sectional survey designs, found similar results in studies of chronic
illness and coping of parents who have a chronically ill child, respectively. These
assessments represent measurement at a single-point in time, and a longitudinal design
with multiple points of data collection would be useful in future studies on these topics.
In research sponsored by the Israeli Ministry of Health, the Hadassah Medical
Organization, and the United States National Institute of Health, Goldbourt, Yaari, and
Medalie (1993) studied 10,059 Israeli adult males, using a prospective, longitudinal
cohort with a stratified sample. They found that highly orthodox religious groups
experienced significantly reduced coronary heart disease death rates and all-cause
mortality rates, as compared with the other participants. These effects were maintained
even after controlling for conventional risk factors of heart disease, such as smoking,
diabetes, and high cholesterol. Also, controlling for area of birth did not eliminate the
differences between groups. With such a large sample size, there is naturally concern
about the magnitude of the effect of religious orthodoxy on the diagnoses. After
multivariate analysis, performed with Cox’s life table proportional hazards model with
estimations derived from Breslow’s modification for tied observations, the authors
concluded that:
fatal coronary heart disease events according to religiosity indicated a small
‘independent’ advantage, in terms of the probability of dying from coronary heart
disease and all causes, enjoyed by 20% of the sample who reported themselves as
orthodox. In another study in Israel, albeit of a case-controlled nature, myocardial
infarction odds ratios as high as 4.2 and 7.3 for men, after adjustment for
‘conventional’ risk factors, have been estimated for secular persons relative to
religious ones among Jewish residents of Jerusalem... Since the results of our
study suggest that differences in the distribution of blood pressure, serum
cholesterol, cigarette smoking, prevalence of diabetes and prior coronary heart
disease do not eliminate the advantage of the highly orthodox group, additional
research is suggested to examine other associated life habits and other possible
environmental sources of variability. (p. 119)
Harris, Dew, Lee, Amaya, Buches, Reetz, and Coleman (1995) conducted a
prospective cohort study and found that, among heart-transplant patients, religious beliefs
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and practices predict improved physical functioning, enhanced adherence to medical
regimens, higher self-esteem, and diminished anxiety.

Mental Health

Bradley (1995), in a prospective cohort study with a sample of 3,597 adults, found
that religious attendance was strongly associated with support network size and perceived
quality of relationships (p<.001), though he found no significant relationship between
worship attendance and neuroticism or introversion. Levin, Chatters and Taylor (1995),
in a cross-sectional survey of Black Americans using a national sample of 2,107 subjects,
found, using maximum-likelihood structural modeling, that organizational religiosity is
significantly associated (p<.01) with health and life satisfaction, non-organizational
religiosity is inversely associated (p<.05) with health, and subjective religiosity and
health are associated with life satisfaction (p<.05). Even controlling for health and several
demographic factors, religiosity was shown to have a favorable effect on life satisfaction.
This counters the assertion that religiosity serves as a proxy for functional health, which
argues that those who are physically and emotionally healthier are more likely to attend
church.

Ellison (1995), in a cross-sectional survey study of 2,956 adults in North
Carolina, found that public religious participation is inversely associated with depressive
symptoms, particularly among African-Americans. Krause (1995), in a cross-sectional
survey using a national sample of 1,103 elderly persons, found that use of religious
coping mechanisms is associated with increased self-esteem. This survey used ordinary
least squares multiple regression procedures, though the relationship between religious
coping mechanisms and self-esteem appears to be U-shaped, casting doubt on the
analytic procedure. Specifically, those who make most use of religious coping
mechanisms, and those who make no use of them, appear to have the highest levels of
self-esteem. The article did not attempt to explain why those not using religious coping
had high self-esteem. Burgener (1994) found that, for caregivers of Alzheimer’s patients,
general well-being was positively associated with religious worship attendance. In this
study, however, only 30% of the questionnaires sent to caregivers were returned,
indicating the possibility that self-selection bias influenced the results.

In studies of persons with AIDS, Carson (1993) and Carson and Green (1992),
using cross-sectional survey designs, found that spiritual well-being is positively
correlated with hardiness, as measured by a questionnaire consisting of 50 items divided
into three subscales (challenge, commitment and control). Results of these studies
indicated that spiritual well-being is an important factor in coping with HIV/AIDS,
though the research did not investigate a relationship between spirituality and long-term
survival.

Pargament, Ishler, Stanik, and Rouiller (1994), in a prospective cohort study of
215 undergraduate students, examined the effects of religious coping on levels of distress
among college students, and determined that use of religious coping mechanisms makes a
significant and positive contribution to individuals’ ability to cope with stressful events
like the Gulf War. Pollner (1989) found that perceived relationships with divine others,
such as God, has a significantly positive effect on several measures of well-being.
Valentine and Feinauer (1993) concluded that religiosity and spirituality were positively
correlated with successful coping in female survivors of childhood sexual abuse. In a
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review of counseling and medical literature, Westgate (1996) found a consistent inverse
relationship between spiritual wellness and depression.

Hospice and Emotions Surrounding Death

Millison (1995) and Millison and Dudley (1990) found that spirituality was an
important component in the lives of hospice workers. More specifically, their research
indicated that job satisfaction for hospice workers, 12.5% of whom were educated as
social workers, was positively correlated with spirituality.

Alvarado, Templer, Bresler, and Thomas-Dobson (1995) found that belief in life
after death was inversely correlated with death depression and death distress (p<.01).
Strength of religious conviction was inversely proportional to death anxiety, death
depression and death distress (p<.05). This study is especially significant because it
indicates that, with regard to tempering death depression and death anxiety, religious
beliefs are actually more important than religious practices, whereas many other studies
in the field of religiosity/spirituality find that practices, such as church attendance, are
more important than beliefs. This study, however, is limited by its heterogeneous and
non-clinical sample. A study of death depression and death distress that samples persons
who are seriously ill or who are actually dying would be interesting and productive.

Evaluation of Suicide Potential
Kehoe and Gutheil (1994) examined measurement tools for suicidal patients with
regard to spiritual and religious issues. This study is included here, rather than in the
measurement of spirituality section, because it evaluates instruments for assessing
suicidal characteristics, not spirituality. The measurement of spirituality section analyzes
scales that directly attempt to measure spirituality, whereas this study simply adds to an
understanding of the importance of spiritual factors, and therefore belongs in the general
relevance section. Kehoe and Gutheil cited psychiatric literature that suggests that
religion and spirituality are significant and meaningful forces in the lives of patients with
mental disorders, particularly when these persons consider suicide. Yet scales assessing
suicidal risk almost entirely fail to consider religion and spirituality. Durkheim, in 1897,
found an inverse relationship between suicide and religious affiliation. Though Durkheim
concluded that social integration was the active factor in this relationship, Kehoe and
Gutheil cite other studies, that controlled for social factors, and determined that religious
affiliation is directly connected to decreased suicides. Kehoe and Gutheil assess 12 scales
commonly used for assessing suicidal risk. They write:
Designers of the scales appear to seek factors that may construct a profile of the
suicidal person. Yet they seem to ignore the possible impact of what a person, on
the brink of life itself, believes about life and about life after death....Possibly
clinicians simply ignore this aspect of a person’s life in their ordinary practice and
therefore continue to do so in a suicidal crisis. If this hypothesis is true, then
the designers of suicide scales simply reflect clinicians at large. .. This result may
point to neglect in training as well as a possible prohibition against such
exploration created during clinicians’ role socialization....Comparison of the
literature on religion and suicide and the literature on suicide assessment scales
reveals a remarkable and paradoxical inconsistency. Although religion is noted as
a highly relevant factor in the suicide literature, the number of religious items
included on suicide scales approaches zero. (pgs. 367-368)
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Mortality
In a prospective cohort design, Bryant and Rakowski (1992), studying mortality

rates among elderly (at least 70 years old) African-Americans in the United States, found
that less frequent church attendance is related to higher mortality. This finding was
maintained even after controlling for variables such as age, gender, health status, and
extent of social networks. Conducting research on mortality rates amongst elderly nursing
home residents, Janoff-Bulman and Marshall (1982), in a prospective cohort study with a
sample size of 30, found that increased religious beliefs are predictive of increased
mortality among elderly nursing home patients. The researchers suggest that patients who
report enhanced well-being and greater religiosity are more accepting of the inevitability
of death, and perhaps those who are already approaching death may turn to religion in old
age. The findings of this study differ from other studies that have produced evidence that,
among institutionalized patients, increased longevity correlates positively with religiosity.
In this study, sample size is small, and 17% of the 30 persons sampled were lost to
follow-up, two and a half years after the initial survey.

Youth Substance Use

Examining the relationship between religion and adolescent marijuana use among
high school youth, Burkett and Warren (1987), in a prospective cohort study of 264 high
schoolers in a medium-sized city in the Pacific Northwest, found that religion has an
indirect inhibitory effect on adolescent marijuana use by encouraging associations with
peers who do not use drugs. Lorch and Hughes (1985), in a cross-sectional survey of
13,878 junior and senior high school students in a Colorado metropolitan area,
determined that church members have a lower percentage of substance users than non-
church members, and that the more important religion is to a young person, the less likely
he/she is to use alcohol or drugs. Further, findings suggest that the controls operating in
the youths’ choice not to use drugs exist as internalized values and norms rather than
external pressures associated with church ideology or peer pressure. Turner, Ramirez,
Higginbotham, Markides, Wygant, and Black (1994), using a convenience sample of 247
9th-graders in Austin, Texas, found similar results. Cochran, Wood, and Arneklev
(1994), in a study of 1600 high school students, found that, even after controlling for the
variables of arousal, parental control and institutional control, religious participation
remained significantly and inversely correlated with substance use.

Delinquency
Studying juvenile delinquency, Chadwick and Top (1993), in a survey of 2,143

Latter-Day Saints adolescents, found that religious factors are inversely related to
delinquent activities. This study focused on a highly religious group and may therefore be
limited in its application to less religious youths. Cochran, Wood, and Arneklev (1994)
concluded, in their survey of 1,600 high school students in Oklahoma, that the effects of
religious participation and intensity of religious involvement upon interpersonal
delinquency, property theft, and property damage were no longer statistically significant
after controlling for arousal (e.g., impulsivity and thrill-seeking) and social control (e.g.,
parental control and institutional control) variables. Foshee and Hollinger (1996), in a
prospective cohort study using a probability sample of 2,102 adolescents and their
mothers, determined that maternal religiosity is predictive of lower rates of adolescent
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alcohol use (p=.003) when controlling for demographic variables, social control
variables, and baseline adolescent alcohol use. Maternal religiosity was also positively
associated with adolescent academic commitment (p=.001). Studying the relationship
between religion and delinquency amongst adult males, Evans, Cullen, Dunaway, and
Burton (1995) found that religious activity, though not necessarily religious beliefs,
inhibits criminal activity among adult males. This study used a sample of 550 men from a
midwestern urban area.

Summary

In summary, commentators from many helping professions assert that spiritual
and religious factors must be seriously considered by responsible practitioners in their
professions, and that efforts to dovetail spiritual practices with current modes of
treatment are necessary. Empirical findings demonstrate a clear and positive association
between spirituality and religiosity and favorable outcomes in many helping fields. An
understanding of spiritual and religious factors and their dynamics can be important for
professionals to understand people and maximize service to clients. As a final empirical
reference, Witter, Stock, Okun, and Haring (1985) conducted a meta-analysis on 556
empirical sources on subjective well-being and 17 correlates such as health, social
activity, and religion. From the sources they extracted 56 religion/subjective well-being
effect sizes. They found that, compared to the other 16 predictors of subjective well-
being, religion was as strongly or more strongly associated with subjective well-being on
half of the predictors. The authors made an appeal for researchers not to ignore religion
when forming and testing causal models of subjective well-being.

Research on Related Interventions

Since this dissertation describes a study on the effects of mantra chanting, it is
appropriate to briefly delineate aspects of behavior therapy that relate to the chanting of
mantras, as well as other yogic techniques.

Behavior therapy is largely based on the principle of operant conditioning, which
involves increasing or decreasing a person’s behavior by systematically changing its
consequences each time the behavior is performed. According to the behavioral model,
behaviors are caused by present events that surround the performance of behaviors.
Antecedents are events that occur before the performance of the behavior, and they set
the stage for the behavior to occur. Consequences are events that occur after the behavior
has been performed and that influence future occurrences of the behavior. For example,
feeling sleepy is an antecedent for going to sleep, and feeling refreshed is a consequence
of that behavior (Spiegler & Guevremont, 1993).

Chanting the Hare Krsna maha mantra, according to Vedic theory, provides the
internal gratification of pleasure for the self, the non-material entity that sits within the
gross and subtle material bodies. This purported pleasure serves as a consequence and
maintaining condition for chanting the Hare Krsna maha mantra. Also, according to
Vedic philosophy, because the happiness of chanting Hare Krsna applies directly to the
self, rather than to any outer covering of the self, the pleasure is more satisfying than
gratification directed at components of the gross or subtle material bodies, such as the
senses or mind. Therefore, this more satisfying enjoyment can hypothetically serve as a
replacement for behaviors that produce a less satisfying type of gratification, and that also
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produce undesirable side effects. As Sri Krsna explains in the Bhagavad-gita
(Prabhupada, 1972), “The embodied soul may be restricted from sense enjoyment, though
the taste for sense objects remains. But, ceasing such engagements by experiencing a
higher taste, he is fixed in consciousness” (p. 78). Chanting the maha mantra may
provide a “higher taste” for the non-material entity situated in the modes of material
nature.

In cognitive-behavioral therapy a common process is thought stopping, wherein a
person interrupts disturbing thoughts by uttering the word “Stop!” After disrupting the
distressing thought, the client is recommended to think about something that competes
with the disturbing thought. However, it is often difficult for a person not fo think about
something (Spiegler and Guevremont, 1993). Chanting the Hare Krsna maha mantra can
be an effective positive replacement thought in the thought stopping process, which is
similar to aversion-relief therapy because it simultaneously reduces an undesirable target
behavior and increases an alternative target behavior. For instance, persons who
uncontrollably think depressing thoughts such as “I’'m useless” may train themselves to
replace such thoughts with thoughts of the syllables of the maha mantra. The undesirable
target behavior, which leads to a depressive state of mind, is supplanted by an alternative
target behavior that, according to Vedic guna theory, increases sattvic qualities such as
contentment and peacefulness.

In many areas of behavior therapy, such as medical applications, techniques such
as emotive imagery and diversion of attention are included in treatment packages (Turk,
Meichenbaum, & Genest, 1983). These techniques can utilize the maha mantra, hare
krsna hare krsna krsna krsna hare hare hare rama hare rama rama rama hare hare, as a
response to compete with anxiety and other unfavorable emotional responses. The maha
mantra as a competing response might be used in treating conditions such as tic disorders
and chronic pain, as well as in coping with painful medical procedures. Williams and
Gentry (1977) describe the Shavasana yogic exercise, which was incorporated in the
study of Janowiak and Hackman (1994), as a behavioral approach to medical treatment
for conditions such as severe hypertension.

When a mantra is chanted privately on beads it is called japa chanting, and the
beads are called japa beads. Though chanting the Hare Krsna maha mantra does not
require japa beads, the beads, as will be described in the next chapter, provide a means to
quantify the number of times that the mantra is chanted. Additionally, usage of beads
while chanting engages the sense of touch. According to the Bhagavad-gita (Prabhupada,
1972), the senses are centered around the mind, and therefore, the more senses that are
engaged in an activity, the easier it is for the mind to focus on that activity. Chanting the
maha mantra involves the tongue and the sense of sound, and with japa beads, the sense
of touch is also engaged. This facilitates focusing the mind on the sattvic vibration, and
enhances the effect of the mantra. A practical application of this idea could be helping
clients to stop smoking. Smoking involves the mouth and the fingers, as does the activity
of chanting Hare Krsna on japa beads. By engaging the same senses and organs in the
process of chanting Hare Krsna, the person may experience a higher taste that allows one
to abandon a type of pleasure that is less satisfying.

Benson (1975) identified four common elements in relaxation techniques: 1) A
mental device upon which to focus the mind; 2) A passive attitude regarding whether the
relaxed response is achieved; 3) Decreased muscle tension- subjects should assume a
comfortable position to reduce gross motor activity; 4) A quiet environment with minimal
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external distraction. Benson developed the “relaxation response” behavioral technique
which utilizes a combination of body relaxation, attention to breathing, and repetition of
the word “one” as a mental device to fix the concentration. One can note the similarity
between “one” and the “Om” mantra used by Kaye (1985). This technique, as well as
several other behaviorally-based approaches, such as autogenic training and biofeedback,
have been effective in facilitating relaxation and treating ailments such as severe
headache and essential hypertension (Williams & Gentry, 1977).

When chanting the maha mantra, a person focuses the mind on the syllables of
the mantra. Although the chanter is not directed to think about relaxation, according to
the Vedas relaxation is a natural effect of chanting the maha mantra. Further, the
chanting is most efficacious when external distractions are minimized, which is achieved
with a serene environment and comfortable body position. Thus, practice of maha mantra
chanting is consistent with all elements of behavioral relaxation techniques as described
by Benson (1975). In fact, Benson’s relaxation response is a variant of meditation and
yoga (Olton & Noonberg, 1980).

Mantra chanting is a yoga technique, and there are many similarities between
biofeedback training and yoga. Biofeedback is defined as any technique that increases a
person’s ability to voluntarily control physiological activities by providing information
about those activities. This technique, which utilizes machines to detect physiological
states, has been effectively used to treat stress-related illnesses such as tension, ulcers,
and asthma, as well as maladies such as incontinence and paralysis due to stroke.

Biofeedback is a fundamental component of behavioral medicine, which
emphasizes the importance of patient participation in the treatment program through
processes of self-regulation (Olton & Noonberg, 1980). Yoga techniques are also systems
of self-regulation. Such self-regulatory techniques are inherently different from methods
depending on external regulation, such as hypnosis and pharmacological approaches.
Green and Green (1977) have developed a psychotherapeutic technique called “theta
training”’, which is a combination of yoga practices and biofeedback that is designed to
self-induce a state of integrative, relaxed introspection. Biofeedback evaluation of yoga
practitioners has revealed that yogic meditative techniques are correlated with enhanced
ability to control, recognize and regulate physiological conditions, such as metabolism
rate and brain waves (Raskin, Johnson, & Roudestvedt, 1973; Green & Green, 1977).
Just as mantra meditation engages several senses, biofeedback also regulates by engaging
the senses of touch, sound, and sight.

Thus, in many ways the process and effects of mantra yoga can be understood in
terms of behavioral therapy. Though the theoretical orientation of this paper is Vedic
theory, with its accompanying explanatory concepts of gross, subtle and spiritual bodies,
behavior theory provides an alternative way to view mantra and yogic meditation.

Measurement of Spirituality

During the 1960s and 1970s many tools for measuring social indicators, such as
education, employment, health, and housing, were developed to assess quality of life.
Many of these objective indicators reflected significant gains, though social unrest,
substance abuse, family fragmentation, political alienation and several other negative
indicators also increased during this period. This fostered the gradual recognition that
quality of life was not solely dependent on objective factors, and thus efforts were
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increasingly directed toward measurement of subjective life experiences, such as life
satisfaction and happiness (Bufford, Paloutzian, & Ellison, 1991).

Though religion has often been included as a factor in quality-of-life assessments,
and several scales measuring aspects of religiosity have been developed (Butman, 1990),
spirituality has largely been neglected in these evaluations. As evidenced by the general
relevance section, religion, spirituality, and life satisfaction have generally been found to
be positively related. However, scales that assess religiosity tend to overlook the purely
spiritual component, such as an inner sense of the immediacy of a higher power and the
sense of one’s relationship with God, while focusing on aspects such as religious
identification and lifestyle (Ellison & Smith, 1991).

Three attempts at measuring spirituality will be reviewed in this section: The
Spiritual Well-Being Scale (SWBS), the Spiritual Involvement and Beliefs Scale (SIBS),
and the Vedic Personality Inventory (VPI). The SWBS is based on Judeo-Christian, or
Biblical, theory, the VPI is based on Vedic guna theory, and the SIBS is an attempt at
measuring spirituality that is specifically designed to avoid the perceived sectarianism of
the SWBS. This is not to imply that the SIBS is the most universally applicable of the
three instruments. From the Judeo-Christian perspective, a Biblical approach to
psychology and spirituality is considered universal, encompassing all ethnic and cultural
variations in the human experience. Similarly, from the Vedic perspective the philosophy
of the three gunas applies to all entities in this world. A researcher or practitioner seeking
to use a scale for spirituality will need to assess each instrument according to the
particular purpose of the research. Herein, for the benefit of such researchers and
practitioners, the fundamental orientation of these three measures has been presented.

The following analyses are not intended to be detailed critiques of the
instruments. Basic psychometric data are reported, though the essential reason for
inclusion of this measurement of spirituality section is to illustrate that the construct of
spirituality can be measured by empirical standards. Further, the existence of
psychometric data for measures of spirituality strengthens the potential usefulness of the
construct in clinical practice. For example, depression is a mental construct formulated in
the minds of researchers. The development of reliable and valid self-report scales that
measure the concept known as depression enhances the ability to utilize that construct
when attempting to understand problems in human functioning and develop relevant
interventions. Similarly, the development of spirituality scales with strong psychometric
characteristics increases the practical utility of the concept of spirituality. Of course,
nuanced questions about the nature and qualities of spirituality remain unresolved, but
this is also true for most psychometric areas, such as self-esteem, anxiety, and depression.
The instruments described below are technological pieces (Klein & Bloom, 1994) that
facilitate the research of spirituality.

The Spiritual Well-Being Scale

This instrument attempts to measure the Biblical concept of shalom, whose root
meaning includes ideas of completeness, wholeness, harmony and well-being. Also
implicit in this notion is the experience of unimpaired relationships with others and being
fulfilled in one’s course of life. Additionally, shalom refers to physical health. According
to Ellison and Smith (1991):

Shalom, or well-being, may be viewed as the integral experience of a person who

is functioning as God intended, in consonant relationship with Him, with others,

and within one’s self. Shalom describes the experience of being harmoniously at
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peace within and without. It presents a picture of the person functioning as an

integrated system in proper equilibrium. (p. 36)

The SWBS is the most extensively researched measure of spiritual well-being. It
has been used in hundreds of practice settings, including a wide variety of medical,
nursing, and mental health environments. Also, research has been conducted on this
instrument in numerous contexts, including universities, seminaries, hospitals, and
prisons, and with various populations, including teenagers, Christians, hospital inpatients,
housewives, professional women, non-Christians, and the elderly (Bufford, Paloutzian, &
Ellison, 1991).

The scale consists of 20 items evenly divided to comprise two subscales. The
Religious Well-Being (RWB) subscale contains 10 items that refer to God and assess the
vertical dimension of spirituality. The Existential Well-Being (EWB) subscale contains
10 items that measure a horizontal dimension of well-being in relation to the world about
us, including a sense of life purpose and life satisfaction. Each item is rated on a six-point
modified Likert scale from Strongly Agree to Strongly Disagree, with no mid-point.
Several items are worded in a reversed direction to minimize response sets (Ellison &
Smith, 1991).

In seven samples (total n=994), alpha, a measure of internal consistency, ranged
from .89 to .94 for the SWBS, from .82 to .94 for the RWB subscale, and from .78 to .86
for the EWB subscale. Research has shown test-retest reliability for the SWBS, at
intervals ranging from 1 to 10 weeks, to vary from .82 to .99, and from .73 to .99 for the
subscales. Overall, these data suggest that the SWBS has adequate reliability (Bufford,
Paloutzian, & Ellison, 1991).

Factor analysis of the SWBS has revealed that it loads on two factors,
corresponding to the two subscales, with the RWB subscale items loading stronger than
the EWB items. Research has indicated that SWBS and its subscales correlate positively
with several standard indicators of well-being, including a positive self-concept, strong
meaning and purpose in life, high assertiveness, low aggressiveness, physical health, and
emotional adjustment. Furthermore, SWBS is negatively correlated with ill health,
dissatisfaction with life, and emotional maladjustment. In summary, this instrument
appears to have strong factorial and construct validity (Bufford, Paloutzian, & Ellison,
1991).

Among spirituality scales, the SWBS is the only one that has norms. SWBS data
are available on many samples, including clergy, seminarians, college students,
counseling clients, prison inmates, caregivers for hospice patients, medical outpatients,
and several religious groups. These data indicate good predictive validity with regard to
differentiating between populations. For instance, persons in training for or currently in
religious leadership positions scored higher than any other group sampled. Also, religious
groups scored higher than non-religious groups (Bufford, Paloutzian, & Ellison, 1991).

A limitation of the SWBS is that many subjects among religious groups score at
or near the ceiling score. For these groups, therefore, the scale is unable to differentiate.
As aresult, the scale’s practical uses seem limited to groups of mid-range and low
scorers. For example, the SWBS would not appear to be useful in identifying leadership
potential amongst seminary students. In addition, this ceiling problem suggests that the
distribution for the scale is not normal, and this casts doubt on assumptions for various
statistical procedures used in analyzing the SWBS, such as parametric correlational
techniques. Though there are norms for the SWBS for many populations, such norms are
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conspicuously lacking for genders and ages. Further scale development and analysis
should address this matter. Another area for consideration is that research on the SWBS,
although fairly extensive, has been conducted almost entirely in the Pacific Northwest
region of the United States, which raises questions about its generalizability (Bufford,
Paloutzian, & Ellison, 1991).

The Spiritual Involvement and Beliefs Scale

This instrument was specifically designed to create an assessment of spiritual
status that is more comprehensive and widely applicable than the SWBS. It is meant to
apply across religious traditions, and to assess actions as well as beliefs, whereas SWBS
items focus on cognition. Formulation of items involved input from persons of varied
spiritual and cultural traditions. Designers of the scale sought an instrument that could
practically integrate spiritual assessment into client care and research (Hatch, Hellmich,
Naberhaus, & Berg, 1995).

The scale contains 26 items in a 5-point Likert format, and was administered to 83
participants, 50 of whom were patients from a rural medical family practice setting, and
33 were medical professionals affiliated with a medical school in Northern Florida. To
evaluate validity, participants completed the SIBS and SWBS consecutively. Retest data
was gathered seven to nine months after initial administration of the SIBS. With this
sample, Cronbach’s alpha for the SIBS was .92, and test-retest reliability was .92.
Correlation with SWBS scores was .80. Factor analysis revealed four factors-
Faith/Ritual, Fluid/Reflective, Existential/Meditative, and Humility/Personal Hatch,
Hellmich, Naberhaus, and Berg (1995).

Clearly, the SIBS has not been adequately tested to properly evaluate its
psychometric strength. Still, initial reliability and validity data indicate a potentially
useful instrument. Regarding factor structure, the sample size is too small to determine
the validity of the current factor analysis.

Compared to the SWBS, the SIBS utilizes more generic wording, and appears,
based on examination of item content, to be broader in scope than the SWBS. Authors of
the SIBS acknowledge that it is not possible to design an instrument free from bias.
However, their effort makes a deliberate attempt to avoid the biases of Western spiritual
traditions, and the SIBS may therefore be useful with diverse cultural populations.

The Vedic Personality Inventory

The VPI is an attempt to measure the three gunas, or modes of material nature, as
described in the Vedic literatures. According to the Vedas, all facets of material
existence, including our mental processes, sound vibration, foods, disposition, and
vocational choice, are permeated by the three gunas- sattva, rajas and tamas.
Predominance of sattva indicates greater spirituality. In fact, according to Vedic
philosophy, the state of complete spirituality is called suddha sattva, or pure sattva. In
this way, the VPI serves as a spiritual assessment scale. Though there have been other
attempts at guna inventories, such as Uma, Lakshmi, and Parameswaran (1971), Singh
(1971), Rao and Harigopal (1979), and Das (1991), the VPI is the most extensively tested
amongst the guna scales, incorporating larger sample sizes and more elaborate statistical
analyses (Wolf, 1998).
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This instrument contains 56 items, with the sattva subscale containing 15, the
rajas subscale containing 19, and 22 items in the famas subscale. There are seven Likert-
type response choices for each item. The VPI has been tested on 494 subjects, most of
whom were nurses or university students. For the satfva subscale internal consistency
alpha is .93, for the rajas subscale alpha is .94, and for the famas subscale alpha is .94.
No test-retest reliability assessment has been conducted. Inter-subscale correlations are in
the direction predicted by Vedic theory. That is, statistical analysis confirms that rajas is
an intermediate mode between sattva and tamas. Research revealed evidence for
construct validity in the form of correlations between verbal aggressiveness and rajas,
hours of sleep per day and famas, and life satisfaction and sattva. These correlations were
substantially stronger than correlations of any mode with the discriminant validity
variables of gender, height, and number of siblings. With regard to factor analysis, all
items correlate positively and significantly with their intended subscale, though a few
items have a higher correlation with another subscale, indicating that the subscales are
not perfectly orthogonal.

Initial research on this instrument provides encouraging evidence for the existence
of the gunas. Potential for its use includes mental health counseling and vocational
guidance. In the field of mental health, a counselor could assess client progress with
reference to changes in predominance of modes of nature. For instance, a person with
anxiety disorder would be predicted to have a high rajas score. After intervention, rajas
would be expected to decrease, and sattva would be predicted to increase. With regard to
vocational guidance, the Vedas match occupational tendency with modal predominance.
With this theoretical guide, vocational counselors could administer the VPI as an
assessment tool. Much work remains to be done in establishing norms for the VPI for
various populations, and in evaluating the practical capacity of the instrument for
differentiation amongst various groups.

Spiritual Intervention Articles: Methodological Critique

Empirical Quantitative Studies

Appendix A presents a framework for a systematic synthesis of the research
literature on spiritual interventions. For the quantitative studies, seven categories are
included in this schema: purpose, theory, design, measurement, analysis, results and
generalizability.

The purpose section is meant to clearly and succinctly present the aims of the
researchers, as well as to state the tested hypotheses. In the theory section, the theoretical
orientation underpinning the research is explained. Empirical research tends to assume a
functionalist orientation to social science. This paradigm, typified by behaviorist theories,
tends to focus on objectively verifiable results, often at the expense, sometimes
deliberately, of theoretical formulations. As described previously, and as will be more
substantially demonstrated later in this section, spirituality can lend itself to empirical
verification and the scientific method, though such efforts are in their infancy. In this
section on spiritual interventions the author considers it imperative to enunciate and
examine the purpose and theory behind the research, as these components form the bridge
and impetus for translating spiritual conceptualizations to the realm of empirical science.
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In the design section, the intervention, sampling methods and type of design are
described and critiqued. The measurement section includes description and critique of
measurement instruments, focusing on psychometric characteristics. In the analysis
section, statistical procedures used in the research are critiqued, and the results section
presents the findings. Generalizability is the final section, and describes the applicability
of the findings, based on the methodology of the sampling and design. Thyer (1991)
delineates the importance of critiquing design, measurement, analysis, results, and
generalizability for outcome studies.

Among these quantitative studies, only the article of Kutz, Leserman, Dorrington,
Morrison, Borsendo, and Benson (1985) is more than 10 years old. This research is
included due to its unique combination of clinical sample, quantitative methodology, and
an interventive technique derived from the Buddhist tradition.

Empirical Qualitative Articles

For these research pieces, the purpose, theory, and design sections serve the same
function as for the empirical quantitative studies. For the qualitative articles, the analysis
and results sections are combined, as these reports did not contain numerical analysis,
and analyses and results were presented in text form in the same paragraphs. Also, the
generalizability section for the qualitative articles makes special note of the replicability
of the study, as replicability is a key feature in assessing the reliability of qualitative
research endeavors. The Sweet and Johnson (1990) article contains a measurement
section, as the researchers utilized a tool for coding dyadic interpersonal behavior, though
quantitative data is not provided. Otherwise, the articles in this section do not use
psychometric instruments, and therefore they do not contain a measurement section. The
Kaye (1985) article is included, although it is more than 10 years old, because of its
innovative use of yoga techniques with an elderly population, as well as the interesting
style in which the report is presented.

Literature Reviews

Among the spiritual intervention articles that are analyzed in Appendix A, there
are two literature reviews (Delmonte, 1983; Delmonte & Kenny, 1985) (see Figure 1).
The format for the analysis of the two literature reviews is the same as the basic format
for the qualitative studies, including sections for purpose, theory, design, analysis/results,
and generalizability. These literature reviews provide an overview of the research prior to
1985 on silent and mantra meditation techniques, with special attention given to the
therapeutic effects of these interventions. These reviews describe results in a qualitative
fashion, preferring narration to numerical analysis. Consequently, there is no
measurement section for these articles, and the analysis and results sections are
combined.

Methodological Considerations

Purpose
This research attempted to isolate the effects of an intervention that was

postulated to be spiritual in nature and origin. This collection of studies dealing with
spiritual interventions contains eight pieces focusing on Eastern-style meditation
techniques, plus two literature reviews covering these meditative interventions. There is
one study examining the effect of prayer to the Judeo-Christian God, two articles
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investigating 12-step interventions, one general study on non-medical interventions, and
one qualitative study delineating a spiritual approach to social work practice. Regarding
dependent variables, common targets in the meditation studies included stress, anxiety
and empathy, and some studies also evaluated effects on self-actualization, happiness,
compassion, self-esteem, friendliness, and trauma resolution. Coronary disease was the
dependent variable in the prayer study, while substance abuse, with adolescents and
adults, constituted the main dependent measure in the 12-step studies.

Theory

These articles contain a wide range of theoretical expositions. Some, such as Kaye
(1985), do not address theoretical concerns, while others (e.g., Sweet & Johnson, 1990;
Delmonte & Kenny, 1985) relate in some depth the theory behind the spiritual
intervention. These more extensive attempts are sometimes integrated, relevant and
informative, and occasionally disjointed (e.g., Janowiak, & Hackman, 1994).

Though ideas regarding effects are abundant (e.g., the effect of meditation on
anxiety), there is a paucity of conceptualization related to mechanism. That is, rarely do
authors attempt to explain how an intervention produces an effect. Interestingly, Byrd’s
(1988) article, though the theoretical section is surprisingly short, succinctly describes a
mechanism for the improvement of coronary conditions. The process is prayer to the
Judeo-Christian God, and this is effected by this personal God, who is omnipresent and
omnipotent, taking personal action. When the Absolute is postulated to be personal, the
implication is that this entity is sentient, meaning that the Absolute possesses desires,
likes and dislikes. With such a personal philosophy, causal explanations are simplified.
Such an explanation is of little empirical value, though it stands as a provocation for other
theorists to explain the results of this experiment on intercessory prayer.

In the theoretical passages of the meditation and mantra articles, the question of
how these interventions produce effects was not addressed. Of course, a research article
is not the place for elaborate philosophical exposition. Still, with a basic understanding
of the epistemology and ontology underpinning a practice, researchers will be enabled to
formulate designs to isolate effects, and practitioners will increasingly be prepared to
effectively apply techniques according to time and circumstance.

For example, mantra science, according to the Vedas, is based on sound vibration
that is completely in the mode of material nature called sattva. Literally, a mantra is a
sound vibration that can extricate the mind from the modes of material nature.
Consciousness, from the Vedic viewpoint, is affected by all sounds that we encounter. If
we associate with sounds in rajas guna, we develop rajasic qualities, and sound in tamas
will cause us to cultivate ramasic attributes, such as depression and indolence. Attentive
concentration on a mantra that is in the mode of sattva will, according to Vedic
philosophy, help us to attain sattvic qualities, such as satisfaction, peacefulness, and
compassion. A mantra can be tested by measuring effects, such as depression and life
satisfaction, with respect to guna theory. Without an understanding of these gunas, it will
be very difficult to effectively implement mantra therapy. In summary, these articles
(e.g., Janowiak & Hackman, 1994; Kutz et. al., 1985; Miller, Fletcher, & Kabat-Zinn,
1995; Pearl & Carlozzi; Smith, Compton, & West, 1995; Kaye, 1985; and Sweet &
Johnson, 1990) provide evidence indicating positive effects of mantras and meditation.
Due to lack of understanding of the processes responsible for these effects, however,
intervention techniques and research methodology, especially with regard to outcome
variables, are often less than maximally efficient. For instance, with insight into guna
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theory, meditation techniques can be extensively tested with regard to the many qualities
associated with each guna as described in the Vedas.

Design

Eleven of the studies are primarily quantitative, and 4 are mainly qualitative.
Convenience sampling is the most common sampling strategy in spiritual intervention
research, with the quantitative studies preferring random assignment to matching. Power
analysis was not performed to determine sample size. College students were the most
common subjects. Meditation and mantra research utilized group and qualitative designs,
and a cross sectional survey design was used in 12-step research as well as in the general
non-medical intervention investigation. Most of the group designs suffered from lack of
follow-up assessment, and many did not contain adequate description of the interventive
method. Duration of intervention ranged from 6 weeks to 2 years, with 8 weeks being the
mode for meditation and mantra studies. Many studies lacked a control group as well as a
true placebo group to adequately isolate the effects of the experimental intervention. In
research on spiritual intervention it is common to mix group sessions, or sessions with a
therapist, and private home practice of meditation or mantra chanting. Byrd’s (1988)
study on prayer involves a rigorous design and large sample size, with all parties blinded
to group assignment of subjects.

Concerning outcome variables, they were generally appropriately selected with
regards to theory and purpose of the research endeavor. For example, the study of Miller,
Fletcher, and Kabat-Zinn (1995), using a clinical sample of persons with anxiety disorder
or panic disorder, included measures of frequency and severity of panic attacks at pretest,
posttest, and follow-up. Many studies could have included additional dependent
measures, and presumably this was not done due to resource limitations and to minimize
complexity of design. For instance, the study of Janowiak and Hackman (1994), which
investigated the influence of meditation on stress and personality, could have included
relationship competency as an outcome variable, as personality is intimately connected
with relationships.

With regard to Keefe’s (1996) theoretical conceptualization of the link between
social work and meditative interventions, the outcome variables of these studies are
productive and useful. According to Keefe, social work and meditation intersect at the
common human experience of stress. He theorizes that meditation has immense potential
as a clinical adjunct technique in reduction of stress and anxiety. Moreover, he postulates
that these techniques can facilitate other social work skills, and can be an antecedent to
sober and productive action. Specifically, Keefe asserts that meditation can be an
important component in the development of empathic skill, as well as in the development
of the overall personality of therapists. He states that these endeavors “have generated
interest among clinical social workers and social work educators. (p. 440)” Further, he
cites the diverse origins of meditation as being compatible with social work’s emphasis
on oneness containing variety. To summarize this theory of social work intervention and
meditative techniques, Keefe contends that meditation has the capacity to be relevant for
the profession as a whole, and concludes that “The reciprocal influences between
meditation and social work should be exciting” (p. 440). With this theoretical orientation
in mind, the focus of the outcome studies included in this paper on dependent variables
such as stress, anxiety, and development of empathy is commensurate with social work
treatment.
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The most glaring lacuna in outcome variables is spirituality. This may be due to
the fact that measurement of spirituality is not a very developed field. Still, future studies
of spiritual interventions can utilize the scales described in the measurement section, and
researchers interested in this area can develop increasingly refined instruments, especially
with regard to operationally defined indicators of spirituality.

Though a few studies discuss experience and training of intervention providers,
many articles neglect this important point, which isn’t to say that the practitioners were
necessarily unskilled in the particular technique. Considering that empirical application
of spiritual science is a new field, this issue is particularly poignant. In academe,
spirituality is generally considered to be unscientific, primarily based on belief and faith.
Therefore, those attempting to advance this field must be especially assiduous in assuring
high standards in conducting scientific experiments on spiritual topics. As mentioned in
the Introduction, Levin, Larson, and Puchalski (1997), referring to the field of medicine,
concluded that research on spiritual and religious factors has been subject to greater
scrutiny than most research. Thus, practitioners in this area must be well-trained in the
interventions they utilize, just as a practitioner using behavioral, cognitive or
psychodynamic techniques is expected to be expert in their theory and implementation.
Otherwise, spiritual interventions will be considered to be a whimsical practice.

Measurement

Research on spiritual interventions utilizes self- and therapist-rated standardized
tests as well as compliance logs, daily self-report inventories, and open- and closed-ended
questionnaires developed by the researcher. Many articles failed to report psychometric
data, though references were provided to locate this information. The 12-step studies did
not use standardized instruments, instead relying on tools developed by the authors. In
the study on adolescents and substance abuse, parents and subjects were interviewed for
validity. A few meditation studies also sought validity by administering surveys to
therapists and subjects. Interestingly, all of the research on Eastern-style interventions
used instruments based in Western theory. Of course, this is largely due to lack of
development of measuring devices that are rooted in Buddhist or Vedic
conceptualizations. Moreover, as described above, direct measurement of spirituality is
lacking in these studies, though this is approximated with measurement of constructs
such as self-actualization and capacity for empathy.

Analysis
Quantitative studies consistently and appropriately utilize t tests and analysis of

variance, reporting p levels. The most common alpha level, when it was set prior to
analysis, was .05. Power analysis was conspicuously lacking in these analyses, both
before and after design implementation. Prior to experimentation, such analysis could
have helped to determine efficient sample size, and following intervention power analysis
would have added to the understanding of effect magnitude of various factors, especially
the element of spiritual intervention. Additionally, researchers regularly neglected to
analyze gender differences. This may be significant, considering that there tends to be a
difference between genders regarding spiritual and religious participation and issues. The
two literature reviews included in this paper could have benefited by some form of
numerical analysis, to assist understanding of effect sizes across research endeavors.
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Additionally, many of the reports would have been enhanced by multivariate analysis.
This would assist in identifying interactive effects between predictor variables and
isolating effects on outcome variables. For example, in the study of Janowiak and
Hackman (1994), a multivariate analysis including age and gender, with respect to the
three groups included in the experiment, would have been interesting and informative.

Results

Research has consistently found that meditation and mantra chanting are related
to decreased stress and anxiety levels and improved capacity for restful sleep.
Compliance with these interventions is positively correlated with psychological health,
though there appears to be a ceiling effect. These practices also improve physiological
outcomes, such as blood pressure and heart rate. However, due to design limitations and
varying outcomes, it is not clear from the research whether these psychological and
physiological effects are due to the intervention or some other factor, such as contact with
therapist or a placebo effect. Moreover, it is not certain that mantra and meditation
techniques are more effective than other methods, such as established relaxation
procedures. Response to Eastern-style interventions does not appear to be related to
gender. Also, research indicates that benefits of these practices are limited to those who
are reasonably well-adjusted. Severely disturbed persons may incur harm from these
practices. Further, the literature suggests that meditation can be a useful adjunct to
psychotherapy, with the caveat that the therapist should be experienced in the meditative
technique and expert in applying a combination of the Eastern and Western approaches to
each client.

Regarding mantras, research indicates that any device upon which the mind can
concentrate is as effective as mantras which are routinely prescribed by schools of
meditation, with regards to stress, anxiety and physiological symptoms. These results
should be considered in light of the fact that the research does not adequately
differentiate, at least in the reports, between various techniques. Especially with regard to
mantras, the mantra itself is almost never included in the article. This is significant,
considering that many of the mantras popular in the West are not found in original
sources, such as the Vedas. Thus, the possibility that the mantras being investigated are
actually placebo interventions must be considered. At least, the mantra should be
included in the research report, and the source of that mantra should be provided.

Eastern-style intervention studies that contained follow-up assessment found that
benefits maintained over time. Also, a few researchers examined cost effectiveness and
concluded that meditation and mantra interventions have potential value in this regard.
Other results reported from these interventions include resolution of childhood trauma,
decreases in anger, confusion and tension, and an increase in friendliness, sensitivity, and
ability to work productively and socialize.

In the 12-step studies, the most significant result, with regard to spirituality, is that
prayer and meditation positively correlate with alcohol use for recovering alcoholics.
These activities also correlate positively and strongly with a sense of purpose in life.

In the study with cystic fibrosis patients, it was clear that prayer was used as a
treatment method by many persons, and that most (92%) who used prayer believed it to
be effective. Authors of that study conclude that physicians should at least be
understanding of alternative, and especially religiously-based, treatment methods (Stern,
Canda, & Doershuk, 1992). Byrd (1988) conducted a more rigorous study on the effects
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of prayer, and found that prayer to the Judeo-Christian God improves the health of
coronary patients.

Generalizability

Since most of the Eastern-style intervention studies do not use random sampling,
external validity of the designs are weak. However, most of the quantitative research
incorporates random assignment, and therefore the results can be applied to the sample.
Examining the studies together, a general impression of results and applicability can be
gleaned. For example, though the results of Miller, Fletcher, and Kabat-Zinn (1995) can
only be generalized to a clinical population of persons diagnosed with anxiety or panic
disorder, combined with studies such as Delmonte and Kenny (1985) and Kutz,
Dorrington, Morrison, Borysendo, and Benson (1985), we can understand that meditative
and mantra techniques have good potential for effectiveness as an adjunct to
psychotherapy, provided the client’s disturbance is not too severe and the therapist is
sufficiently competent and experienced with the intervention practices. In the qualitative
studies (Sweet & Johnson, 1990; Kaye, 1985; Urbanowski & Miller, 1996; Nakhaima &
Dicks, 1995), procedures are adequately described for replicability, and practitioners in
the particular fields can judiciously apply the techniques. For instance, social workers in
all fields can probably find some aspects of the model presented by Nakhaima and Dicks
applicable in their work, since a large percentage of social work service recipients value
spirituality and religiosity. Therapists who have experience with meditation and who
work with persons who have suffered childhood trauma can probably benefit from the
report of Urbanowski and Miller. Similarly, professionals working with a geriatric
population should consider the results obtained by Kaye in relieving depression in elderly
persons.

Byrd’s (1988) study contains a large sample and rigorous design, providing an
impressive combination of internal and external validity. Considering the import of the
results, replications should be performed to confirm or negate the conclusions.

The 12-step studies are limited by somewhat homogeneous samples. Still, results
can be cautiously generalized in the adult study (Carroll, 1991) to rural, White, Christian
alcoholics.

Equivalent effects of mock mantras and experimental mantras, as reviewed by
Delmonte (1983), can be generalized, though only to the mantras actually examined in
the studies included in the literature review.

Conclusions

Byrd’s (1988) study on the effects of prayer to the Judeo-Christian God provides
the most startling results in the spiritual intervention literature. In this investigation,
where all parties were blinded to the group identity of patients, prayer was found to have
a significantly beneficial effect on many factors involved in the course of coronary
disease. Perhaps more astounding than the results is the fact that this study has not been
replicated. To illustrate, if a study, possessing the rigor, sophistication and sample size of
this one, revealed that a new drug produced the same results as prayer apparently
generated in this research endeavor, it is likely that millions would be spent to confirm
the findings and then to publicize the results, and the treatment would then be advertised
and made available on the market. That this process did not succeed Byrd’s findings
indicates that there may be bias at work. That is, there may be factors other than

31



maximizing treatment outcomes that drive decisions concerning research projects. In any
case, considering the outcomes of this study, replication studies with various samples
should be conducted.

Several research endeavors have examined Eastern-style interventions, including
Buddhist and Vedic techniques for silent meditation, mantra chanting, social interaction
and relaxation. There is sufficient evidence that these practices have potential for
enhancing several aspects of mental and physical health. Still, there is a gap in the
research concerning differential effects of these processes. For example, analyses that
control for variables such as gender and socio-economic class would be a valuable
addition to the literature, and would assist practitioners in applying these interventions.
Also, there is a need for more studies that compare Eastern-style interventions with each
other, and with conventional counseling treatments, as well as with placebo groups.

Concerning mantra interventions, only in Kaye’s (1985) article was the mantra
itself printed (OM). This may be due to the fact that mantra meditation has become
popularized in the West by a group that offers “secret mantras”, though the author of this
specialization paper is not aware of any justification, based on Vedic authority, for those
mantras to be kept confidential. Delmonte’s (1983) literature review indicates that the
purported mantra-person fit suggested by many teachers and practitioners of mantra
meditation is not validated.

Summary and Integration

According to the Vedas, we are currently in the Kali-yuga, an age that will
continue for hundreds of years. In this particular age, the most recommended spiritual
intervention for countering mental disturbances such as depression and anxiety is
chanting of the maha mantra. Fortunately, this mantra is not secret, as the Vedas widely
broadcast the maha mantra. The Kali-santarana Upanisada states (Prabhupada, 1975):

hare krsna hare krsna
krsna krsna hare hare
hare rama hare rama
rama rama hare hare
iti sodasakam namnam
kali-kalmasa-nasanam
nata parataropayah
sarva-vedesu drsyate

“Hare Krsna, Hare Krsna, Krsna Krsna, Hare Hare/ Hare Rama, Hare Rama,
Rama Rama, Hare Hare. These sixteen names composed of thirty-two syllables comprise
the only mantra that can completely eradicate the pernicious influences that afflict the
mind in this Kali-yuga” (p. 274).

Similarly, the Brhad-naradiya Purana (Prabhupada, 1976) declares:

harer nama harer nama

harer namaiva kevalam
kalau nasty eva nasty eva
nasty eva gatir anyatha
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“In the Kali-yuga, the mantra containing the name of hari is the most effective
process to enhance one’s spirituality” (p. 1463).

In this verse, the name of hari, and the word “only”, are repeated three times for
emphasis. Many similar references can be found in Vedic literatures, such as the Srimad-
Bhagavatam (Prabhupada, 1976), Bhakti-rasamrta-sindhu (1971), and Sri-Caitanya-
Caritamrta (Prabhupada, 1975).

Therefore, research on the maha mantra needs to be done. The maha mantra is
customarily chanted congregationally (kirtana) or privately (japa). Both of these methods
should be investigated, though a japa study may be more conducive for control of
variables. Many studies lacked follow-up testing, which the japa study described in this
dissertation included. Another helpful device, included in a few of the above
investigations, is a compliance log, to assess the effects of chanting frequency.

As mentioned above, the studies on Eastern-style interventions did not utilize
scales derived from Vedic knowledge. The study on the maha mantra described in this
dissertation, in addition to using standardized Western-style measures of factors such as
stress and depression, also incorporated a Vedic-based measure that assesses guna
propensities. This study utilized a control group and a placebo treatment group that
chanted a pseudo-mantra. There are many potentially effective meditative practices that
have not been applied in social work (Canda, 1988). Japa chanting of the maha mantra
may be one of these techniques.

Pilot Research

The author conducted a single-system design pilot study on the maha mantra. In
this study, five subjects chanted the maha mantra for about 25 minutes per day for four
weeks. These subjects were measured on well-being, sattva, rajas, tamas, spirituality,
depression, stress, verbal aggressiveness, and life satisfaction. Measuring instruments for
all of these variables are found in Appendix D. The hypotheses of this study were that
chanting the Hare Krsna maha mantra, which was the independent variable, would
reduce the dependent variables of stress, depression, verbal aggressiveness, tamas guna,
and rajas guna, and would increase the dependent variables of sattva guna, spirituality,
satisfaction with life, and a sense of well-being.

Although the design of this pilot study had many limitations related to external
and internal validity, such as lack of random sampling, small sample size, and lack of a
control group, the results were encouraging and suggested that further research on the
maha mantra would be valuable. More specifically, examining baseline phase to
intervention phase scores for each subject, 80% of the dependent measures responded
according to the research hypothesis. A detailed analysis of this pilot study is provided in
Appendix B. Overall, the results warranted that a more rigorous examination of the maha
mantra be conducted.

The next chapter of this dissertation, entitled methodology of the japa experiment,
will describe in detail the methodology of a group experimental study on the effects of
the maha mantra chanted privately with japa beads. This study incorporated many of the
features described above, such as a compliance log, follow-up testing, a placebo
treatment group, and use of a Vedic-based scale to measure the three gunas.
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CHAPTER 3

METHODOLOGY OF THE JAPA EXPERIMENT

Introduction

Below are the hypotheses for this experiment. Since these hypotheses were
statistically evaluated, they should, strictly speaking, be stated in terms of null
hypotheses, because statistical techniques actually test null hypotheses by analyzing the
strength of the sample evidence against the null hypotheses. That is, statistical methods
assess whether a null hypothesis can be shown to be inconsistent with the observed data,
and the null hypothesis is rejected or not rejected based on statistical tests. The practical
purpose of this research, however, is to gauge the amount of support that the data provide
for directional research hypotheses. Therefore, the hypotheses are stated in such terms.
For instance, the first hypothesis of this study is that, at the .05 level the maha mantra
group will show significantly decreased stress from pretest to posttest compared with the
alternate mantra and control groups. If this hypothesis were stated in terms of a null
hypothesis, it would state that there will be no difference between the change in stress
scores from pretest to posttest between the maha mantra group and the other groups.
Agresti and Finlay (1986) confirm that it is acceptable to state research hypotheses in
terms of alternate hypotheses, instead of in terms of null hypotheses, when performing
statistical tests.

The primary hypotheses of this study were that, at alpha = .05:

1) The intervention group will show significantly decreased stress from pretest to
posttest compared with both the alternate mantra and control groups.

2) The intervention group will show significantly decreased depression from
pretest to posttest compared with both the alternate mantra and control groups.

3) The intervention group will show significantly increased sattva from pretest to
posttest compared with both the alternate mantra and control groups.

4) The intervention group will show significantly decreased rajas from pretest to
posttest compared with both the alternate mantra and control groups.

5) The intervention group will show significantly decreased tamas from pretest to
posttest compared with both the alternate mantra and control groups.

Secondary hypotheses of this study were that, at alpha = .05:

6) The intervention group will show significantly decreased stress from pretest to
follow-up compared with the alternate mantra and control groups, though some
decrement in the amount of decrease for the maha mantra group, compared with the
other two groups, is expected in pretest-follow-up scores compared with pretest-posttest
scores.

7) The intervention group will show significantly decreased depression from
pretest to follow-up compared with the alternate mantra and control groups, though some
decrement in the amount of decrease for the maha mantra group, compared with the other
two groups, is expected in pretest-follow-up scores compared with pretest-posttest scores.

8) The intervention group will show significantly increased sattva from pretest to
follow-up compared with the alternate mantra and control groups, though some

34



decrement in the amount of increase for the maha mantra group, compared with the other
two groups, 1s expected in pretest-follow-up scores compared with pretest-posttest scores.

9) The intervention group will show significantly decreased rajas from pretest to
follow-up compared with the alternate mantra and control groups, though some
decrement in the amount of decrease for the maha mantra group, compared with the other
two groups, 1s expected in pretest-follow-up scores compared with pretest-posttest scores.

10) The intervention group will show significantly decreased tamas from pretest
to follow-up compared with the alternate mantra and control groups, though some
decrement in the amount of decrease for the maha mantra group, compared with the other
two groups, 1s expected in pretest-follow-up scores compared with pretest-posttest scores.

11) Gender will have no effect on stress, depression, sattva, rajas, or tamas, from
pretest to posttest or from pretest to follow-up.

12) Age will have no effect on stress, depression, sattva, rajas, or tamas, from
pretest to posttest or from pretest to follow-up..

13) Chanting frequency for the maha mantra group will be positively correlated
with increase in sattva, and decrease in stress, depression, rajas and tamas, from pretest to
posttest, and from posttest to follow-up.

The main hypotheses of this experiment were that chanting the Hare Krsna maha
mantra will increase the effects of sattva, and will decrease stress, depression, and the
effects of rajas and ramas. Secondary hypotheses were that gender and age will not effect
the variables mentioned above. More specifically, it was hypothesized that, when
controlled for the effects of gender and age, chanting hare krsna will continue to effect
the five dependent variables in the manner described above. A related research
hypothesis was that the frequency with which one chants the Hare Krsna maha mantra
will be positively associated with the strength of the effects on the dependent variables.

Group status was the primary independent variable being tested. Other
independent variables for which effects were statistically calculated were gender,
compliance with required chanting frequency, and age. Gender and age were control
variables. Dependent variables for this experiment included stress, depression, sattva,
rajas, and tamas.

Chanting was a categorical variable, with three categories corresponding to the
three groups- maha mantra, alternate mantra, and control. These groups will be described
in greater detail in the procedures section. Gender was a categorical variable, and
chanting frequency and age were treated as interval variables, with age measured as an
integer and chanting frequency calculated as a fraction of complete compliance with the
instructions of the experiment. Measurement of age and chanting frequency are described
in more detail in the measurement section. Instruments for measurement of the dependent
variables are mentioned later in this introduction, and described more extensively in the
measurement section of the chapter.

There are three gunas described in the Vedas- sattva, rajas, and tamas.
Descriptions of each guna were compiled from the Bhagavad-gita As It Is, Chapters 14,
17 and 18 (Prabhupada, 1972). Sattva guna is characterized by qualities such as
cleanliness, truthfulness, gravity, dutifulness, detachment, discipline, mental equilibrium,
respect for superiors, sharp intelligence, sense control, and staunch determination.
Attributes of rajas guna include intense activity, desire for sense gratification, little
interest in spiritual elevation, dissatisfaction with one’s position, envy of others, and a
materialistic mentality. Qualities associated with tamas guna include mental imbalance,
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anger, arrogance, depression, laziness, procrastination, and a feeling of helplessness. The
gunas were measured with the Vedic Personality Inventory (Wolf, 1998) (see Table 1).

Personal stress was measured with the Index of Clinical Stress (ICS) (Abell,
1991) (see Table 1), which assesses a person’s subjective response to external demands,
as opposed to measuring one’s life events as an indicator of stress level. Depression was
measured with the Generalized Contentment Scale (GCS) (Hudson, & Proctor, 1977) (see
Table 1). This is a short-form measure of nonpsychotic depression specifically developed
for repeated administrations (Hudson, & Proctor, 1977). Table 1 shows the dependent
variables and the instruments proposed to measure them.

Table 1

Dependent Variables and Their Measuring Instruments
Dependent Variable Instrument

Sattva Vedic Personality Inventory
Rajas Vedic Personality Inventory
Tamas Vedic Personality Inventory
Personal Stress Index of Clinical Stress
Depression Generalized Contentment Scale

In summary it was predicted that the chanting treatment group, compared with the
alternate mantra and control groups, will increase in sattva, and will decrease in stress,
depression, rajas and tamas. Chanting frequency was expected to be positively associated
with the strength of effects of chanting Hare Krsna. To specify, increased chanting of the
hare krsna maha mantra was predicted to increase sattva, and to decrease stress,
depression, rajas and tamas. Further, as support for the main hypotheses, it was
hypothesized that gender and age will have no effect on the dependent variables.

Design

This study incorporated an experimental design, utilizing an experimental, control
and placebo group. Each group was pre- and post-tested with a package of surveys,
including a scale on depression, personal stress, sattva, rajas, and tamas. Random
assignment was used to place subjects in groups. There was also follow-up testing for all
groups.

Two research assistants were employed for this study. Before contacting any
subjects, each research assistant was trained in the basic principles and techniques of
scientific experimentation, and specifically in the methods of this study. Specifically, the
research assistants received instruction in confidentiality, preserving the integrity of data,
and maintaining neutrality, as well as in the paperwork and timeframe for this study, and
the method for teaching subjects how to chant.

For pretest, posttest and follow-up there was a 5-day window for all members of
all groups to be tested. Ideally, to minimize history effects, all subjects should have been
tested at precisely the same time. This was not practically achievable, however, and
therefore a 5-day period of testing was used. This will be further explained in the
procedures section of this chapter. In addition to the 5-day window for evaluation of all
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participants, each participant had an individual 3-day window for completion of each
testing phase. For instance, if a subject was pretested on November 17, then posttest
should occur, based on a scheduled 28-day intervention, on December 15. Due to
scheduling difficulties, it was not always possible to schedule posttest after exactly 28
days. Therefore, the participant was allowed to be tested within the 3-day window
December 14-16. A similar 3-day window was used for follow-up scheduling. Though
this windowing method increased the chance that history will adversely affect internal
validity, it was used to minimize diffusion effects. That is, it was desirable for study
participants to not know the identity of other participants, for this might lead to
discussion of intervention effects during the study. Therefore, the design did not arrange
for all subjects to congregate together during any phase of the study.

After pretesting, members of the control group were informed that they were the
control group, and they were requested to return in 28 days for the posttest. A member of
the research team phoned control group members one or two days prior to posttest, to
remind them of the appointment. Members of the treatment group were taught the
intervention after pretest, and members of the placebo group were taught the placebo
intervention. These two groups were instructed how to chant, and directed to do so for the
next 28 days. Within three days after pretest for a member of a chanting group, a member
of the research team phoned the chanter to check if there were any difficulties with
following the procedures.Seven or eight days after a subject initially learned the chanting,
the research team member met in-person with the subject to ensure that he/she was
properly following the procedures. After this meeting, a member of the research team
phoned the chanters approximately every seven days till the end of the chanting phase of
the study, to ensure that procedures were properly followed. For these mid-intervention
meetings and phone calls there was also a 5-day window, as well as a 3-day window for
checking each individual participant, as described above with regards to posttest and
follow-up. Each member of the study was phoned one or two days before follow-up, to
remind them of the appointment.

Intervention

The subject was given a string of 109 beads (japa beads), with one bead markedly
larger than the others. The research team member had his/her own set of japa beads, and
demonstrated the chanting method for the subject. With the thumb and middle finger of
the right hand, the chanter holds the bead on either side of the large bead. Then the
subject chanted the mantra. After the mantra is completed, the subject moves one bead
through the fingers so that s/he is holding the second bead from the large bead. Again the
chanter should chant the maha mantra. In this way, the participant should chant one
mantra for each bead, until 108 mantras have been chanted. This constitutes one “round”
of japa meditation. Japa can be performed in any circumstance. For instance, one may be
sitting or walking. The essential factor is that one is fully attentive to the chanting. The
treatment group was taught to chant the maha mantra- hare krishna hare krishna krishna
krishna hare hare/ hare rama hare rama rama rama hare hare, and the alternate mantra
group was taught to chant sarva dasa sarva dasa dasa dasa sarva sarva/ sarva jana
sarva jana jana jana sarva sarva. The sarva dasa pseudo-mantra is a meaningless
combination of Sanskrit syllables made up by the author. The alternate mantra was
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composed of the same syllabic pattern as the maha mantra. This controlled for the effects
of syllabic pattern, and helped to isolate the effects of the mantras themselves.

Members of both groups were instructed that this was an experiment on the
efficacy of chanting the particular combination of words that they learned to chant. After
the first day, subjects chanted on their own, though the research team member informed
subjects that they could contact him/her if there were questions or concerns. Also, as
described above, a research team member checked on the chanters approximately every
seven days for the course of the intervention period. After 28 days of chanting, all three
groups were posttested, and 28 days after posttest, all three groups were follow-up tested.
Researchers kept a log of client contacts.

Internal Validity of Design

Internal validity of a design refers to the design’s ability to allow inference about
causality regarding the relationship between measured dependent and independent
variables. Threats to internal validity of a design include history, maturation, testing,
instrumentation, statistical regression, selection, mortality, diffusion, compensatory
effects, resentful demoralization of subjects, and various interactive threats, such as the
interaction between selection and maturation, selection and history, and selection and
instrumentation (Cook and Campbell, 1979).

Random assignment, as used in the experiment described in this dissertation,
reduces threats to internal validity. Of course, randomization is probabilistic, and does
not ensure equivalence of groups.

The threat of diffusion was not eliminated with random assignment, and could be
a factor 1in this study. However, each subject was dealt with privately, not in a group,
except for a few instances when roommates or friends knew of each other’s involvement
in the experiment. Still, most of the dozens of participants resided in the same mid-sized
town, and therefore it is possible that subjects discovered the identity of each other, and
they may have discussed their experiences of the intervention. Thus diffusion of
treatments may be an issue. Research team members cautioned participants about
discussing the study with other subjects, in case the identity of other subjects become
known to them. Another threat to internal validity that may be active in this study is
resentful demoralization of subjects placed in a group perceived to be less desirable. For
instance, members of the control group may have become discouraged because they
didn’t participate in the intervention. Posttest scores may reflect this discouragement, and
this compromises the internal validity of the design. Further, while random assignment
may effectively deal with the selection-mortality threat, mortality in this study did differ
by group. The placebo mantra group experienced greater attrition than the maha mantra
group, and this may be considered a threat to validity. However, such a mortality effect
can also be viewed as a predicted consequence of the group design, especially when
randomization is present (Cook & Campbell, 1979).

Cook and Campbell (1979) differentiate between internal validity and construct
validity, with threats to construct validity conceived as effects that can lead to invalid
conclusions about the construct labels that should be attached to manipulations and
measures. Construct validity threats include the effects of the experimenter as an
independent variable, and the Hawthorne effect. Random assignment with a placebo
intervention group should control for a Hawthorne effect, though differential effects of
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contact between research team members and the members of various groups may be a
threat to internal validity. To reduce this risk, each team member was instructed in the
importance of uniformity when they present study instructions and techniques to
participants in the study.

Sampling

Participants in the study were self-selected, and then screened by the researcher.
The researcher placed advertisements in the college and city newspapers of a major state
university in a mid-sized town in the Southeastern United States, requesting volunteers
for this experiment. The researcher chose the first 93 acceptably screened respondents to
the newspaper advertisements. Respondents were screened by phone interview by the
researcher for traits such as debilitating mental disorders, availability to participate in the
entire duration of the study, willingness to devote approximately half an hour a day for
involvement in the study for four weeks, and prior experience with chanting,
biofeedback, meditation, and other yoga techniques. Information on prior experience of
subjects with yoga, biofeedback, meditation, and chanting was used to create two blocks,
“past experience” and “no past experience”, for the random assignment to groups. With
this method, the factor of prior experience was controlled. At the pretest meeting each
subject signed a consent form for participating in research.

On the morning following the final day of newspaper advertisements, names of
participants were assigned numbers, and participants were assigned into groups with a
random number table. Specifically, the participant whose number corresponded with the
first number chosen from the random number table was placed in the maha mantra group,
the participant whose number corresponded with the second number chosen was placed
in the control group, the participant whose number corresponded with the third number
chosen was placed in the placebo group, the participant whose name corresponded with
the fourth number chosen was placed in the maha mantra group, and so on. As described
above, two blocks of participants, those having experience with mantras, meditation,
yoga, or biofeedback, and those without experience, were randomly assigned to groups.

All participants were at least 18 years of age and signed a form of voluntary
consent before participating. Thirty-three subjects per group began the study. To facilitate
recruitment a $40 financial incentive was offered to participants who completed the
study. Though such monetary encouragement may have affected the type and motivation
of subjects, the strategy of random assignment was used to equally distribute such effects
in all three groups.

External Validity of Design

According to Vedic theory, the effects of chanting hare krsna on the chosen
dependent variables should apply to all people. Since the sampling method of this
experiment was not random, results of the study cannot be inferred to apply to any
population or sampling frame. Thus, the lack of random sampling greatly diminishes the
generalizability, or external validity, of this study.

Bracht and Glass (1968) distinguish between population and ecological validity,
both of which are forms of external validity. Ecological validity refers to the conditions,
including settings and experimenters, under which the same results of an experiment can
be expected, and population validity refers to the persons to whom the results can be
applied. Ecological validity assumes that the experimental effect is independent of the
environment. With the sampling strategy of this experiment, it is not possible to assume
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that the effects will apply in different environments. For example, this study was
conducted in a Southeastern university town, and therefore the results may not apply to a
setting such as a Northeastern industrial city, or a rural area of a third world country.

For population validity, the experimenter must make two inferential leaps- from
the sample to the experimentally accessible population, and from the accessible
population to the target population. Since the sample was self-selected, rather than
randomly selected, even the leap to the population of the county where the study occurred
is not possible.

Other factors affecting external validity in this study include novelty effects,
experimenter effects, and pretest sensitization. Novelty effects refer to the effects caused
by the newness of an intervention, which will fade after some time. These effects reduce
the generalizability of the findings, as do effects caused by interaction between the
experimenter and subjects. Pretest sensitization refers to the possibility that response to
the treatment may be affected by the pretest, and therefore results are not generalizable to
persons who did not take the pretest.

Though the external validity of this design is not strong, the procedures of the
experiment are specified, and replication of the study is possible. With replication in
various settings and with diverse populations, generalizability of the results of this study
can be confirmed or disconfirmed.

Measurement

The instruments that were used in this study were the Vedic Personality Inventory
(VPI) (Wolf, 1998), the Generalized Contentment Scale (GCS) (Hudson, & Proctor,
1977), and the Index of Clinical Stress (ICS) (Abell, 1991). A description of the VPI was
given in the measurement of spirituality section of the previous chapter, and a summary
of that description is provided below. All of the instruments used in this study are found
in Appendix D.
The Vedic Personality Inventory

The VPI is an instrument that measures the three gunas- sattva, rajas, and tamas.
The instrument contains 56 items, each of them with seven Likert-type response choices.
Internal consistency alpha for the three subscales ranges from .93 to .94. Evidence for
construct validity for the instrument has been obtained with relation to measures on
verbal aggressiveness, hours of sleep per day, and life satisfaction. Regarding factor
analysis, all items correlate positively and significantly with their intended subscale.

The Generalized Contentment Scale (GCS)

The GCS (Hudson & Proctor, 1977) measures the magnitude of nonpsychotic
depression, and consists of 25 items. It is a summated category partition scale that is
scored on a range from O to 100. Positively and negatively worded items are used to
counter response bias. Psychometric testing of the GCS was done on a sample of 124
persons of diverse occupations, and income and education levels. Test-retest and split-
half reliability scores for the GCS ranged from .887 to .963, with a mean of .930. Also,
the instrument showed good ability to differentiate between groups who described
themselves as depressed and not depressed. Construct validity for the GCS has also been
established.

40



According to Hudson (1982), the GCS not only possesses strong reliability and
validity, it is also suited for repeated measures with the same client. Specifically, the
GCS is short, easy to complete and score, and does not suffer from response decay when
used repeatedly over time. For these reasons, the GCS has been chosen as a measure for
this pretest, posttest experimental design. Hudson (1982) provides scoring procedures for
the instrument, including procedures to use when the subject does not complete all items.
These procedures were used for scoring the GCS in this pilot study.

The Index of Clinical Stress (ICS)

This measure was designed to assess the subjective aspect of stress in a
generalized, unidimensional form (Abell, 1991). The 25 items of the instrument were
designed to reflect the range of perceptions involved with subjective stress. This
approach to measuring stress is differentiated from stress measurement as a result of
external life situation and life events. An internal approach to assessment of stress level is
appropriate for japa intervention, since chanting is hypothesized to positively alter one’s
consciousness, or internal state.

Each ICS item has a five-point response range, with some items negatively
worded to avoid response bias. Abell (1991) provides scoring procedures for the scale,
including procedures to use when not all items are completed.

Psychometrics of the instrument were assessed using a sample of 265 persons,
whose mean age was 33 years. Cronbach’s alpha for the sample was .963. The ICS has
also shown strong factorial validity, convergent construct validity, and discriminant
construct validity. Based on these results, Abell (1991) suggests that the ICS can be used
with confidence by social work practitioners and researchers when single or repeated
measures of subjective stress are required.

Compliance Log

Subjects in the chanting groups were required to chant three rounds of japa per
day. At pretest they were given a compliance log, in which they recorded the number of
rounds they chanted each day for the duration of the intervention. A copy of this
Compliance Log is in Appendix D. After the followup period a compliance percentage
was calculated. The compliance percentage was calculated as:

number of rounds chanted during intervention x 100
number of days in intervention period x 3

For example, if the subject chanted for 28 days, then 100% compliance would be
28 x 3 rounds = 84 rounds: (84 x 100)/(28 x 3) = 8400/84 = 100%

Other Data

During the initial phone conversation with each subject, information was gathered
regarding prior experience with chanting, biofeedback, meditation, and other yoga
practices. Also, each member of the research team noted comments after each contact
with a subject, paying special attention to factors such as anxiety about receiving
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payment for study, enthusiasm for the chanting, and discouragement about participation
in the study. Experiences with the subjects of the pilot study alerted the researcher to the
possible importance of noting reactions of these types.

Procedures

From November 5-14, 1998 (see Table 2), the researcher placed newspaper
advertisements in three community and student newspapers in a university town in North
Florida. The advertisements read as follows:

Wanted: Participants in a study examining the effects of an Eastern-style

intervention on stress and depression. $40 reimbursement. If interested, contact

David Wolf at [phone number].

When people responded by telephoning the researcher, he explained to them that
this is an experiment testing the efficacy of an Eastern-style intervention on factors such
as stress, depression, and spirituality. One-hundred-eight calls in response to the ads were
accepted. Of the 108 callers, 93 made it to the stage of being randomly assigned to an
experimental group, and the others either didn’t respond to return calls, or lost interest
after hearing about the study. For the 93 participants, pretest meetings were scheduled
from November 16-20, 1998 (see Table 2), at a place where the respondent felt
comfortable, such as their home or a public place on campus. Also, during the phone call
the researcher asked each subject “Do you have prior experience with chanting mantras,
meditation, yoga, or biofeedback?” and noted the answer. Results from this question were
used to create two blocks (“past experience” and “no past experience”) for the random
assignment. On November 15, 1998, the researcher, by use of a random number table,
randomly assigned respondents from each block to the three groups- maha mantra,
alternate mantra, and control.

From November 16-20 the researcher, or one of two research assistants, met with
the study participants for a pretest meeting. At the beginning of each meeting the research
team member explained the nature and purpose of the research, and the subject read and
signed the Consent Form for Participating in Research. After signing this form each
participant completed the package of surveys, including the VPI, ICS, and GCS. At the
bottom of the VPI the participants filled in demographic items for gender and age. For
control group members the research team member scheduled a posttest meeting between
December 14-18, 1998 (see Table 2), making all efforts to schedule the posttest exactly
28 days after the pretest. For members of the two chanting groups, the research team
member instructed the subjects to chant on japa beads, as described in the Design section
of this Methodology chapter. At the end of the pretest session the research team member
paid each subject $20. Upon receipt of this payment each subject completed a payment
receipt (Appendix D). Also, at the end of the pretest session subjects in either of the
chanting groups received a compliance log (Appendix D), and the research team member
instructed them to record in this log the number of japa rounds they chanted each day.
Control group members were informed at pretest that at the end of the study they would
be introduced to the mantra.

Of the 93 subjects who were randomly assigned to the three groups, 81 completed
the pre-test session. Regarding the other 12, they either didn't show up for the pre-test
meeting and didn't respond to attempts to schedule another meeting within the 5-day
window, or during the pre-test meeting they decided they didn't want to participate.
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Each subject was phoned by a research team member one or two days after
pretest, to ensure that they understood and were following the procedures of the
experiment. A researcher visited each member of the two chanting groups between
November 23-27. This visit occurred 6 to 8 days after pretest. The purpose of this visit
was to ensure that the participants were chanting properly. During the visit the research
team member chanted at least one round with the subject. Also, compliance logs were
collected, and new compliance log sheets were distributed to subjects. From November
30-December 4, a research team member phoned each subject to check if there were any
difficulties in participating in the study, to check if procedures were being properly
followed, and to obtain any notable responses to the study by participants. A similar
phone contact was made between December 7-11.

Between the dates of December 14-18 (see Table 2) there was an in-person
posttest meeting. During this posttest meeting, subjects completed the packet of
measuring instruments after completing their chanting for that day. This posttest day was
the final day of chanting for the two chanting groups. Posttest meetings were scheduled
within 27-29 days of the pretest. Members of the control group were phoned one or two
days before posttest to remind them of the schedule. Of the 81 participants who
completed the pretest session, 64 remained after the posttest session. Of these 64, 20 were
in the control group, 20 were in the alternate mantra group, and 24 were in the maha
mantra group.

For the 64 participants remaining after posttest, two had their 1-week meeting one
day after the closure of the 3-day window, and one had the 1-week meeting 2 days after
the closure of the 3-day window. For two subjects the posttest meeting was held two days
after the closure of the posttest window. After the followup meetings, when data was
analyzed, it was decided to retain the five subjects described above because none of them
had outlying scores on any of the dependent variables.

All participants were phoned on January 9 or January 10, 1999, to remind them of
the follow-up appointment. A research team member personally met with each subject to
administer the follow-up surveys and pay the remaining $20. In some cases, where a
personal meeting was not possible, participants mailed the surveys to the researcher in a
stamped envelope provided by the researcher at posttest, and the researcher mailed $20 to
the participant upon receipt of the follow-up package. Follow-up measures were
completed within 27-29 days of posttest. Participants signed a receipt for the $20 follow-
up payment. Sixty-two subjects completed the entire study. After all subjects completed

the follow-up session, surveys were scored and data was entered and analyzed using
SPSS.

Table 2

Schedule for Hare Krsna Maha Mantra Japa Research Project

Newspaper Ads for Participants November 5-14, 1998
5-day pretest window November 16-20
5-day 1st week chanting check window November 23-27
5-day 2nd week phone call chanting check window Nov. 30- Dec. 4
5-day 3rd week phone call chanting check window December 7-11
5-day posttest window December 14-18
5-day follow-up window January 11-15

43



Analysis

Data for all instruments were treated as interval. For each instrument, a mean for
each group in the study was calculated at pretest, posttest, and follow-up. Mean
compliance log percentages were calculated for the two chanting groups, and mean ages
were calculated for all three groups. Thus, there were four independent variables. Two of
the independent variables, gender and group status (maha mantra, alternate mantra, or
control) were categorical, and two were interval (age and compliance log frequency).
There were five dependent variables, which were measured at the interval level by the
instruments assessing stress (ICS), depression (GCS), sattva (VPI), rajas (VPI), and
tamas (VPI).

For each of the standardized instruments there were three means (pretest, posttest
and follow-up) for each of the three groups. Therefore, there were 45 means for the
standardized instruments. Also, each of the two chanting groups had a mean compliance
log frequency, and all three groups had an average age.

The main effects examined in this study were the effects of the group (maha
mantra, control, and alternate) independent variable on the five dependent variables.
Analysis of data in this study utilized the hierarchical analysis approach described by
Cohen and Cohen (1983). With this approach to data analysis, independent variables are
entered cumulatively in a prespecified sequence, in accord with the purpose and logic of
the research. This procedure permits extrication of as much causal inference as the data
allow. This is accomplished by protecting the main effects from potentially weakening
statistical influences produced by secondary variables (Cohen & Cohen, 1983). Applied
specifically to this study, gender and age were analyzed at the first level, since they are
not caused by the group independent variable or chanting frequency. Since gender and
age could be spurious variables in the analysis of the chanting variables, it was best to
remove their effects before analyzing the variables related to chanting. Chanting
frequency was analyzed at the next level of the hierarchy, and then the group status
variable was analyzed. ANCOVA, with gender, age, and chanting frequency as
covariates, was used to determine similarity of group means. When ANCOVA resulted in
a significant F test, t tests were performed to determine which groups significantly
differed. Analytical procedures will be described in more detail in the following chapter.

Power Analysis

Power analysis for this 3-group design is explained in Cohen and Cohen (1983).
Alpha level for each F test was .05. Orme and Combs-Orme (1986) offer three general
strategies for determining effect sizes. These are estimations from previous research,
effect sizes selected to indicate a population effect that would have either practical or
theoretical significance, and effect sizes chosen from suggested conventional definitions
of small, medium and large effect sizes. Based on the study of Janowiak and Hackman
(1994), the maha mantra single system design pilot study, and Vedic theory, an effect

size of at least r2 = .3 was expected. To be reasonably sure that effects would be detected,
an r2 of .25 was used for calculation of power and sample size. According to Rosenthal

(1997), an r2 of .25 indicates a strong association and large effect size. Multiple R2, the
effect size of all the independent variables combined, was estimated to be .50, with
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chanting frequency expected to account for most of the explained model variance not
explained by group status. From formula 4.5.1 on page 155 of Cohen and Cohen:

f2 = (R2y B - R2y A)/(1-R2y Ap)
=(50-.25)/(1-.50) = 25/50 = .50
Table E.2 on page 527 (Cohen & Cohen, 1983) provides power values for alpha =
.05. Referring to that table, kg, which is the number of main effect independent variables,

equals one. Therefore, from table E.2, to achieve power of .8, as recommended by Cohen
and Cohen, the L value for kg =1 is 7.85.

From page 155, formula 4.5.2, sample size (n) = L/A2 + ka+kp+1. kp=1 4

described above, and KA = 3. kA represents the number of covariates.
Therefore, n= (7.85/.50) +3 + 1+ 1=20.70

Thus, to achieve a power of .8 (Type II error rate of .2), with alpha (Type I error
rate) = .05, a sample of at least 21 persons per group is necessary to detect an effect size

for group status of r2 = 25.

Statistical Tests

An ANCOVA was performed for each of the five dependent variables, and the t-
tests within the ANOV As were protected t tests (Cohen & Cohen, 1983). Using the
protected t-test combines strong power attributes of the individual t test with the
protection against large experiment-wise Type I error, due to the condition that the F test
must meet the alpha significance level in order for subsequent t tests to be performed.
Thus, the t tests are protected from the accumulation of small alpha levels to large
expermimentwise error rates. Cohen and Cohen conclude that the protected t test is
effective in keeping Type I errors low while maintaining good power levels. The
independent variables of gender and age underwent the same procedures for analysis as
the chanting-related variables, although these two other independent variables were
analyzed at the first level in the hierarchical analysis in order to remove their effects from
the chanting-related variables.
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CHAPTER 4

RESULTS AND DATA ANALYSIS

Loss of Participants and Missing Data

One-hundred-eight persons responded to the newspaper ads for this study. Of these
108, 93 made it to the stage of random assignment, with 31 designated for each of the
three groups. Out of these 93 people, 81 completed the pretest surveys, and 62 completed
the entire study. For the 81 who completed the pretest, 26 were in the maha mantra
group, 27 were in the alternate mantra group, and 28 were in the control group, and for
the 62 who completed the experiment, 24 were in the maha mantra group, 19 in the
alternate mantra group, and 19 in the control group. Reasons for subjects leaving the
study were described in the procedures section of the methodology chapter (chapter 3).

Cohen and Cohen (1983) write "Because Y represents the outcome or effect of the
IVs, when the Y value for a subject is not known, there is little that can be done in MRC
but drop that subject......because the research is focally concerned with Y, we find
unattractive, in general, attempts to make up Y values so as to avoid the loss of
information in the I'Vs and the reduction in n” (p. 276). Thus, they recommend that data
from dropout subjects be dropped from the statistical analysis. Still, for the sake of
completeness, means and standard deviations for subjects who did not complete the study
were calculated, and t tests were performed to determine if dropout scores at pretest
(n=19) were significantly different from non-dropout scores at pretest (n=62).
Specifically, pretest scores for dropouts for each group for each of the five dependent
variables, as well as for gender and age, were compared with pretest scores for non-
dropouts. Altogether 21 t tests were conducted (3 groups x 7 variables), and none of them
were significant at the .05 level. This indicates that dropouts from the survey were
random with respect to the variables studied, rather than due to some systematic factor.

There were very few missing data points in the surveys that were completed. There
were no missing data for any of the independent variables, and none of the dependent
variables had more than 1.1% of its scores missing. Cohen and Cohen (1983) describe a
process for creating a missing data variable in order to positively utilize missing data as
valuable information. However, they explain that when missing values are very few, such
a variable is unnecessary. Therefore, the pairwise deletion method was used for missing
values in the surveys. Nunnally and Bernstein (1994) write that pairwise deletion is
preferable to listwise deletion when there are only a small number of omissions.

Demographics

Tables 3 to 5 show demographic statistics for age, gender, and chanting frequency.

Demographic statistics for age are shown in Table 3. The average age of
participants was 24.63 years, ranging from 18 to 49 years. For the maha mantra group the
average age was 22 .46 years, ranging from 18 to 48 years, for the alternate mantra group
the average age was 24 years, ranging from 19 to 39 years, and for the control group the
average age was 28 years, ranging from 19 to 49 years. An ANOVA comparing average
age for each group resulted in a non-significant F statistic at the .05 level.
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Table 3
Demographic Statistics for Age

Variable Mean Std Dev Minimum MaxXimum N
AGE 24.63 7.71 18.00 49.00 62
AGEMAHA 22.46 5.90 18.00 48.00 24
AGEALT 24.00 5.76 19.00 39.00 19
AGECON 28.00 10.24 19.00 49.00 19

Demographics for gender are shown in Table 4. Among subjects who completed
the study, 31 were female and 31 were male. In the maha mantra group there were 9
males and 15 females, in the alternate mantra group there were 13 males and 6 females
and in the control group there were 9 males and 10 females. A chi-square statistic
comparing the gender distribution between groups resulted in a non-significant p value at
the .05 level.

Table 4

Demographic Statistics for Gender
Variable Females Males N
GENDER 31 31 62
GENMAHA 15 9 24
GENALT 6 13 19
GENCON 10 9 19

Table 5 shows average chanting frequency for the maha mantra group and alternate
mantra group. A t test comparing the differences between these two groups resulted in a
nonsignificant p value at the .05 level.

Table 5
Chanting Frequency Means and Standard Deviations
N = 24 for Maha Group; N = 19 for Alternate Group

Mean Std Dev Minimum Maximum
Maha Mantra Group 2.95 .12 2.46 3.00
Alternate Mantra Group 2.88 .22 2.34 3.04

Scores on Dependent Measures by Group
Stress

Table 6 shows stress scores, as measured by the ICS, for each group at pretest,
posttest and followup. An ANOVA comparing mean ICS scores for each group at pretest
resulted in a non-significant F statistic at the .05 level.

Table 6
Stress Scores by Group at Pretest, Posttest and Followup

N = 24 for Maha Group; N = 19 for Alternate Group; N = 19
for Control Group
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Pretest Mean ICS Score Std Dev

Maha Group 33.43 11.13

Alternate Group 36.59 19.32

Control Group 27.11 13.97
Posttest

Maha Group 22.11 6.80

Alternate Group 40.39 23.16

Control Group 28.06 16.52
Followup

Maha Group 26.76 9.77

Alternate Group 35.87 22.11

Control Group 28.28 14.25

Depression

Table 7 shows depression scores, as measured by the GCS, for each group at
pretest, posttest and followup. An ANOVA comparing mean GCS scores for each group
found a significant difference at pretest (F=5.56; p=.006).

Table 7
Depression Scores by Group at Pretest, Posttest and

Followup

N = 24 for Maha Group; N = 19 for Alternate Group; N = 19
for Control Group

Pretest Mean GCS Score Std Dev
Maha Group 29.75 11.23
Alternate Group 32.02 12.25
Control Group 21.07 8.28

Posttest
Maha Group 21.48 6.76
Alternate Group 30.41 15.59
Control Group 20.34 8.91

Followup
Maha Group 25.18 11.27
Alternate Group 32.30 15.02
Control Group 21.49 9.10
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Sattva

Table 8 shows sattva scores, as measured by the sattva subscale of the VPI, for
each group at pretest, posttest and followup. An ANOVA comparing mean pretest sattva
scores between groups found a significant difference at pretest (F= 3.30; p=.044).

Table 8
Sattva Scores by Group at Pretest, Posttest and Followup

N = 24 for Maha Group; N = 19 for Alternate Group; N = 19
for Control Group

Pretest Mean Sattva Score Std Dev
Maha Group 71.38 7.71
Alternate Group 67.30 8.28
Control Group 73.71 7.43

Posttest
Maha Group 76.61 5.07
Alternate Group 66.45 9.08
Control Group 72.92 7.00

Followup
Maha Group 71.95 6.78
Alternate Group 65.74 9.99
Control Group 73.83 6.87

Rajas

Table 9 shows rajas scores, as measured by the rajas subscale of the VPI, for each
group at pretest, posttest and followup. An ANCOVA comparing mean rajas scores at
pretest for each group found a significant difference at pretest (F= 8.75; p=.001).

Table 9
Rajas Scores by Group at Pretest, Posttest and Followup

N = 24 for Maha Group; N = 19 for Alternate Group; N = 19
for Control Group

Pretest Mean Rajas Score Std Dev
Maha Group 52.44 9.12
Alternate Group 56.21 7.67
Control Group 44.42 9.73

Posttest
Maha Group 50.79 6.60
Alternate Group 51.40 9.27
Control Group 46.10 9.77

Followup
Maha Group 53.75 10.56
Alternate Group 52.02 9.46
Control Group 44.96 9.88

Tamas

49



Table 10 shows tamas scores, as measured by the tamas subscale of the VPI, for
each group at pretest, posttest and followup. An ANOVA comparing pretest famas scores
between groups found a significant difference at pretest (F=5.70; p= .010).

Table 10
Tamas Scores by Group at Pretest, Posttest and Followup

N = 24 for Maha Group; N = 19 for Alternate Group; N = 19
for Control Group

Pretest Mean Tamas Score Std Dev
Maha Group 49.97 10.22
Alternate Group 52.31 10.62
Control Group 40.64 13.35

Posttest
Maha Group 43.61 7.08
Alternate Group 49.12 10.68
Control Group 41.53 13.03

Followup
Maha Group 46.19 7.51

Table 10- Continued Mean Tamas Score Std Dev
Alternate Group 50.52 9.74
Control Group 40.27 13.08

Correlations of Covariates

A large correlation matrix was generated, with computations of all correlations
between all variables in the study. This included correlations involving dependent and
independent variables, as well as all possible combinations of test time (pre, post, and
followup) and group (maha, alternate, and control). This section discusses correlations
involving the covariates in this study, namely gender, age, and chanting frequency, which
were assessed as covariates of the primary independent variable, group status.

Gender

Correlations between gender and the other variables in the study were calculated
using Pearson r. Specifically, correlations for gender in each group- maha, alternate and
control- were calculated for each variable in that group. For instance, correlations for
gender in the alternate group were calculated for pretest, posttest, and followup scores for
the alternate group for each of the five dependent variables. Also, correlations between
gender and age, and gender and chanting frequency, were computed.

For the maha mantra group there were 18 correlations computed (3 test times x 5
dependent variables + age + chanting frequency + gender). Of these 18 calculations, none
were significant at the .05 level, except of course for gender with itself.

For the alternate mantra group there were also 18 calculations, and of these the only
correlation significant at the .05 level, other than gender with itself, was gender alternate
group with age alternate group (r=-.63; p=.004). This indicates that for the alternate
mantra group the 13 males were significantly younger than the 6 females. For the gender
variable females were coded as “1” and males were coded as “2”.
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For the control group there were 17 calculations, because the control group had no
chanting frequency values. Of these 17 correlations, 6 were significant at the .05 level.
Gender for the control group was significantly correlated with control group scores for
Pretest Sattva (r=-.46; p=.048), Followup Sattva (r=-.50; p=.029), Pretest Tamas (r=.50;
p=.028), Posttest Tamas (r=.46; p=.047), Followup Tamas (r=.50; p=.029), and Gender
(r=1.00; p=.000).

These correlations indicate that for the control group males had higher ramas
scores, at all three measurement times, than females, and that females had higher sarttva
scores, at pretest and followup, than males.

For gender, 6 out of 50 (12%) of the correlations with other variables were
significant at the .05 level. Gender was hypothesized to not be significantly correlated
with the other variables.

Age

Correlations between age and the other variables in the study were calculated using
Pearson r. Specifically, correlations for age in each group- maha, alternate and control-
were calculated for each variable in that group. For instance, correlations for age in the
alternate group were calculated for pretest, posttest, and followup scores for the Alternate
Group for each of the five dependent variables. Also, correlations between age and
gender, and age and chanting frequency, were computed.

For the maha mantra group there were 18 correlations computed (3 test times x 5
dependent variables + gender + chanting frequency + age). Of these 18 calculations, none
were significant at the .05 level, except for the correlation of age with itself.

For the alternate mantra group there were also 18 calculations, and of these three
were significant at the .05 level. The correlation with Gender was significant, as
described above, and the correlation between Age Alternate Group and Chanting
Frequency Alternate Group was also significant (r--.47; p=.041), as was the correlation of
age with itself (r=1.00; p=.000). This shows that for the Alternate Group younger
subjects had a higher chanting frequency.

For the control group there were 17 calculations, since the control group had no
chanting frequency values. None of these were significant at the .05 level, except for the
correlation of age with itself.

For age, 2 out of 50 correlations (4%) with other variables were significant at the
05 level. Age was hypothesized to not be correlated with the other variables.

Chanting Frequency

Chanting frequency was hypothesized for the maha mantra group to correlate
positively with sattva, and negatively with stress, depression, rajas and tamas. For the
alternate mantra group chanting frequency was hypothesized to have no correlation with
the other variables.

For the maha mantra and alternate groups correlations between chanting frequency
and all other variables in that group were computed using Pearson r. For each of these
groups there were 18 correlations calculated, as described above for the gender and age
variables.

For the maha mantra group none of the correlations were significant, except for
chanting frequency with itself.
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For the alternate mantra group 11 of 17 correlations were significant at the .05
level. These correlations are presented in Table 11.

Table 11
Significant Chanting Frequency Correlations
Pearson r p value

Pretest Stress Alternate Group -.54 017
Pretest Sattva Alternate Group -.60 007
Pretest Rajas Alternate Group -.65 003
Posttest Stress Alternate Group -.55 015
Posttest Rajas Alternate Group -.56 013
Posttest Depression Alternate Group -47 043
Followup Stress Alternate Group -.64 003
Followup Rajas Alternate Group -.55 016
Followup Depression Alt. Group -48 038
Chanting Frequency 1.00 000

Also, as explained in the above section on Age, the correlation between age
alternate group and chanting frequency alternate group was significant (r=-.47; p=.041).
These data indicate that those who chanted more, compared with those who chanted less,
scored lower on stress at all three measurement periods. For depression, increased
chanting was associated with lower depression scores at posttest and followup. Also,
increased chanting correlated with lower rajas scores at all measurement periods.

Contrary to the secondary hypotheses, chanting frequency had no correlation with
the maha mantra group variables, and it did significantly correlate with several of the
alternate mantra group variables. This will be discussed in the next chapter.

General Covariate Correlations with Other Covariates

Without specifying group status, age and chanting frequency were significantly
correlated (r=-.31; p=.015). That is, chanting frequency is significantly correlated with
age, without regard for whether subjects were in the maha mantra group or the alternate
mantra group. Other intercovariate correlations, without specifying group status, were not
significant. This information is useful in assessing the effects of multicollinearity on the
ANCOVA models that will be presented later in this chapter. Specifically, age and
chanting frequency were significantly correlated at the .05 level, and therefore it is
possible that their effects on dependent variables were somewhat overlapping.
Concerning multicollinearity, Cohen and Cohen (1983) explain that a hierarchical
approach to ANCOVA serves to separate effects of the different independent variables.
This hierarchical approach was used in this study.

Pretest Group Comparisons
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In order to evaluate the effectiveness of random assignment in this experimental
design, pretest scores for each group were compared using ANOVA tests. At the .05 level
there were significant differences between at least two groups at pretest for depression
(p=.006), sattva (p=.044), rajas (p=.001), and tamas (p=.010). Therefore, for these four
variables random assignment was apparently not successful.

For depression, the control group differed significantly at pretest from both the
maha mantra and alternate mantra groups. For sattva, the difference in pretest scores
between the alternate and control groups was significant. For rajas and tamas, the control
group differed significantly at pretest from both the maha mantra and alternate mantra
groups.

Reliability Analyses for Dependent Variable Measures

For all five measures, observed Cronbach’s alpha was less than that reported in the
literature, and as described in the methodology chapter of this dissertation. Still, all of the
scores were in the acceptable range, as Nunnally and Bernstein (1994) explain that, for
group comparisons, an alpha of .70 is satisfactory (see Table 12). Therefore, each of the
scale or subscale scores was retained for subsequent analyses.

Table 12
Alpha for Dependent Measures

Alpha
Sattva (VPI): .86
Rajas (VPI): .82
Tamas (VPI): 87
Stress (ICS): 94

Depression (GCS): 90

Analysis of Effects of Group Status and
Covariates on the Dependent Variables

ANCOVA was used to assess the effects of group status on the dependent
variables. Gender, age and chanting frequency served as covariates in the ANCOVA
analyses. These analyses were performed hierarchically, with age and gender assessed
first, then chanting frequency, and then group status. This order of variable analysis was
selected in accord with the principles of causal priority and removal of confounding
variables, as described in Cohen and Cohen (1983). According to the principle of causal
priority, variables that are temporally prior and unlikely to be affected by other variables
should be analyzed first. Since age and gender fit this description, they were the first
variables analyzed in the hierarchical ANCOV As. The principle of removal of
confounding variables dictates that variables other than the primary variable(s) being
studied should be assessed prior to the main independent variables, in order to remove the
effects of secondary variables when evaluating the effects of the main variables (Cohen
& Cohen, 1983). Therefore, chanting frequency was analyzed prior to group status in the
hierarchical analysis, so that the effects of all covariates were removed when assessing
group status.
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ANCOVA is a combination of analysis of variance with a categorical level
independent variable, and standard regression analysis with an interval level independent
variable. This is an effective method for modeling an interval dependent variable in terms
of both interval and categorical independent variables (Agresti and Finlay, 1986). This
type of analysis is relevant to this study, because all the dependent variables are interval
level, and the independent variables are both categorical, such as group status and gender,
and interval, such as chanting frequency and age.

The main hypotheses of this experiment, stated in the hypotheses section of the
methodology chapter (chapter 3), were that chanting the maha mantra will decrease
stress, depression, rajas and tamas, and will increase sattva, from pretest to posttest.
These changes were additionally predicted to be significantly greater, at the alpha = .05
level, than any similar changes in the dependent variables occurring in the alternate
mantra or control groups. Secondary hypotheses are that chanting frequency will effect
the dependent variables in the same direction as the maha mantra group. That is, the
greater the chanting frequency of the maha mantra, the greater was the expected decrease
in stress, depression, rajas and tamas, and the greater was the expected increase in sattva.
Chanting frequency of the alternate mantra was predicted to not have an effect on the
dependent variables. Also, gender and age were predicted to not have an effect on the
dependent variables. Changes in pretest-followup scores were expected to be in the same
direction as for pretest-posttest for each variable, though the changes for pretest-followup
were predicted to be smaller than the changes from pretest-posttest.

Since the hypotheses described above involve comparisons of means while
controlling for covariates, the ANCOV A statistic was chosen for the purpose. Although
MANCOVA could have also been used in this analysis, with difference scores of pretest-
posttest and pretest-followup serving as the simultaneous dependent variables, the sample
size of the study did not provide sufficient power for efficacious use of the MANCOVA
(Montgomery, 1997). Also, although repeated measures ANCOVA could be used for this
experimental design, repeated measures ANCOVA is more typically used for time series
analysis and trend studies with many more than three data points per subject. Therefore,
ANCOVA was selected for this analysis (McNeil, Newman, & Kelly, 1996).

Since group equivalence of means was not achieved for some of the dependent
variables, it was especially important that the statistical procedure incorporated the
difference in pretest scores. Calculating difference scores (e.g., from pretest to posttest)
and then analyzing these difference scores with ANCOVA is one method of doing this.
However, Cohen and Cohen (1983) note that the reliability of a difference score is likely
to be lower than the variables being differenced, and that change scores tend to be
correlated with pretest scores. Therefore, they are not an objective measure because the
difference scores contain some variance that is due to the pretest score, and thus change
scores do not actually remove the effect of the pretest. Cohen and Cohen recommend
partialling the pretest score from the observed difference score, thus creating a regressed
change score. Nunnally and Bernstein (1994), however, write “...the observed difference
score...is the simplest and most direct definition of change, despite its problems. Also,
remember that standardizing the elements of a difference score may produce spurious
results” (p. 245). Nunnally and Bernstein critique the partiallizing method, pointing out
shortcomings such as treating the pretest score as if it were an error-free true score. They
conclude, “Consequently, observed differences need not be as fatally flawed as was once
thought” (p. 246).
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To compensate for pretest inequalities, ANCOVA was first performed using the
partialling method. To check for substantial differences in the results of the two statistical
approaches, ANCOVA using observed difference scores was also performed for each
dependent variable. Regressed change scores, as described in Cohen and Cohen (1983, p.
416), were calculated according to the following formula:

a-b(rah*sda / sdb)
a: posttest score
b: pretest score

Tab: correlation of pretest scores with posttest scores

sda: standard deviation of posttest scores
sdb: standard deviation of posttest scores

Before running ANCOVA, the data for each dependent variable was evaluated for
adherence to assumptions for the ANCOVA statistic. Bartlett’s Box statistic was used to
assess homoscedasticity, with a .05 significance level chosen to determine whether there
is adequate homoscedasticity for a distribution. Dowdy and Wearden (1991) compare the
homoscedasticity tests of Cochran, Hartley and Bartlett, and conclude that Bartlett’s test
is the most powerful of the three. Also, they explain that the F test is robust with respect
to departures from homogeneity, and that a significance level of p = .05 in the Bartlett
statistic is an adequate measure of homoscedasticity for evaluating the homoscedasticity
assumption for using the F distribution. The method of weighted least squares is a viable
option for using regression techniques when there is severe violation of the
homoscedasticity assumption. Sen and Srivastava (1990) explain that the weighted least
squares approach ascribes smaller weights to larger errors, and that the method is a
special case of generalized least squares. They caution that weighted least squares should
not be utilized unless deviation from homoscedasticity is extreme.

For each ANCOVA a test comparing a linear explanation for the data with a
nonlinear relationship was performed. In some cases neither a linear nor a nonlinear
model produced a significant p value (at p = .05). This indicates that the relationship
between the dependent variable and the independent variable being tested for linearity
was so weak that no model explained a statistically significant portion of the variance. In
the case of dependent variables regressed on the age variable, a non-significant p value
was predicted by the hypotheses of this study, namely that age will not have a significant
effect on the dependent variables. Still, when neither the p value for a linear or nonlinear
explanation was significant, the lower p value indicated which type of model best
explained the relationship between the two variables (Ryan, 1997). That is, the type of
model with the lower p value explained more variance than the other type of model.
Besides age, chanting frequency was the other interval-level independent variable, and
therefore chanting frequency was also tested for a linear relationship with the dependent
variables. According to the hypotheses of this study chanting frequency was predicted to
have a relationship with the dependent variables, and therefore the p values for chanting
frequency in the linearity tests are expected to be lower than the p values for age,
indicating that a linear model explains more of the variance for chanting frequency than
for age.

Slopes for the dependent variables for each group of the age variable were
calculated to estimate similarity of slopes and effects of interactions. Rigdon, Shumacker,
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and Wothke (1996) explain that markedly different slopes across groups between two
variables indicate that an interaction term is necessary to explain the relationship between
the three variables. According to Rigdon et al., similarity of slopes is also support for the
fulfillment of the linearity assumption. Specific to japa studies, if the slope of age
regressed on the dependent variable is the same for the maha mantra group, the alternate
group, and the control group, then it means that there is no significant interaction between
age and group status in relation to the dependent variable. Sheskin (1997) suggests that a
difference in slopes between groups of more than .50 may be considered large, and this
standard was used in the following analyses.

If the total explained variance for an ANCOVA was significant at the .05 level,
then t tests were performed to determine which of the three group comparisons had
significant differences at the .05 level. Also, 95% confidence intervals (CI) were
calculated for each t test. For each ANCOVA a model with a group status-gender
interaction term was computed. In no case did this term have a statistically significant
effect on the dependent variable, and therefore the term was dropped from the model in
all cases.

After the ANCOVA, t tests for the main effects of the different groups on the
dependent variable were performed if the F test for the explained variance of the entire
model was significant at the .05 level. In addition, effect sizes are presented with the eta
squared statistic. Nunnally and Bernstein (1994) describe eta as a universal measure of
relationship that can be used regardless of the form of the relationship. Eta is a correlation
ratio that is calculated by computing the variance in the dependent variable about any
curve of the relationship. Further, they state that eta applies equally well to categorical or
continuous variables, which is relevant to this study because there are independent
variables that are categorical and continuous. They write “Although F is basic to
statistical inferences about group mean differences in the population, eta indicates how
strong the relationship is, thus describing the independent variable’s explanatory power.”
(p- 138).

Difference Scores

The ANCOV As in the following analyses used difference scores. Therefore,
difference scores for the dependent variables, which can also be calculated from Tables
6-10, are presented below in Table 13.

Table 13
Difference Scores for Dependent Variables by Group from Pretest to Posttest and from
Pretest to Followup

Mean Difference

Stress Scores

Maha Group From Pretest To Posttest -11.32
Alternate Group From Pretest To Posttest 3.80
Control Group From Pretest To Posttest .95
Maha Group From Pretest To Followup -6.67
Alternate Group From Pretest To Followup -.72
Control Group From Pretest To Followup 1.17

Depression Scores
Maha Group From Pretest To Posttest -8.27
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Alternate Group From Pretest To Posttest -1.61

Control Group From Pretest To Posttest -.73
Maha Group From Pretest To Followup -4.57
Alternate Group From Pretest To Followup .28
Control Group From Pretest To Followup .42

Sattva Scores

Maha Group From Pretest To Posttest 5.23
Alternate Group From Pretest To Posttest -.85
Control Group From Pretest To Posttest -.79
Maha Group From Pretest To Followup .57
Alternate Group From Pretest To Followup -1.56
Control Group From Pretest To Followup .12
Rajas Scores
Maha Group From Pretest To Posttest -1.65
Alternate Group From Pretest To Posttest -4.81
Control Group From Pretest To Posttest 1.68
Maha Group From Pretest To Followup 1.31
Table 13- continued Mean Difference
Alternate Group From Pretest To Followup -4.19
Control Group From Pretest To Followup .54

Tamas Scores

Maha Group From Pretest To Posttest -6.36
Alternate Group From Pretest To Posttest -3.19
Control Group From Pretest To Posttest .89
Maha Group From Pretest To Followup -3.78
Alternate Group From Pretest To Followup -1.79
Control Group From Pretest To Followup -.37

The difference scores shown in Table 13 reflect the change in average group scores
from pretest to posttest and pretest to followup for each dependent variable. ANCOV As
tested the difference in these change scores between groups, controlling for age, gender,
and chanting frequency. Table 14 shows the difference in change scores between groups,
which are the values that were actually evaluated for statistical significance. The values
in Table 14 can be calculated from Table 13. For calculation of partiallized change
scores, the formula in Cohen and Cohen (1983, p. 46), which was described in the
preceding section, was applied to the mean difference scores in Table 14.

Table 14
Difference in Change Scores for Dependent Variables by Group from Pretest to Posttest
and from Pretest to Followup

Mean Difference

Stress Scores
Maha/Alternate From Pretest to Posttest -15.12%*
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Maha/Control From Pretest to Posttest
Alternate/Control From Pretest to Posttest

Maha/Alternate From Pretest to Followup
Maha/Control From Pretest to Followup
Alternate/Control From Pretest to Followup

Depression Scores
Maha/Alternate From Pretest to Posttest
Maha/Control From Pretest to Posttest
Alternate/Control From Pretest to Posttest

Depression Scores
Maha/Alternate From Pretest to Followup
Table 14- continued
Maha/Control From Pretest to Followup
Alternate/Control From Pretest to Followup

Sattva Scores
Maha/Alternate From Pretest to Posttest
Maha/Control From Pretest to Posttest
Alternate/Control From Pretest to Posttest

Maha/Alternate From Pretest to Followup
Maha/Control From Pretest to Followup
Alternate/Control From Pretest to Followup

Rajas Scores
Maha/Alternate From Pretest to Posttest
Maha/Control From Pretest to Posttest
Alternate/Control From Pretest to Posttest

Maha/Alternate From Pretest to Followup
Maha/Control From Pretest to Followup
Alternate/Control From Pretest to Followup

Tamas Scores
Maha/Alternate From Pretest to Posttest
Maha/Control From Pretest to Posttest
Alternate/Control From Pretest to Posttest

Maha/Alternate From Pretest to Followup
Maha/Control From Pretest to Followup
Alternate/Control From Pretest to Followup

*Indicates a statistically significant value at alpha = .05.
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-12.27*
2.85

-5.95
-7.84
-1.89

-6.66*
-7.54%
-.88

-4.85
Mean Difference
-4.99%
-.14

6.08*
6.02*
-.06

2.13
A5
-1.68

3.16
-3.33
-6.49

5.50
17
-4.73

-3.17
-7.25%
-4.08

-1.99
-341%
-142



Pretest-Posttest Analysis of Stress Variable

Tests of Assumptions, Interaction. and Outliers for Pretest-Posttest Analysis of the Stress
Variable.

Analysis of residuals was performed for partiallized difference scores and observed
difference scores for the pretest-posttest analysis of the stress variable. For partiallized
scores, Bartlett’s Box statistic for homogeneity, F (2, 7601), had a p value of .166, and
for observed scores, Bartlett’s Box statistic for homogeneity, F (2, 7601), had a p value of
.125. These non-significant p values indicate that the data possess adequate homogeneity
of variance for the ANCOVA.

According to Nunnally and Bernstein (1994), about 5% of standardized residuals
can be expected to have a value greater than 2. Cohen and Cohen (1983) state “When
residuals are standardized by dividing them by their standard deviation, a residual that is
as much as three (or, certainly, four) of these units in absolute size is reasonably
considered an outlier” (p. 48). They further state that outliers are particularly bothersome
when they are predominantly of the same sign.

For partiallized scores, 4 of 62 standardized residual scores had values greater than
2. These four values were -3.64,-3.29, 2.97, and 2.04. The raw data for these scores were
examined for correct entry, and no mistakes were found. Since posttest roughly coincided
with finals week, the end of the semester, and the start of the December holiday season,
the author conjectured that these factors combined to produce substantially increased or
decreased amounts of stress on the outliers. These influences are expected, especially
with a student population. For this reason, as well as the fact that two outliers were
positive and two were negative, thus reducing their negative impact on the statistical
calculation, these outlying scores were retained for the analysis. Also, 4 outliers out of 62
scores is only slightly above 5% (6.45%), and Cohen and Cohen (1983) caution that the
decision to discard data from outliers “should not be taken lightly” (p. 128).

For observed difference scores, only 3 (4.84%) of the data points had a
standardized residual greater than 2, and one of these outlying scores was of a different
sign than the other two. The same analysis as provided for the partiallized residuals
applies, and therefore the data for the outliers was retained for the ANCOVA analysis.

To test for adherence of the data to the linearity assumption of the ANCOVA, F
tests were conducted to determine whether a linear or non-linear model best explained the
relationship between pretest-posttest stress scores and chanting frequency scores. The p
value of the F statistic for a linear explanation was .087, and the p value of the F statistic
for a non-linear explanation was .477. This indicates that a linear model is a better fit for
the data. The same statistical procedure was used to assess the form of the relationship
between pretest-posttest stress scores and age values. The p value of the F statistic for a
linear explanation was .037, and for a non-linear explanation the p value was .320. This
indicates that a linear explanation for the relationship between age and pretest-posttest
difference scores for stress explained more variance than a non-linear explanation, and
was therefore a better fit for the data.

As an additional test for linearity, observed difference scores for each group for
pretest-posttest were regressed on the age variable. For the alternate mantra group the
slope was -.03, for the maha mantra group the slope was .03, and for the control group
the slope was .04. These similar slopes across groups suggest a linear relationship.

ANCOVA Using Partiallized Pretest-Posttest Stress Difference Scores.
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Hypothesis 1 in the methodology chapter stated that the maha mantra group will
show significantly decreased stress, at the .05 level, from pretest to posttest compared
with the alternate group and the control group. Table 15 shows the results of a
hierarchical ANCOVA, using partiallized difference scores, assessing the effects of group
status on stress, with gender, age and chanting frequency as covariates. Effects of gender
and age were calculated first, then chanting frequency was assessed, and then the effects
of group status were analyzed:

Table 15
Results of ANCOVA Using Partiallized Pretest-Posttest Stress Difference Scores

Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 13.92 .000 .33

Age 7.52 .008 .06
Gender .092 .763 .00
Chanting Frequency .308 .581 .08

Total Var. 7.15 .000

Explained

Pearson R for this ANCOVA was .62 (Multiple R2= .39). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and alternate comparison (p= .000; CI for difference= [8.26, 24.19]) and the maha
and control comparison (p= .001; CI for difference= [-15.84, -4.30]).

The result of the F test of the ANCOVA for group status (p= .000) indicates that
group status had an effect on stress. The t tests and confidence intervals for maha-control
and maha-alternate comparisons show that the decrease in the maha group's stress score
was significant at the .05 level, compared to the change in score of either of the other
groups. This was shown by the significance levels as well as the confidence intervals,
both of which indicate that such results can be expected by chance less than 1 % of the

time. The Multiple R2 value of .39 means that 39% of the variance in stress difference
scores was accounted for by the complete model. The partial eta squared values for the
four variables show the proportion of variance explained by each variable, controlling for
all of the other variables in the model. From the F tests, age was the only covariate with a
significant effect on stress, though the effect size for age was only 6.0%.

ANCOVA Using Observed Pretest-Posttest Stress Difference Scores.

Table 16 shows the results of a hierarchical ANCOVA, using observed difference
scores, assessing the effects of group status on stress, with gender, age and chanting
frequency as covariates. Effects of gender and age were calculated first, then chanting
frequency was assessed, and then the effects of group status were analyzed.

Table 16

Results of ANCOVA Using Observed Pretest-Posttest Stress Difference Scores

Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 9.06 .000 .25

Age 5.62 .021 .03
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Gender .11 .740 .00
Chanting Frequency 1.83 .182 .02
Total Var. Explained 5.14 .001

Pearson R for this ANCOVA was .56 (Multiple R2= 31). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and alternate comparison (p= .001; CI for difference= [-23.14,-7.11]) and the maha
and control comparison (p= .000; CI for difference= [6.23, 18.32]).

Using observed difference scores instead of partialled difference scores, the results

were essentially unchanged. The lower value for Multiple R2 indicates that the model
explained less of the variance using observed scores, and the lower partial eta squared
score for group status shows that group status explained less of the variance in the stress
variable, compared with the partialled score calculation. However, the effects of group
status were still statistically significant for maha-alternate and maha-control comparisons.
Effect size measures and significance tests reveal that age was less of an influence on
stress using observed difference scores. Chanting frequency and gender remained non-
significant factors.

Pretest-Followup Analysis of the Stress Variable

Tests of Assumptions for Pretest-Followup Analysis of the Stress Variable.
Analysis of residuals was performed for partiallized difference scores and observed

difference scores for the pretest-followup analysis of the stress variable. For partiallized
scores, Bartlett’s Box statistic for homogeneity, F (2, 7601), had a p value of .108, and
for observed scores, Bartlett’s Box statistic for homogeneity, F (2, 7601), had a p value of
.104. These non-significant p values indicate that the data possess adequate homogeneity
of variance for the ANCOVA.

For partiallized scores, only 1 of 62 (1.61%) standardized residual values were
greater than 2. This outlying score, after confirming that data entry for the score is
correct, was retained for the statistical analysis. For observed difference scores, only 2 of
62 (3.23%) scores had a standardized residual value greater than 2. Because they
represent less than 5% of the scores, and because the two outliers are of opposite sign,
they were retained for the analysis.

To test for adherence of the data to the linearity assumption of the ANCOVA, F
tests were conducted to determine whether a linear or non-linear model best explains the
relationship between pretest-followup stress scores and chanting frequency scores. The p
value of the F statistic for a linear explanation was .0056, and the p value of the F statistic
for a non-linear explanation was .130. This indicates that a linear model is a better fit for
the data. The same statistical procedure was used to assess the form of the relationship
between pretest-posttest stress scores and age values. The p value of the F statistic for a
linear explanation was .078, and for a non-linear explanation the p value was .303. This
indicates that a linear explanation for the relationship between age and pretest-followup
difference scores for stress explains more variance than a non-linear explanation, and is
therefore a better fit for the data.

As an additional test for linearity, observed difference scores for each group for
pretest-followup were regressed on the age variable. For the maha mantra group the slope
was -.155, for the alternate mantra group the slope was .199, and for the control group the
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slope was .069. These similar slopes across groups suggest a linear relationship, and thus
the linearity assumption for the ANCOVA was adequately satisfied.
ANCOVA Using Partiallized Pretest-Followup Stress Difference Scores.

Hypothesis 6 in the Methodology Chapter stated that the maha mantra group will
show significantly decreased stress, at the .05 level, from pretest to followup compared
with the alternate group and the control group, though this decrease was hypothesized to
be less than the decrease from pretest to posttest. Using a hierarchical ANCOVA with
partiallized difference scores, assessing the effects of group status on stress from pretest
to followup, with gender, age and chanting frequency as covariates, the p value for the F
statistic for the variance explained for the entire model was .096, which is not significant

at the .05 level, and the p value for the effects of group status was .724. Partial eta for
group status was .011, and none of the covariates had an eta squared greater than .02, nor
did any of the covariates have a significant t value at the .05 level. These results show
that the model as a whole does not explain variance in the dependent variable at a
significant level. Group status t tests were not performed because the F test was not
significant.

ANCOVA Using Observed Difference Scores for Pretest-Followup Stress Scores.

Using a hierarchical ANCOVA with observed difference scores, assessing the
effects of group status on stress from pretest to followup, with gender, age and chanting
frequency as covariates, the p value for the F statistic for the variance explained for the
entire model was .056, and the p value for the effects of group status was .082. Eta
squared for group status using observed differences was .12. Chanting frequency had a
significant p value for the F test (.004), indicating that, controlling for the other variables
in the model, chanting frequency had a significant effect on stress from pretest to

followup. Chanting frequency had an eta2 of .155. Group comparison t tests for group
status were not conducted because the F test for total explained variance was not
significant at the .05 level.

Statistical Analysis of the Depression Variable

Pretest-Posttest Analysis of Depression
Tests of Assumptions, Interaction and Outliers for Pretest-Posttest Depression Scores.
Residual analysis for partiallized difference pretest-posttest depression scores
revealed five standardized residual values greater than 2. These values were 2.31,2.01, -
2.18,-2.201, and -2.26. Since these values contain two positive numbers and three
negative numbers, and because none of them exceed 2 by more than .308 in absolute
value, all these scores were retained for the ANCOVA analysis. Cohen and Cohen (1983)
explain that “a residual that is as much as three (or, certainly, four) of these units in
absolute size is reasonably considered an outlier” (p. 48). Bartlett’s Box statistic for
homoscedasticity was .130, indicating that the data was adequately homoscedastistic for
the ANCOVA. Residual analysis for observed difference pretest-posttest depression
scores also showed five standardized residual values greater than 2. These values were
2.09,2.067,2.13,-2.09, and -2.37. For the same reasons applied in the case of
partiallized pretest-posttest depression scores, all five outlying scores were retained for
the ANCOVA. Bartlett’s Box statistic for observed scores was .240, and thus the
distribution was adequately homoscedastistic for the ANCOVA.

62



To test for linearity, F tests were run to compare the appropriateness of a linear
explanation for the depression scores charted against chanting frequency values with a
non-linear explanation. The p value for the F statistic for a linear explanation was .004,
and the p value for a non-linear explanation was .011, indicating that a linear model is a
better fit. For depression scores charted against age, the p value for the F statistic for a
linear explanation was .052, and the p value for a non-linear explanation was .557, again
providing statistical evidence for the linear model.

Observed difference scores for each group for pretest-posttest were regressed on
the age variable. For the maha mantra group the slope was -.191, for the alternate mantra
group the slope was -.250, and for the control group the slope was -.034. These similar
slopes across groups suggest a linear relationship and lack of interaction.

ANCOVA for Pretest-Posttest Depression Scores Using Partiallized Differences.

Hypothesis 2 in the Methodology Chapter stated that the maha mantra group will
show significantly decreased depression, at the .05 level, from pretest to posttest
compared with the alternate group and the control group. Table 17 shows the results of a
hierarchical ANCOVA, using partiallized difference scores, analyzing the effects of
group status on depression, with gender, age and chanting frequency as covariates.
Effects of gender and age were calculated first, then chanting frequency was evaluated,
and then the effects of group status were assessed.

Table 17
Results of ANCOVA Using Partiallized Pretest-Posttest Depression Difference Scores

Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 7.54 .001 .21

Age 4.71 .034 .01
Gender .54 .467 .01
Frequency 6.85 .011 .15

Total Var. 5.43 .000

Explained

Pearson R for this ANCOVA was .57 (Multiple R2= 33). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and alternate comparison (p= .002; CI for difference= [1.03, 11.88]) and the maha
and control comparison (p= .010; CI for difference= [-12.58, -4.06]).

The result of the F test of the ANCOVA (p = .001) for group status indicates that
group status had an effect on depression, and the p value for overall explained variance
(p=.000) shows that the model as a whole had a significant effect on pretest-posttest
depression scores. Significance levels of t tests and t test confidence intervals for maha-
alternate and maha-control show that the decrease in the maha group’s depression score
was significant at the .05 level, compared to the change in score of either of the other
groups, controlling for the covariates. This was demonstrated by the p values as well as
the confidence intervals, both of which indicate that such results can be expected by

chance less than 1% of the time. The Multiple R2 value of .33 means that 33% of the
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variance in depression difference scores is accounted for by the complete model. The

partial eta2 values for the four variables show the proportion of variance explained by
each variable, controlling for the other variables in the model. Although the p value for
the F test for age was significant at the .05 level, age explained less than 1% of the
variance, while chanting frequency, which also had a significant p value for the F
statistic, explained 15% of the variance.

ANCOVA Using Observed Difference Scores for Depression Pretest-Posttest.

Table 18 shows the results of a hierarchical ANCOVA, using observed difference
scores, evaluating the effects of group status on pretest-posttest depression scores, with
gender, age and chanting frequency as covariates. Effects of gender and age were
computed first, then chanting frequency was assessed, and then the effects of group status
were analyzed:

Table 18

Results of ANCOVA Using Observed Pretest-Posttest Depression Difference Scores
Source of Variation F Sig. of F (p value)  Effect Size (Part Eta2)
Group Status 9.26 .000 .25

Age 5.34 .025 .01
Gender .65 .422 .01
Chanting Frequency 5.41 .024 .17

Total Var. Explained 5.98 .000

Pearson R for this ANCOVA was .59 (Multiple R2= .35). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and alternate comparison (p= .013; CI for difference= [-11.85, -1.47]) and the maha
and control comparison (p= .000; CI for difference= [3.62, 11.46]).

Using observed difference scores instead of partiallized difference scores, the
results were basically the same. Effects of group status were significant, as are effects of
chanting frequency and age. However, age explained only a very small percentage of the
variance (1%). Significance levels of t tests illustrate that maha-alternate and maha-
control differences were significant.

Pretest-Followup Analysis of the Depression Variable
Tests of Assumptions, Interaction and Outliers for Pretest-Followup Depression Scores.
Analysis of residuals was performed for partiallized difference scores and observed
difference scores for the pretest-followup analysis of the Depression variable. Partiallized
and observed scores each had 3 values with a standardized residual greater than 2. Also,
for each method two of the outliers were of one sign, and the third was of the opposite
sign. Therefore all outlying scores were retained for the ANCOVAs.
The p value for Bartlett’s Box statistic for homogeneity, F (2, 7601), for
partiallized scores was .109, and for observed scores the p value was .103, indicating that
the data possess sufficient homogeneity of variance for the ANCOVA.
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F tests were performed to determine whether a linear or non-linear model best
explained the relationship between pretest-followup depression scores and chanting
frequency scores. For a linear explanation the p value was .004, and for a non-linear
explanation the p value was .054. Comparing the dependent variable with age, the
linearity p value was .025, and the non-linear value was .3480. Therefore, these
relationships adequately satisfied the linearity assumption of the ANCOVA.

Observed difference scores for each group for pretest-followup were regressed on
the age variable. For the maha mantra group the slope was -.191, for the alternate mantra
group the slope was -.1433, and for the control group the slope was -.0245. These similar
slopes indicate that the linearity assumption was satisfied for the pretest-followup
depression data.

ANCOVA Using Partiallized Pretest-Followup Depression Difference Scores.

Hypothesis 7 in the Methodology Chapter stated that the maha mantra group will
show significantly decreased depression, at the .05 level, from pretest to followup
compared with the alternate group and the control group, though this decrease was
hypothesized to be less than the decrease from pretest to posttest. Table 19 shows the
results of a hierarchical ANCOVA, using partiallized difference scores, evaluating the
effects of group status on pretest-followup depression scores, with gender, age and
chanting frequency as covariates. Effects of gender and age were computed first, then
chanting frequency was assessed, and then the effects of group status were analyzed.

Table 19

Results of ANCOVA Using Partiallized Pretest-Followup Depression Difference Scores
Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 3.97 .024 .12

Age .64 .429 .06
Gender .06 .815 .01
Chanting Frequency 6.67 .012 .11

Total Var. Explained 3.06 .016

Pearson R for this ANCOVA was .46 (Multiple R2= 22). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and control comparison (p= .004; CI for difference= [-12.23, -2.54]).

The p value for group status (.024) was statistically significant at the .05 level, and
shows that group status had an effect on depression from pretest to followup. Although
the overall effect of the three covariates was not statistically significantly at the .05 level,
chanting frequency did have a significant effect (p = .012), controlling for other variables.
Group status and chanting frequency explained 12% and 11%, respectively, of the
variance. Gender and age did not have significant p values. Results of the t tests show
that the maha-control comparison was the only significant difference at the .05 level for
pretest-followup depression data.

ANCOVA Using Observed Difference Scores for Pretest-Followup Depression Values.
Table 20 shows the results of a hierarchical ANCOVA, using observed difference

scores, evaluating the effects of group status on pretest-followup depression scores, with

gender, age and chanting frequency as covariates. Effects of gender and age were

65



computed first, then chanting frequency was assessed, and then the effects of group status
were analyzed.

Table 20

Results of ANCOVA Using Observed Pretest-Followup Depression Difference Scores
Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 6.94 .002 .20

Age .81 .372 .03
Gender .12 .729 .01
Chanting Frequency 2.70 .106 .16

Total Var. Explained 3.50 .008

Pearson R for this ANCOVA was .49 (Multiple R2= 24). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and control comparison (p= .016; CI for difference= [.88, 9.10]).

Using observed difference scores instead of partiallized difference scores for
pretest-followup depression, there were minor differences in the results. Most notably,
chanting frequency had a significant effect (.012) on depression difference scores using
partiallized differences, and the effect of chanting frequency was non-significant using
observed differences.

Statistical Analysis of the Sattva Variable

Pretest-Posttest Analysis of the Sattva Variable

Tests of Assumptions, Interaction and Outliers for Pretest-Posttest Analysis of the Sattva
Variable.

Analysis of residuals was performed for partiallized difference scores and observed
difference scores for the pretest-posttest analysis of the sattva variable. For partiallized
scores there were 2 outliers, with values of -2.02 and -2.25. Since these two scores
represented only 3.23% of the values, and 5% of the values can be expected by chance to
have standardized residuals greater than 2, these scores were retained for the ANCOVA.
For standardized scores there were 3 outliers (4.84%), none of which had an absolute
value greater than 2.152, and therefore these scores were also retained for the ANCOVA.

The p value for Bartlett’s Box statistic for the partiallized distribution was .065, and
for the observed distribution the p value was .169. These values, which were not
significant at the .05 level, indicate that the distributions are adequately
homosecedastistic for the ANCOVA.

To test for the linearity assumption, F tests were performed to determine whether a
linear or non-linear model best explains the relationship between pretest-posttest sattva
scores and chanting frequency scores. The p value of the F statistic for a linear
explanation was .040, and for a non-linear explanation the p value was .169, indicating
that a linear approximation is a better fit for the relationship than a non-linear
approximation. The same procedure was applied to the relationship between pretest-
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posttest sattva scores and age scores. For this relationship, the p value of the F statistic for
a linear explanation was .088, and for a non-linear explanation the p value was .234,
suggesting that a linear approximation is a better fit for the data.

As an additional test for linearity, observed difference scores for each group for
pretest-posttest were regressed on the age variable. For the maha mantra group the slope
was -.189, for the alternate mantra group the slope was .033, and for the control group the
slope was .057. These similar slopes across groups suggest a linear relationship and lack
of interaction.

ANCOVA Using Partiallized Pretest-Posttest Sattva Difference Scores.
Hypothesis 3 in the Methodology Chapter stated that the maha mantra group will

show significantly increased sattva, at the .05 level, from pretest to posttest compared
with the alternate group and the control group. Table 21 shows the results of a
hierarchical ANCOVA, using partiallized difference scores, assessing the effects of group
status on sattva, with gender, age and chanting frequency as covariates. Effects of gender
and age were calculated first, then chanting frequency was assessed, and then the effects
of group status were analyzed.

Table 21

Results of ANCOVA Using Partiallized Pretest-Posttest Sattva Difference Scores

Source of Variation F Sig. of F (p value)  Effect Size (Part Eta2)
Group Status 8.24 .001 .23

Age .86 .357 .01
Gender 1.06 .308 .00
Chanting Frequency 2.22 .142 .03

Total Var. Explained 4.12 .003

Pearson R for this ANCOVA was .52 (Multiple R2= 27). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and alternate comparison (p= .011; CI for difference= [1.47, 10.68]) and the maha
and control comparison (p= .001; CI for difference= [-9.43, -2.60]).

These statistics show that group status had a statistically significant effect on sattva
from pretest to posttest at the .05 level, accounting for 23% of the variance. As a whole (p
= .259) and individually the covariates did not have a statistically significant effect on the
dependent variable. Significance levels of the t tests provide evidence that the maha
mantra group differed significantly from both the alternate mantra group (p = .011) and
the control group (p = .001), and that the Alternate Mantra and control groups did not
significantly differ from each other.

Results of ANCOVA Using Observed Pretest-Posttest Sattva Difference Scores.

Table 22 shows the results of a hierarchical ANCOVA, using observed difference
scores, assessing the effects of group status on sattva, with gender, age and chanting
frequency as covariates. Effects of gender and age were calculated first, then chanting
frequency was assessed, and then the effects of group status were analyzed.
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Table 22
Results of ANCOVA Using Observed Pretest-Posttest Sattva Difference Scores

Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 6.31 .003 .18

Age 1.46 .233 .00
Gender .05 .822 .00
Chanting Frequency 3.64 .061 .07

Total Var. Explained 3.55 .007

Pearson R for this ANCOVA was .49 (Multiple R2= 24). Three t tests were
performed to identify significant comparisons. Significant p values were found for the
maha and alternate comparison (p= .014; CI for difference= [1.49, 10.70]) and the maha
and control comparison (p= .002; CI for difference= [-9.70, -2.32]).

Using observed difference scores instead of partiallized difference scores, the
results were essentially unchanged. With observed scores group status explained more of
the variance, and chanting frequency explained less of the variance, compared with
partiallized scores. Still, covariates, as a whole and individually were not significant at
the .05 level, and group status was significant, with both the maha-alternate and maha-
control comparisons showing statistically significant comparisons.

Pretest-Followup Analysis of the Sattva Variable
Tests of Assumptions, Interaction and Outliers for Pretest-Followup Sattva Scores.

Analysis of residuals was performed for partiallized difference scores and observed
difference scores for the pretest-followup analysis of the sattva variable. For both
observed and partiallized scores there were 3 outliers, representing 4.84% of the 62
scores in each data set. Since this was less than the 5% of scores that would be expected
by chance to have a standardized residual greater than 2, these outlying scores were
retained for the ANCOVAs.

The p value for Bartlett’s Box statistic for partiallized scores was .129, and for
observed scores the p value was .112. These non-significant p values indicate that there is
adequate homogeneity for the ANCOVA.

Linearity tests for Chanting Frequency and pretest-followup sattva scores produced
a p value for a linear explanation of .000, and a p value for a nonlinear explanation of
.894. For age charted against pretest-followup sattva scores the linearity p value was
050, and the nonlinear explanation produced a p value of .215. These results indicate that
a linear explanation is a better fit for the data than a nonlinear explanation.

When observed difference scores were regressed on Age, the slope for the maha
mantra group was .156, for the alternate mantra group the slope was .056, and for the
control group the slope was .147. These similar slopes indicate a linear relationship and
absence of interaction, and thus the linearity assumption for the ANCOVA was
adequately satisfied.

ANCOVA Using Partiallized Pretest-Followup Difference Scores for Sattva.

Hypothesis 8 in the Methodology Chapter stated that the maha mantra group will
show significantly decreased sattva, at the .05 level, from pretest to followup compared
with the alternate group and the control group, though this decrease was hypothesized to
be less than the decrease from pretest to posttest.Table 23 shows the results of a
hierarchical ANCOVA, using observed difference scores, assessing the effects of group
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status on sattva from pretest to followup, with gender, age and chanting frequency as
covariates. Effects of gender and age were calculated first, then chanting frequency was
assessed, and then the effects of group status were analyzed.

Table 23
Results of ANCOVA Using Partiallized Pretest-Followup Sattva Difference Scores

Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 5.00 .010 .15

Age .83 .367 .01
Gender .24 .625 .01
Chanting Frequency .78 .380 .11

Total Var. Explained 2.37 .051

Pearson R for this ANCOVA was .42 (Multiple R2= 18). Although the p value for
the F test for group status was significant at the .05 level (p = .010), the overall explained
variance did not have a significant p value (p = .051). Apparently, the extra degrees of
freedom supplied by the covariates, as well as their added standard error, diminished the
explanatory ability of the model, which otherwise accounts for 18% of the variance in
pretest-followup sattva scores. None of the covariates had a significant p value for the F
test.

ANCOVA Using Observed Pretest-Followup Difference Scores for Sattva.

Using a hierarchical ANCOVA with observed difference scores, assessing the
effects of group status on sattva from pretest to followup, with gender, age and chanting
frequency as covariates, the p value for the F statistic for the variance explained for the
entire model was .058, and for group status the p value was .504, neither of which are

significant at the .05 level. Eta2 for group status was .131, and for chanting frequency

eta2 was .102. Multiple R2 for the model was .145. These results show that the model as
a whole did not explain variance in the dependent variable at a significant level.

Statistical Analysis of the Rajas Variable

Pretest-Posttest Analysis of Rajas

Tests of Assumptions, Interaction and Outliers for Pretest-Posttest Rajas Scores.

Residual analysis for partiallized difference pretest-posttest rajas scores resulted in
3 standardized residual values greater than 2. Since this represents only 4.84% of the
values, the three outlying scores were retained for the ANCOVA. For observed scores
there were 4 residuals, whose values were -2.00, 2.37,2.52,and 2.11. Since none of these
outliers had an absolute value greater than 2.52, they were retained for the ANCOVA.

Bartlett’s Box statistic, F (2, 7601), produced a p value of .118 for partiallized
values, and .176 for observed values, indicating that the distributions were adequately
homoscedastistic for the ANCOVA.

A test assessing the appropriateness of a linear model for pretest-posttest rajas
scores charted against chanting frequency values produced a p value of .002 for a linear
model and .169 for a nonlinear model. For rajas scores charted against age values, a
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linear model produced a p value of .404, and a nonlinear model had a p value of 415.
These results indicate that a linear model was the best fit for the data.

Observed pretest-posttest difference scores were regressed on the age variable to
assess similarity of slopes. For the maha group the slope was -.207, for the Alternate
Group the slope was .390, and for the control group the slope was .0568. Sheskin (1997)
suggests that a difference in slopes between groups of more than .5 may be considered
large. Therefore F tests were performed to determine whether the relationship between
age and pretest-posttest rajas scores is best described as linear or quadratic. The p value
(.709) for the quadratic F test was larger than the p value for the linear F test, and the
quadratic model explained only 4% more variance than the linear model. A quadratic
approximation therefore does not significantly add to the explanatory ability of the
model, and therefore a linear model was utilized in the statistical analysis of rajas.

ANCOVA for Pretest-Posttest Rajas Scores Using Partiallized Differences.
Hypothesis 4 in the Methodology Chapter stated that the maha mantra group will

show significantly decreased rajas, at the .05 level, from pretest to posttest compared with
the Alternate Group and the control group. Using a hierarchical ANCOVA with
partiallized difference scores, evaluating the effects of group status on rajas from pretest
to posttest, with gender, age, and chanting frequency as covariates, the p value for the F
statistic for the variance explained for the entire model was .061, and the p value for the
effects of group status was .103.

ANCOVA for Pretest-Posttest Rajas Scores Using Observed Differences.

A hierarchical ANCOVA using observed difference scores for pretest-posttest rajas
values, with gender, age, and chanting frequency as covariates, resulted in a p value for
the F statistic for variance explained for the entire model of .053, and a p value for group
status of .180. The p value for covariates as a whole was .032, though none of the

covariates explained more than 3% of the variance. R2 for the model was .089.

Pretest-Followup Analysis of Rajas
Tests of Assumptions, Interaction and Outliers for Pretest-Followup Rajas Scores.

For partiallized scores there were 3 outliers, with values of 3.06, -2.47, and -2.39.
Since the largest score was of opposite sign to the other two outliers, and 3 of 62 scores
represented less than 5% of the total scores, these outliers were retained for the
ANCOVA. For partiallized scores the Bartlett’s Box p value was .083, indicating that the
distribution was adequately homoscedastistic for the ANCOVA.

For observed scores there were also three outliers, with the highest value being of
opposite sign to the other two values, and therefore the outliers were retained for the
ANCOVA. The p value for Bartlett’s Box statistic for observed pretest-followup rajas
scores was .065, and thus the homoscedasticity assumption was satisfied.

Linearity tests showed that a linear explanation for the relationship between pretest-
followup and Age had a p value of .514 for a linear approximation, and a p value of .536
for a nonlinear explanation. For chanting frequency scores charted against the
independent variable, a linear explanation produced a p value of 419, and a nonlinear
explanation had a p value of .849. When observed difference scores for each group for
pretest-followup were regressed against age, the maha mantra group had a slope of .275,
the alternate mantra group had a slope of -.017, and the control group had a slope of -
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008. All these statistics provide evidence for the appropriateness of a linear model
without interaction between age and group status.

ANCOVA for Pretest-Followup Rajas Scores Using Partiallized Differences.

Hypothesis 9 in the Methodology Chapter stated that the maha mantra group will
show significantly decreased rajas, at the .05 level, from pretest to followup compared
with the alternate group and the control group, though this decrease was hypothesized to
be less than the decrease from pretest to posttest. Effects of group status on pretest-
followup rajas scores were assessed using partiallized difference scores, with gender, age
and chanting frequency as covariates. The p value for the F statistic for the variance
explained by the entire model was .067, and the p value for group status was .058. The
covariates as a whole had a p value of .120, though chanting frequency had a significant p

value of .048. Multiple R2 for the model was .12.

ANCOVA for Pretest-Followup Rajas Scores Using Observed Differences.

Effects of group status on pretest-followup rajas scores were evaluated using
observed difference scores, with gender, age and chanting frequency as covariates. This
ANCOVA resulted in a p value for group status of .051, though the p value for overall
explained variance was .116, indicating that the additional degrees of freedom and error
from the covariates decreased the effectiveness of the model to explain the difference
scores. Using observed difference scores, chanting frequency had a significant p value
(.048) using partiallized scores, and a non-significant p value (.289) using observed

scores. Also, with the observed scores ANCOVA the Multiple R2 for the model was less
than with ANCOVA using partiallized scores.

Statistical Analysis of the Tamas Variable

Pretest-Posttest Analysis of Tamas

Tests of Assumptions, Interaction and Outliers for Pretest-Posttest Tamas Scores.
There were four standardized residuals with absolute values greater than 2 for

partiallized pretest-posttest famas scores. Since none of these scores had an absolute
value greater than 2.37, these outlying scores were retained for the ANCOVA. For
observed difference standardized residuals for pretest-posttest tamas scores there were 3
outliers, none of which had an absolute value greater than 2.52, and one of which had a
value of -2.00. Therefore these values were retained for the ANCOVA.

For partiallized scores, Bartlett’s Box statistic, F (2, 7601), was .294, and for
observed scores Bartlett’s Box statistic, F (2, 7601), was .160. Both of these scores
provide evidence that the homogeneity assumption was adequately satisfied for
ANCOVA.

A linearity test of the relationship between pretest-posttest tamas scores and
chanting frequency produced a p value of .002 for a linear explanation, and a p value of
.236 for a nonlinear explanation. For the linearity test of the relationship between pretest-
posttest famas scores and age, the p value for a linear explanation was .243, and for a
nonlinear explanation the p value was .611. These statistics provided evidence for a linear
model.

Observed difference scores for each group for pretest-posttest tamas were regressed
on the age variable. For the alternate mantra group the slope was -.294, for the maha
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mantra group the slope was .187, and for the control group the slope was -.062. These
similar slopes across groups indicate a linear relationship.

ANCOVA Using Partiallized Pretest-Posttest Tamas Difference Scores
Hypothesis 5 in the Methodology Chapter stated that the maha mantra group will

show significantly decreased tamas, at the .05 level, from pretest to posttest compared
with the alternate group and the control group. An ANCOVA was performed assessing
partiallized pretest-posttest difference scores for tamas, with gender, age and chanting
frequency as covariates. In a hierarchical analysis, effects of gender and age were
calculated first, then chanting frequency was evaluated, and then the effects of group
status were analyzed. Table 24 shows the results of this analysis.

Table 24

Results of ANCOVA Using Partiallized Pretest-Posttest Tamas Difference Scores

Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 2.37 .013 .21

Age 1.68 .201 .00
Gender .04 .839 .00
Chanting Frequency 8.94 .004 .07

Total Var. Explained 3.08 .016

Pearson R for this ANCOVA was .46 (Multiple R2= .22). Three t tests were
performed to identify significant comparisons. A significant p value was found for the
maha and control comparison (p= .000; CI for difference= [3.69, 10.00]).

The results of the F test of the ANCOVA show that group status, controlling for the
covariates, had a statistically significant effect on pretest-posttest ramas scores.
Significance levels of the t tests demonstrated that the maha-control comparison was the
only significant comparison, meaning that the difference between the maha mantra group
and the control group was statistically significant, though the difference between the
maha mantra group and the alternate mantra group was not significant, nor was the
difference between the alternate mantra group and the control group. Group status
accounted for 21% of the variance, and chanting frequency, which also had a significant
p value (.004) for its F test, explained 7% of the variance. Gender and age did not have a
statistically significant effect on the dependent variable.

ANCOVA Using Observed Difference Pretest-Posttest Tamas Scores.

An ANCOVA was performed assessing observed pretest-posttest difference scores
for tamas, with gender, age and chanting frequency as covariates. In a hierarchical
analysis, effects of gender and age were calculated first, then chanting frequency was
evaluated, and then the effects of group status were analyzed. Table 25 shows the results
of this analysis.

Table 25
Results of ANCOVA Using Observed Pretest-Posttest Tamas Difference Scores

Source of Variation F Sig. of F (p value)  Effect Size (Part Eta2)
Group Status 2.47 .044 .18
Age 1.69 .199 .00
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Gender .00 .950 .00
Chanting Frequency 8.30 .006 .07
Total Var. Explained 2.98 .019

Pearson R for this ANCOVA was .46 (Multiple R2= 21). Three t tests were
performed to identify significant comparisons. A significant p value was found for the
maha and control comparison (p= .000; CI for difference= [3.79, 10.70]). Using observed
difference scores for the ANCOVA, results are essentially the same as using partiallized
scores for pretest-posttest tamas values.

Pretest-Followup Analysis of the Tamas Variable

Tests of Assumptions, Interaction and Outliers for Pretest-Followup Tamas Scores.
Standardized residuals for both partiallized and observed difference scores for
pretest-followup tamas values both had 3 outliers, representing 4.84% of all scores. Since
this was less than the percentage of standardized residuals that would be expected by

chance to have values greater than 2, these outlying scores were retained for the
ANCOVA:s.

Bartlett’s Box statistic, F (2, 7601), for partiallized scores had a p value of .135,
and for observed scores the p value was .371, indicating that the distributions were
adequately homoscedastistic for ANCOVA.

Linearity tests between pretest-followup tamas scores and chanting frequency
produced a p value for a linear explanation of .078, and for a nonlinear model the p value
was .394. For linearity tests between the dependent variable and age, a linear explanation
produced a p value of .597, and a nonlinear explanation produced a p value of .659.
These values indicate that a linear model was a better fit for the data, and that the linear
assumption was sufficiently satisfied.

Difference scores for each group for pretest-followup tamas values were regressed
on the age variable. For the maha mantra group the slope was -.213, for the alternate
mantra group the slope was -.282, and for the control group the slope was -.021. These
similar slopes across groups indicate a linear relationship and lack of interaction between
age and group status.

ANCOVA Using Partiallized Pretest-Followup Tamas Difference Scores.
Hypothesis 10 in the Methodology Chapter stated that the maha mantra group will

show significantly decreased tamas, at the .05 level, from pretest to followup compared
with the Alternate Group and the control group, though this decrease was hypothesized to
be less than the decrease from pretest to posttest. Using a hierarchical ANCOVA with
partiallized difference scores, assessing the effects of group status on famas from pretest
to followup, with gender, age and chanting frequency as covariates, the p value for the F
test for variance explained by the complete model was .054, and the p value for variance
explained by group status was .116. For chanting frequency F had a significance level of
023, and the other covariates had non-significant p values at the .05 level. For covariates

as a whole the p value was .137. Multiple R2 for the model was .175. Partial Eta2, or
effect size, for chanting frequency, was 9%. These results indicate that neither group
status nor the covariates as a whole had a significant effect on pretest-followup tamas
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scores using partiallized differences, though the effect of chanting frequency was
significant.

ANCOVA Using Observed Pretest-Followup Tamas Difference Scores.
An ANCOVA using observed scores for pretest-followup famas values resulted in

an explained variance for the model with a p value of .044. Results of this ANCOVA are
shown in Table 26.

Table 26

Results of ANCOVA Using Observed Pretest-Followup Tamas Difference Scores

Source of Variation F Sig. of F (p value) Effect Size (Part Eta2)
Group Status 3.56 .035 .11

Age .32 .574 .00
Gender .08 .773 .01
Chanting Frequency 2.44 .124 .12

Total Var. Explained 1.99 .044

Pearson R for this ANCOVA was .44 (Multiple R2= .19). Three t tests were
performed to identify significant comparisons. A significant p value was found for the
maha and control comparison (p= .017; CI for difference= [.07, 6.30]).

ANCOVA with observed difference scores for pretest-followup tamas values
produced a p value for explained variance of the complete model of .044, which is
significant at the .05 level, as opposed to the p value using partiallized scores (.054).
Also, the p value for group status (.035) was statistically significant, compared with the
nonsignificant p value (.116) using partiallized scores. Though chanting frequency had a
statistically significant p value using partiallized scores, with observed differences the p
value for chanting frequency was nonsignificant. Group status explained 11.3% of the
variance using observed scores, and the only comparison that is significantly different for
observed scores is Maha-Control.

Data Analytic Summary of Independent Variables

Group Status
The main hypotheses of this experiment were that subjects in the maha mantra

group will decrease their stress, depression, rajas and tamas more than subjects in the
alternate mantra group and control group from pretest to posttest, and that the maha
mantra group will increase sattva from pretest to posttest more than the other two groups.
Statistical analyses, summarized in Table 27, reveal that for four of the five variables the
hypotheses are valid at the .05 significance level. Specifically, the maha mantra group
showed statistically significant greater differences from pretest to posttest for the
variables of stress, depression, famas and sattva. For stress, depression, and sattva, the
maha mantra group showed significantly greater change than both the other groups, and
for tamas the maha mantra group changed significantly more than the control group,
though not significantly more than the alternate mantra group. In no instance where the
effects of group status on the dependent variable were statistically significant did the
alternate and control groups significantly differ. For pretest-posttest ANCOVA that
produced significant results for group status, effect sizes for group status on the
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dependent variable ranged from .18 to .33, correlating to 18% to 33% of the variance (see
Tables 15, 16,17, 18, 21,22,24, and 25) .

Secondary hypotheses for this study included predictions that pretest-followup
scores for the dependent variables would be effected by group status in the same way as
pretest-posttest scores, though it was expected that there would be some reduction in the
effect. For depression the effects of group status from pretest to followup were significant
at the .05 level, though only for the maha-control comparison. The effects of group status
for sattva from pretest to followup were also significant, though the overall explained
variance of the model for pretest-followup was not significant at the .05 level. Tamas
scores from pretest to followup showed significant changes for the group status variable,
with the t test for the maha-control comparison being the only significant t test of the
three comparisons. For ANCOV As resulting in statistically significant results for group
status, effect sizes for group status ranged from .11 to .20, corresponding with 11% to
20% of the variance (see Tables 19, 20, 23, and 26). These effect sizes were smaller than
for pretest-posttest analyses, as predicted by the hypotheses.

Table 27
Summary of Group Status Effects on the Dependent Variables

Hypothesis #2 Sig. or Nonsig. p ValueP Group Effect SizeC- d
Primary Hypotheses
1 (Stress pre-post) Significant 33
2 (Depression pre-post) Significant 21
3 (Sattva pre-post) Significant 23
4 (Rajas pre-post) Nonsignificant
5 (Tamas pre-post) Significant 21
Secondary Hypotheses
6 (Stress pre-followup) Nonsignificant
7 (Depression pre-followup) Significant A2
8 (Sattva pre-followup) Significant®> f 15
9 (Rajas pre-followup) Nonsignificant

10 (Tamas pre-followup) Nonsignificantg

aHypothesis # refers to the numbers of the hypotheses given at the end of the
methodology chapter (chapter 3).

bSignificance is determined at a .05 level for partiallized difference values. Unless
otherwise noted, observed difference values had the same result with regards to
significance or non-significance.

CEffect sizes for non-significant p values are not shown.

dEffect size values for partiallized difference scores are given.

CThe overall explained variance of the model had a non-significant p value.

fThe observed difference value had a non-significant p value.

&The observed difference value had a significant p value and an effect size of .11.
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Chanting Frequency

It was hypothesized that chanting frequency for the maha mantra group would
correlate positively with sattva, and negatively with stress, depression, rajas and tamas.
For the alternate group, chanting frequency was hypothesized to have no correlation with
the dependent variables. As shown in Table 11, chanting frequency did correlate
significantly with several of the alternate group dependent variables, and with none of the
maha mantra group dependent variables.

For ANCOV As where group status and explained variance of the complete model
had significant F statistics, chanting frequency had statistically significant p values only
for pretest-posttest and pretest-followup depression scores, and for pretest-posttest tamas
scores. Effect sizes for chanting frequency in these computations ranged from .07 to .17,
corresponding with 7% to 17% (see Tables 17, 18, 19, 20, 24, and 25).

Age
Age was predicted to have no effect on the dependent variables. For ANCOV As
that resulted in significant effects of the group status variable, age had a significant p
value only for pretest-posttest stress and depression scores. For these ANCOV As, the
effect sizes of age on the dependent variables ranged from .01 to .06, corresponding with
1% to 6% (see Tables 15,16, 17, and 18).

Gender

Gender was hypothesized to have no effect on the dependent variables. As
described in the correlations of covariates section, gender did have five statistically
significant correlations with the control group, which contained 10 females and 9 males.
These correlations indicate that for the control group males had a greater predominance
of tamas and females had a greater predominance of sattva. In none of the ANCOVAs for
which group status had a significant effect on the dependent variables did gender have an
F test with a significant p value.

General Comparison of Partiallized and Observed Difference Scores

In assessment of the main hypotheses of this study (hypotheses 1-5, as listed in
chapter 3), there were not substantial differences between the results derived from
partiallized differences and those obtained from observed differences. In all five cases the
two methods produced the same results, with regards to significance or non-significance
of group status and overall explained variance. For the secondary hypotheses of this study
(hypotheses 6-10), the two methods produced the same results, with regards to
significance or non-significance, for pretest-followup analysis of stress, depression, and
rajas, though the results differed in the analysis of sattva and tamas. Specifically,
partiallized difference scores resulted in a significant pretest-followup sattva p value,
while observed difference scores resulted in a non-significant p value, and for pretest-
followup famas analyses, partiallized scores resulted in a non-significant p value, and
observed scores resulted in a significant p value. For the ten hypotheses, therefore, eight
resulted in the same basic result with the two methods. Further, the two instances
culminating in different results did not show a pattern of difference, indicating that the
methods did not systematically differ in their end results.

For the four dependent variables for which group status had a significant effect for
pretest-posttest, partiallized scores resulted in a larger effect size for group status in three
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out of four cases, with depression being the only dependent variable for which observed
scores resulted in a larger effect size for group status. Also, for two ANCOVAs, pretest-
followup depression and pretest-followup rajas, chanting frequency had a significant
effect with partiallized scores, though not for observed scores. Further, there is a slight
trend in the data for the effect sizes for the covariates to be higher using partiallized
scores than using observed scores. Overall, these statistics suggest that partiallized
differences resulted in a slightly more favorable analysis of the data, with regard to
confirmation of the hypotheses.

As described earlier in this section, Cohen and Cohen (1983) point out that a
partiallized difference score will tend to be less correlated with pretest scores than a non-
partiallized difference score, and therefore they assert that partiallized differences are a
more objective measure. Nunnally and Bernstein (1994), however, claim that partiallizing
scores tends to produce spurious results and to erroneously treat the pretest score as if it
were an error-free true score. They conclude, therefore, that observed scores are the best
measure of change. With relation to the results of this study, pretest scores between
dependent variables tended to vary greatly (see Tables 7-10). Therefore, the partiallized
method, which standardizes pretest scores, may be the better choice for data analysis. To
clarify, it is typically found that subjects with a relatively low pretest score will have
larger gains at posttest than subjects with a relatively high pretest score. This is a
manifestation of the statistical phenomenon of regression to the mean (Cohen & Cohen,
1983). In instances where pretest scores vary greatly, partiallizing difference scores
adjusts for the regression to the mean, and therefore in such cases this advantage may
outweigh the potential disadvantages of partiallizing difference scores.
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CHAPTER 5

DISCUSSION

Evaluation of Hypotheses and Discussion of Results

At the beginning of the methodology chapter it was explained that the hypotheses of
this investigation will be stated in terms of research hypotheses instead of null
hypotheses, as supported by Agresti and Finlay (1986). This convention will be followed
in this discussion chapter, although it is understood that, technically speaking, the
statistical tests used to analyze the data of this experiment can only provide evidence for
rejecting or not rejecting the null hypotheses, and cannot directly evaluate the validity of
the alternative, or research, hypotheses.

Hypothesis 1: The maha mantra group will show significantly decreased stress from
pretest to posttest compared with the alternate mantra group and with the control group at
the .05 level of significance.

This hypothesis was confirmed by the statistical analysis of the previous chapter.
The maha mantra group decreased stress levels more than both of the other two groups,
and effect sizes for group status on stress from pretest to posttest, 33% for partiallized
values and 25% for observed values, are large according to Rosenthal (1997).

According to Vedic theory, chanting the maha mantra causes a person to decrease
stress and anxiety (Dasa, 1994). Thus, the results of this study, in regards to hypothesis 1,
support Vedic guna theory.

In behavioral terms, chanting the hare krsna maha mantra may have served as an
effective positive replacement thought for stressful thoughts. According to Spiegler and
Guevremont (1993), a common behavioral technique to reduce stress is to disrupt
distressing thoughts and replace them with a competing, positive cognition. This stress-
reduction technique has been successful in many environments, for diverse purposes and
with several populations, including traumatology (Berk, 1998; Foa, 1997), rape victims
(Foa, 1997), self-esteem development (Joiner & Sawyer, 1992), and post-traumatic stress
disorder (Miller & Basoglu, 1991). According to the Vedas, the sound vibration of the
hare krsna maha mantra can affect the mind to abandon stressful thoughts. Therefore, the
results of this experiment with regard to hypothesis 1 are consistent with explanations
based in behavioral and guna theory.

Hypothesis 2: The maha mantra group will show significantly decreased depression
from pretest to posttest compared with the alternate mantra group and with the control
group at the .05 level of significance.

This hypothesis is supported by the statistical analysis in the previous chapter. The
maha mantra group decreased depression levels more than both of the other two groups,
and effect sizes for group status on depression from pretest to posttest, 21% for
partiallized values and 25% for observed values, are large according to Rosenthal (1997),
and represent a strong association between the variables.

Srimad-Bhagavatam (Prabhupada, 1976) hypothesizes that the hare krsna maha
mantra affects the mind to abandon depressing thoughts. Results of this study, therefore,
support guna theory in relation to Hypothesis 2.
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As described above in relation to stress, behavioral techniques such as thought
stopping and thought replacement are also effectively used to treat depression (e.g.,
Albano and Morris, 1998; Freeston, Ladouceur, Provencher, and Blais, 1995). In such
approaches, persons who habitually think depressing thoughts, such as “I’m worthless”,
train themselves to replace these thoughts with thoughts that are rewarding and
supportive of self-esteem. From a Vedic viewpoint, the sound vibration of the hare krsna
maha mantra provides fulfillment for the mind that takes the place of depressing
thoughts. Therefore, the results of this study in regards to depression are consistent with
guna and behavioral theory.

Hypothesis 3: The maha mantra group will show significantly increased sattva
from pretest to posttest compared with the alternate mantra group and with the control
group at the .05 level of significance.

This hypothesis is supported by the results of this study. The maha mantra group
increased its sattva level significantly more than the alternate mantra group and more
than the control group. Effect sizes for group status on sattva from pretest to posttest
were .23 for partiallized scores and .18 for observed scores. According to Rosenthal
(1997) this indicates a medium to large effect size and a moderate to strong association
between the variables. The results of this experiment in connection with hypothesis 3 can
be understood in relation to the Vedic assertion that the maha mantra is predominantly in
sattva guna. The alternate mantra, according to the Vedas, is not in sattva guna.

Hypothesis 4: The maha mantra group will show significantly decreased rajas from
pretest to posttest compared with the alternate mantra group and with the control group at
the .05 level of significance.

This hypothesis is not supported by the statistical analysis of the previous chapter.
No group showed a statistically significant change in rajas scores from pretest to posttest
compared with either of the other groups.

From Vedic theory it can be understood that the formulation of hypothesis 4 may
be faulty. As described above, the Vedas suggest that chanting the hare krsna maha
mantra may transform rajasic and tamasic qualities into saftvic qualities. However, the
Vedas also indicate that chanting the maha mantra will transform tamasic qualities into
rajasic qualities. That is, Vedic teachings describe a progression from tamas to sattva,
with rajas in the middle. Therefore, while some rajasic qualities are replaced by sartvic
qualities, some tamasic qualities are transformed into rajasic attributes, and therefore the
overall level of rajas is maintained. By continued chanting of the hare krsna maha
mantra, according to the Srimad-Bhagavatam (Prabhupada, 1976), all rajas and tamas
will be replaced by sattva. This study, however, entailed chanting the maha mantra for
only one month, and thus a possible explanation could be that the full effects of the
mantra were not allowed to take place, resulting in famasic qualities transforming into
rajasic qualities without satfva becoming prominent. For instance, the indolence of tamas
may convert to the frenetic activity of rajas, before ultimately transforming into the calm
determination of sattva.

Hypothesis 5: The maha mantra group will show significantly decreased ramas
from pretest to posttest compared with the alternate mantra group and with the control
group at the .05 level of significance.

This hypothesis is partially supported by the results of this experiment. The maha
mantra group decreased pretest-posttest tamas scores significantly more than the control
group, though not significantly more than the alternate mantra group. Effect sizes for
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group status on pretest-posttest tamas scores were 21% for partiallized scores and 18%
for observed scores. Effects of this magnitude are medium to large, indicating a moderate
to strong association between the variables (Rosenthal, 1997). Differences between the
alternate and control groups for pretest-posttest ramas values were not statistically
significant.

Tamas is characterized by a lack of determination, regulation and discipline.
Persons predominated by tamas guna have difficulty fulfilling their responsibilities and
gaining control over their life (Prabhupada, 1976). It may be conjectured that the
regulated activity of chanting three japa rounds every day caused members of the
alternate mantra group to reduce their level of tamas. That is, although the alternate
mantra is not composed of sattvic vibrations, the disciplined act of chanting every day
had the effect of increasing sattva sufficiently for the difference between the two
chanting groups to not be statistically significant.

Secondary Hypotheses

Hypothesis 6: The maha mantra group will show significantly decreased stress
from pretest to followup compared with the alternate mantra group and with the control
group at the .05 level of significance, though some diminishing of effects compared with
pretest-posttest is expected.

Hypothesis 7: The maha mantra group will show significantly decreased depression
from pretest to followup compared with the alternate mantra group and with the control
group at the .05 significance level, though some diminishing of effects compared with
pretest-posttest is expected.

Hypothesis 8: The maha mantra group will show significantly increased sattva
from pretest to followup compared with the alternate mantra group and with the control
group at the .05 significance level, though some diminishing of effects compared with
pretest-posttest is expected.

Hypothesis 9: The maha mantra group will show significantly decreased rajas from
pretest to followup compared with the alternate mantra group and with the control group
at the .05 level of significance, though some diminishing of effects compared with
pretest-posttest is expected.

Hypothesis 10: The maha mantra group will show significantly decreased tamas
from pretest to followup compared with the alternate mantra group and with the control
group at the .05 significance level, though some diminishing of effects compared with
pretest-posttest is expected.

None of these secondary hypotheses were fully confirmed by the results of this
study, though hypothesis 7 and hypothesis 10 were partially confirmed. For pretest-
followup depression and tamas scores the maha mantra group showed a statistically
significant decrease in depression and tamas compared with the control group, though not
compared with the alternate mantra group. In none of the pretest-followup comparisons
did the alternate mantra group differ significantly from the control group. For tamas only
the observed difference ANCOVA produced significant effects for group status, with
group status accounting for 11% of the variance, which according to Rosenthal (1997)
represents a moderate association between the variables and a medium effect size. For
pretest-followup depression values effect sizes were 12% for partiallized scores and 20%
for observed scores, representing a medium to large effect size (Rosenthal).
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Vedic theory suggests that when one withdraws from the association of the hare
krsna maha mantra, or any sattvic influence, the effects of sattva will diminish, and
effects of rajas and tamas, such as stress, lust, greed and depression, will reappear.
Therefore the Vedas recommend that one remain constantly in saftvic association.
Pretest-followup results of this experiment indicate that the effects of one month of
chanting the maha mantra did diminish after a one month followup period in which no
chanting was performed. However, as evidenced by depression and famas scores, some
effects did remain, though the effect sizes for these variables were less than the effects for
the pretest-posttest period, as predicted by Vedic theory. It should be noted that the Vedas
claim that depression is a symptom of tamas, and therefore the two pretest-followup
variables that retained significant effects are theorized to be related. Providing evidence
for this relationship is the significant correlation (r= .51; p= .000) between pretest-
followup depression scores and pretest-followup famas scores.

From a behavioral perspective it can be understood that effects diminish when
positive thoughts are discontinued. Thus, for example, it can be conjectured that stressful
thoughts again became prominent for subjects when they ceased to chant the hare krsna
maha mantra.

Hypothesis 11: Gender will have no effect on any of the dependent variables at a
.05 significance level.

When ANCOV As resulted in a significant group status effect, gender did not have
a significant effect on the dependent variable. Therefore hypothesis 11 was supported.
When group status had a significant effect on the dependent variable, the non-significant
effect sizes associated with gender never had an effect size greater than 1%. Therefore it
can be concluded that gender did not substantially effect the dependent variables, though
including gender as a controlled variable in this study successfully removed the effects of
gender as an unknown and uncontrolled source of variation, thus adding to the
explanatory strength of the group status results. The correlations of covariates section of
the results and data analysis chapter shows that for the control group gender did have 5
significant correlations, indicating that gender and the gunas may not be completely
unrelated. In psychometric research on the VPI (Wolf, 1998) it was also found that
gender was not completely neutral in relation to the gunas, with higher sattva scores for
females and higher tamas scores for males.

Hypothesis 12: Age will have no effect on any of the dependent variables at a .05
significance level.

Age had a significant p value for pretest-posttest stress and depression scores,
though the largest effect size for age among all the ANCOVA analyses was 6%, which
was for pretest-posttest partiallized difference scores for stress. Pearson r for age

correlated with pretest-posttest stress difference scores was -.26 (r2= 07), and r for age

correlated with pretest-posttest depression difference scores was -.25 (r2= .06). These
correlations, along with the significant p values for the F tests mentioned above,
demonstrate that older participants decreased their stress and depression from pretest to
posttest more than younger participants. As described in the correlations of covariates
section of the previous chapter, age did not significantly correlate with any of the pretest,
posttest or followup scores for any of the three groups for any of the dependent variables.
Overall, ANCOV As indicate that age did have some effect on some of the variables,
contrary to hypothesis 12, and controlling for age in the statistical analysis increases the
explanatory strength of the group status analyses.
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Hypothesis 13: Chanting frequency for the maha mantra group will be positively
correlated, at the .05 significance level, with dependent variables in the same direction
that the maha mantra group is related with the dependent variables. That is, increased
chanting frequency for the maha mantra group will correlate with increased sattva and
decreased stress, depression, rajas and tamas. Chanting frequency for the alternate
mantra group will have no correlation at the .05 significance level with any of the
dependent variables.

Out of the six analyses resulting in significant p values for group status effects,
chanting frequency had significant p values for three of the analyses. These three were
pretest-posttest depression, pretest-posttest tamas, and pretest-followup depression (for
partiallized scores only). For the observed difference pretest-posttest depression
ANCOVA, chanting frequency had an effect size of 17%, which was the highest of the
effect sizes for chanting frequency. For some analyses chanting frequency had a medium
or even large effect size, but the p value for the F test was not significant. For instance,
for partiallized pretest-posttest stress scores chanting frequency had an effect size of 8%,
and the p value was .581, for observed differences pretest-followup depression scores
chanting frequency had an effect size of 16%, and the p value was .106, for observed
differences pretest-posttest sattva difference scores chanting frequency had an effect size
of 7%, with a p value of .061, for partiallized pretest-followup differences for sattva
chanting frequency had an effect size of 11% and a p value of .380, and for observed
differences pretest-followup tamas scores chanting frequency had an effect size of 12%
and a p value of .124. These noteworthy effects with non-significant p values suggest that
a study with a larger sample size, and thus greater power, might detect more significant
differences with chanting frequency in relation to the dependent variables.

Also, in some cases chanting frequency had a significant p value, though the effects
of group status were not significant. For example, the observed differences pretest-
followup stress analysis resulted in an effect size of 16% for chanting frequency, with a p
value of .004, and the p value for chanting frequency in the pretest-followup partiallized
differences rajas scores was .048. When group status did not have a significant effect on
the dependent variable, thorough analysis of effects of chanting frequency were not
particularly relevant, even if chanting frequency had a significant p value, because it is
not especially consequential to discuss effects of chanting frequency if the overall effects
of chanting were found to be nonsignificant.

Table 11 shows that chanting frequency significantly correlated with several of the
alternate group dependent variable scores, and with none of the maha mantra group
dependent variables. This means that in the ANCOV As with a significant chanting
frequency p value, the effects were more prominent for the alternate group than for the
maha mantra group, contrary to hypothesis 13. Apparently there was some placebo effect
in this study, as dependent variables were effected by changes in chanting frequency of
the alternate mantra group, although, as described in the section in this chapter entitled
major hypotheses, in no case did the alternate and control groups significantly differ in
pretest-posttest or pretest-followup differences in dependent variables.

According to Vedic theory, increased chanting of the hare krsna maha mantra will
correspond to increased effects of the mantra (Prabhupada, 1976). In this experiment all
subjects were instructed to chant three rounds of japa every day, and the actual range of
chanting frequency for the maha mantra group was 2.46 to 3.00. It is suggested that this
range is not adequate to obtain a true picture of the effects of chanting frequency. A range
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of 1 round per day to 30 rounds per day, with groups instructed to chant different
numbers of rounds per day than other groups, would be more appropriate for a study of
chanting frequency effects.

Also, it should be noted that although all of the groups began with equal numbers
of subjects, the maha mantra group retained 24 members, while the other two groups each
retained 19 members. Cook and Campbell (1979) note that when the treatment group
keeps more members than other groups, it may be regarded as evidence of the hypothesis
that the treatment is effective. That is, the comparative group dropout results of this study
suggest that participants derived more value from the maha mantra, and therefore they
were more likely to remain in the maha mantra group compared with the other two
groups.

Limitations of the Study

Rosenthal (1997) explains that generalizability of a study is the degree to which
similar findings will be observed in a different context or setting. As this study did not
employ random sampling, the sampling method of the experiment does not allow
statistical generalization to any population other than the 62 subjects who participated in
the study. However, generalizability of a study also contains a qualitative component,
requiring the researcher or practitioner to apply his/her expertise in an area to determine
the degree of similarity of contexts. Therefore, a practitioner or researcher desiring to
assess this study for applicability can evaluate the similarity of the participants and
setting of this study to the context in which s/he wishes to apply the techniques and
findings. Generalizability of course is enhanced or reduced by replication studies, none of
which have yet been performed for the hare krsna maha mantra.

Another deficiency of this study in regards to generalizability is reactive effects of
the pretest, which was not resolved with the experimental design utilized in this
investigation. The effects of the pretest may have affected subjects in such a way that
they were no longer representative of any larger population, and thus the effects of the
interventions may only apply to those who completed such a pretest, and not to others
(Royse, 1995).

Bracht and Glass (1968) explain that external validity, or generalizability, of a
design can be divided into two categories- population validity and ecological validity.
Population validity refers to the ability to make inferential leaps to a larger population,
and the major threat in this experiment to population validity is lack of random sampling,
and another threat is reactivity to pretests. Bracht and Glass describe novelty effects as an
additional threat to population validity, and this may be a defect in the representativeness
of this experiment. Specifically, the effects of chanting may have to some degree been
caused by the novelty of the experience. If this is the case, then after the novelty effect
wears off, the effects of the chanting process can be expected to diminish. Thus, the
results may not apply to a general population, but only to the studied population in which
the novelty effects were active.

Ecological validity refers to the degree to which the experimental effect is
independent of the experimental environment. In this study, the Hawthorne effect,
referring to the subjects’ knowledge that they were participating in an experiment, may
have been active, thus decreasing the generalizability of the findings (Bracht and Glass,
1968).
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Bracht and Glass (1968) also describe experimenter effects as a threat to ecological
validity. In this study the researchers were aware of the group status of each participant,
and therefore experimenter effects must be considered. That is, the researchers were part
of the setting of the experiment, and it is possible that different results would be achieved
with different researchers, and this was a shortcoming in the ecological validity of the
study. Specifically, the researchers may have behaved one way towards members of one
group, and differently towards members of another group, thereby causing effects that are
not directly attributable to any of the independent variables in the design. The design of
this study attempted to control for experimenter effects by standardizing the training of
each researcher to ensure consistent presentation to all members of each group of
subjects.

While acknowledging the threat of experimenter effects to ecological validity,
overemphasis on the effectiveness of double-blind studies must also be avoided. In the
field of medical research, for instance, there is evidence that a physician’s beliefs can
alter the results of double-blind studies. For example, Dossey (1993) describes double-
blind studies of the use of vitamin E in treating angina pectoris. In a double-blind study
involving an enthusiastic doctor who believed in vitamin E the treatment was found to be
more effective than a placebo, while two double-blind studies conducted by skeptics
showed no effect. Many analyses of drug research development show similar results, with
enthusiasts arriving at opposite conclusions to skeptics, both using double-blind studies.
Regarding the drug meprobamate, Dossey writes “Overall, therefore, three of the four
meprobamate studies suggested strongly that the effectiveness of the drug over the
placebo was correlated with the physician’s attitudes and beliefs toward it, and that the
beliefs of the prescribing physician can somehow penetrate the double-blind conditions
of the experiment and shape the action of the drug” (p. 136). After reviewing many
double-blind studies in the fields of medicine, neuropsychopharmacology, and
psychiatry, Solfvin (1984) concluded “Studies with a wide variety of treatments have
conclusively affirmed that the administering physician or researcher is not independent of
the results in double-blind treatment effectiveness studies...As a general rule, the double-
blind cannot any longer be assumed to guarantee the exclusion of the nonspecific effects
of the treatment, especially when the actual treatment has a weak or variable effect.” (p.
56). Still, double-blind replication studies conducted by researchers with a different
world view than this author will surely add valuable information to the body of literature
on the hare krsna maha mantra.

Another drawback to this investigation is that it did not involve a clinical sample.
Therefore, practical significance of the statistically significant findings is difficult to
determine. For instance, if the hare krsna maha mantra was tested with persons
diagnosed with anxiety disorders or depressive disorders, then the results would indicate
whether subjects improved sufficiently to tangibly enhance daily functioning, and
whether the intervention effectively impacted the disorder. Lacking a clinical sample,
interpretation of clinical or practical significance is limited to analysis of the reported
effect sizes, and cannot be directly generalized to clinical settings.

When considering these shortcomings in the generalizability of the study, there
should also be consideration of Mook’s (1983) contention that generalizability is often
overemphasized, and that it is important to realize that generalizability is sometimes not
the prime intent of the experiment. Mook points out that important phenomena such as
biofeedback could never have been discovered by sampling or mimicking natural
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settings, but only through laboratory experiments with a very controlled setting. Applying
this idea to the current investigation, the fact that the study indicates that chanting the
hare krsna maha mantra worked to some degree with the tested population has
significance in itself, despite the lack of formal generalizability inherent in the design.

Royse (1995) explains that internal validity of a design assesses whether an
intervention was truly responsible for the observed differences in the experimental group.
Experimenter effects, described above in regards to ecological validity, were also an
internal validity shortcoming of this study. That is, it is unclear to what extent the design
detected the effects of the maha mantra on the dependent variables, or the effects of the
researchers’ influence on the subjects.

Though the random assignment of this study addressed some threats to internal
validity, such as history and maturation, other threats, such as diffusion and resentful
demoralization of respondents receiving less desirable treatments, were not resolved by
random assignment. Though the study was designed so that researchers met individually
with subjects, rather than in a large group, there were still a few roommate pairs, and they
may have communicated with each other about effects they were experiencing, thus
creating the shortcoming of diffusion. Also, it is possible that some subjects felt
disappointed that they were not in a particular group, and the dependent measures may
have assessed this disappointment, which compromises the validity of the study.
Additionally, though the selection threat to internal validity is usually not a factor in
studies utilizing random assignment, analysis of the pretest data of this study indicates
that randomization may have been ineffective in creating group equality. Therefore it is
possible that there were different kinds of people in the groups, which makes the design
more like a quasi-experimental design rather than an experimental design, though the
statistical procedures applied in the previous chapter are applicable to quasi-experimental
designs. Related to selection, there may be other threats to the internal validity of this
study, such as interactive effects of selection and history, and selection and maturation
(Cook & Campbell, 1979).

With regards to procedures for random assignment, it should be noted that
randomization was performed before pretest. Twelve subjects left the study after random
assignment and before the pretest was administered. These 12 were not equally divided
between the groups. Alternatively, randomization could have been performed after
pretest, to ensure equal numbers of subjects in each group at the beginning of
intervention. Logistical considerations did not allow randomization after pretest in this
study. Specifically, time constraints related to schedules of the research team and of
many of the subjects who were university students, prevented the scheduling of an
additional meeting after pretest specifically for introduction of the intervention.
Therefore, randomization had to be performed before pretest, and thus the pretest meeting
also served as the first day of the intervention. This ordering of random assignment
before pretest may be regarded as a procedural shortcoming and could be related to
pretest group inequalities.

Though setting factors generally relate to external validity, there is a setting
consideration of this study that is connected with internal validity. Meetings between
researchers and subjects were sometimes held in a public place, such as the main plaza on
the university campus, and sometimes in the home of the subject or the office of the
researcher, depending on practicality and convenience of the research team member and
subject. The salient point is that meeting place was not controlled in this study, and all
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three research team members noted that subjects seemed to respond best when the
meeting was held in their home, and subjects seemed least comfortable when meetings
were held in public. Thus, effects of meeting place may not be equally distributed across
groups.

The factors of the timing of random assignment and uncontrolled settings may be
related to pretest inequalities that were found in four of eight variables, including four of
five of the dependent variables. Also, these pretest inequalities may indicate that
unknown, uncontrolled variables affected pretest scores. This is a shortcoming of the
study, though the ANCOVA statistical procedure, especially when pretest scores are
partiallized, tends to neutralize the effects of pretest inequalities.

Concerning internal validity, it should be noted that the alternate mantra had the
same syllabic pattern as the maha mantra. This controlled for the effects of syllabic
pattern, and helped to isolate the effects of the mantras themselves.

Power of the statistical tests used in this study was sufficient to detect differences
that supported four out of five of the major hypotheses, as well as some of the secondary
hypotheses. However, analyses in this study that were found nonsignificant at the .05
level include p values such as .096, .061, .058, .056, .054, .053, and even .051. Therefore,
it is reasonable to conclude that greater power, achieved by a larger sample size (Orme
and Combs-Orme, 1986), may have detected a greater number of significant differences
than were found in this experiment. For instance, the maha mantra group decreased
pretest-posttest tamas scores significantly more than the control group, though not
significantly more than the alternate mantra group, though the decrease in tamas scores
for the maha mantra group was greater than the decrease for the alternate mantra group
(see Table 25). This lack of a significant finding may be due to an inadequate sample size
and consequent deficiency in statistical power. With regards to chanting frequency, the
discussion of hypothesis 13 earlier in this chapter reports that for some analyses chanting
frequency had a medium or even large effect size (Rosenthal, 1997), although the p value
was not significant. This suggests that with a larger sample size there may have been a
greater number of significant relationships discovered between chanting frequency and
dependent variables.

Clinical Significance and Application of Techniques

Since this experiment did not involve a clinical sample, a main call to action of the
findings is to research the hare krsna mantra in a clinical setting, such as with a sample
of clients experiencing depressive, stress-related or anxiety-based disorders. Clinical
studies have not yet been conducted with the maha mantra, though there are a few
practitioners, such as the author, with some experience in using the maha mantra with
clients.

If a practitioner wishes to try the technique of chanting the hare krsna maha
mantra with a client, it is important that the client feels comfortable with the method and
voluntarily agrees to practice the mantra. The practitioner can demonstrate how to chant
the maha mantra according to the description provided in the procedures section of the
methodology chapter. As many other interventions of Eastern origin have been
incorporated into the mental health professions, the hare krsna maha mantra can also be
presented as potentially effective therapy, without reference to sectarian conceptions.
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Applications of the hare krsna maha mantra can include the same target problems
that many other yoga, mantra and meditational techniques have been effective in treating.
This japa study specifically dealt with stress and depression, both of which have been
treated with various Eastern-style techniques. The spiritual intervention articles section of
chapter two describes several studies reporting effective use of yoga, mantras and
meditation in the treatment of stress and depression. Janowiak and Hackman (1994)
found that meditation is effective in relieving stress, and Kaye (1985) successfully used
mantra therapy to relieve depression and anxiety in an elderly population. Pearl and
Carlozzi (1994) and Miller, Fletcher, and Kabat-Zinn (1995) found that Eastern-style
interventions are effective in reducing stress, and Kutz et al. (1985) discovered that
meditational techniques are effective as an adjunct to psychotherapy in relieving
depression and anxiety. The literature reviews of Delmonte (1983) and Delmonte and
Kenny (1985) concluded that mantras and meditation are effective in reducing anxiety
and drug abuse, and also in improving physiological indicators. Though Delmonte found
that a mock mantra is as effective as any other mantra, the results of this japa study
indicate that the maha mantra produces desirable effects that an alternate, or mock mantra
does not generate.

Many other studies also support the use of Eastern-style interventions in treating
stress and depression, and, combined with the findings of this study, they support the
experimental use of the hare krsna maha mantra for alleviating stress and depression.
Wardlaw (1994) effectively used yoga techniques to treat stress-related symptoms such
as bruxism. Khumar, Kaur, and Kaur (1993) successfully treated clinically depressed
college students with yoga methods. Joseph (1998) asserts that throughout the mental
health fields there is growing interest in yoga techniques as a stress reliever. The results
of this study indicate that the maha mantra is a yogic method that should be tried with
problems related to stress and depression.

Stress is often regarded as the underlying factor in substance abuse and addictions
(Ellis and Corum, 1994), which points to other potential uses for the maha mantra. Many
researchers and practitioners, such as Kremer, Malkin, and Benshoff (1995), Alexander,
Robinson, and Rainforth (1995), Karel (1993, and Sands (1994), have been successful in
using mantras and other yoga techniques in the prevention and treatment of substance
abuse. According to Vedic theory, substance abuse is indicative of tamas guna, and this
study indicates that the maha mantra decreased the level of tamas guna. A. C.
Bhaktivedanta Swami Prabhupada (1976) suggests in the Srimad-Bhagavatam that
chanting the hare krsna maha mantra is specifically effective for prevention and
treatment of drug abuse. Eastern-style interventions have been efficacious in many other
ways also, including development of empathy and prevention of stress and burnout in
mental health professionals (e.g., Karel, 1993; Shapiro, Schwartz, and Bonner, 1998;
Keefe, 1996), treatment of anxiety disorders with a clinical population diagnosed with
panic disorder and generalized anxiety (Kabat-Zinn, Massion, Kristeller, & Peterson,
1992), treatment of phobias (Snaith, Owens, & Kennedy, 1992), trauma intervention
(Urbanowski & Miller, 1996), treatment of asthma (Lane, 1994), and treatment of
posttraumatic stress disorder (Canda & Phaobtong, 1992).

Vaisnavas, adherents of Vedic culture and philosophy, have been chanting the hare
krsna maha mantra and utilizing other techniques described in the Vedas for many of the
above purposes for centuries. Rangaswami (1996) explains that meditation, mantras and
yoga are an integral part of the Indian system of psychotherapy. Canda and Phaobtong
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(1992) describe meditational techniques specifically implemented for treatment of
posttraumatic stress disorder among Buddhist refugees. Similarly, a person experiencing
a crisis or severe anxiety from any source can be guided to chant the hare krsna maha
mantra for alleviation of stress and development of sattvic symptoms, such as serenity
and contentment. Of course, as described above, the counselor must be confident that this
technique is appropriate for the particular client, and that the client consents to practice
the method.

Relevance to Social Work

Keefe (1996) describes social work applications of Eastern-style interventions in
treating depression, substance abuse, and excessive anxiety. Further, he asserts that these
techniques are potentially important in development of social work skills in professional
training. Canda (1988) claims that there are many meditative practices that have not yet
been applied in social work. Meditation on the hare krsna maha mantra is one of these
techniques, and social workers with an inclination towards innovation and who feel
comfortable with Eastern-style mantra meditation can apply this technique to help clients
with stress, depression, and related problems.

Social workers are active in many fields, and yoga techniques are becoming
increasingly popular in these fields. For example, medical social workers can note that
Derr, Shaikh, Rosen, and Guadagnimo (1998) surveyed medical students and found that a
majority of the students identified yoga as a beneficial complementary therapeutic
technique. Cormier and Cormier (1997) describe yoga as an important and effective skill
for mental health professionals utilizing behavioral interventions. Many hospice workers
are trained and educated as social workers, and spirituality has been found to be an
important component in hospice work (Millison, 1995). According to the Vedas, chanting
the maha mantra is a spiritual activity, based in sattva guna, or suddha sattva. For
centuries Vaisnavas have chanted the hare krsna maha mantra to deal with issues of
death and dying. By becoming conversant in techniques such as chanting the hare krsna
maha mantra, social workers can add a useful tool to their repertoire of skills that can be
implemented in diverse settings with various populations.

Cultural diversity is a key element of the social work profession (National
Association of Social Workers, 1990), and this entails respecting the world view and
practices of cultures different from that of the social worker. In dealing with
psychological issues, social workers should understand that Western paradigms may not
be applicable for explicating and comprehending the psychology of indigenous peoples
(Gergen, Gulerce, Lock, and Misra, 1996). Laungani (1993), in his examination of
differences in cultural perspectives on stress, emphasized that in India people have been
relying on yoga and mantra techniques to relieve stress long before the development of
Western psychology. Familiarity with these techniques, such as chanting the hare krsna
maha mantra, will help social workers to appreciate and effectively work with persons
from different backgrounds. Also, by incorporating methods from a different tradition,
adherents of that tradition in the West will feel supported and validated, as individuals
and as an ethnic group. Such multicultural upliftment is an important aspect of the
mission of social work (National Association of Social Workers, 1990).

Though the maha mantra can be applied in a behavioral context, it is, according to
the Vedas, a spiritual approach to psychological and social health. As described from the
beginning of this dissertation, there is a need for social workers to explore spirituality and
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spiritually-based interventions more than they do at present (Canda, 1988). Lloyd (1997)
urges social workers to broaden their perspective to incorporate the spiritual dimension of
life, and he emphasizes that a spiritual perspective is especially important in social work
surrounding issues of death and dying. Diagnostic and Statistical Manual of Mental
Disorders-IV (American Psychiatric Association, 1994) includes spiritual problems as a
focus of clinical attention, and this has raised the awareness of mental health
professionals regarding the importance of considering a person’s spiritual values in
psychosocial development. Among helping professionals social workers are especially
known for considering all dimensions of persons and problems. Jacobs (1997) concluded
that attending to the spirituality of helping situations invites social workers to expand
their personal and professional boundaries. Considering this, there is clearly benefit for
social workers to learn and teach spiritual techniques such as chanting the hare krsna
maha mantra, when it is compatible with the world view of the client.

Bullis (1996) asserts that, philosophically, both social workers and spirituality
promote common interests and self-respect. Social work and spiritual professionals have
similar goals, such as personal healing and alleviation of community strife, violence and
ignorance. Bullis claims that spirituality offers social workers a way of transformation for
their clients, and he offers several suggestions for spiritually-based assessment and
interventions in social work practice. He recommends that meditation and prayer be
incorporated in social work interventions, and the hare krsna maha mantra is a type of
meditation and prayer (Goswami, 1977). Bullis writes “...meditation or deep prayer is a
safe, fun, and effective way to access the spiritual dimensions” (p. 62). Further, he states,
“...social work should abandon the strictly physical cosmology in favor of a post-positive,
spiritual cosmology...the great divorce between social work and spirituality is inauthentic
and unsupportable. Clients who have a desire, articulated or not, to have their spiritual
concerns addressed, deserve to be heard by a competent and thorough professional” (p.
145, 163).

Suggestions for Further Research

Bullis (1996) contends that the spiritual dimension is not well understood in the
social work profession, and that much research needs to be conducted on spiritual
assessment and intervention. Considering this, further research can be conducted on the
VPI (Wolf, 1998) as a tool for assessment and evaluation in social work, and on the maha
mantra as an intervention.

Path analysis is a statistical method for determining causal relationships (Agresti &
Finlay, 1986), and this technique could be applied to research on the VPI (Wolf, 1998)
and the maha mantra. Whereas the current study indicates several relationships of
association between variables, path analysis could examine more deeply whether these
relationships are causal. Even with the data of this maha mantra study path analysis could
be applied in order to glean further information. For instance, each guna subscale of the
VPI is composed of several attributes, with each attribute derived from the Bhagavad-gita
(Prabhupada, 1972) and presented as an item or items on the subscale. The sattva
subscale, for example, contains items on satisfaction, preferred foods, view towards
violence, cleanliness, spirituality, intelligence, willpower, verbal gentleness, self-control,
and dutifulness. Responses on each item could be averaged and causal relationships with
dependent variables could be assessed through path analysis. This could potentially
reveal much useful information about the detailed effects of the maha mantra, and also
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about the components of the VPI subscales. Path analysis involves explicitly defining the
presumed causal relationships, and this will necessitate the researcher delving further into
Vedic theory to ascertain hypothetical relationships. As an example, a fairly intricate
theoretical relationship between the three gunas is described above in the discussion on
hypothesis 4. This relationship can be tested with the VPI (Wolf) and path analysis.

Nugent (1996) describes the integration of single-system design and group-
comparison methods using the Hierarchical Linear Models (HLM) analytical method.
HLM allows the researcher to aggregate data from single-case and group designs, thereby
minimizing, to some extent, the drawbacks of both approaches. With single-case
experiments, for instance, it is generally difficult to analyze data for purposes of
generalizability, due to lack of effective statistical methods that can be used with a small
number of subjects. With group designs there are usually a very small number of data
points for each subject, and therefore much information about each individual subject is
lost. Thus, the dynamic nature of subject responses often goes unnoticed with group
designs. In this dissertation both a single-system design and a group design examining the
maha mantra are described. Consequently, the data from these experiments may be
ideally suited for HLM.

Future hare krsna maha mantra japa studies can contain increased rigor, including
elements such as a double-blind design, better control of location for meetings between
researchers and subjects, a greater range for chanting frequency built into the design of
the experiment, a clinical sample, and a larger sample size. Also, the alternate group can
receive a treatment that has been proven effective, and then the researcher could assess
whether the maha mantra is more effective in treating the target dependent variable than
the other intervention. Japa studies can be performed in various settings, with various
populations, and tested with different target variables. For instance, from guna theory
many dependent variables, such as anger control and relationship satisfaction, can be
incorporated into a maha mantra study. Future studies can also experiment with different
time periods for the intervention, such as one week, eight weeks, or twelve weeks. In this
way, the applicability and effectiveness of this technique can be evaluated across several
dimensions.

Additionally, future studies can incorporate greater control for the factor of past
experience of subjects with chanting and related techniques. As described in the sampling
section of the methodology chapter, the initial phone conversation with each subject
included a question concerning whether they had prior experience with chanting,
biofeedback, meditation, or other yoga techniques. Answers to this question were used to
create two blocks, “past experience” and “no past experience”, for the process of random
assignment. These blocks, however, controlled for the variable of past experienced based
on a yes or no question, without differentiating between length or intensity of experience.
Future studies on the maha mantra can include, for instance, a group with experience
chanting the maha mantra, a group with experience chanting a different mantra, a group
with silent meditation experience, and a group with biofeedback experience. In this way,
differential effects of the maha mantra can be more precisely analyzed.

In the Vedas, chanting the hare krsna maha mantra is described more as a
component of a spiritual lifestyle than as a therapeutic intervention. All aspects of this
lifestyle are based on guna theory, and thus many aspects of the Vedic lifestyle can be
assessed by the experimental method. With regards to further examination of the maha
mantra, future studies can incorporate a group that continues to chant japa, without
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discontinuation at the end of an intervention period. As described earlier in this chapter
with regards to hypotheses 6-10, effects of the maha mantra diminished during the
followup period. In Vedic culture, many people daily chant a fixed number of japa
rounds of the hare krsna maha mantra. Persons who have been regularly chanting in this
way for years, as well as persons who have recently begun regular chanting, can be
compared with chanters who cease chanting after a pre-determined time period, and with
a control group, an alternate mantra group, as well as with alternate therapy groups.
Alternate therapy groups would involve an intervention that has already been shown to be
effective in addressing the dependent variable. For instance, the maha mantra could be
compared with an established cognitive-behavioral therapy for relieving stress.

Many other aspects of a Vedic lifestyle could also be researched. For example, the
Vedas explain that each time period of the day has predominant modes. The hour before
sunrise, for instance, is called the brahma-muhurta, and is predominated by sattva guna,
according to Vedic descriptions (Prabhupada, 1976). Therefore, one who chants the maha
mantra at this time is predicted to achieve greater benefit, in terms of any of the
dependent variables connected with increased sattva, such as reduction of stress and
depression, compared with one who chants at a different time of the day. A study could
be designed incorporating this aspect of Vedic guna theory.

As a final example, the Vedas assert that there is great benefit in eating prasadam,
which is food that is prepared according to certain principles and is described in the
Vedas to be completely in the mode of goodness, or sattva. Krsna indicates in the
Bhagavad-gita (Prabhupada, 1972) that all foods are situated in the modes of nature, and
to develop sattvic qualities one should eat sattvic foods, such as prasadam. Prasadam is
vegetarian. Thus, a design could be formulated with a meat-eating group, a vegetarian
non-prasadam group, a prasadam group, and a prasadam group that also chants a few
rounds per day of the maha mantra. In this way guna theory and Vedic practices can be
further tested.
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