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Can the Multi-Theory Model (MTM) of
Health Behavior Change Explain the Intent
for People to Practice Meditation?

Manoj Sharma, MBBS, PhD1, Matthew Asare, MPH, PhD2,
Ram Lakhan, DrPH3 , Amar Kanekar, MBBS, MPH, PhD4,
Vinayak K. Nahar, MD, PhD5, and Sheniz Moonie, MS, PhD1

Abstract
Meditation is gaining popularity as adjuvant therapy for many chronic ailments, mental well-being, and spiritual growth. Behavioral

theories have been underutilized in understanding meditation behavior. This study aimed to test if a fourth-generation multi-

theory model (MTM) could explain the intent for starting and maintaining meditation behavior in a sample of US adults. A

face and content valid 48-item instrument based on MTM was administered in a cross-sectional design through an online survey

(n= 330). Internal consistency (Cronbach’s alpha > 0.70) and construct validation using structural equation modeling of the sub-

scales were all acceptable. Hierarchical multiple regression revealed that, after controlling for demographic covariates, the MTM

constructs of participatory dialogue (β = 0.153; P = .002) and behavioral confidence (β = 0.479; P< .001) were statistically sig-

nificant in predicting intent for starting meditation behavior and accounted for 32.9% of the variance. Furthermore, after con-

trolling for demographic covariates, the MTM constructs of emotional transformation (β = 0.390; P< .001) and changes in the

social environment (β = 0.395; P< .001) were statistically significant and accounted for 52.9% of the variance in the intent for

maintaining meditation behavior. Based on this study, it can be concluded that MTM offers a pragmatic framework to design,

implement, and evaluate evidence-based (theory-based) meditation behavior change interventions.
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Introduction
Meditation is a practice for coping with chronic ailments, mental,
and spiritual well-being has gained immense popularity in recent
times. The use of the term meditation (dhyana) dates back to the
origins of yoga in India and the first written records are described
in Patanjali’s ashtangayoga.1 Its popularity, in the United States,
began in the 1950s with Zen meditation, followed in the 1960s
by transcendental meditation (TM) propagated by Maharishi
Mahesh Yogi2; and in the 1970s the boost came from the work
of Kabat-Zinn3 with the introduction of mindfulness-based
stress reduction (MBSR) performed in clinical settings. Today,
there are several schools of meditation including mindfulness,
TM, Kriya yoga, Kundalini yoga, Zen, Buddhist, and
Vipassana.4 One definition of meditation is that it is a process
of becoming aware of one’s thinking and choosing what to

think.5 For this study, we have chosen this broad definition of
meditation as any regular and purposeful practice on one’s
thought process performed for at least 20 min daily.

In the 1970s, there were a handful of studies conducted on
meditation but Van Dam et al6 noted that by 2015 there were
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close to 1200 peer-reviewed journal articles on the subject and
over 32 000 news media articles with a continuing exponential
trend. A search using the exclusive term “meditation” in the
PubMed database today yields over 7000 articles. Lauricella7 con-
ducted a search of the print media between 1979 and 2014 and
found that there has been a sociocultural shift in the United
States that has facilitated meditation as part of “spiritual hygiene.”

The number of practitioners of meditation have been increas-
ing in the United States. The 2012 National Health Interview
Survey (NHIS) with 34 525 individuals reported that 3 types of
meditation (mantra, mindfulness, and spiritual) were practiced
by 6.6% of the sample in the past 12 months and 8.8% practiced
it in their lifetime.8 The study also found that people who prac-
ticed meditation were more likely to be in the ages 45 to 64
years, to be women, White, college-educated, and of higher
income. The study looked closely at mindfulness meditation
and found that the reasons meditators ascribed to its use were
stress management (92%), mental well-being (91%), self-care
orientation (81%), holistic nature (79%), wellness and prevention
(74%), natural process (73%), and treatment of a specific health
problem (30%). A recent analysis of the 2017 National Health
Interview Survey reported 46 million adults in the United
States to practice some form of meditation and found its use
related to coping with a chronic ailment, counteracting the high
cost of healthcare, being younger, female, and a sexual minority.9

The practice of meditation is inexpensive and training pro-
grams are widely available making it an attractive part of integra-
tive medicine. The American Heart Association in a scientific
statement suggests meditation as “a possible benefit on cardiovas-
cular risk” with a caveat that more research is needed.10

Meditation has also been found to be effective in relieving
anxiety, depression, and stress,11,12 in improving mood,13 and
memory,14 in reducing chronic pain15 including chronic neck
pain,16 and chronic low back pain,17 possibly improvingmigraine
headaches,18 developing altruism,16 and many other benefits.

However, there are also some critics of the usefulness and
current scientific evidence regarding meditation.6 The criticisms
they level are regarding consensus on its definition, variation in
measurability, ambiguity in levels of expertise among meditation
practitioners, nonexhaustive types of meditation practices, meth-
odological issues in research that include the construct validation
of tools, variation in intervention methodologies, potential
adverse effects of meditation, and unsubstantiated data in con-
junction with neurosciences. One study indicated unpleasant
meditation-related experiences in 25.6% of the sample of medi-
tators they studied.19 As science in this field evolves more clarity
regarding these concerns will emerge. In the interim, meditation-
related practices can be considered generally safe and effective in
positively influencing coping with some chronic diseases, and in
improving mental and spiritual health.

One of the gaps in the literature is that of the underutilization
of the application of behavioral theories related to understand-
ing regular meditation practice.20-22 This makes it difficult to
replicate programs, understand whether underlying antecedent
constructs of behavior change are occurring, explain whether
the intended dose is being given in interventions, and gauging

program efficiency and effectiveness. The initial, first-
generation models in health behavior research (HBR) were
knowledge transfer-based models based on knowledge, atti-
tudes, practices (KAP) survey.23 These were replaced with
second-generation models that were skill-transfer-based. But
both knowledge and skill acquisition did not lead to behavior
change. Hence, third-generation theory-based behavior “acqui-
sition”models became popular. Now, fourth-generation models
that imbibe proven constructs from multiple theories to explain
behavior “change” are emerging which can lead to the design-
ing of precision interventions.23 One such contemporary fourth-
generation behavioral theory applicable in the context of study-
ing meditation behavior is the multi-theory model (MTM) of
health behavior change.24 The MTM divides the behavior
change into 2 components: (1) initiation or starting and (2) sus-
tenance or maintenance. For initiation, there are 3 constructs (a)
participatory dialogue in which the advantages outweigh the
disadvantages are underscored derived from value-expectancy
theories25; (b) behavioral confidence or assurance in one’s
ability to perform the behavior derived from social cognitive
theory26 and theory of planned behavior27; and (c) changes in
the physical environment derived from social-ecological
models.28 For sustenance also there are 3 constructs: (a) emo-
tional transformation derived from emotional intelligence
theory29 in which feelings are converted into goals; (b) practice
for change derived from Freirean praxis30 in which active reflec-
tion is done; and (c) changes in the social environment in which
social support is mobilized derived from social support theo-
ries.31 This theory has been studied across behaviors (excluding
meditation) and several target populations in cross-sectional
designs32-34 as well as in experimental designs.35-37 Hence, the
purpose of this study was to test if MTM can explain the
intent for starting and maintaining meditation behavior in a
quota sample of US adults from the general population.

Materials and Methods
Design
This study utilized a cross-sectional study design providing a
snapshot in time. The chief advantage of this design is to
obtain an adequate sample yielding quick results at a low
cost. Based on MTM, 2 models were developed in this study.
The first one was the initiation model that used independent var-
iables: (1) participatory dialogue which is the difference
between advantages of meditation behavior change and its
potential disadvantages; (2) behavioral confidence which is
the ability to perform meditation; and (3) changes in the phys-
ical environment which is the availability and accessibility to
tangible resources for performing meditation. The dependent
variable in this model was the intention to increase meditation
behavior to 140 min in the upcoming week (20 min daily).
The choice of intention as the outcome variable is supported
from health behavior research based on theory of planned
behavior,27 reasoned action approach38 and many other such
theories that purport that intention precede behaviors. The
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covariates used in this model were scores on the perceived
stress scale (PSS-10),39 gender, age, race/ethnicity, education
level, and employment status (Figure 1).

The second one was the sustenance or maintenance model
that included independent variables: (1) emotional transforma-
tion or the converting of feelings (particularly negative ones)
toward the goal of performing meditation; (2) practice for
change which was the active reflection and reflective action
on the meditation behavior change; and (3) changes in the
social environment which was the support from family,
friends, and others. The dependent variable was the intention
to increase meditation behavior to 140 min (20 min daily)
from now on. The covariates used in this model were scores
on the PSS-10,39 gender, age, race/ethnicity, education level,
and work status. Please see Figure 2.

Population and Sample
The population for this sample consisted of US adults (over 18
years of age) registered in the national Qualtrics pool who pro-
vided informed consent. In calculating the sample size,
G*Power for regression was used.40 To determine the sample
size, the P-value was set at .05, power at 0.80, the effect size
was considered to be medium at 0.10 (as is the case in social
and behavioral science research),41 and there were 9 predictors
(3 independent variables and 6 covariates) in each model. These
assumptions yielded a sample size of 166. Since MTM is a
theory of behavior change we were interested in those individ-
uals who meditated < 140 min weekly. Based on the 2010 US
Census Bureau42 data in which the total number of adults were
about 234 million, and we found in the literature that 46 million
people (20%) were practicing meditation,9 it was safe to assume
that if we got data from 208 individuals we could potentially
meet our quota sample. In order to employ an adequate
sample for the use of structural equation modeling for construct
validation, a sample size of 300 was determined as the desired
target.43 The Qualtrics team sent out the questionnaire to its
pool twice in order to maximize data collection.

Instrumentation
The study utilized a self-designed instrument on MTM that was
validated for face and content validity by a panel of 6 experts in 2
rounds. The validated PSS-1039 was added to the instrument. The
experts were all university faculties. The experts were familiar
with instrumentation (n= 6), MTM (n= 5), and meditation (n=
3). The experts were provided with the instrument and opera-
tional definitions of all constructs. Between the first round and
second round, 16 suggestions were received that improved the
readability and improved the content validity by the addition of
2 items making the total to 48. The Flesch-Kincaid reading
level of the final instrument was 7.0 (or seventh grade) and
Flesch-Kincaid reading ease was 56.3. The recommendation for
grade level for instruments for the general population is that
they should be below the eighth-grade reading level and that cri-
terion was met.44 The instrument is attached as an Appendix.

To summarize the 48 item instrument; items 1 to 7 were
demographic questions including a question about present
minutes of practicing meditation in the past week and items 8
to 17 pertained to perceived stress from PSS-10 on a rating
scale of never (0) to very often (4) with a possible range of 0
to 40 units. Items 18 to 23 were about the construct of advan-
tages (eg, on practicing meditation one could be healthy, be
relaxed, etc) on a rating scale of never (0) to very often (4);
and questions 24 to 29 were about the construct of disadvan-
tages (eg, on practicing meditation one could be bored,
wasting time, etc) on a rating scale of never (0) to very often
(4). The score of the participatory dialogue construct was
obtained from subtracting the summative score of disadvan-
tages from the summative score of advantages and ranged
from −24 to + 24 units. Items 30 to 34 (eg, surety of perform-
ing meditation this week, this week without getting bored, etc)
measured the construct of behavioral confidence on a rating
scale of not at all sure (0) to completely sure (4) and a summa-
tive score yielded a possible range of 0 to 20 units. Likewise,
summative scores for changes in the physical environment
were obtained from items 35 to 37 (eg, access to a quiet
place, eliminate distracting factors, etc); emotional transforma-
tion from items 38 to 40 (eg, directing emotions into goals, self-
motivating, etc); practice for change from items 41 to 43 (eg,
keeping a self-record, overcoming barriers, etc); and changes
in the social environment from items 44 to 46 (eg, support
from family, friends, etc) using a rating scale of not at all
sure (0) to completely sure (4) yielded total scores of 0 to 12
units. Item 47 pertained to the intention to increase the practice
of meditation to 140 min in the upcoming week rated on a scale
of not at all likely (0) to completely likely (4). Final item 48 was
about continuing the practice of meditation for 140 min weekly
from now on rated on a scale of not at all likely (0) to
completely likely (4). Construct validation was done using
structural equation modeling.44 Cronbach’s alphas were calcu-
lated for internal consistency for all subscales and the entire
scale and a level of > 0.70 was deemed acceptable.44

Ethical Approval and Data collection
The study was approved as an exempt category #2i study by the
University Institutional Review Board (IRB) (Protocol #
1637742-2). All data were collected electronically after obtain-
ing informed consent by the Qualtrics team. Participants were
compensated in accordance with their panel agreement (such
as gift certificates, cash, Sky Miles, etc) from Qualtrics for com-
pletion of the survey. Complete data as an SPSS file were pro-
vided for analyses by Qualtrics.

Data Analyses
All data were analyzed using IBM-SPSS, Version 26.0. For
descriptive purposes, metric demographic and study variables
were summarized using means and standard deviations while
categorical variables were summarized using frequencies and
percentages. For structural equation modeling for construct
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validation, chi-square (χ2), comparative fit index (CFI), root
mean square error of approximation (RMSEA), and standar-
dized root mean square residual (SRMR) indices to assess the
overall goodness of fit of the model were employed.45,46 A non-
significant chi-square (P> .05) is desirable for the model to
have a good fit. RMSEA values of ≤ 0.06 and CFI values
approximating 1 indicate a good model fit.45 For SRMR,

values < 0.10 are acceptable, with values < 0.08 as preferable.
SRMR was included because it is the most sensitive to latent
structures or miss-specified factor covariances.45 For modeling
initiation and sustenance, only participants who spent <
140 min weekly on meditation and who indicated that they
did not suffer from any medical condition including physical
or mental disability that prevented them from performing

Figure 1. Diagrammatic depiction of initiation model of multi-theory model (MTM) for explaining meditation behavior.

Figure 2. Diagrammatic depiction of sustenance model of multi-theory model (MTM) for explaining meditation behavior.
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meditation were included. The perceived stress score, gender,
age, race/ethnicity, education level, and employment status
were used as covariates. To assess statistically significant asso-
ciations between the aforementioned covariates and dependent
variables (initiation and sustenance for practicing meditation
behavior), Pearson product-moment correlations and one-way
analysis of variance (ANOVA) were conducted. For model
building, hierarchical regressions (initiation model and suste-
nance model) were employed in 2 blocks. In block one, only
those covariates were entered which showed a statistically sig-
nificant relationship with the dependent variable. Further, in the
second block, MTM constructs were entered to assess their rela-
tionships with the dependent variable, after controlling for the
effects of covariates. The significance level of .05 was set a
priori.

Results
A total of 330 respondents completed the survey. In our sample,
only 64 (19.4%) respondents practiced meditation. From the
total, 11 respondents (3.3%) indicated that they practiced
more than 140 min of meditation per week and 12 (3.6%) indi-
cated that they suffered from a medical condition including
physical or mental disability that prevented them from perform-
ing meditation. Thus a total of 307 individuals were included in
the final analysis. The socio-demographic characteristics of this
sample are summarized in Table 1. It is evident from Table 1
that the sample consisted of mainly older adults (mean age =
65.02 ± 10.70), White (92.8%), unemployed (71.3%), and
having an undergraduate, master’s, or professional degree

(61.3%). The gender distribution was slightly higher for
males (53.7%).

Table 2 presents the summary distribution of study variables
and results of the internal consistency testing on the subscales.
It is worth noting that all subscales and scales had very good
internal consistency reliability and met the a priori criterion of
≥ 0.7044 (Table 2). It is also evident that the median (0 units)
and mean scores on initiation (0.57 ± 1.00 units) and suste-
nance (median 0 units, mean 0.54 ± 0.97 units) (possible
scores 0 to 4 units) were low. Also, noteworthy is the low
mean scores on all MTM constructs, as well as, perceived
stress.

Construct Validation
Figures 3 and 4 depict the results of construct validation of the
subscales using structural equation modeling. The path diagram
for the initiation model shows the factor loading (standardized
regression) for the latent variables and each of the observed var-
iables (Figure 3). The coefficient of determination (R2) describ-
ing the magnitude of variance the latent variable accounts for in
the observed variables is also shown. Latent covariances for the
initiation model ranged from −0.13 between initiation and dis-
advantages to 0.62 between initiation and behavioral confi-
dence. Two of the indices: χ2 (180, n = 321) = 894.576, P<
.001, RMSEA = 0.11 (90% CI: 0.10-0.12) showed a poor fit.
The other 2 indices: CFI = 0.916 and SRMR = 0.0581
showed a good fit of the model. The path diagram displays
strong factor loadings (standardized values) for each item
ranging from 0.52 to 0.97. The amount of variance (R2) attrib-
utable to each item ranges from 27% to 95%. All the items were
significant (P< .001).

The path diagram for the sustenance model shows the factor
loadings (standardized regression) for the latent variables and
each of the observed variables (Figure 4). The coefficient of
determination (R2) describing the magnitude of variance the
latent variable accounts for in the observed variables is also dis-
played. Latent covariances for the sustenance model ranged
from 0.63 between practice for change and changes in the
social environment to 0.93 between emotional transformation
and practice for change. Overall, 2 of the indices: χ2 (30, n =
321) = 129.694, P< .001, RMSEA = 0.10 (90% CI:
0.08-0.12) showed a poor fit of the model, while the other 2
indices: CFI = 0.9972 and SRMR = 0.0252 showed a strong
fit of the model. The path diagram displays strong factor load-
ings (standardized values) for each item ranging from 0.52 to
0.97. The amount of variance (R2) attributable to each item
ranges from 57% to 92%. All the items were significant (P<
.001). Thus the subscales in both the models are constructed
valid according to the specified cut-offs described above.

Hierarchical Multiple Regression Modeling
Table 3 depicts the results of hierarchical multiple regression
modeling with the dependent variable as the intention for the
initiation of meditation behavior. The MTM constructs of

Table 1. Socio-Demographic Characteristics of the Participants (n =
307).

Mean ± SD

(median) n (%)

Age (years) 65.02 ± 10.70

67.00

Gender
Male 165 (53.7%)

Female 141 (45.9%)

Other 1 (0.3%)

Race/ethnicity
White or Caucasian American 285 (92.8%)

Black or African American 8 (2.6%)

Asian American 10 (3.3%)

Hispanic/Latinx American 3 (1.0%)

Other 1 (0.3%)

Education level
High school 78 (25.4%)

Associate degree 41 (13.4%)

Undergraduate degree 104 (33.9%)

Masters 65 (21.2%)

Doctorate/professional degree 19 (6.2%)

Work
Yes 88 (28.7%)

No 219 (71.3%)

Sharma et al 5



Table 2. Descriptive Statistics of Study Variables (n = 307).

Constructs Possible range Observed range Mean (SD) Median Cronbach’s alpha

Initiation 0-4 0-4 0.57 (1.00) 0.00 –
Participatory dialogue: advantages 0-24 0-24 12.48 (7.52) 12.00 0.98

Participatory dialogue: disadvantages 0-24 0-24 9.03 (6.16) 10.00 0.91

Participatory dialogue: advantages–disadvantages score −24-+ 24 −24-+ 24 3.45 (9.96) 2.00 –
Behavioral confidence 0-20 0-20 4.82 (5.84) 2.00 0.94

Changes in physical environment 0-12 0-12 5.09 (4.32) 6.00 0.95

Entire initiation scale – – – 0.90

Sustenance 0-4 0-4 0.54 (0.97) 0.00 –
Emotional transformation 0-12 0-12 2.79 (3.51) 1.00 0.96

Practice for change 0-12 0-12 3.30 (3.60) 3.00 0.91

Changes in social environment 0-12 0-12 1.59 (2.56) 0.00 0.86

Entire sustenance scale – – – 0.94

Entire MTM scale – – – 0.94

Perceived stress 0-40 0-35 10.36 (7.14) 9.00 0.86

Figure 3. Confirmatory factor analysis (CFA) for initiation model.

Abbreviations: adv, advantages; dis, disadvantages; behcon, behavioral confidence; phys, changes in physical environment; init, initiation. All item

loadings are significant to P< .001.
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participatory dialogue (β = 0.153; P = .002) and behavioral
confidence (β = 0.479; P< .001) were statistically significant.
Also, an inverse relationship with age (β = −0.194; P< .001)
was statistically significant. Together these 3 constructs
accounted for 39.5% of the variance in the intention for initia-
tion of meditation and the 2 MTM constructs were responsible
for 32.9% of that variance.

Table 4 depicts the results of hierarchical multiple regression
modeling with the dependent variable as the intention for the
sustenance of meditation behavior. The MTM constructs of
emotional transformation (β = 0.390; P< .001) and changes
in the social environment (β = 0.395; P< .001) were statisti-
cally significant. Also, statistically significant inverse relation-
ships were found with age (β = −0.09; P = .034) and White
race (β = −0.093; P = .014). Together these 4 constructs
accounted for 60.4% of the variance in the intention for the sus-
tenance of meditation behavior and the 2 MTM constructs were
responsible for 52.9% of that variance.

Discussion
The study aimed to assess whether MTM could explain the
intent for starting and maintaining meditation behavior in a

quota sample of US adults drawn from the general population.
It was found that the MTM constructs of participatory dialogue
and behavioral confidence contributed to explaining 32.9% of
the variance in the intent to start meditation behavior. Further,
the MTM constructs of emotional transformation and
changes in the social environment accounted for 52.9% of the
variance in the intent to sustain meditation behavior. In behav-
ioral and social sciences the magnitude of these explanatory
variables is substantial.44 Perceived stress was not found to be
significantly linked to meditation behavior in this sample. The
findings support that MTM can adequately explain the change
in meditation behavior and MTM can be used in designing
and evaluating interventions that promote meditation behavior
in adults. Further, in our sample, 19.4% of respondents prac-
ticed meditation which is in line with national data.9

In looking at the initiation model of MTM, the construct of
behavioral confidence was significant and had a large beta (β =
0.479; P< .001). Every unit increase in behavioral confidence
resulted in a 0.479 unit increase in intention for the initiation
of meditation behavior. However, the level of behavioral con-
fidence in the participants was low (median 2; mean 4.82 ±
5.84) on a possible minimum of 0 and a maximum of 20
units. It is expected that in the absence of an intervention the

Figure 4. Confirmatory factor analysis (CFA) for sustenance model.

Abbreviations: emot, emotional transformation; prac, practice for change; soc, changes in social environment; sus, sustenance. All item loadings

are significant to P< .001.
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participants did not feel confident in their abilities to perform
meditation. Further, meditation is not a cultural norm in
Western society and thus perhaps the respondents were reluc-
tant in their surety of performing this behavior. Further, the
sample was mainly consisting of older adults who may have
been set in their lifestyle. Behavioral confidence is a construct
that is derived from the construct of self-efficacy47 with the dif-
ference that the source of confidence can arise from other than
merely the self and includes outside influences such as a pow-
erful other, Almighty, a deity, and so on. Further, behavioral
confidence is futuristic and not “here and now” unlike self-
efficacy. Very few theory-based studies have been done with
meditation behaviors that have utilized either self-efficacy or
behavioral confidence. For example, in a study with a TM inter-
vention, general self-efficacy was found to be a significant
determinant.48 In a related MTM study, in explaining yoga
behaviors in predominantly Black college students also behav-
ioral confidence was found to be statistically significant.49

Therefore, based on the findings of this study, it can be said
that behavioral confidence has a potential for application in
behavior change interventions geared toward promoting
meditation.

The other significant construct in the initiation model was
participatory dialogue. It is intuitive to understand that the
more a person is convinced of the advantages of a behavior
change the greater is the likelihood of his or her to get motivated
to indulge in the behavior; and this was also the case for med-
itation behavior. Once again the mean value of this construct
was low (3.45 ± 9.96; median 2 on a possible maximum of
24 units) thus underscoring the need for educational interven-
tions that can emphasize the advantages of meditation behavior
change. The construct of changes in the physical environment
was not found to be significant in this study (P> .05). The
sample consisted of older adults, a majority of whom did not
work, and so perhaps the importance of having a quiet,
distraction-free, and secure place was not an issue for them.

Table 3. Hierarchical Multiple Regression Predicting Initiation for Practicing Meditation Behavior (n = 307).

Unstandardized

b
Coefficients Std.

error

Standardized

coefficients beta P-value
95% confidence

interval R2
Adjusted

R2

Model 1 < .001 0.076 0.066

Age −0.018 0.006 −0.187 .004 −0.030-−0.006
Race/ethnicity −0.356 0.222 −0.092 .110 −0.793-0.080
Work 0.193 0.142 0.087 .175 −0.086-0.473

Model 2 < .001 0.407 0.395

Age −0.018 0.005 −0.194 < .001 −0.028-−0.009
Race/ethnicity −0.307 0.179 −0.080 .087 −0.659-0.045
Work 0.052 0.115 0.023 .651 −0.174-0.279
Participatory dialogue:

advantages–disadvantages
score

0.015 0.005 0.153 .002 0.006-0.025

Behavioral confidence 0.083 0.010 0.479 < .001 0.063-0.102

Changes in physical

environment

0.010 0.013 0.042 .439 −0.015-0.035

Age (years); race/ethnicity (0 = other; 1 = White or Caucasian American; reference category = other); work (0 = no, 1 = yes; reference category = no).

Table 4. Hierarchical Multiple Regression Predicting Sustenance for Practicing Meditation Behavior (n = 307).

Unstandardized

b
Coefficients Std.

error

Standardized

coefficients beta P-value
95% confidence

interval R2
Adjusted

R2

Model 1 < .001 0.084 0.075

Age −0.016 0.006 −0.180 .005 −0.028-−0.005
Race/ethnicity −0.448 0.211 −0.120 .035 −0.864-−0.032
Work 0.200 0.135 0.093 .139 −0.066-0.465

Model 2 < .001 0.612 0.604

Age −0.008 0.004 −0.090 .034 −0.016-−0.001
Race/ethnicity −0.345 0.140 −0.093 .014 −0.619-−0.070
Work 0.041 0.089 0.019 .647 −0.134-0.215
Emotional

transformation

0.107 0.019 0.390 < .001 0.069-0.145

Practice for change 0.016 0.018 0.060 .376 −0.020-0.052
Changes in social

environment

0.149 0.017 0.395 < .001 0.116-0.183

Age (years); race/ethnicity (0 = other; 1 = White or Caucasian American; reference category = other); work (0 = no, 1 = yes; reference category = no).
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In working with other populations such as college students or
low socio-economic groups, this construct can be explored
further. Further, the study found a significant inverse relation-
ship with age (P< .001). It can be assumed that as age increases
the likelihood of behavior change decreases.50 As explained
earlier, the sample consisted of older adults and thus they
may have been set in their ways accounting for this finding. It
also underscores the need for targeting younger groups for
developing meditation behavior change programs.

In examining the sustenance model, MTM constructs of
emotional transformation and changes in the social environ-
ment were statistically significant and accounted for a substan-
tial proportion of the variance (52.9%) (P< .001). Identifying
and directing emotions toward the goal of meditation or shifting
the emphasis from limbic system activity to cerebral cortex
activity is a salient aspect of meditation.5,51 Emotional transfor-
mation is thus an important construct in promoting meditation
behavior. Unfortunately, the mean score on emotional transfor-
mation was very low (2.79 ± 3.51; median 1) on a maximum
possible of 12 units. While emotional regulation is a strong
aspect of theWestern culture and is mainly directed toward sup-
pression and reappraisal,52,53 it is often not channelized into
meditation and self-improvement which can be a potentially
beneficial application. Likewise, the mean score on changes
in the social environment was also very low (1.59 ± 2.56;
median 0) on a maximum possible of 12 units. This could be
due to the sample being comprised of older adults who may
not have strong social support. According to MTM, having a
partner, spouse, coworker, peer, friend who also meditates is
vital for the continuation of the practice of meditation and
this should be tapped by future interventions.

The MTM construct of practice for change was not found to
be significant in this sample (P> .05). This construct refers to the
thoughtful actions and thinking on actions which in itself is med-
itation as per our study. This finding is also contrary to a related
MTM study done with predominantly Black college students
about yoga behaviors that found practice for change to be a sig-
nificant predictor.49 Since a large majority of the sample was gen-
erally not inclined toward making meditation behavior change
perhaps they thought that this construct was not important.
Future probability-based studies drawing from multiple locations
are necessary in order to explore this construct.

Additionally, the study found that for the sustenance of med-
itation behavior race and work status were not statistically signif-
icant (P> .05). However, as age increased there was an inverse
significant relationship with intent to maintain meditation behav-
ior. This may be due to already established habits and the reluc-
tance to change behavior after a certain age. Likewise, the study
found that being White was inversely related to meditation
behavior maintenance intent. This could be explained due to cul-
tural norms in the West that do not support meditation.

Implications for Practice
Meditation is gaining popularity in the United States and offers
numerous benefits. However, very few behavioral theory

models have been used to assist in adoption and adherence to
meditation behavior.48,49,54 Based on this study, we found
that the fourth-generation MTM is a useful approach in design-
ing meditation programs that promote any kind of meditation.
First, the potential participants of the programs should be moti-
vated by underscoring the benefits of meditation over the poten-
tial disadvantages at a personal level (participatory dialogue).
In order to build behavioral confidence, the participants of the
meditation programs should be taught meditation in easy
steps, should be encouraged to make it a part of everyday
living (not just a chore), identify different sources of confi-
dence, assisted with overcoming potential barriers in their prac-
tice, persuaded to meditate, focus on the hope for future change
if facing immediate difficulties, and make efforts to reduce
stress. While the construct of changes in the physical environ-
ment was not found to be statistically significant in this study it
is imperative that a quiet, safe, and distraction-free place be
available to meditate every day.

In order to help the potential participants in a meditation
program to continue their practice for a sustained time, the par-
ticipants should be taught how to channelize their emotions,
especially the negative ones such as anger, hatred, jealousy,
inferiority, or superiority complex, toward the goal of medita-
tion (emotional transformation). Whenever one feels a negative
emotion he or she should direct the focus toward the thinking or
whatever technique he or she is familiar with through any
school of meditation. In order to build changes in the social
environment, social support whether natural or artificial
through a partner, spouse, coworker, peer, friend, health
worker, researcher, etc would go a long way in maintaining a
meditation practice.55 While the study did not find support for
the construct of practice for change, and future studies need
to examine this construct more carefully, in interventions, this
can be built through journaling, use of apps that are gaining
popularity, troubleshooting barriers, and continually revisiting
and renewing one’s resolve to practice meditation. The instru-
ment developed in this study can be used for conducting
descriptive studies with different subgroups of target popula-
tions as well as for efficacy testing of interventions.

Strengths and Limitations of the Study
The study is among the few theory-based studies48,49 that have
been done on meditation behavior. Specifically, the study
examined a new fourth-generation model that has the potential
to improve both the beginning and adhering to meditation pro-
grams. The study has been able to generate a psychometrically
sound instrument that can be used in further pilot interventions,
efficacy trials, and effectiveness studies. However, the study did
have some limitations. In this study, actual behavior was not
measured but rather the intent of meditation; a substitute for
actual behavior. Future studies can address this limitation.
Also, our sample consisted of mainly older adults and the
majority was White so the results have to be interpreted with
caution for generalizability purposes across diverse
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populations. The cross-sectional design56 and use of self-
reports57 are also methodological limitations of our study.

Conclusions
This was a cross-sectional study on meditation behavior that
examined whether the fourth-generation MTM could explain
meditation behavior in a quota sample of adults and found
that indeed MTM was effective in explaining substantial var-
iance in this behavior in this sample. A considerable number
of people start the practice of meditation but drop out for a
variety of reasons thus not benefiting from its practice. MTM
offers a pragmatic framework to design, implement, and evalu-
ate evidence-based (theory-based) meditation behavior change
interventions. Future practitioners and researchers must utilize
the tools and approaches discussed in this study to promote
meditation behavior across different target groups.

Acknowledgments
The authors thank the UNLV University Libraries Open Article Fund
and the School of Public Health, UNLV for financial support. They
also thank the participants of their study and the Qualtrics team that
administered the survey. They are also thankful to the administrators
of their institutions that provided us with their kind support.

Author Contributions (Roles)
MS: Conceptualization, study design, applied for IRB, supervised data
collection, prepared the first draft, and approval of the final manuscript.
MA: Data analysis and interpretation, provided critical comments, and
approval of the final manuscript. RL: Provided critical comments, for-
matting, and approval of the final manuscript. AK: Data interpretation,
Provided critical comments, and approval of the final manuscript.
VKN: Data analysis and interpretation, provided critical comments,
and approval of the final manuscript. SM: Data interpretation, pro-
vided critical comments, and approval of the final manuscript.

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

Funding
The author(s) disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: The funding for
data collection was provided by the School of Public Health, University
of Nevada, Las Vegas (UNLV). The publication fees for this article
were supported by the UNLV University Libraries Open Article Fund.

Ethical Approval
The study was approved as an exempt category #2i study by the
University of Nevada, Institutional Review Board (IRB) (Protocol #
1637742-2).

ORCID iD
Ram Lakhan https://orcid.org/0000-0002-5267-5195

Supplemental Material
Supplemental material for this article is available online.

References

1. Woods JH. The Yoga-Sutra of Patanjali. Dover; 1927/2003.
2. Murphy M, Donovan S, Taylor E. The physical and psychological

effects of meditation: a review of contemporary research with a
comprehensive bibliography, 1931–1996. Institute of Noetic
Sciences. 1997:1931-1996. (2 ed.).

3. Kabat-Zinn J. Full catastrophe living: the program of the stress
reduction clinic at the University of Massachusetts Medical
Center. Dell Publishing; 1990. p. 21–48.

4. Romas JA, Sharma M. Practical Stress Management. A
Comprehensive Workbook. 7th ed. Academic Press; 2017.

5. Sharma M. Introspective Meditations for Complete Contentment
(Santosha). Health for All, Inc; 2018.

6. Van Dam NT, van Vugt MK, Vago DR, et al. Mind the hype: a
critical evaluation and prescriptive agenda for research on mind-
fulness and meditation [published correction appears in Perspect
Psychol Sci. 2020 Sep;15(5):1289–1290]. Perspect Psychol Sci.
2018;13(1):36-61. doi:10.1177/1745691617709589

7. Lauricella S. The ancient-turned-New concept of “spiritual
hygiene”: an investigation of media coverage of meditation from
1979 to 2014. J Relig Health. 2016;55(5):1748-1762. doi:10.
1007/s10943-016-0262-3

8. Burke A, Lam CN, Stussman B, Yang H. Prevalence and patterns of
use of mantra, mindfulness and spiritual meditation among adults in
the United States. BMC Complement Altern Med. 2017;17(1):316.
doi:10.1186/s12906-017-1827-8. Published 2017 Jun 15.

9. Macinko J, Upchurch DM. Factors associated with the use of med-
itation, U.S. adults 2017. J Altern Complement Med. 2019;25-
(9):920-927. doi:10.1089/acm.2019.0206

10. Levine GN, Lange RA, Bairey-Merz CN, et al. Meditation and car-
diovascular risk reduction: a scientific statement from the American
heart association. J Am Heart Assoc. 2017;6(10):e002218. doi:10.
1161/JAHA.117.002218. Published 2017 Sep 28.

11. Goyal M, Singh S, Sibinga EM, et al. Meditation programs for
psychological stress and well-being: a systematic review and
meta-analysis. JAMA Intern Med. 2014;174(3):357-368. doi:10.
1001/jamainternmed.2013.13018

12. Saeed SA, Cunningham K, Bloch RM. Depression and anxiety
disorders: benefits of exercise, yoga, and meditation. Am Fam
Physician. 2019;99(10):620-627.

13. Pokorski M, Suchorzynska A. Psychobehavioral effects of medi-
tation. In pulmonary disorders and therapy. Adv Exp Med Biol.
2018;1023:85-91. doi:10.1007/5584_2017_52

14. Basso JC, McHale A, Ende V, Oberlin DJ, Suzuki WA. Brief,
daily meditation enhances attention, memory, mood, and emo-
tional regulation in non-experienced meditators. Behav Brain
Res. 2019;356:208-220. doi:10.1016/j.bbr.2018.08.023

15. Ball EF, Nur Shafina M, Sharizan E, Franklin G, Rogozińska E.
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