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Abstract

Background: Cognitive function is an important component of healthy age-
ing. However, it is unclear whether relaxation/meditation practices provide
cognitive benefits, particularly in midlife and early late life. Meditative prac-
tices are associated with higher self-esteem, and self-esteem serves as a
general protective factor for many health outcomes. The current study
examines associations between meditation practice, self-esteem, and
change over 10 years in midlife cognitive performance.
Methods: Data were from waves 2 (2003–2004) and 3 (2013–2014) of the
Midlife in the United States (MIDUS) study. We used structural equation
modelling to examine whether persistent meditation practice at both waves
or episodic practice at one wave is associated with better cognitive function
over 10 years, compared to no meditation practice, while controlling for
prior cognitive function and covariates (baseline socio-demographics,
health, and functional status). Additionally, we assessed if self-esteem
mediates the above associations.
Results: We included 2168 individuals (Mage = 65 � 11). After controlling
for covariates, the findings revealed that persistent meditation practice in
both waves was associated with significantly less decline in episodic mem-
ory; however, no such effects were found for executive function. Further,
although participants’ higher self-esteem was significantly associated with
less decline in executive function and episodic memory, it did not mediate
the associations between meditation practice and cognitive functions.
Conclusions: While both persistent meditation practice and self-esteem
have associations with cognitive outcomes for middle-aged and older
adults in MIDUS, self-esteem as a mediator was not supported. Thus, future
investigations should examine mechanisms that underlie these protective
factors on cognitive performances across adulthood.

INTRODUCTION
Cognitive performance declines with age in adult-
hood1–3; specific areas of decline include concentra-
tion, attention and processing speed, visual and
verbal memory, language, executive function, and
spatial and/or psychomotor ability.4 Episodic memory
and executive function are two major cognitive
domains that have been studied extensively.1

Episodic memory includes individuals’ recollections
of personal experiences specific to time and place;
evidence supports that episodic memory may decline
throughout life.2 In comparison, executive functions
consist of cognitive abilities such as planning, orga-
nizing, reasoning, and problem-solving; many of
these abilities are also associated with age-related
cognitive decline.2
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Earlier research has found that impairment in
executive functioning and memory may be due to the
action of the stress hormone cortisol; after crossing
the blood–brain barrier, cortisol affects the hippo-
campus and the prefrontal cortex, which have a
higher concentration of cortisol receptors.5,6 For
example, informal caregivers have elevated levels of
chronic stress, and their cognitive performance has
been found to be significantly worse than non-care-
givers.7,8 Although there is no specific management
available for the reversal of cognitive decline, a grow-
ing body of research suggests that some non-
pharmacological lifestyle intervention activities, such
as mind–body practice, have the potential to yield
beneficial preventative effects on various cognitive
domains, including executive function, attention,
processing speed, and episodic memory.9,10 A recent
randomized control trial with mild cognitively impaired
participants found that group yoga, as a mind–body
intervention, showed improved executive function
compared to traditional memory enhancement training
(active control) at the 12- and 24-week follow-up.11

Another study found that participants who practiced
yoga showed significant improvement in depression
and visuospatial memory compared to participants
who practiced memory enhancement training (active
control).12

Mind–body practices such as deep breathing, yoga,
tai chi, music therapy, aroma therapy, meditation, and
others reflect varied behavioural protocols, but nearly
all incorporate relaxation13 and respite from daily
activities.14 Stepping away from stressful life events/
thoughts for a brief period can give one some space
to feel calmer and gradually generate feelings of well-
being. Indeed, the popularity of mindfulness prac-
tices has burgeoned over the last decade; the num-
ber of US adults practicing mindful activities has
doubled during this period.13 Some authors have
concluded that all of the components of mind–body
practices, either separately or together, enhance the
harmony of the human mind through mind–body
relaxation techniques.15 While the essential compo-
nents may overlap with each other, most mindful-
ness practices share a common theme of meditative
postural exercises targeting mind–body relaxation
to achieve well-being.15

In addition to relaxation and postural exercises,
mindfulness practices may offer a sense of meaning
and purpose in life.16 Relatedly, mindfulness has

been found to be associated with personality traits.
For instance, Jung et al.17 found that mindfulness
practice was associated with increased extraversion
and openness and a decline in neuroticism in older
adult participants. Further, it has been found that indi-
viduals who practiced meditation as a mindfulness
intervention reported high self-esteem.18 Another
study reported that mindfulness-based stress reduc-
tion techniques reduced anxiety and enhanced self-
esteem in individuals with social anxiety disorder.19

Self-esteem is the subjective perception of
individuals’ self-view that may bring mixed effects on
well-being (Wang et al., 2023).20–22 Although self-
esteem is generally found to remain stable in adults
(e.g., Wagner et al., 2015),23 feelings of self-esteem
tend to show both inter-individual and intra-individual
variability.24,25 Individuals’ sense of purpose in life,26

experiences of stress,21 and overall quality of life27

may be influenced by self-esteem. Self-esteem and
stress have an inverse bidirectional association;
stressful events impact self-esteem, and self-esteem
impacts the way individuals respond to stress through
their various coping strategies.28 In this regard,
researchers have found a higher state of mindfulness
to be correlated with a higher level of self-esteem.29 A
positive association between mindfulness practices
and self-esteem is evident in the context of psycho-
logical well-being variables, such as stress, depres-
sion, happiness, and quality of life.29

Indeed, as a stress management technique, yoga
has been found to enhance self-esteem and visuo-
spatial memory.28 Relatedly, research has also found
significant positive associations between positive
personality features and self-esteem.28 Furthermore,
positive psychology emphasizes mindfulness and
self-esteem as significant predictors of well-being.30

However, the association between cognitive func-
tion and self-esteem is not well established31 or
shows associations in only specific culturally-related
cognitive outcomes.32 Although it has been found
that individuals with high self-esteem show higher
cognitive aptitudes,33 the complexity of the relation-
ships between and mixed findings on meditation–
self-esteem–cognitive outcomes warrant further
investigation.

Previous research has extensively demonstrated
various benefits of mind–body practices; however,
little is documented, to date, about the impacts of
meditation practices on middle-aged and older adults’
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cognitive functioning over time on a nationally repre-
sentative sample. Given the evidence presented
above, we aimed to expand prior work by comparing
cognitive functioning, assessed via executive function
and episodic memory, among individuals who persis-
tently practiced meditation techniques with those who
practiced episodically or never. We also examined the
effect of self-esteem on cognitive functioning over
time. Although self-esteem has not been identified as
a consistent predictor of cognitive outcomes in prior
studies (c.f.31), it is considered a protective factor
against negative health outcomes in the stress pro-
cess theory.34 Therefore, further exploration of the role
of self-esteem is warranted, particularly given the prior
established relationships between mind–body prac-
tices and self-esteem.

In the current study, we use two waves (spanning
10 years) of data from a nationally representative sam-
ple of middle-aged and older adults in the
United States to examine whether meditation practice
at both waves, i.e., persistent meditation practice, or
episodic (one-time point) meditation practice, are
associated with better cognitive functioning over a
10-year period in comparison to non-practitioners. We
control for covariates, i.e., socio-demographic factors,
health and functional status, and cognitive functions
at wave 2. We also examined whether participants’
self-esteem mediates the association between medi-
tation practice and cognitive functions over the same
time frame. We hypothesized that (i) higher self-
esteem would be associated with more favourable tra-
jectories of cognitive change (tested in the domains of
episodic memory and executive function) compared to
non-practitioners; (ii) persistent and episodic medita-
tion practicing status would be similarly associated
with superior cognitive change; and (iii) self-esteem
would mediate the associations between meditation
practice and cognitive functions.

METHODS
Study design
The current study used data from the Midlife in
the United States (MIDUS) survey, a nationally repre-
sentative, longitudinal study that was initiated in
1995–1996 (wave 1), with 7108 English-speaking par-
ticipants aged 24–75 years.35 Wave 2 of this longitu-
dinal study was conducted during 2004–2005 with
4963 participants (75% of the original respondents

in wave 1), and wave 3 was conducted in 2013–2014
with 3294 participants (77% of wave 2 participants).35

All waves of MIDUS datasets contain primary data
collected directly from participants.

Participants
In the current study, we included data from cognitive
tests of executive function and episodic memory from
2168 individuals who participated in waves 2 and
3 (2004–2014) and had no missing observations. We
considered waves 2 and 3 as MIDUS included cogni-
tive data only in these two waves and not in wave
1. Both waves 2 and 3 were conducted by phone and
a mailed self-administered questionnaire.

Measures and procedure

Outcomes
As dependent variables, we used episodic memory
and executive function that were assessed at waves
2 and 3 with the Brief Test of Adult Cognition by
Telephone.36 Episodic memory was measured with
two tests (immediate and delayed free recall of
15 words). Executive function was measured by
inductive reasoning (measured by number series
completion), category verbal fluency (measured by
verbal ability and fluency in 60 s), working memory
span (measured by backward digit span), processing
speed (measured by 30-s and Counting Task), and
attention switching and inhibitory control (measured
by Stop and Go Switch Task, calculating reaction
times).36 Results from factor analyses for cognitive
tests in MIDUS are reported by Lachman et al.36 The
cognitive test scores were standardized by converting
into Z-scores (Mean [M] = 0; Standard Deviation
[SD] = 1) using the M and SD of the wave 2 full sam-
ple. Next, a composite score for both episodic mem-
ory and executive function was calculated from the
mean of the respective standardized (Z-score) mea-
sures.37 MIDUS applied a similar methodology to cal-
culate composite cognitive scores for the wave
3 sample. Wave 3 executive function and episodic
memory constituted outcomes in the current analysis.

Predictors
We used meditation practice status as the predictor.
Participants were asked to indicate how often they
used relaxation/meditation techniques “in the past
12 months, either to treat a physical health problem,

K. K. Bhattacharyya et al.
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to treat an emotional or personal problem, to main-
tain or enhance your wellness, or to prevent the
onset of illness,” using a 5-point Likert scale ranging
from 1 (a lot) to 5 (never). Responses indicating any
meditation practice (a lot, often, sometimes, or rarely)
were coded as 1; responses indicating no practice
(never) were coded as 0 in the current study. Next,
we constructed meditation practice status as a four-
level categorical variable using these dichotomous
meditation practice indicators in waves 2 and 3 with
the following coding scheme: no meditation practice
at wave 2 or wave 3 (reference [=0]), practice (any
frequency) at wave 2 only [=1], practice (any fre-
quency) at wave 3 only [=3], and consistent practice
(any frequency) at waves 2 and 3 [=4]. The coding of
meditative practice is discussed below in Section 2.4,
Statistical analyses, specifically regarding additional
sensitivity analyses.

Mediator
We used self-esteem as a mediator. The self-esteem
score was based on a 7-point scale in the self-
administered questionnaire in MIDUS (see24). The sam-
ple questions included whether “I am no better and no
worse than others,” “I take a positive attitude toward
myself” (R), “At times I feel that I am no good at all,” “I
am able to do things as well as most people” (R), “I
wish I could have more respect for myself,” “On the
whole, I am satisfied with myself” (R), “I certainly feel
useless at times.” Response options ranged from
1 (strongly agree) to 7 (strongly disagree); some items
(indicated as “R”) were reverse coded. The self-esteem
score is constructed in MIDUS by summing the values
from each item on the 7-point scale; higher values indi-
cate higher self-esteem (range 11–49). Self-esteem
was considered missing if participants answered fewer
than five items. In the current analysis, self-esteem
scores were considered both at waves 2 and 3.

Covariates
We used socio-demographic factors, health, and
functional status (at wave 2) as covariates. Six socio-
demographic variables comprised age, gender, race,
marital status, education, and employment. Age was
measured as a continuous variable in years. Gender
(0 = male, 1 = female) was a binary variable, and
race (1 = White, 2 = Black, 3 = other) was measured
in three categories; in contrast, marital status
(1 = married, 2 = separated/divorced, 3 = widowed,

4 = never married) and educational level (1 = no/
some school, 2 = high school graduate/in college,
3 = graduated from college, 4 = having master’s/pro-
fessional degree) were measured in four categories.
Employment status was measured in five categories
(1 = currently working, 2 = self-employed, 3 = retired,
4 = unemployed, 5 = other).

We included participants’ self-rated physical and
mental health on a 5-point scale ranging from
1 (excellent) to 5 (poor); we recoded the responses
for self-reported physical and mental health as good
(1, including the responses excellent, very good, and
good) and not good (0, including the responses fair
and poor). We also included additional variables
related to health, such as relative obesity based on
the body mass index (1 = underweight [<18.5],
2 = normal [18.5–24.9], 3 = overweight [>24.9–29.9],
and 4 = obese [>29.9]), tobacco and alcohol use
(1 = regular tobacco/alcohol user, or 0 = not) and
chronic condition/s (1 = yes, 0 = no). Chronic condi-
tions included high blood pressure, stroke, heart
problems, high cholesterol, diabetes, cancer, lung
problem, ulcer, and aches/joint stiffness in the past
12 months. Further, we considered depressive symp-
toms that persisted for two/more weeks in the past
12 months based on a mean score on the 7-item
DEPCON scale in MIDUS that was administered by
telephone.38 Table S1 presents the DEPCON scale
measuring depressive symptoms.

Finally, because personality traits have been well
documented as significant correlates of cognitive
functioning,39 mindfulness practice,17 and self-esteem28

across adulthood, we also considered these variables
as potential confounders in our analysis. We included
the Big Five personality traits, comprising agreeableness
(helpful, warm, caring, soft-hearted, and sympathetic),
conscientiousness (organized, responsible, hardwork-
ing, and careless [reverse coded]), extraversion (outgo-
ing, friendly, lively, active, and talkative), openness
(creative, imaginative, intelligent, curious, broadminded,
sophisticated, and adventurous), and neuroticism
(moody, worrying, nervous, and calm [reverse coded]).40

Responses were measured on a 4-point Likert scale
(1 = a lot to 4 = not at all) and averaged for each trait.

Statistical analysis
Descriptive analyses of the demographic and health
variables, meditation practice status, self-esteem,
and cognitive tests of participants were detailed with

Meditation, self-esteem, and cognition

© 2023 Japanese Psychogeriatric Society. 97

 14798301, 2024, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/psyg.13046 by U

niversity of W
isconsin,M

adison C
am

 D
epartm

ent of Pathology and, W
iley O

nline L
ibrary on [10/04/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



M (SD), number (n), and percentage (%) as appropri-
ate. Next, we used structural equation modelling
(SEM) to examine whether persistent meditation
practice at both waves and episodic meditation prac-
tice at only one time-point is associated with cogni-
tive functioning over 10 years, compared with no
meditation practice, after controlling for prior cogni-
tive function and covariates. Further, even though a
traditional mediation analysis includes variables in
different successive waves while examining the
causal effect on the outcome,41 a half-longitudinal

mediation analysis design demonstrates a mediator’s
role in two-wave studies evaluating the contempora-
neous relations between either the exogenous pre-
dictor and the mediator or the mediator and the
outcome.42,43 Wave 1 of MIDUS did not collect data
on cognitive tests; therefore, in the current SEM ana-
lyses, we also applied a half-longitudinal study
design to evaluate whether participants’ self-esteem
mediates the associations between meditation prac-
tice and executive function (Model 1) and meditation
practice and episodic memory (Model 2). The SEM

Figure 1 Structural equation models. Path
diagram showing the pathways linking the
key independent variable (meditation practice
status), mediator (self-esteem), and cognitive
outcomes (executive function and episodic
memory). w2, wave 2; w3, wave 3.
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Table 1 Characteristics of US adults who participated in MIDUS: Waves 2 and 3, stratified by meditation practice status (measured at wave
3), n = 2168

Variables
Overall

n = 2168

Meditation practice status

P-value
Neither

n = 1389 (64.1%)
W2 Only

n = 238 (11.0%)
W3 Only

n = 200 (9.2%)
Both

n = 341 (15.7%)

Age in years, M (SD) 64.7 (11.1) 65.5 (11.3) 64.0 (10.8) 62.8 (10.6) 63.1 (10.2) 0.164
Female (%) 55.5 49.2 64.7 61.5 71.3 <0.001
Race/ethnicity (%) 0.395
White 90.8 90.8 89.4 92.9 90.8
Black 2.5 2.1 3.0 3.1 3.6
Other 6.7 7.1 7.7 4.1 5.6

Marital status (%) <0.001
Married 67.9 71.7 60.5 61.0 61.3
Separated/
divorced

13.6 11.5 13.5 19.5 19.1

Widowed 11.8 11.5 14.7 11.0 11.4
Never married 6.7 5.3 11.3 8.5 8.2

Education (%) <0.001
None/some school 4.6 5.2 3.8 4.5 2.9
Grad school 41.8 46.8 36.1 33.2 30.8
Grad college 34.4 31.2 41.2 38.7 40.2
Master’s/prof
degree

19.2 16.9 18.9 23.6 26.1

Employment (%) 0.327
Working 50.2 48.6 55.4 55.5 49.5
Self-employed 12.3 12.8 8.2 9.1 14.8
Retired 29.1 30.6 26.2 26.2 27.2
Unemployed 1.2 1.2 2.1 2.4 2.1
Other 6.9 6.8 8.2 6.7 6.5

BMI (%) 0.791
Underweight 1.4 1.4 0.9 1.0 1.8
Normal 29.9 29.6 27.2 32.6 31.7
Overweight 38.0 38.8 36.2 36.3 36.6
Obese 30.8 30.2 35.8 30.1 29.9

Tobacco user (%) 8.3 8.1 11.3 7.5 7.3 0.316
Alcohol user (%) 59.0 57.5 60.1 61.0 63.6 0.183
Self-rated physical health (%) 0.259
Good 84.9 84.5 85.3 82.0 88.0

Self-rated mental health (%) 0.019
Good 91.0 92.3 86.6 89.0 90.0

Personality traits M
(SD)
Agreeableness 3.4 (0.5) 3.4 (0.5) 3.5 (0.5) 3.5 (0.5) 3.6 (0.5) 0.003
Conscientiousness 3.4 (0.5) 3.4 (0.5) 3.5 (0.5) 3.4 (0.5) 3.4 (0.5) 0.787
Extraversion 3.1 (0.6) 3.1 (0.6) 3.1 (0.6) 3.0 (0.6) 3.2 (0.6) 0.206
Neuroticism 2.0 (0.6) 2.0 (0.6) 2.0 (0.6) 2.2 (0.7) 2.0 (0.6) 0.487
Openness 2.9 (0.5) 2.8 (0.6) 3.0 (0.5) 3.0 (0.5) 3.1 (0.5) 0.014

Chronic conditions
(%)

81.4 80.0 80.6 85.9 87.6 0.005

Felt sad (>2 weeks)
(%)

18.5 15.1 23.1 26.0 24.6 <0.001

Self-esteem, M (SD) 37.88 (7.06) 38.15 (7.11) 37.05 (7.10) 36.75 (7.02) 38.04 (6.76) 0.470
Executive function,
M (SD)

�0.14 (0.73) �0.18 (0.73) �0.13 (0.77) �0.04 (0.73) �0.02 (0.69) 0.997

Episodic memory, M
(SD)

0.00 (0.99) �0.11 (0.98) 0.07 (0.95) 0.16 (1.01) 0.31 (0.97) 0.143

Note: Boldface indicates statistical significance (P < 0.05) from one-way between-subjects analysis of variance (ANOVA) for age and chi-squared tests of inde-
pendence for all categorical variables. Abbreviations: BMI, body mass index; W2, wave 2; W3, wave 3.
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strategy indicated in Figure 1 shows the pathways
between meditation practice status (independent var-
iable), self-esteem (mediator), and the cognitive out-
comes. We also conducted SEM sensitivity analyses,
by first categorizing meditation practice into three
levels based on participant responses, as (i) regular
(a lot and often), (ii) irregular (sometimes and rarely),
and (iii) never, and then constructing meditation prac-
tice status as a nine-level categorical variable using
those three-category meditation practice indicators
in waves 2 and 3. Unstandardized regression coeffi-
cients (b) and standard errors (SE) are reported for
interpretation. All statistical analyses were conducted
with Stata 17.0 SE (College Station, TX) software,
and significance was evaluated at the 0.05 level (two-
sided).

RESULTS
In Table 1, we summarize sample characteristics on
socio-demographics, health, and functional status at
wave 3 for the whole sample and the sample strati-
fied by meditation practice status (n = 2168). The
participant cohort was aged 42–92 years (M = 65,
SD = 11). Overall, 541 (24.9%) participants reported
practicing at least some intensities of meditation
techniques in the past 12 months (at wave 3), while
75.1% never practiced. In addition, 11.0% practiced
meditation at wave 2 only, 9.2% at wave 3 only, and
15.7% practiced at both waves 2 and 3. Women
made up 56% of the sample, 50% were employed,
and 91% were White. Substantial proportions of par-
ticipants were alcohol users (59%), and a significant
proportion of participants were overweight (38%) or

Figure 2 Comparison of observed
repeated measures over 10 years, strati-
fied by meditation practice status in
mid- and later life, n = 2168. Each par-
ticipant is represented by a single line
and the joined circles display the
means. W2 = wave 2; W3 = wave 3.
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obese (31%). Although 81% of the participants had
at least one or more chronic conditions, a majority
self-rated themselves as having good physical (85%)
and mental health (91%) conditions. However, 19%

of the participants reported being sad/depressed in
the last 2 weeks.

Figure 2 visually displays the observed executive
function, episodic memory, and self-esteem measures

Table 2 Structural equation models examining associations of cognitive functions with meditation practice status and self-esteem in mid
and later life, n = 2168

Variables

Self-esteem W3 Executive function W3 Episodic memory W3

Model 1 & 2 (common) Model 1 Model 2

b SE P b SE P b SE P

Intercept 11.195 1.920 <0.001 0.125 0.167 0.456 0.584 0.290 0.044
Key independent variable
Meditation practice (reference = neither)
W2 only �0.242 0.368 0.510 0.002 0.032 0.943 0.023 0.055 0.675
W3 only �0.736 0.397 0.064 0.020 0.034 0.552 0.038 0.060 0.522
Both �0.337 0.328 0.304 0.030 0.028 0.298 0.132 0.049 0.008

Mediator
Self-esteem W3 0.005 0.002 0.003 0.011 0.003 <0.001

Self-esteem W2 0.517 0.021 <0.001
Executive function W2 0.505 0.013 <0.001
Episodic memory W2 0.417 0.019 <0.001
Covariates
Age, years 0.003 0.013 0.819 �0.012 0.001 <0.001 �0.023 0.002 <0.001
Female (ref. male) 0.173 0.263 0.511 �0.008 0.023 0.733 0.338 0.041 <0.001
Race/ethnicity (ref. other)
White 0.437 0.588 0.458 0.031 0.051 0.549 0.001 0.089 0.987
Black 1.185 0.910 0.193 �0.208 0.079 0.009 �0.381 0.137 0.005

Marital Status (reference = never married)
Married 1.025 0.432 0.018 0.056 0.037 0.138 �0.042 0.065 0.517
Separated/divorced 0.582 0.516 0.259 0.010 0.045 0.827 �0.138 0.078 0.075
Widowed 0.828 0.654 0.206 �0.040 0.057 0.475 0.051 0.098 0.604

Education (reference = no/some school)
Graduated from school �0.099 0.567 0.861 �0.007 0.049 0.882 0.044 0.085 0.606
Graduated from college �0.012 0.591 0.984 0.032 0.052 0.539 0.073 0.089 0.415
Master’s/prof. degree 0.559 0.620 0.368 0.063 0.055 0.249 0.140 0.094 0.135

Employment (reference = other)
Working 0.143 0.423 0.735 0.119 0.037 0.001 0.076 0.064 0.230
Self-employed �0.086 0.511 0.867 0.036 0.044 0.417 0.026 0.077 0.736
Retired �1.016 0.485 0.036 �0.043 0.042 0.303 �0.022 0.073 0.762
Unemployed 0.105 0.887 0.906 0.036 0.077 0.637 �0.081 0.133 0.544

BMI mean (reference = underweight)
Normal 1.352 0.572 0.018 0.091 0.050 0.068 �0.010 0.086 0.911
Overweight 1.068 0.565 0.059 0.085 0.049 0.081 0.026 0.085 0.756
Obese 1.371 0.576 0.017 0.088 0.050 0.077 0.010 0.087 0.911

Tobacco user �1.205 0.348 0.001 �0.022 0.030 0.474 �0.055 0.052 0.291
Alcohol user 0.489 0.241 0.042 �0.019 0.021 0.364 0.000 0.036 0.991
Self-rated physical health �0.033 0.423 0.938 0.034 0.037 0.362 0.069 0.064 0.278
Self-rated mental health 0.545 0.591 0.356 �0.014 0.051 0.788 �0.020 0.089 0.823
Personality traits
Agreeableness �0.119 0.278 0.667 �0.027 0.024 0.267 0.002 0.042 0.962
Conscientiousness 1.287 0.285 <0.001 �0.020 0.025 0.406 �0.001 0.043 0.977
Extraversion 1.003 0.261 <0.001 �0.006 0.022 0.795 �0.016 0.039 0.685
Neuroticism �1.479 0.218 <0.001 0.008 0.019 0.651 �0.027 0.032 0.399
Openness �0.145 0.270 0.591 0.019 0.023 0.403 0.017 0.040 0.675

Chronic conditions �0.007 0.278 0.981 �0.023 0.024 0.347 0.016 0.042 0.701
Felt sad (>2 weeks) 0.206 0.320 0.521 0.000 0.028 0.991 �0.091 0.048 0.057

Note: Estimates are direct effects. Boldface indicates statistical significance (P < 0.05). Abbreviations: BMI, body mass index; W2, wave 2; W3, wave 3.
*P < 0.05. **P < 0.01. ***P < 0.001.
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repeated across waves by meditation practice status,
while Table S2 shows the descriptive statistics on the
dependent, mediator, and key independent variables
in more detail. Self-esteem was found to be high
at both time points (i.e., waves 2 and 3; M = 38.26
and 37.88, respectively; r = 0.652), with a marginal
decline from wave 2 to wave 3 (P < 0.001).
Executive function scores (M = 0.19 and �0.14,
respectively; r = 0.757, P < 0.001) exhibited a similar

drop, while the change in episodic memory score
was more modest (M = 0.13 and 0.00, respectively;
r = 0.535, P < 0.001).

Table 2 presents parameter estimates from each
of the two structural equation models showing direct
effects on cognitive executive function (Model 1) and
episodic memory (Model 2) over the 10-year study
period. For a visual representation of the main find-
ings, Figure 3 illustrates the schematic path diagram

Figure 3 Path diagram showing the
pathways linking the key independent
variable (meditation practice status),
mediator (self-esteem), and cognitive
outcomes (executive function and epi-
sodic memory) for the two structural
equation models, n = 2168. Covariates
were included in all structural equation
modelling equations; however, effects of
covariates/control variables are not
shown in the diagram. w2 = wave
2. w3 = wave 3. *P < 0.05; **P < 0.01;
***P < 0.001.
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showing the pathways linking the key independent
variable (meditation practice status), mediator (self-
esteem), and each outcome, i.e., executive function
(Model 1) and episodic memory (Model 2) for the two
SEM analyses (effects of covariates not shown in
the diagram). After controlling for baseline (wave 2)
socio-demographic and health factors and cognitive
episodic memory and executive function, findings rev-
ealed that persistent meditation practice was indepen-
dently associated with a more favourable change in
episodic memory (b = 0.132, SE = 0.049, P = 0.008),
compared with no meditation practice. However, the
same effect was not found for executive function
(b = 0.030, SE = 0.028, P = 0.298). Further, a higher
score in wave 3 self-esteem was associated with a
more favourable change in executive function
(b = 0.005, SE = 0.002, P = 0.003) and episodic
memory (b = 0.011, SE = 0.003, P < 0.001). The
model fit was good for both Model 1 (comparative fit
index [CFI] = 1.000, root mean square error of approx-
imation [RMSEA] = 0.000, and standardized root
mean squared residual [SRMR] = 0.000) and Model
2 (CFI = 0.999, RMSEA = 0.017, and SRMR = 0.001).

In an SEM analysis, the total effect of an explana-
tory/exposure variable represents the overall effect we
would find whether or not a mediator is included in the
analysis.42 After controlling for baseline (wave 2)
covariates, self-esteem, and cognitive functions (where
appropriate), the total effect of persistent meditation
practice on episodic memory is 0.129 (P = 0.009). As
indicated above, the direct effect of persistent medita-
tion practice is 0.132, which is larger than the total
effect (see Table S3). The total indirect effect of persis-
tent meditation practice that passes through self-
esteem is �0.004 (i.e., �0.337*0.011), but is statisti-
cally not significant. We therefore conclude that self-
esteem does not mediate the relationship between
meditation practice and episodic memory. On the other
hand, for executive function, the total and direct effects
for persistent meditation practice are 0.028 and 0.030,
respectively; both are statistically not significant (see
Table S3). The total indirect effect of persistent medita-
tion practice that passes through self-esteem is
�0.002 (i.e., �0.337*0.005), which is also not signifi-
cant. Therefore, we conclude that persistent meditation
status has neither a direct nor an indirect effect through
self-esteem on executive function.

The SEM sensitivity analyses categorizing medi-
tation practice into three levels, i.e., (i) regular (a lot

and often), (ii) irregular (sometimes and rarely),
and (iii) never, shows similar findings (Table S4). The
result revealed that persistent regular meditation
practice was independently associated with a more
favourable change in episodic memory, but not exec-
utive function, compared to no practice.

DISCUSSION
The current study examined the impact of meditative
or relaxation practice (longitudinal/persistent use
vs. episodic use vs. no use) and self-esteem on cog-
nitive outcomes over 10 years (two waves of data).
While cognitive change is often the focus of studies
in late life, this study uses individuals across a wider
age range, including mid- and late life, and includes
both psychological protective factors (self-esteem)
and behavioural practices (mindfulness and relaxa-
tion exercises) to examine cognitive outcomes.
Results show that persistent meditation practice at
both waves was positively associated with episodic
memory but not executive function.

Further, the current study contributes to the exis-
ting literature with evidence that high self-esteem
positively associated with both executive functions
and episodic memory in MIDUS middle-aged and
older adult populations. Additionally, high self-
esteem did not mediate the association between
meditation practice and cognitive functions in mid-
and later life over 10 years. The relationship between
self-esteem and cognition has been studied in chil-
dren to show that higher self-esteem helps young
children better complete difficult tasks successfully,44

but for adults, the findings have been somewhat
mixed. For example, Catarino and Adams31 found no
association between self-esteem and cognition; how-
ever, Strandell32 found that higher self-esteem may
positively affect cognition influenced by cultural
knowledge.32 According to the self-fulfilling prophecy
theory, individuals with high self-esteem tend to
show more engagement in activities that benefit their
cognitive performance over time; in contrast, individ-
uals having low self-esteem show more engagement
in activities that impede their cognitive functioning
(Wang et al., 2023).45 Therefore, in line with research
showing individuals with high self-esteem have more
favourable changes in cognitive function, our study
provides evidence that self-esteem may be a protec-
tive factor against cognitive decline.
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Research also found that individuals with high self-
esteem possess positive self-concepts, higher self-
efficacy, and are motivated to engage in demanding
activities, further promoting their cognitive performance,
whereas individuals with low self-esteem show negative
self-concepts, low self-efficacy, and are less motivated
to engage in activities that benefit their cognitive func-
tions46,47; this may lead to impaired cognitive function.

In partial support of our second hypothesis, per-
sistent meditation practice in both waves 2 and
3 showed a significant positive effect on episodic
memory compared to participants who never prac-
ticed meditation. However, the same effect was not
found for executive functioning. Further, we found no
significant association between meditation practice
and self-esteem in each of the two models. Although
some earlier studies found positive correlations
between mindfulness and self-esteem,29–48 others did
not.48,49 This negative finding in our study may be due
to a wide variety of meditation practice techniques, a
long gap between survey waves, categorizing all fre-
quencies of practice in the same group, or the lack of
a long-term effect for meditation on certain psychologi-
cal states and cognitive activities. In this regard, it is
worth mentioning that the findings from the sensitivity
analyses also revealed an unfavourable change in the
execution function in the W2R-W3IR group (those who
practiced mediation regularly in wave 2, but were irreg-
ular in practice in wave 3) listed in Table S4. In this
context, Gothe et al.50 report in a systematic review
that mind–body practice is associated with hippocam-
pal volume, which is related to learning and memory
functions but not executive functions. In addition, ear-
lier research suggests that while excessive stress can
be detrimental to cognitive functioning, milder stress
may enhance cognitive performance, especially imme-
diate memory functions,6,51 as evidenced by higher
cortisol levels.5 Although we did not measure serum
cortisol levels in this study, possibly, the quality, not
the quantity of stress, is a more crucial factor that
affects cognitive functioning.

Further, mind–body practices have been found to be
associated with increased physical activity, reduced
stress, and increased well-being52 (Rocha et al.,
2012).53 Negative effects of stress on cognitive function
are well documented.52,54 During stressful periods, an
individual’s sympathetic nervous system is triggered; as
a result, various inflammatory neurotransmitters such as
cytokines are released, which may have adverse effects

on (cognitive) health. Mind–body practice, such as yoga,
has a downregulating effect on the sympathetic nervous
system and hypothalamus–pituitary–adrenal (HPA) axis
in response to stress.55 Bridging between mind and
body, mind–body practice, through various neuronal cir-
cuits, may reduce the production of inflammatory neu-
rotransmitters.55 Individuals may turn to mind–body
practice (e.g., yoga) for these stress-reducing effects.
As a physical activity, yoga can enhance muscle
strength and body flexibility and improve respiratory
and cardiovascular function.56 Both of these factors
have been linked with higher levels of cognitive function
in previous studies (Smolarek et al., 2016)56,57; this may
explain why persistent engagement in meditation prac-
tices helps in some domains of cognitive performance
but not others.

LIMITATIONS
The main strength of the current study is its expanded
age range, longitudinal design, and large sample size;
however, it has several limitations. For example,
MIDUS did not screen participants for cognitive
impairment at baseline, and we were unable to com-
ment on the neurocognitive status of the participants
in our sample. It is also not possible in the MIDUS
dataset to identify the precise frequency or regularity
of meditation practice with more detail, nor whether
there was any overlap (i.e., two/more meditation prac-
tices simultaneously), inducing generalizability con-
cerns. Due to the lack of precision in the measure of
mediation practice in the current study, the findings
might be confounded by personality traits and physi-
cal/mental health status; therefore, we controlled for
the Big Five personality traits, self-rated health, and
depressive symptoms to ensure the robustness of the
results we obtained. Future surveys should collect
more in-depth information on meditation techniques
to examine potential load/dose–response associations
and determine a potential causal relationship between
meditation practice and cognitive functioning.

We also note that meditation practitioners often
select themselves on the basis of their better physical
and cognitive health and their sense that they can do
the job. This self-selection bias could be potentially
confounding because it may make them better
than non-practitioners in some cognitive dimensions
but not in others.58 Another limitation is related to
recall bias because responses were collected
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retrospectively. Further, the interval between the studied
waves was 10 years; our analyses were based on just
two data points on cognitive function, which precluded
the analysis of non-linear trends (e.g., accelerated cog-
nitive decline). The findings of these analyses need to
be interpreted with the caveat that sample sizes per cat-
egory were small (i.e., between 2% and 11% for each
category of meditation practice frequency other than
never; further, we considered meditation practice as
including any frequency of practice, even rarely). Finally,
given the design and secondary data analysis of this
study, no causal relationships can be definitively
inferred. Despite these limitations, our findings suggest
that potential positive effects in some cognitive domains
can accrue only when individuals practice meditation
persistently over the long run.

CONCLUSIONS
Overall, the findings reveal that persistent meditation
practice is associated with better episodic memory
and that a higher self-esteem is associated with higher
levels of episodic memory and executive function in
mid- and later life over 10 years. While cognitive
decline is often examined in relation to other risk/
protective factors in late life, this study determined that
self-esteem has associations with cognitive outcomes
among middle-aged and older adult meditation practi-
tioners in MIDUS. While identifying meditative practice
and self-esteem as protective factors for mid- and
late-life cognition is important, data from MIDUS did
not support that self-esteem was a mediator in this
relationship. Thus, future research should consider the
mechanisms underlying the positive aspects of medita-
tion practice, i.e., frequency of meditation practices
and whether any specific technique/s are essential
and, therefore, should be incorporated in meditation
practice to improve cognitive outcomes among
community-living middle-aged and older adults.
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