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College students are vulnerable to diverse mental health disorders. We aimed to investigate whether a meditation class would be
an effective means to address students’ mental health challenges. Among the college students who registered for the meditation
course, 256 participants were enrolled. The meditation course was a 15-week program incorporating mindfulness meditation and
Ganhwa Seon (a traditional Buddhist meditation). A questionnaire was administered twice, on the first and last class of the course,
collecting information on personal characteristics and six mental health indicators. A paired t-test was used to examine whether
the meditation course conferred benefit on the mental health indicators, and logistic regression analyses were run to identify
factors associated with mental health outcomes. After completing the meditation course, there were significant improvements for
the adult ADHD score (p <0.01) and ego identity (p = 0.02) but not for the other outcomes. Among college students, meditation

practice may have positive effects on the adult ADHD score and ego identity.

1. Introduction

College students, undergoing the transition from adoles-
cence to adulthood, are exposed to unique stressors [1]. In
addition to academic pressure, college students are expected
to take on adult responsibilities in financial support, per-
sonal relationships, social engagement, etc. [2]. Encountered
with such stressors, many college students face mental health
challenges, with the rates of mental illness rising on college
campuses [2]. Thus, colleges and universities try to find ways
to address the mental health crisis among students. One
potential intervention may include mindfulness meditation,
the most popular meditation practice in the West. Origi-
nating from Buddhist teachings, mindfulness meditation is
a mental training framework to cultivate awareness of what
one is sensing and feeling in the moment through non-
judgmental observation [3].

A previous study comprising a systematic review of
randomized controlled trials indicated that mindfulness
meditation could be associated with the regulation of the

immune system, for instance, the decrease in proin-
flammatory processes or the elevation in cell-mediated
defense systems [3]. Though there is a certain level of dif-
ference depending on the level of trait mindfulness, another
study of college students showed that the anxiety state de-
creased as the mindfulness state increased and that was an
improvement in attention and executive function perfor-
mance [4]. Also, a separate study conducted with 152
Taiwanese university freshmen over the course of a semes-
ter-long mindfulness meditation course found improve-
ments in learning effectiveness as well as the cognitive
performance of attention and memory [5].

Of note, referred to as Ganhwa Seon, it represents the
mainstream of meditation within Korean Buddhism [6].
Ganhwa Seon involves raising a specific question, termed
“hwadu,” and directing one’s full attention to the question in
daily life to get deeply absorbed in the single-mindedness of
questioning [6]. While mindfulness meditation is widely
accepted by people regardless of one’s religion and culture,
as well as transnationally, the practice of Ganhwa Seon is
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often limited to Buddhists in Korea. At Dongguk University
in Korea, as a Buddhism-based university, students are
required to take a meditation course, in which Buddhist
spiritual leaders guide students to practice mindfulness
meditation and Ganhwa Seon. In this study, among college
students, we aim to investigate whether meditation practice
performed as class activities affects six mental health out-
comes. (1) Adult attention-deficit hyperactivity disorder
(ADHD): inattention, hyperactive-impulsive symptoms, or
their combinations [7]; (2) ego identity: the sense of self to
experience who they are [8]; (3) perceived stress: the extent
to which individuals perceive their life circumstances to be
stressful, unpredictable, and uncontrollable [9]; (4) self-ef-
ficacy: individual confidence in the ability to take required
actions to fulfill specified objectives [10]; (5) self-esteem:
diverse and intricate mental states related to self-perception
[11]; and (6) spiritual well-being: the intrinsic sense of
contentment [12].

2. Materials and Methods

2.1. Study Participants. We recruited students who regis-
tered for a meditation course at Dongguk University in
Seoul, Korea, in 2018. Initially, 305 subjects were recruited
for the study participants. We excluded individuals with
missing information on the first questionnaire (n =22), the
second questionnaire (n=25), and/or covariables (n=2).
After these 16% exclusions, the final analytic sample in-
cluded 256 participants (133 males and 123 females).
Missing data were defined as the absence of responses to at
least one of the mental health questionnaires (Figure 1).

The researcher gave participants a full explanation of the
research purpose before enrollment, and consent to par-
ticipate was obtained voluntarily. This study was approved
by the Dongguk Institutional Review Board (IRB number:
DUIRB-201810-13).

2.2. Meditation Course. As a Buddhism-based institution,
Dongguk University sets successful completion of the
meditation course as a graduation requirement. Instructed
by a Buddhist spiritual leader with a Ph.D. in the field of Zen,
the course aims to introduce students to mindfulness
meditation and Ganhwa Seon and motivate them to practice
meditation in their daily lives. The course comprised 15
weekly, 50-minute meditation sessions and was graded on
a pass/fail system. The class lectures encompassed the fol-
lowing plan: (1) instructor introductions; (2) meditation
etiquette; (3) why modern individuals require meditation;
(4) achieving dreams through meditation; (5) varied
methods of meditation; (6) Ganhwa Seon 1; (7) mindfulness
meditation (imagery meditation); (8) watching a meditation
video; (9) mindfulness meditation (meditation with music);
(10) mindfulness meditation (meditation with sound); (11)
mindfulness meditation (conversation meditation); (12)
mindfulness meditation (meditation for happiness); (13)
mindfulness meditation (meditation through speech); (14)
Ganhwa Seon 2; (15) meditation as a lifestyle.
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2.3. Data Collection. Participants responded to a question-
naire twice during the first and last classes of the meditation
course. The questionnaire collected information about
personal information (e.g., age, sex), grade (i.e., students’
academic year at the time of course registration), major,
adjusting to college life, socioeconomic status, religion,
knowledge of Buddhism, the importance of religion in life,
and six mental health indicators (adult ADHD, ego identity,
perceived stress, self-efficacy, self-esteem, and spiritual well-
being).

The adult ADHD score was assessed by the Korean
version of the Conners adult ADHD rating scale-26 items,
a 26-item instrument developed to measure the presence and
severity of ADHD symptoms in adults [13]. Each item was
rated on a 4-point scale from 1 (never) to 4 (almost always),
and the composite score can range from 26 to 104, with
higher scores indicating higher levels of ADHD.

Ego identity was assessed by the ego-identity scale in-
strument, which was developed in Korea to measure various
aspects of ego identity [14]. The scale consisting of 48 items,
covers areas of independence, self-acceptance, future cer-
tainty, goal orientation, proactive personality, and intimacy.
Each item was rated on a 5-point scale from 1 (never) to 5
(almost always), and the composite score can range from 48 to
240, with higher scores indicating higher levels of ego identity.

Perceived stress was measured by the Korean version of
the perceived stress scale, a 10-item instrument developed to
assess the degree to which situations in one’s life are ap-
praised as stressful [15]. With each item rated on a 5-point
scale from 1 (never) to 5 (almost always), the composite
score can range from 10 to 50, and higher scores indicate
higher perceived stress.

Self-efficacy was measured by the new general self-
efficacy scale, an 8-item instrument designed to measure
the degree of a person’s belief in one’s ability to achieve one’s
goal despite difficulties [16]. With each item rated on a 5-
point scale from 1 (never) to 5 (almost always), the com-
posite score can range from 8 to 40, and higher scores in-
dicate higher self-efficacy.

Self-esteem was measured by the Korean version of the
Rosenberg self-esteem scale, a 10-item instrument designed
to assess positive and negative feelings about the self [17].
With each item rated on a 4-point scale from 1 (never) to 4
(almost always), the composite score can range from 10 to
40, and higher scores reflect higher levels of self-esteem.

Spiritual well-being was measured by the Functional
Assessment of Chronic Illness Therapy—Spiritual Well-
Being, a 12-item questionnaire designed to measure spiri-
tual well-being in people with cancer and other chronic
illnesses [18]. With each item rated on a 5-point scale from 1
(never) to 5 (almost always), the composite score can range
from 12 to 60, and higher scores reflect higher well-being.

2.4. Statistical Analysis. To understand the characteristics of
the study population before the start of meditation classes (i.e.,
at baseline), we calculated proportions for categorical variables
and mean and standard deviation for continuous variables.
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305 participants those who taken meditation class

49 (16%) Excluded

22 Missing mental health question in first questionnaires
25 Missing mental health question in second questionnaires

2 Missing covariates

256 Final study population

FIGure 1: The flow chart of the study population formation.

To evaluate whether mental health outcomes (adult ADHD,
ego identity, perceived stress, self-efficacy, self-esteem, and
spiritual well-being) changed significantly after meditation
classes in a one-grouppretest-posttest design, we used the paired
t-test. A parametric test was chosen based on the central limit
theorem, which states that the sampling distribution of dif-
ferences approximates a normal distribution when the sample
size is above 30 [19]. In general, individuals respond difter-
entially to meditation classes. By defining change in outcome
scores as a binary variable (1: improvement in scores; 0: no
improvement in scores), we performed a multivariable logistic
regression analysis to calculate the odd ratios (ORs) of the
improvement
Pcase/ (1- Pcase)/Pcontrol/(1 - Pcontrol) *P =
probabilities of event occurrence to identify factors associated
with improvements in spiritual and mental health outcomes.
The levels of the outcome variables were defined as 1 for in-
dividuals who showed improvement after meditation classes
and 0 for those who did not show any improvement. The
models were adjusted for the baseline characteristics (i.e., sex,
grade, major, college adaptation, socioeconomic status, religion,
degree of knowledge of Buddhism, degree of importance of
religion in life, and instructors) as well as the level of the
outcome before the start of the medication class.

p value less than 0.05 is considered statistically signifi-
cant. All statistical analyses were performed using SAS 9.4
(SAS Institute, Cary, NC, USA).

While the final sample was not determined based on
a priori power calculation, based on a post-hoc power
calculation setting « error rate at 0.05, our study has 89%
power to detect a mean difference of 1 in the outcome score
(standard deviation of the difference: 5).

3. Results

The characteristics of the 256 participants are presented in
Table 1. The study population was almost equally divided by
gender. Approximately 46% and 30% of participants were
freshmen and sophomores, respectively. The number of
students in the College of Science was the highest, and the
number of students in the College of Humanities and Social

Sciences was the next. About 12% of participants were
Buddhists, and 88% were Christians, believers of other re-
ligions, or atheists. Most of the participants had little or fair
knowledge about Buddhism, and about 41% of students
answered that religion had no effect on their lives.

The meditation classes conferred varied benefits
according to mental health outcomes. For the adult ADHD
score and ego identity, significant improvements were ob-
served after the meditation class. (Changing in adult ADHD
score —2.38, p <0.01; ego identity 2.69, p=0.02). Perceived
stress, self-efficacy, self-esteem, and spiritual well-being
improved modestly, but the changes were not statistically
significant. (Perceived stress —0.08, p=0.79; self-efficacy
0.13, p=0.69; self-esteem 0.39, p=0.09; and spiritual well-
being 0.32, p=0.42) (Figure 2).

Individuals benefited from the meditation class differ-
entially with regard to adult ADHD score change and ego
identity (Table 2). For a change in adult ADHD score,
students were more likely to improve their adult ADHD
score after the meditation class when they had a higher
ADHD score at baseline (OR 1.05, 95% CI 1.03-1.08,
p<0.01), in college of education (OR 3.58, 95% CI
1.25-10.23, p=0.03), and had a better adaptation to college
life (OR 2.04, 95% CI 1.05-4.00, p = 0.04) at baseline. For ego
identity, students were associated with an increased ego
identity after the meditation class when they had a lower ego
identity at baseline (OR 0.98, 95% CI 0.96-0.99, p <0.01),
male sex (OR 3.04; 95% CI 1.66-5.59, p < 0.01), in college of
education (OR 5.48, 95% CI 1.70-17.63, p <0.01), and of
Buddhist (OR 2.58, 95% CI 1.00-6.61, p=0.05) at baseline.

4. Discussion

In this study of 250 university students, we investigated the
effect of practicing mindfulness meditation and Ganhwa
Seon as class activities on six mental health outcomes (adult
ADHD, ego identity, perceived stress, self-efficacy, self-
esteem, and spiritual well-being).

We observed that in-class meditation practice conferred
statistically significant improvements in adult ADHD scores
and ego identity. Notably, the beneficial effects of the



TaBLE 1: Descriptive characteristics of the study population at
baseline.

Individual characteristics

Sex, n (%)
Men 133 (52.2)
Women 123 (47.8)
Grade, n (%)
Freshmen 117 (45.7)
Sophomore 76 (29.7)
Junior 39 (15.2)
Senior 24 (9.4)
Major, n (%)
College of humanities and social sciences 99 (38.7)
College of science 100 (39.1)
College of arts and sports, others 31 (12.1)
College of education 26 (10.2)
Adjusting to college life, n (%)
Good 122 (47.7)
Poor 134 (52.3)
Household income, quantile, n (%)
First (highest) 106 (41.4)
Second 108 (42.2)
Third (lowest) 42 (16.4)
Religion, n (%)
Atheism or others 159 (62.1)
Buddhism 30 (11.7)
Catholic 21 (8.2)
Protestantism 46 (18.0)
Knowledge of Buddhism, n (%)
No knowledge 16 (6.3)
Little knowledge 80 (31.3)
Fair knowledge 147 (57.4)
Well knowledge 13 (5.1)
Importance of religion in life, n (%)
Not important 106 (41.4)
Not so important 62 (24.2)
Somewhat important 50 (19.6)
Very important 38 (14.8)
Before meditation class
Adult ADHD level, mean (sd) 64.6 (15.0)
Ego identity level, mean (sd) 163.7 (27.0)
Perceived stress level, mean (sd) 27.5 (6.0)
Self-efficacy level, mean (sd) 31.3 (5.8)
Self-esteem level, mean (sd) 35.3 (5.1)
Spiritual well-being level, mean (sd) 41.0 (7.8)
After meditation class
Adult ADHD level, mean (sd) 62.3 (16.6)
Ego identity level, mean (sd) 166.4 (29.0)
Perceived stress level, mean (sd) 27.5 (6.3)
Self-efficacy level, mean (sd) 31.5 (5.3)
Self-esteem level, mean (sd) 35.6 (5.2)
Spiritual well-being level, mean (sd) 41.3 (7.8)

Abbreviations: sd, standard deviation; n, number.

meditation class on these two outcomes varied by several
baseline characteristics. For a change in adult ADHD score,
students were more likely to benefit from the meditation
class when they had a severe adult ADHD score, were from
a college of education, and were better adapting to college
life; for ego identity, students were more likely to benefit
when they had a lower ego identity, were of the male sex,
were from a college of education, and were Buddhists. Upon
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completing the meditation course, perceived stress, self-
efficacy, self-esteem, and spiritual well-being changed pos-
itively, but the improvements were not statistically
significant.

Adult ADHD is a psychiatric condition suggested to be
caused by a complex combination of genetic and environ-
mental risk factors [20]. Its major symptoms include diffi-
culties with initiating work, self-organization, and
prioritization; varying levels of attention to details; and poor
persistence in work requiring continuous mental efforts [21].
Consistent with our findings, previous studies have shown
that mindfulness meditation improves adult ADHD scores.
In a study of 24 adults and 8 adolescents in the US, an 8-week
mindfulness training program resulted in improvements in
self-reported ADHD symptoms [22]. In another study
conducted among Taiwanese university students, students
who took a one-semester mindfulness meditation course
showed improvements in cognitive attention and memory
compared to control students who did not take the medi-
tation course [5]. According to neuroimaging studies, the
anterior cingulate cortex has been implicated in several
cognitive functions, including attention [23, 24], and
meditation practice was shown to activate the anterior
cingulate cortex practice, contributing to attention main-
tenance [24, 25]. In addition, cortical thickness, whose re-
duction is a marker of adult ADHD [26], was higher in the
dorsal anterior cingulate cortex among experienced medi-
tators compared with control subjects in anterior cingulate
cortex magnetic resonance neuroimaging studies [27].

Ego identity refers to the sense of self that enables in-
dividuals to experience a sense of who they are [8]. Previous
studies have shown that regular engagement in meditation
improved self-knowledge, facilitating individuals to become
fully attentive to what is happening without any judgements
[28]. In addition, mindful meditation was associated with
increased self-acceptance, which in turn helps a foster
healthy sense of one’s true self [29]. While no previous
studies investigated the direct effect of Ganhwa Seon on ego
identity, one of the most common questions that is con-
sistently asked during the practice is “who am I” [6], which
relates to the pursuit of ego identity. The beneficial effects of
meditation on ego identity are also supported by biological
mechanisms. The prefrontal cortex plays a critical role in
higher brain functions, including personality formation [30].
Neuroimaging studies suggested that enhanced activation of
the ventromedial prefrontal cortex might promote the de-
velopment of identity [31]. In a study of healthy older adults,
participants who engaged in eight-week meditation training
showed enlargements in a prefrontal network involving the
ventromedial prefrontal cortex compared with those en-
gaged in control relaxation training [32].

In our study, not all students benefitted equally from the
meditation class. For both adult ADHD score change and
ego identity, students with worse outcome conditions (i.e.,
higher adult ADHD score, lower ego identity) at baseline
and from the college of education experienced greater im-
provements after meditation practice, compared with stu-
dents in their counterparts. Much as nutritional
supplements are more likely to benefit individuals with



Evidence-Based Complementary and Alternative Medicine

Average difference before and after meditation class
o

Adult ADHD

Ego-identity

Perceived stress

Scales

Self-efficacy

Self-esteem

Spiritual well-being

Scales Adult ADHD

Ego-identity

Perceived stress

Self-efficacy

Self-esteem

Spiritual well-being

Difference (95% CI) -2.38(-3.9t0 -0.9)

p value <0.01

2.69 (0.4 to 5.0)

0.79

-0.08 (-0.7 to 0.5)

0.69

0.13 (-0.5t0 0.8) 0.39 (-0.1t0 0.8)

0.09

0.32(-0.5to 1.1)

FIGURE 2: Average differences in spiritual and mental health outcomes before and after meditation class.

TaBLE 2: Odds ratios and 95% ClIs for the associations between baseline characteristics and improvements in ego identity and adult ADHD

levels after meditation classes.

Individual characteristics

Adult ADHD

Ego identity

Multivariate adjusted OR p value Multivariate adjusted OR p value
Baseline level before meditation class 1.05 (1.03-1.08) <0.01 0.98 (0.96-0.99) <0.01
Sex
Men 1.12 (0.64-1.97) 0.69 3.04 (1.66-5.59) <0.01
Women Ref Ref
Grade
Freshmen Ref Ref
Sophomore 0.61 (0.33-1.15) 0.17 1.06 (0.55-2.03) 0.53
Junior 1.44 (0.64-3.20) 0.09 2.13 (0.93-4.89) 0.08
Senior 0.61 (0.23-1.61) 0.34 1.05 (0.39-2.87) 0.65
Major
College of humanities and social sciences Ref Ref
College of science 1.30 (0.71-2.38) 0.47 0.63 (0.34-1.17) 0.17
College of arts and sports, others 1.19 (0.50-2.81) 0.43 2.10 (0.83-5.36) 0.48
College of education 3.58 (1.25-10.23) 0.03 5.48 (1.70-17.63) <0.01
Adjusting to college life
Good 2.04 (1.05-4.00) 0.04 1.59 (0.82-3.09) 0.17
Poor Ref Ref
Socioeconomic status
First (highest) 1.62 (0.73-3.58) 0.56 1.78 (0.78-4.05) 0.21
Second 1.86 (0.82-4.20) 0.21 1.47 (0.63-3.42) 0.75
Third (lowest) Ref Ref
Religion
Protestantism, Catholic, atheism or others Ref Ref
Buddhism 2.05 (0.82-4.20) 0.13 2.58 (1.00-6.61) 0.05
Knowledge of Buddhism 1.02 (0.68-1.55) 0.91 0.73 (0.47-1.11) 0.14
Importance of religion in life 0.98 (0.75-1.27) 0.85 0.95 (0.73-1.25) 0.73

nutrient deficiencies than individuals who are nutritionally
replete [33], meditation practice may be more effective
among individuals experiencing mental health problems

and, thus, have more room for improvement than among
healthy individuals. In the case of students from the College
of Education, due to their major, they tend to have a greater



appreciation for education. This mindset and attitude might
have motivated these students to exert greater efforts during
the meditation class, which in turn led to the greater benefit
of meditation.

Specifically, for change in adult ADHD scores, students
who reported being well-adjusted to college life were more
likely to improve their adult ADHD score after the medi-
tation practice than students who did not. Academic sat-
isfaction is an important determinant of college adjustment,
which predicts achievement [34]. In light of this, students
with better adjustment to college life might have actively
participated in the meditation class and thus benefitted from
it to a greater degree.

In raising the level of ego identity, the meditation class
was more effective among male students and Buddhists than
among female students and students believing in other
religions. As mentioned previously, a mechanism by which
meditation promotes the development of ego identity is
through the activation of the ventromedial prefrontal cortex
[31]. Evidence suggests that men exhibited stronger con-
nectivity in the prefrontal cortex regions [30], which may
make men more sensitive to the stimulating effect of
meditation for the promotion of ego identity. Regarding the
greater benefit of meditation for Buddhists, the inclusion of
Ganhwa Seon, a traditional Buddhist meditation that strives
to find the answer to a question of choice, in the class might
be a relevant factor. In Korea, meditation, in general, is
regarded as a part of Buddhist practice, and the meditation
class guided by Buddhist spiritual leaders might have created
an unfamiliar environment that hindered non-Buddhists
from immersing themselves in meditation practice. Con-
versely, Buddhist students, out of reverence for Buddhism
and Buddhist spiritual leaders, might have engaged in
meditation practice more fully and truly rather than
approaching meditation functionally or technically, and thus
might have reaped the benefit [35]. Our finding is also
aligned with the observation that individuals who grow up in
a Buddhist culture have a tendency toward higher levels of
ego development [28].

Past studies have shown the beneficial effects of medi-
tation on improving perceived stress, self-efficacy, self-
esteem, and spiritual well-being, but in our study, the
meditation class did not confer significant benefits for these
outcomes [36-39]. Differences in the type and setting of
meditation might have contributed to the inconsistent
findings. Unlike the previous studies [36-39] that examined
the effect of mindful meditation, the most widely practiced
meditation and also employed as a part of psychotherapy in
clinical settings [40], our study evaluated an integrated form
of mindfulness meditation and Ganhwa Seon. Ganhwa Seon
might have enriched the medication class by introducing
students to a different variation of meditation than mind-
fulness meditation alone. However, with Ganhwa Seon
rooted in Buddhism and led by Buddhist spiritual leaders,
students could have misinterpreted Ganhwa Seon as a re-
ligious intervention rather than a neutral meditation prac-
tice, which might have created some disapproval and dislike
of the meditation practice, leading to no efficacy. In fact,
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a study found that college students had different preferences
for different meditation methods [41]; and thus, choosing
the right type of meditation for oneself appears critical to
reaping the benefits of meditation practice.

There are several strengths in our study. This is the first
study to investigate the combined effects of the two rep-
resentative meditations, mindful meditation (the most
popular meditation practice in the West) and Ganhwa Seon
(the mainstream meditation within Korean Buddhism). By
including about 250 participants, it is a large-scale study
compared to other previous studies on meditation, which are
often limited to less than 100 [3]. The large study size allowed
for analyses to explore characteristics that can help identify
individuals who would benefit most from meditation
practices.

Our study also has several limitations. First, because
students in the meditation class were graded on a pass/fail
basis rather than with letter grades, they might not have fully
engaged in the meditation practice. This might have led to an
underestimation of meditation’s benefits. Second, the
medication course was offered by different instructors, and
thus, different teaching styles across instructors might have
created differences in the meditation effect even though the
course syllabus was identical across classes. However,
spiritual leaders completed the same course at the same
university to lead the course, and there are unified guidelines
in the textbook for running the course. Furthermore, in our
multivariable regression analysis, we adjusted for an in-
structor. Thus, our effect size measures the effect of medi-
tation, removing variation due to differences in instructors.
Third, the unique characteristics of our study setting, in
which Buddhist spiritual leaders guided meditation in-
corporating Buddhism and students were forced to engage
in meditation as part of a required course rather than opting
to practice meditation, might have created emotional re-
sistance from students of other religions, which might have
underestimated the benefit of meditation. Last, the medi-
tation in our study was conducted in a class held at
a Buddhist university, and only those who answered the
questionnaires twice were included in the study. In this
regard, the subjects of our study are relatively familiar with
meditation, so their interest in meditation may be different
from that of the general population. Due to this, the effect of
meditation we found may be overestimated or under-
estimated compared to the general population.

5. Conclusions

A semester meditation course incorporating mindfulness
meditation and Ganhwa Seon was associated with im-
provements in adult ADHD scores and ego identity among
college students. The beneficial effects of meditation courses
varied according to several baseline characteristics, which
provide evidence for targeted meditation practice. For ef-
fective control of mental health issues among college stu-
dents, future studies are warranted to find characteristics
that can identify a subgroup of individuals who would
benefit most from meditation practice.
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