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Background: University freshmen experience increased stress levels, and women, in particular, 
experience more stress and anxiety. Maintaining mindfulness through mindfulness programs 
may contribute to a successful university experience. This study aims to determine the effects 
of a mindfulness-based education program on mindfulness, emotional regulation, interoceptive 
awareness, and university-life adjustment among Korean university freshmen.

Methods: This study was a single-group pre-test-post-test design and a clinical trial (No. 
KCT0008309) registered with the clinical research information service of South Korea. This 
study was conducted with 46 female university freshmen using a volunteer sampling approach in 
Korea from March 2023 to June 2023. The mindfulness-based education program was conducted 
in 12 sessions, 1 day per week, for 12 weeks. Standard questionnaires were used, including 
the Kentucky inventory of mindfulness skills, positive affect, and negative affect schedule, 
multidimensional assessment of interoceptive awareness, and college life adjustment scale. A 
paired-sample t-test was used for statistical analysis using IBM SPSS software, version 29.

Results: Only attention related to mindfulness had a significant difference before and after 
the intervention (P=0.013). Interoceptive awareness sub-items, including accept (P=0.022), 
return to the body (P<0.001), and trusting (P=0.035) showed significant increases following 
the intervention. The interpersonal relationships required during university-life adjustment also 
revealed a significant improvement (P=0.025). However, no significant changes were observed 
in the emotional regulation variables after the intervention.

Conclusion: These results suggest that implementing a mindfulness program can effectively 
improve self-awareness and mutual acceptance skills among female university freshmen. This 
can help them establish strong social connections with their peers and professors. Therefore, we 
suggest incorporating a mindfulness program into university curricula to support adjustment to 
university life among female university freshmen experiencing various forms of stress. 
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Introduction

niversity life is a challenging period for stu-
dents because it requires effort in a variety 
of fields, such as integration into academic 
and social life at a university [1]. University 
students are challenged by various kinds of 
stressors from study tasks to role changes, 

interpersonal relationships, and employment [2]. If this 
pressure is not resolved in time, emotional suppression 
can easily lead to psychological problems. Consequent-
ly, these negative emotions may affect students’ physical 
health, academic performance, learning efficiency, and 
lifestyle and exacerbate problems related to their psy-
chological well-being [2, 3]. Evidence indicates a higher 
prevalence of psychological health problems in higher 
education institutions, and the prevalence rate continues 
to rise [4]. University freshmen face an increased level 
of stress. Students transitioning from high school to uni-
versity are often excited about a new stage in their lives; 
however, they must face challenging situations and high 
expectations that can put them at risk of psychological 
health problems and may exacerbate existing problems 
[5]. Puthran et al. [6] pointed out that the rate of depres-
sion among medical freshmen students was the highest 
at 33.5%. Bewick et al. [7] noted that students faced 
higher levels of strain during the first semester of their 
first year compared to the pre-university stage. Kim [8] 
found that academic, future, and interpersonal problems 
negatively affected freshmen’s social adjustment to uni-
versity life. She suggested that this adjustment was influ-
enced by various forms of stress during their university 
experience. 

In terms of gender differences in psychological dis-
tress, women suffer more from stress and anxiety [4, 9]. 
Women and men respond differently to stress due to dif-
ferences in sensitivity; women may experience greater 
sadness and anxiety because they are more vulnerable to 
stress [10]. They are more likely to struggle with inter-
nalizing disorders, such as depression and anxiety, while 
men are more likely to suffer from externalizing disor-
ders, such as substance and alcohol abuse and internet 
addiction [11, 12]. Gao et al. [9] demonstrated that fe-
male students had significantly higher anxiety scores in 
the first and second grades compared to their male coun-
terparts. Anxiety is positively correlated not only with 
introversion but also with body image, drinking habits, 
and academic performance [9].

Previous studies have demonstrated that few students 
experiencing stress-related psychological problems re-
ceive treatment [13]. Downs and Eisenberg [13] report-

ed that suicidal college students had barriers to seeking 
treatment, including a preference for dealing with stress 
alone, the acceptance that stress was normal in universi-
ty, not considering their needs as serious, and not having 
time for treatment. Students with psychological prob-
lems revealed poorer relationships with other students 
or faculty professors, lower academic achievement, and 
lower levels of participation in academic life or activities 
[14, 15].

A mindfulness-based education program is commonly 
used to cope with stress by improving mental and physi-
cal stability and self-regulation in university [16]. Most 
mindfulness-based interventions, including body scans, 
yoga, and other meditation elements, encourage in-
teroceptive awareness resulting from a shift away from 
thinking about body sensations to an immediate feeling 
of body sensations [17, 18]. Interoceptive awareness is 
supposed to be a core component of many mindfulness 
practices. In other words, mindfulness inspires insight 
into the relationship between mind and body, encourag-
ing interoceptive awareness. Both mindfulness and in-
teroceptive awareness are closely intertwined yet distinct 
constructs and appear to be independently connected 
with enhanced psychological well-being [19]. Previous 
studies on mindfulness-induced neuroplasticity effects 
demonstrated that the interoceptive network spanned 
various brain regions, including the insular and cingulate 
cortexes, inferior frontal gyrus, and sensorimotor cortex 
[2, 20, 21]. The interoceptive network is modulated by 
mindfulness intervention, implicated in all bodily, emo-
tional, and subjective feelings, and plays a central role in 
attention, intention, and other cognitive functions [20]. 
Kabat-Zinn [22] suggested that focusing attention medi-
tation, such as breathing meditation on internal sensa-
tions encourages non-judgmental, moment-to-moment 
awareness that penetrates daily life. 

The need for a mindfulness-based education program 
is highlighted by the increasing incidence and preva-
lence of psychological health problems among uni-
versity students [23]. Numerous previous studies have 
focused on the beneficial effects of mindfulness-based 
education programs on mindfulness status and psycho-
logical symptoms, such as perceived stress, anxiety, and 
depression in college or university students [24, 25]. 
Additionally, several examiners suggested that main-
taining mindfulness through mindfulness programs may 
contribute to successful university experiences [21, 26]. 
Lee et al. [26] also found a negative correlation between 
daily life stress and university life adjustment among 
university students. As mentioned, women suffer more 
from psychological health problems due to differences in 
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their psychological aspects and responses to stress. Sev-
eral researchers have suggested that mindfulness plays 
a crucial role in facilitating the adjustment of university 
students [21, 26]. Mindfulness promotes emotional well-
being by reducing stress and anxiety while improving 
self-awareness, concentration, and academic perfor-
mance. Additionally, mindfulness helps build social con-
nections, equipping students with the necessary skills 
and mindset to navigate and thrive during university 
life. However, among female university freshmen suf-
fering from various stressful situations, it is unclear how 
a mindfulness-based education program specifically af-
fects a student’s adjustment to university life through 
positive changes in mindfulness, emotional regulation, 
and interoceptive awareness. Therefore, this study inves-
tigates the effects of a 12-week, mindfulness-based edu-
cation program on mindfulness, emotional regulation, 
interoceptive awareness, and university-life adjustment 
among female university freshmen. We proposed the fol-
lowing four hypotheses: 

1. The mindfulness of Korean female university fresh-
men changes when a mindfulness-based educational 
program is applied.

2. The emotional regulation of Korean female univer-
sity freshmen changes when a mindfulness-based educa-
tional program is applied.

3. The interoceptive awareness of Korean female uni-
versity freshmen changes when a mindfulness-based 
educational program including body scans, breathing 
meditation, and yoga meditation is applied.

4. The university-life adjustment of Korean female 
university freshmen changes when a mindfulness-based 
educational program is applied.

Methods

Research design

This study was quantitative quasi-experimental with a 
single-group pre-test-post-test design. 

Subjects

This study was conducted at the Kwangju Women’s 
University in Gwangju, South Korea. Forty-six uni-
versity freshmen voluntarily participated in the study 
through recruitment announcements. The inclusion cri-
teria included first-year university students and willing 
to participate in the study. Furthermore, the exclusion 

criteria included students of physical therapy and nurs-
ing field related to the authors’ affiliations. The sample 
size was determined using G*Power software,version 
3.1.9.4; Heinrich-Heine-Universität Düsseldorf, Düssel-
dorf, Ger-many) [27] and derived from the insertion of 
the α (two-tailed) (0.05), effect size d (0.80), and power 
β (0.80) and ultimately calculated as 52 subjects for the 
paired t-test. This study collected data from 906 Korean 
University freshmen who volunteered to participate. 
Considering the dropout of subjects, data were collected 
from 59 subjects in the pre-test; however, due to bias in 
responses, many blanks, and non-participation in the 
post-test, 46 subjects were finally analyzed.

Intervention

The mindfulness-based education program for univer-
sity freshmen was developed by the Korean University 
Mindfulness Education Committee and implemented in 
a liberal arts class at Korean University. This intervention 
was performed for twelve sessions, 50 min/day, and one 
day per week by three expert professors on the mindful-
ness education committee. To maintain internal consis-
tency among the professors, a delivery training program 
was conducted before the start of the intervention, and 
meetings were held periodically during the intervention 
period. The learning objectives of the program were 
as follows. First, learners should be able to explain the 
mind, mindfulness, and mindfulness-based education. 
Second, learners are aware of the effects of meditation 
and writing gratitude notes. Third, learners can practice 
meditation in their daily lives. Fourth, learners should 
be able to develop attitudes of acknowledging and ac-
cepting others as they are. These four learning objectives 
were applied in all twelve sessions. Table 1 presents the 
contents of this program.

Measurements

Kentucky inventory of mindfulness skills (KIMS)

KIMS scale, developed by Baer et al. [28] is typically 
used to assess basic mindfulness. The Korean version 
of the KIMS (K-KIMS) was modified and validated by 
Kim [29] and used to evaluate the psychological char-
acteristics of mindfulness that can be naturally acquired 
in daily life. The K-KIMS has 37 items, including atten-
tion, description, focused behavior, and non-judgmental 
acceptance, according to a four-item subscale. Each item 
is measured on a 5-point Likert scale. The four subscales 
of the K-KIMS for university students showed Cron-
bach’s α=0.84 in a previous study [29] and α=0.60 in 
this study, indicating good internal consistency. 
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Positive affect and negative affect schedule (PANAS)

PANAS, a scale developed by Watson et al. [30], is 
one of the most widely used scales for measuring mood 
and emotion. Lee et al. revised and validated the Korean 
version of the PANAS (K-PANAS) [31] and changes in 
mood or emotion over the past week were measured. 
The K-PANAS comprises 20 items, including nine items 
for positive affect (PA) and eleven items for negative af-
fect (NA). The K-PANAS is a valid and reliable mea-
surement because it has sufficient construct validity PA: 
r=-0.14–0.61/negative affect: r=0.59–0.70) and internal 

consistency (Cronbach’s α=0.84) in university students 
[31] and 0.82 in this study. 

Multidimensional assessment of interoceptive 
awareness (MAIA)

MAIA scale, a self-reported questionnaire developed 
by Mehling et al. [32], is a self-report questionnaire 
to measure interoceptive awareness. Gim et al. trans-
lated and validated the Korean version of the MAIA 
(K-MAIA) [33]. The K-MAIA was used in this study 
to assess changes in body awareness through mindful-

Table 1. The contents of the mindfulness-based education program

Time* Theme Contents**

1 Living in the present
- Mindfulness stretching

- Focus on the senses
- Raisin meditation

2 Gratitude
- Effect of gratitude

- Gratitude and brain changes
- Writing the gratitude note and its effect

3 Focused meditation - Mindfulness and meditation trends
- Focused meditation and practice

4 Observation meditation - Four elements of the human experience
- Observation meditation and practice

5 The concept and effect  
of mindfulness

- The tale of two wolves
- The definition and benefits of mindfulness

- Psychological stage of mindfulness
- Practice of walking meditation

6 Body scan
- Mindfulness for beginners

- Body scan
- Mindfulness plans in daily life

7 Yogic meditation - Yoga-based meditation

8 Understanding emotions

- Emotion exploration using a mood meter
- Emotional mindfulness

- Learning about the freedom from taking responsibility for your emo-
tions

- Dealing with emotions

9 Self-understanding
- Find your strengths

- Present and share experiences that have demonstrated your 
strengths

10 Communication of mind - List examples of activities that make you happy
- Paying attention to others, including good communication

11 Empathy
- Stress survey (simple psychological )

- Understanding stress symptoms 
- Practice of the empathy

12 Understanding and sharing

- Two dimensions of well-being: Meaning and happiness
- Writing miracle questions

- Finding the meaning of life through wishes that you thought were 
difficult to achieve

*Per session, **Activity sharing was performed in all the sessions while writing gratitude notes as a home practice. 
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ness meditation, emphasizing attention and awareness of 
bodily interoception. It consists of 32 items with six fac-
tors, noticing, accepting, attention regulation, mind-body 
connection awareness, return to body, and trusting. Each 
item is measured on a 7-point Likert scale. The K-MAIA 
has excellent reliability with a high internal consistency 
of 0.94, and sufficient validity compared with the private 
body-consciousness subscale (each factor score: r=0.14, 
0.63; total score, r=0.52) in healthy adults [33]. In this 
study, the internal consistency (Cronbach’s α) was 0.86. 

College life adjustment scale (CLAS)

CLAS, developed and validated by Jeong and Park 
[34], was used to assess adjustment to university life. 
This scale comprises 19 items across five factors, inter-
personal relationships, academic activities, career prepa-
ration, personal psychology, and social experiences. 
Each item is rated on a 5-point Likert scale. Previous 
studies for the scale’s reliability reported Cronbach’s α 
reliability coefficients of 0.88 [35], indicating high re-
liability. In this study, the internal consistency (Cron-
bach’s α) was 0.88. 

Statistical analysis

Descriptive statistics are presented as Mean±SD. The 
assumption of a normal distribution of the variables was 
checked using the Shapiro-Wilk test. A paired-sample 
t-test was used to analyze differences in mindfulness 
K-KIMS, emotional regulation K-PANAS, interocep-
tive awareness K-MAIA, and university life adjustment 
CLAS before and after the intervention. All statistical 
analyses were performed using IBM SPSS software, 
version 29; IBM Corp., Armonk, NY, USA). The level 
of significance was set at 0.05.

Results

Study participants

Table 2 presents the characteristics of the participants. 
The Mean±SD of age were 20.28±0.81 years. Thirteen 
students (28.3%) studied in the field of beauty sciences. 
Regarding religion, non-religiosity was the most com-
mon at 33 students (71.8%). Most of the 34 participants 
had no experience of participating in mindfulness pro-
grams (73.9%), 27 students (58.7%) had experience in 
meditation, and 19(41.3%) had no experience. Most 
participants had no problems with their current life, as 
recognized by the 39 participants (84.8%) (Table 2).

Changes in mindfulness

Table 3 presents the changes in mindfulness resulting 
from the mindfulness-based education program. Only 
attention showed a significant difference among the four 
K-KIMS subscales (t=-2.58, P=0.013) after the interven-
tion. No significant differences were observed in skills 
(t=0.19, P=0.241), focused behavior (t=0.49, P=0.685), 
and non-judgmental acceptance (t=0.81, P=0.423) be-
tween pre and post-tests. The K-KIMS score also re-
vealed no statistically significant differences (t=-0.48, 
P=0.635) following the intervention (Table 3).

Changes in emotional regulation

Table 3 presents the changes in emotional regulation re-
lated to the mindfulness-based education program. Posi-
tive (t=-1.19, P=0.242) and negative (t=-1.86, P=0.070) 
affectivity showed no statistically significant differences 
between the pre and post-tests. The K-PANAS score also 
showed no significant change (t=-1.95, P=0.058) after 
the intervention (Table 3). 

Changes in interoceptive awareness

Table 4 presents the changes in interceptive awareness af-
ter the intervention. In the six-subitem scale, accept (t=-2.38, 
P=0.022), return to body (t=-4.54, P<0.001), and trusting (t=-
2.18, P=0.035) significantly increased after the intervention. 
However, noticing (t=-1.55, P=0.128), attention regulation 
(t=-1.10, P=0.279), and mind-body connection awareness 
(t=-1.77, P=0.083) increased, but the differences were not 
statistically significant. Finally, the K-MAIA score showed a 
significant difference (t=-3.29, P=0.002) between the pre and 
post-tests (Table 4). 

Changes in university life adjustment

Table 4 presents the changes in university life adjust-
ment according to the mindfulness-based education pro-
gram. Among the five CLAS sub-items, only interpersonal 
relationships revealed a significant difference (t=-2.32, 
P=0.025) after the mindfulness-based education program. 
No significant differences were observed in academic ac-
tivities (t=-1.00, P=0.323), career preparation (t=-0.61, 
P=0.544), personal psychology (t=0.48, P=0.634), or social 
experience (t=1.27, P=0.209) between the pre and post-
tests. Additionally, the CLAS score showed no statistically 
significant difference (t=-0.67, P=0.507) after the interven-
tion (Table 4). 
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Discussion

This study was conducted to investigate the effects of 
a 12-week, mindfulness-based education program con-
cerning mindfulness, emotional regulation, interocep-
tive awareness, and university-life adjustment among 
Korean female university students. This discussion fo-
cuses on the research results of four research hypotheses 
proposed. 

First, we hypothesized that changes in mindfulness 
skills would occur after 12 weeks of intervention with 
a mindfulness-based education program. However, hy-
pothesis 1 was not supported, and no significant differ-
ence was observed in the students’ mindfulness skills 
[29] in recognizing and accepting their own experiences 
before and after the intervention. This result is consistent 
with the results obtained in the study [24], which found 
that the mindfulness program’s intervention among 
freshmen showed no significant differences in intraper-

Table 2. Characteristics of university freshman females (n=46)

Variables Categories No. (%)

Major

Beauty science 13(28.3) 

Police administration 10(21.7)

Speech-language pathology 10(21.7)

Autonomous major* 1(2.2)

Airline service 10(21.7)

Social welfare 2(4.4)

Religion

No religion 33(71.8)

Christian 7(15.2)

Catholicism 3(6.5)

Buddhism 3(6.5)

Experience of participating in a mindfulness 
program

Yes 12(26.1)

No 34(73.9)

Experience of meditation
Yes 27(58.7)

No 19(41.3)

Current problem

Physical problems 2(4.3)

Psychological problems 1(2.2)

Both physical and psychological problems 2(4.3)

Others 1(2.2)

Without any problem 39(84.8)

No response 1(2.2)

Variable Mean±SD

Age (y) 20.28±0.81

*Autonomous major, this major is a freshman year course, and students who choose this major can decide on a specific major 
in their sophomore year.
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sonal (mindfulness, self-compassion) perception. Ma-
cLean et al. [24] conducted a pilot study of a three-year 
mindfulness curriculum in undergraduate medical edu-
cation in Canadian medical students. They suggest that 
this curriculum did not affect the overall levels of mind-
fulness, empathy, resilience, or stress scores, but students 

who actively applied its principles reported significantly 
higher levels of mindfulness, empathy, and resilience, as 
well as a trend toward lower perceived stress scores [24]. 
This difference may have been influenced by the dura-
tion of the application of the mindfulness-based program 
and participant characteristics. 

Table 3. Comparison of the K-KIMS, K-PANAS data between the pre and post-tests

Variables
Mean±SD

t P
Pre-test Post-test

Attention 3.19±0.64 3.45±0.65 -2.58 0.013*

Skills 3.85±0.55 3.76±0.66 0.19 0.241

Focused behavior 3.36±0.55 3.32±0.65 0.49 0.685

Non-judgmental acceptance 3.12±0.55 3.03±0.70 0.81 0.423

Total score 3.34±0.26 3.37±0.43 -0.48 0.635

Positive affect 1.59±0.73 1.72±0.84 -1.19 0.242

Negative affect 0.76±0.60 1.00±0.71 -1.86 0.070

Total score 1.13±0.49 1.32±0.62 -1.95 0.058

*Statistically significant at P<0.05. 

Table 4. Comparison of the K-MAIA and CLAS data between the pre and post-tests

Variables
 Mean±SD

t P
Pre-test Post-test

Noticing 3.91±0.91 4.14±0.96 -1.55 0.128

Accept 2.48±1.15 2.88±1.20 -2.38 0.022*

Attention regulation 3.50±0.87 3.68±0.89 -1.10 0.279

Mind-body connection awareness 4.07±0.86 4.37±0.98 -1.77 0.083

Return to body 3.08±0.91 3.75±0.96 -4.54 <0.001*

Trusting 3.90±1.17 4.28±1.05 -2.18 0.035*

Total score 3.49±0.56 3.85±0.69 -3.29 0.002*

Interpersonal relationships 3.01±0.77 3.30±0.83 -2.32 0.025*

Academic activities 3.83±0.55 3.93±0.70 -1.00 0.323

Career preparation 3.11±0.86 3.20±0.98 -0.61 0.544

Personal psychology 4.11±0.62 4.06±0.75 0.48 0.634

Social experiences 3.36±0.78 3.15±1.09 1.27 0.209

Total score 3.49±0.51 3.55±0.67 -0.67 0.507

*Statistically significant at P<0.05. 
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Considering the details of the changes in the sub-items 
of mindfulness, no significant difference was observed in 
skill, focused behavior, and non-judgmental acceptance 
after the mindfulness-based education program’s inter-
vention; however, attention has significantly improved. 
This is consistent with the research results that mindful-
ness is related to attention regulation and concentration 
ability [36]. This result means that physical sensations 
are sufficiently concrete for individuals to notice, while 
thoughts and emotions are more difficult to grasp and 
require more time and effort because they are neither 
tangible nor felt by their objects’ nature [2].

The first year of university in Korea is a time when 
students finish their secondary education curriculum and 
start a new higher-education curriculum [2], experienc-
ing considerable stress, such as academic achievement 
pressure, sleep disorders, interpersonal difficulties, and 
lack of coping skills [5, 8]. Previous studies have re-
ported that mindfulness-based education programs have 
a positive impact on depression, anxiety, stress reduc-
tion [2], life satisfaction [37], interpersonal relationships 
[38], coping strategies [8], sleep disorders, and alcohol 
problems [37]. We found that mindfulness, which is 
positively correlated with university freshmen’s psycho-
social variables, showed a significant difference in at-
tention [24, 25], which partially supported the positive 
effect of the applied program. Therefore, mindfulness-
based education programs should be applied continu-
ously rather than on a short-term or one-time basis dur-
ing freshman year, when students must adapt to rapid 
changes. Future studies should diversify the application 
period for the mindfulness-based education program and 
conduct comparative studies. 

Second, we hypothesized that a 12-week, mindful-
ness-based educational program would increase an in-
dividual’s ability to regulate their emotions. However, 
hypothesis 2 was not confirmed, and no significant dif-
ference was observed between positive and negative 
emotional control before and after the intervention. The 
participants showed very low differences in positive and 
negative emotions before and after the program. This 
result differed from the results of the previous studies 
[28, 29] in which mindfulness-based interventions were 
effective in increasing positive emotions and reducing 
negative emotions. Emotional regulation is the ability 
to suppress impulsive and inappropriate behaviors by 
understanding, being aware of, and accepting emotions 
[39]. Emotional regulation shows bipolarity between PA 
and NA in individualistic cultures, while PA and NA are 
independent in collectivistic cultures [40]. A study that 
verified the reliability and validity of K-PANAS [31] 

pointed out that word-meaning delivery can vary due to 
cultural differences. The emotional regulation scale item 
“alert” is defined as “a state of alertness that is ready to 
respond to some stimulus”; however, according to the 
Korean dictionary, “nimble” means “fast and quick in ac-
tion”, which makes it difficult to deliver the appropriate 
meaning. Additionally, Koreans tend to avoid express-
ing negative emotions [31]. Future follow-up research 
should conduct repeated studies using tools that can val-
idly measure emotional regulation for Korean university 
students from a cultural perspective.

Third, interoceptive awareness significantly increased 
after the 12-week, mindfulness-based education pro-
gram’s intervention, thus supporting hypothesis 3. These 
results are consistent with the results of several studies 
[19, 33] and are significant because mindfulness-based 
education programs enable self-regulation by focusing 
on one’s physical condition through interoceptive aware-
ness. Paying attention to bodily sensations naturally re-
laxes the body and clears the mind, leading to positive 
effects, such as adequate physical activity, sleep quality, 
and rest [37]. The higher the interoceptive awareness, 
which is the body’s subtle sensation and feeling, the 
more likely it is to control one’s life, and one must know 
what one feels to know why one feels that way [41]. 

Considering the details of sub-items of interocep-
tive awareness, no significant difference was observed 
in sensory awareness (noticing), attention regulation, 
and mind-body connection awareness. The sub-items 
of mindfulness showed a change in attention focusing, 
which pays attention to what is currently being experi-
enced; however, no difference was observed in attention 
regulation. These results suggest that mindfulness-based 
education programs need continuous education and time 
to reach the stage of attention regulation, which can con-
trol and maintain attention to bodily sensations. Accep-
tance, return to the body, and trust, which are sub-items 
of interoceptive awareness, were greatly improved. Ac-
cording to previous studies [32, 33], mindfulness-based 
programs increased mindfulness skills, such as not wor-
rying, attention regulation, body listening, and intero-
ceptive awareness levels [42]. The authors also found 
a positive correlation between mindfulness and intero-
ceptive awareness. In other words, increasing mindful-
ness levels through a mindfulness-based program can 
increase interoceptive awareness [33]. Experts have ex-
plained that body awareness is an essential element in 
perform mindfulness-based interventions such as body 
scans, breathing meditation, yogic meditation, and walk-
ing meditation during rest or movement. As the ability to 
pay attention to body sensations increases, people con-
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sciously and intentionally pay attention to positive sen-
sations, which can increase their perceptions of positive 
body sensations [32]. In addition, from the mind-body 
monistic perspective that the mind and body are not two 
different things but are interrelated, as explained in Spi-
noza’s mind-body identity theory [43], physical changes 
should also be made to have a positive impact on univer-
sity students’ psychosocial aspects. Therefore, the results 
of this study are meaningful in that the mindfulness-
based education program induced changes in interocep-
tive awareness for freshmen in university education.

Finally, we hypothesized that university-life adaptability 
would improve after the 12-week mindfulness-based edu-
cation program; however, hypothesis 4 was not confirmed. 
Previous studies have shown that mindfulness programs 
have significant effects on university-life adjustment [44], 
student-life satisfaction [37], physiological stress [16, 37, 
38], and mental health (depression, anxiety, etc.) [2, 25, 37], 
which differs from the results of this study. These results 
indicate that the scores for career preparation outside the 
school for job preparation in the university-life adjustment 
tool were low. Thus, survey questions, such as “I am pre-
paring to obtain a certificate that will help me,” and “I use 
my study time efficiently to prepare for employment” were 
inappropriate (freshmen in their first semester). This result 
suggests the need to use more valid tools that match the 
characteristics of university freshmen.

Considering the sub-items of university-life adjust-
ment in detail, interpersonal relationships were greatly 
improved, consistent with previous research [38]. It is 
significant that meditation, sharing one’s experience 
through small groups, and writing gratitude notes, which 
were conducted during the operation of the mindfulness-
based education program in this study, helped improve 
interpersonal relationships. Baker and Siryk [45] consid-
ered college-life adjustment as adapting to academic life 
related to academics and social life, such as interpersonal 
relationships or extracurricular activities within college, 
appropriately coping with psychological stress, and hav-
ing a general attachment, affection, or bonding with 
college or students. Mindfulness reduces critical and 
negative thoughts about oneself and others, enhances un-
derstanding and empathy, and strengthens one’s ability 
to cope with conflict or stress in interpersonal relation-
ships [38]. Students with high levels of mindfulness are 
less likely to experience the negative effects of mental 
health problems on university life adjustment and more 
likely to experience positive emotions [26, 46]. The 
mindfulness-based program indirectly affects university-
life adjustment through the effects on students’ mental 
health and positive emotions. 

Our study identified significant results regarding mindful-
ness, emotional regulation, interoceptive awareness, and 
adjustment to university life after the intervention. How-
ever, our study has major limitations: [1] It focused on the 
psychological characteristics of Korean female university 
students along with rapid changes in the social and educa-
tional environments of the Republic of Korea. Regarding 
university-life adjustment, our results are difficult to gener-
alize due to social or cultural differences between countries. 
Further studies are needed to investigate the effects of mind-
fulness-based interventions on university-life adjustment in 
other countries or in large sample sizes equally allocated by 
gender; [2] This study used a single-group pre-test-post-test 
design without a control group. To confirm the efficacy of 
mindfulness-based interventions, further double-blind ran-
domized trials are required to compare the long-term effects 
between the intervention and control groups. Additionally, 
a follow-up study is needed to determine the continuity of 
the effects of the mindfulness program in the groups; [3] 
the emotion-regulation tool used in this study was adapted 
from a foreign tool and had limitations in reflecting Ko-
rea’s cultural characteristics. Therefore, appropriate tools 
should be developed; [4] the university-life adjustment tool 
used in this study contained some inappropriate questions 
for university freshmen. More valid tools that suit the sub-
jects’ characteristics are needed. Despite these limitations, 
improvements in attention, interoceptive awareness, and 
interpersonal relationships following the application of a 
mindfulness-based education program to female university 
freshmen support the program’s effectiveness in promoting 
positive university-life adjustment.

Conclusion

This study was conducted to investigate the effects of a 
mindfulness-based educational program on mindfulness, 
emotional regulation, interoceptive awareness, and univer-
sity-life adjustment among female university freshmen. The 
results revealed that the mindfulness-based education pro-
gram resulted in significant differences in attention, intero-
ceptive awareness, acceptance, sensory return, trust, and in-
terpersonal relationships, which are necessary for adjusting 
to university life. This shows that implementing a mindful-
ness program can effectively improve self-awareness and 
mutual acceptance skills in female university freshmen. 
This can help them establish strong social connections with 
their peers and professors. Thus, we recommend incorpo-
rating a mindfulness program into university curricula to 
support university life adjustment among female university 
freshmen experiencing various forms of stress.
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