Korean ] Community Nutr. 2025 Jun;30(3):183-196

https://doi.org/10.5720/kjcn.2025.00073
eISSN 2951-3146

= KJCN&

Korean Journal of Community Nutrition

Research Article

The impact of flash continuous glucose
monitoring and nutrition coaching on dietary
self-efficacy and weight management in
university students in Korea: a pre-post
intervention study

Soojin Park'

Professor, School of Bio Food and Nutrition Science, Semyung University, Jecheon, Korea

Received: March 6,2025
Revised: March 29, 2025
Accepted: April 8,2025

tCorresponding author:

Soojin Park

School of Bio Food and Nutrition
Science, Semyung University, 65
Semyung-to, Jecheon 27136, Korea
Tel: +82-43-649-1431

Fax: +82-43-649-1759

Email : sjpark@semyung.ac.kr

© 2025 The Korean Society of Community Nutrition

This is an Open Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecom-
mons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the
original work is properly cited.

https://kjcn.orkr

Objectives: This study aimed to evaluate the impact of a 4-week multicomponent interven-
tion combining flash continuous glucose monitoring (flash-CGM), group nutrition education,
and personalized nutrition coaching on dietary self-efficacy (DSE) and weight management
in healthy university students.

Methods: A total of 27 university students participated in a pre-post intervention study. The
intervention included a single 4-hour group-based nutrition education session, flash-CGM
usage (FreeStyle Libre; Abbott Diabetes Care), and weekly one-on-one nutrition coaching.
Participants wore the CGM device for 28 days (replaced after 14 days), and were guided in
using the FoodLens app (DoinglLab) for dietary tracking and a mobile app-linked digital
scale for weight monitoring. Outcomes measured before and after the intervention includ-
ed DSE, body mass index (BMI), nutrition quotient (NQ) and glycemic indicators. Statistical
analyses included Wilcoxon signed-rank and Mann-Whitney U-tests with significance set at
P <0.05.

Results: There was a significant increase in DSE (P < 0.05), particularly in managing eating
behavior under stress and fatigue. A modest but significant decrease in BMI was observed
in the overall group (P < 0.05), though changes were not significant in the BMI = 23 kg/m’
subgroup. Glycemic indicators showed minimal changes. The overall NQ score improved
slightly, with significant increases in fruit intake (P < 0.01) and nutrition label checks (P <
0.05). High satisfaction levels (4.52 + 0.65 on a 5-point scale) were reported for device us-
ability and coaching services.

Conclusion: The multicomponent intervention improved DSE, NQ scores, and supported
modest weight reduction among university students. The combined effect of CGM, nutrition
education, and coaching appears promising; however, further studies are needed to isolate
the effects of each component and evaluate long-term outcomes.

Trial Registration: Clinical Research Information Service Identifier: KCTO010255.

Keywords: flash continuous glucose monitoring; dietary self-efficacy; nutrition coaching;
body mass index; university students

183


http://orcid.org/0000-0002-5622-3153
http://crossmark.crossref.org/dialog/?doi=10.5720/kjcn.2025.00073&domain=pdf&date_stamp=2025-06-30

Soojin Park

INTRODUCTION

The transition from adolescence to early adulthood rep-
resents a critical phase for establishing lifelong dietary
habits [1]. Addressing this phase with targeted dietary
interventions is crucial for preventing the onset of
chronic conditions and promoting long-term well-be-
ing. University students, in particular, face unique chal-
lenges such as increased social engagements, diverse
living arrangements (e.g., dormitories or shared apart-
ments), and irregular eating patterns [1, 2]. The 2021 Ko-
rea National Health and Nutrition Examination Survey
highlighted these issues, reporting that adults in their
20s have the highest breakfast skipping rates (53.0%)
and lowest rates of healthy dietary practices (38.0%) [3].
This age group is also characterized by frequent con-
sumption of convenience store meals, delivery food,
and processed foods, prioritizing taste and convenience
over health [2, 4]. Despite recognizing the importance
of health management, only 4.0% of individuals in this
age group have experienced formal nutrition education,
significantly lower than other age groups [5].

During the COVID-19 pandemic, university students
experienced a further decline in dietary quality, with re-
duced physical activity, increased weight gain, irregular
eating patterns, and greater reliance on processed and
delivery foods [6]. Although students understand the
significance of health management [7], they often strug-
gle to adopt health-promoting behaviors, emphasizing
the need for targeted nutrition education programs.

Digital health tools, such as smartphone-based nutri-
tion education [2, 8, 9] and continuous glucose moni-
toring (CGM), provide promising solutions for real-time
dietary feedback. CGM, particularly the flash-CGM
such as FreeStyle Libre (Abbott Diabetes Care), pro-
vides minimal invasiveness, ease of use, and continuous
glucose tracking without finger-prick blood samples.
The device measures glucose levels in interstitial fluid
providing immediate visual feedback through a smart-
phone app. This real-time data enhances dietary aware-
ness and supports behavioral adjustments, potentially
benefiting even healthy populations. While CGM has
demonstrated efficacy in managing glycemic control
and promoting dietary behavior change in individuals
with and without diabetes [10-14], the application of
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CGM outside diabetic populations remains debated
[15], with emerging evidence suggesting heightened
dietary awareness and behavior modification. Klonoff et
al. [16] noted the increasing adoption of CGM for pro-
moting healthy behaviors and metabolic awareness in
non-diabetic populations. However, research exploring
the practical benefits and challenges of CGM among
healthy young adults remains limited.

To address this gap, the present study investigates the
impact of a short-term multicomponent intervention,
combining flash-CGM, structured group-based nu-
trition education, and tailored nutrition coaching, on
dietary self-efficacy (DSE) and weight management in
this population. We hypothesize that real-time feedback
from CGM as part of this multicomponent approach will
enhance dietary behaviors, particularly among individ-
uals with higher body mass index (BMI).

METHODS

Ethics statement

The informed written consent was obtained from each
participant. The study protocol was approved by the Insti-
tutional Review Board of Semyung University (2024-05-
003-03), and the clinical research Information Service (ap-
proval number: KCT0010255).

1. Study design

This study was conducted as a pre-post intervention
study and reported in accordance with the Strengthen-
ing the Reporting of Observational Studies in Epidemi-
ology (STROBE) statement, available at https://www.
strobe-statement.org/.

2. Intervention period and participants
This study was conducted over four weeks from Sep-
tember to October 2024. The four-week duration was se-
lected to balance feasibility and the potential for mean-
ingful dietary behavior changes within a manageable
time frame for university students, given their academic
schedules and the study’s logistical constraints. This
period was also informed by prior research suggesting
that short-term interventions can yield measurable im-
provements in DSE and related outcomes [17-19].
Participants included 27 university students enrolled

https://doi.org/10.5720/kjcn.2025.00073


https://www.strobe-statement.org/
https://www.strobe-statement.org/

Smart nutrition coaching for university students

in an extracurricular program on digital bio-health-
care using AloT at Semyung University in Chungbuk,
South Korea. Inclusion criteria included ownership of
a smartphone and no diagnosis of diabetes. Initially, 40
students attended a briefing session and provided writ-
ten consent; however, after excluding those with incom-
plete survey responses or who missed post-intervention
assessments, the final sample size was 27, resulting in a
32.5% dropout rate.

Study design and the weekly research progress is pre-
sented in Fig. 1.

3. Intervention components
At baseline, participants selected one dietary improve-
ment goal from five options: nutritional balance, regular
eating habits, impulse control, weight loss, or disease
prevention. Also, the readiness for dietary habit change
was scored on a scale from 1 (not at all) to 10 (very much).
The intervention consisted of: (1) A 4-hour group-
based nutrition education session covering healthy
eating principles and interpretation of CGM data as

Assessed for eligibility
(n=40)

4-week intervention

shown in Table 1. (2) Flash-CGM device (FreeStyle Li-
bre), worn for 14 days and replaced once to cover the
full 28-day period. Data were collected via the LibreLink
and LibreView platforms. And (3) Weekly individual
nutrition coaching sessions (average 15-30 minutes)
were conducted via a KakaoTalk (Kakao Corp.) channel,
guided by the 5A’s model: assess, advise, agree, assist,
and arrange for self-management support provided
with the Gluet: glucose diet textbook [20]. Table 2 out-
lines the weekly topics covered during the intervention.
For instance, participants with frequent post-meal
glucose spikes were advised to increase fiber intake
and reduce simple carbohydrates. Also, participants
used the FoodLens mobile app (DoingLab) for dietary
tracking and a Bluetooth-linked digital scale (Atflee T9;
Guangdong Welland Technology Co.) for self-weight
monitoring. The study protocol is illustrated in Fig. 1,
showing the sequencing of educational sessions, CGM
use, mobile app integration, and pre/post assessments
over the 5-week schedule.

* Nutrition education for healthy eating habits
* Wearing flash-CGM and install app (Libre Link)
* Building a relationship between participants and

nutrition coach via mobile message and phone call

1st week
* Group nutrition education
* Flash-CGM workshop

« Install mobile apps (FoodLens and Atflee)
* Providing personal weighing scale
* Height and Weight measurements

* Pre-coaching survey
* Goal setting
* 5A’s nutrition coaching intervention

Excluded (n=13)

- Drop out (n=5)

- Incomplete survey responses
(n=5)

- Absent the post survey (n=3)

Questionnaire survey
‘ - General characteristics
- Nutritional quotient
- Dietary self-efficacy
- Readiness to change dietary
- Dietary improvement goal

A

2nd-3rd week
¢ Flash-CGM, FoodLens and Atflee app

v * 5A’s nutrition coaching intervention
Study subjects o
(n=27) " ‘
4th week

* Flash-CGM, FoodLens and Atflee app
* 5A’s nutrition coaching intervention
* Termination of intervention

Questionnaire survey
‘ - Nutritional quotient
- Dietary self-efficacy
5th week - BMI changes

* Post-coaching survey
* Reviewing behavior change
« Satisfaction evaluation

Satisfaction survey

Fig. 1. Study design and flow of the 4-week multicomponent intervention. The intervention included baseline surveys, a 4-hour
group nutrition education and flash-CGM workshop (week 1), weekly 5A’s-based nutrition coaching, app-based dietary and weight
monitoring and a post-intervention evaluation (week 5). A total of 40 participants were screened, with 27 completing the study.
CGM, continuous glucose monitoring; BMI, body mass index.
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Table 1. Baseline group nutrition education session

Period Time Lecture topics Contents

1st 10:00-10:50  The importance of healthy eating Diet and health problems in young adults

2nd 11:00-11:50 What constitutes a healthy diet? Principles of balance, variety, moderation of diet

3rd 13:00-13:50  What are my nutritional problems? General characteristics, nutrition quotient and
dietary self- efficacy survey

4th 14:00-14:50 Smart healthcare tools for healthy weight management How can | manage my body weight?

Table 2. Weekly consultation topics for 5A's nutrition coaching”

Week Nutrition coaching topic

Objective

1 Introduction to flash-CGM and nutritional basics

2 Meal timing and macronutrient distribution

3 Managing emotional and environmental eating triggers

4 Sustaining behavioral changes and long-term goal setting

Educate participants on CGM functionality, glucose trends, and
healthy eating guidelines

Optimize meal schedules and balance macronutrients to mini-
mize glucose spikes

Identify and implement strategies to control eating influenced by
emotions or environmental cues

Review progress, address challenges, and set long-term goals for
sustainable behavior change

CGM, continuous glucose monitoring.

“Weekly nutrition coaching sessions (average 15-30 minutes) were conducted via a KakaoTalk channel, guided by the 5A’s model: Assess, Advise,
Agree, Assist, and Arrange for self-management support provided with the Gluet textbook.

4. Outcome measurements

The primary outcome of this study was DSE, and the
secondary outcomes included BMI, nutrition quotient
(NQ), and glycemic indicators. The DSE questionnaire
was based on previous research [2, 21, 22]. DSE assessed
using a 13-item questionnaire evaluating emotional reg-
ulation efficacy (7 items) and environmental cue control
efficacy (6 items) on a 10-point scale, with higher scores
indicating greater self-efficacy. Reliability coefficients
were 0.874 (pre-test) and 0.896 (post-test).

The NQ questionnaire survey [23] including 20 items
categorized into balance, moderation, and practice
dimensions, and 7 items on general characteristics of
the participants. The NQ for adults was used as a tool to
evaluate dietary quality and nutritional status, based on
the revised 2021 guidelines. The domain-specific scores,
total scores, and grades were determined using the
methodology outlined by Yook et al. [23].

Average glucose and estimated glycated hemoglobin
(HbAlc) were derived from CGM data using the Libre-
View platform, based on 14-day glucose profiles. Esti-
mated HbAlc was calculated as (mean glucose [mmol/L]
+2.59) / 1.59 [24].

BMI was used to standardize for height and for con-
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sistency with previous studies, even though body weight
may be more sensitive over short durations. BMI chang-
es were taken at baseline and week 5. BMI was calculat-
ed using the formula: weight / [height]®, where weight
was measured in kilograms (kg) using a calibrated dig-
ital scale (InBody 720; InBody Co., Ltd.) and height was
measured in meters (m) using a standardized stadiom-
eter (DS-103; Dong Sahn Jenix Co. Ltd.). FoodLens data
were not analyzed due to incomplete records.

At the end of the study, the satisfaction survey in-
cluded 15 items on a 5-point Likert scale assessing
educational effectiveness, device usability, coaching
satisfaction, and behavioral changes. All the survey was
administered via online using Google Forms (Google).

5. Statistical analysis

Data were analyzed using IBM SPSS statistics (version
28; IBM Corp.). The Wilcoxon signed-rank test was cho-
sen to evaluate pre- and post-intervention changes in
DSE, BMI, NQ, and glycemic indicators. Mann-Whitney
U-test was used to compare changes between BMI sub-
groups (< 23 and > 23 kg/m®). These tests were appro-
priate given the small sample size and potential devia-
tions from normality. To control for type I error due to
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multiple comparisons, Bonferroni corrections were ap-
plied where applicable, ensuring the robustness of the
statistical inferences. Statistical significance was set at
P < 0.05. The sample size was calculated using G*Power
(version 3.1.9.7). With an effect size of f = 0.25 (medium),
a significance level of a = 0.05, and power (1-f) = 0.80,
the minimum required sample size was determined to
be 27 participants. The final sample size in this study
met this requirement. Effect sizes (r) were calculated for
Wilcoxon signed-rank and Mann-Whitney U-tests using
the formula r = Z / YN, where Z is the test statistic and
N is the number of observations. According to Cohen’s
criteria, r values of 0.1, 0.3, and 0.5 represent small, me-
dium, and large effect sizes, respectively.

Table 3. General characteristics of the participants

RESULTS

1. Participant characteristics
Table 3 presents the general characteristics of the par-
ticipants. The mean age of the participants was 20.33 +
1.71 years, and 59.3% were female. Among the partici-
pants, 48.2% resided in dormitories, the majority were
non-smokers (77.8%), and 74.1% reported infrequent
alcohol consumption. More than half (55.6%) reported
not using dietary supplements. None of the participants
had received nutrition coaching in the past year. Based
on BMI (kg/m?®) classification, 48.1% of the participants
were categorized as underweight or normal weight,
while 51.9% were classified as overweight or obese.
Table 4 shows that the primary dietary goals among
participants were weight loss (55.6%, n = 15), notably

Variable Category e M m M m
Age (year) 20.33+1.71 19.69 + 1.49 21.0+1.57
Sex Female 16 (59.25) 9 (33.33) 7 (25.93)
Male 11 (40.74) 4 (14.81) 7 (25.93)
Residence Living at home 9 (33.33) 6 (22.22) 3(11.11)
Dormitory 13 (48.15) 5(18.52) 8(29.63)
Self-boarding 5(18.52) 2(7.41) 3(11.11)
Smoking status Current smoker 5(18.52) 2 (7.41) 3(11.11)
Ex-smoker 1(3.70) 1(3.70) 0 (0.00)
Non-smoker 21 (77.78) 10 (37.04) 11 (40.74)
Alcohol drinking > 3 times/week 3(11.11) 2(7.41) 1(3.70)
1-2 times/week 4(14.81) 3(11.11) 1(3.70)
1-3 times/month 0 (0.00) 0 (0.00) 0 (0.00)
Rarely 20 (74.07) 8(29.63) 12 (44.44)
Vitamin & mineral supplements Everyday 6 (22.22) 3(11.11) 3(11.11)
3-4 times/week 2(7.41) 1(3.70) 1(3.70)
1-2 times/week 2(7.41) 0 (0.00) 2 (7.41)
1 time/week 2(7.41) 2(7.41) 0 (0.00)
Never 15 (55.56) 7 (25.93) 8(29.63)
Experience for nutrition coaching Yes 0 (0.00) 0 (0.00) 0 (0.00)
during the past year No 27 (100) 13 (48.15) 14 (51.85)
BMI (kg/m?) 2417 + 5.64 19.75 + 1.92 28.68 + 4.69
Underweight (BMI < 18.5) 2(7.41) 2(7.41) 0 (0.00)
Normal (18.5 < BMI < 23) 11 (40.74) 11 (40.74) 0 (0.00)
Overweight (23< BMI < 25) 4 (14.81) 0 (0.00) 4 (14.81)
Obese (BMI = 25) 10 (37.04) 0 (0.00) 10 (37.04)
Mean + SD or n (%).
BMI, body mass index.
https://doi.org/10.5720/kjcn.2025.00073 187
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higher in the BMI > 23 kg/m” group (71.4%) compared
to BMI < 23 kg/m” (38.5%). Other frequently reported
goals included achieving a nutritionally balanced diet
(22.2%, predominantly BMI < 23 kg/m?), establishing
regular eating habits (14.8%), correcting impulsive eat-
ing (3.7%), and disease prevention through diet (3.7%).
Participants’ overall readiness to change dietary habits,
assessed on a 10-point scale before the intervention,
was moderately high (7.85 + 1.54). There were no signif-
icant differences between BMI groups (BMI > 23 kg/m”:
8.07 £ 1.49; BMI < 23 kg/mZ: 7.62 +1.61; P=0.370). Data
are not shown.

2. Changes in dietary self-efficacy

Table 5 shows that the intervention significantly improved
participants’ DSE in various dimensions, including affec-
tive factor control efficacy and environmental stimulus
control efficacy. Participants demonstrated significant
improvements in their ability to resist eating under var-
ious emotional conditions. Significant improvements
were noted in the ability to resist eating when stressed
(from 5.78 + 2.76 to 7.52 + 1.67, P < 0.01, r = 0.510) and
tired (from 5.70 + 2.71 to 8.74 + 1.40, P < 0.001, r = 0.577)
in total. Interestingly, the ability to control eating when
tired significantly improved across both BMI categories.
Notably, participants with BMI < 23 kg/m” exhibited the
improvement to resist eating when tired (from 4.85 +
2.67 t0 9.15 + 0.90, P < 0.01), nervous (from 8.15 + 1.52
t0 9.54 + 0.78, P < 0.01) and when feeling unstable (from
7.85 + 1.63 t0 9.00 + 1.15, P < 0.05). Subtotal scores for
this dimension showed a significant improvement from
6.97 + 1.81 to 8.03 + 1.41 (P < 0.01) in total. Improve-
ments were also observed in participants’ ability to re-
sist eating in response to external stimuli, although the
changes were less pronounced compared to the affec-

tive domain. The ability to resist eating in social settings,
such as with friends, increased significantly from 4.96 +
2.67 to 6.30 + 2.37 in total (P < 0.05). Subtotal scores for
this dimension improved from 6.69 + 1.72 to 7.30 + 1.50,
although the change was not statistically significant.

Overall, the total DSE score improved significantly
from 6.84 + 1.64 to 7.69 * 1.26 (P < 0.05). The improve-
ment was particularly notable among participants with
BMI < 23 kg/m’®, where the total score increased from
6.49 + 1.36 t0 7.89 = 1.06 (P < 0.01).

3. Changes in body mass index

Fig. 2 displays the outcomes of the pre- and post-inter-
vention in BMI. A statistically significant decrease in
BMI was observed among the total sample (from 24.51
+5.71 to 24.29 + 5.67, P < 0.05), while subgroup analysis
for BMI > 23 kg/m” showed no significant change. BMI
significantly decreased after the intervention (P = 0.045,
r = 0.393), indicating a medium effect size. Among
participants with BMI > 23 kg/m®, a non-significant
reduction in BMI was observed (P = 0.153, r = 0.394),
suggesting a moderate effect size despite statistical in-
significance.

4. Changes in glycemic indicators

Table 6 presents the changes in glycemic indicators
from pre- and post-intervention assessments. The inter-
vention did not lead to statistically significant changes
in glycemic indicators, including overall blood glucose
variability, and estimated HbAlc. The overall blood glu-
cose variability remained stable, with pre-intervention
levels of 105.75 + 11.47 mg/dL compared to 104.77 + 9.40
mg/dL post-intervention (P = 0.822, r = 0.046). Similar-
ly, the estimated HbA1c levels showed no significant
change, with pre-intervention levels of 5.26% + 0.32%

Table 4. Primary dietary goals reported by participants according to BMI group

el oM <234/ Bl 23 g
Weight loss 15 (55.60) 5 (38.50) 10 (71.40)
Correction to nutritionally balanced diet 6 (22.20) 5 (38.50) 1(7.10)
Regular eating habits 4 (14.80) 1(7.70) 3(21.40)
Correction of impulsive eating habits 1(3.70) 1 (7.70) 0 (0.00)
Disease prevention through diet 1(3.70) 1(7.70) 0 (0.00)

n (%).
BMI, body mass index.
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Table 5. Changes in dietary self-efficacy scores by intervention according to BMI group

) Total BMI < 23 kg/m’ BMI = 23 kg/m’
Category Variable (n=27) (o 135/ (n=1 4“)3/
Affective factor control | can resist eating when | am stressed
efficacy” Pre 5.78+2.76 4.85 +2.67 6.64 +2.65
Post 752+ 1.67" 746+ 156" 7.57 +1.83
| can resist eating when | am depressed
Pre 6.81+2.84 6.46 +2.93 714 +2.82
Post 7.67 £1.82 7.62+1.89 7.71+1.82
| can resist eating when | am angry
Pre 6.74 £ 2.82 6.54 +2.93 6.93+2.81
Post 7.56 £ 1.89 7.62 +£1.98 750 £ 1.87
| can resist eating when | am bored
Pre 744 +234 723+231 7.64 +2.44
Post 7331242 7.85 +2.58 6.86 +2.25
| can resist eating when | feel unstable
Pre 7.93+1.80 7.85+1.63 8.00 + 2.00
Post 8.48 +1.60 9.00 + 1.15 8.00 + 1.84
| can resist eating when | am tired
Pre 570+2.71 4.85 +2.67 6.50 + 2.59
Post 8.74 + 1.40™" 9.15 +0.90" 8.36 + 1.69"
| can resist eating when | am nervous
Pre 8.41+1.80 815+ 1.52 8.64 +2.06
Post 893+ 154 9.54 +0.78" 8.36 + 1.86
Subtotal
Pre 6.97 +1.81 6.56 + 1.49 7.36 £2.04
Post 8.03+ 141" 8.32+1.08" 7.76 + 1.65
Environmental stimulus | can resist eating even when others are pressuring me
control efficacy to eat
Pre 6.44 £ 2.49 6.38 £ 2.69 6.50 +2.38
Post 7.33+1.80 7.46 +1.39 721 +215
| can resist eating when | eat at even event (wedding,
holiday, etc.) or at a company dinner
Pre 5.33+2.53 5.38 + 2.66 5.29 +2.49
Post 5.96 + 2.30 5.85+241 6.07 £ 2.27
| can resist eating when | eat with my friends
Pre 4.96 + 2.67 4.62 +2.63 5.29+2.76
Post 6.30 £ 2.37* 6.23 £ 2.65 6.36 + 2.17
| can resist eating when | am alone
Pre 7.93+£2.22 754 +£2.40 8.29 +2.05
Post 8.19+213 8.15 £ 2.67 8.21+1.58
| can resist eating when | am watching TV or smart-
phone
Pre 7.59 + 2.36 7.46 +2.30 7.71+2.49
Post 7.26 £ 2.30 7.69 +2.39 6.86 +2.21
| can resist eating when | am watching food advertise-
ment or eating show
Pre 7.85+2.33 7.08 £ 2.53 8.57 +1.95
Post 8.74 +1.70 9.00+1.78 8.50+1.65
Subtotal
Pre 6.69+1.72 6.41+1.61 6.94+1.84
Post 7.30 £ 1.50 7.40 + 1.56 7.20 + 1.50
Pre 6.84 +1.64 6.49+1.36 7.16 + 1.86
Post 769 £ 1.26" 789+ 1.06" 750 + 1.43

Mean + SD.

BMI, body mass index.

D10-point Likert scale. Higher score means higher DSE.

The P-value for the comparison pre-and post-intervention by Wilcoxon signed-rank test.
"P<0.05, "P<0.01, P < 0.001.
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40 ~ @ Pre-intervention
Il Post-intervention

24.51 | 24.29

BMI (kg/m?)

Total

BMI < 23

28.73 | 28.48

BMI = 23

Fig. 2. Changes in BMI before and after the intervention by group. BMI significantly decreased in the total sample (*P < 0.05). No
statistically significant changes were observed in the BMI < 23 kg/m” and BMI > 23 kg/m? subgroups. BMI, body mass index; ns,

not significant.

Table 6. Changes in glycemic indicators

Pre-intervention

Post-intervention

Measurements (n =27) (n=27) P-value
Overall blood glucose distribution and variability (mg/dL)
Total (n = 27) 105.75 + 11.47 104.77 £ 9.40 0.822
BMI < 23 kg/m? (n = 13) 104.68 £ 9.91 102.82 + 7.11 0.635
BMI = 23 kg/m? (n = 14) 106.75 + 13.05 106.59 + 11.07 0.808
Overall estimated HbA1c (%)
Total (n = 27) 5.26 + 0.32 5.24 +0.33 0.863
BMI < 23 kg/m? (n = 13) 5.27 £ 0.33 5.28 +0.34 0.480
BMI = 23 kg/m? (n = 14) 5.25+0.33 5.21 £ 0.32 0.180

Mean + SD.

Glycemic indicators including average blood glucose and estimated HbAlc were derived from CGM data through the LibreView platform.

BMI, body mass index; HbA1c, hemoglobin Alc (glycated hemoglobin).

The P-value for the comparison pre-and post-intervention by Wilcoxon signed-rank test.

compared to 5.24% * 0.33% post-intervention (P = 0.863,
r=0.033).

5. Changes in nutrition quotient scores
Table 7 presents the results in NQ scores before and af-
ter the intervention. Although the total NQ score did not
significantly improve (P = 0.485, r = 0.136), small to me-
dium effect sizes were observed for several individual
NQ items, such as fruit intake (P = 0.008, r = 0.894) and
labeling check (P = 0.048, r = 0.471), suggesting mean-
ingful behavioral changes (Table 8).

In Table 8, intake frequency of fruits showed a sta-
tistically significant increase from 1.63 + 0.49 to 1.89 +
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0.58 (P < 0.01) in total. Participants with BMI < 23 kg/m’
exhibited a significant rise from 1.69 + 0.48 to 2.00 + 0.71
(P < 0.05). Nutrition labeling check when eating out or
purchasing processed foods significantly improved from
2.59 +1.15t0 3.22 + 1.34 (P < 0.05) in total.

6. Satisfaction survey

Table 9 presents the satisfaction evaluation after the
completion of the entire program. Participants reported
high levels of satisfaction with the flash-CGM device
and the accompanying nutrition coaching services. The
overall satisfaction score was 4.52 + 0.65 on a 5-point
Likert scale. Participants acknowledged the effective-
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Table 7. Changes in the NQ score of respective dimension

Variable Pre-intervention Post-intervention Pvalue
(n=27) (n=27)
NQ category
Balance 14.56 £ 3.24 15.70 £ 3.82 0.136
Moderation 16.44 £+ 4.11 15.67 £ 2.95 0.265
Practice 12.74 £ 2.19 13.22 £2.52 0.428
Overall NQ score 43.74 £ 6.32 44,59 + 6.24 0.485
Frequency of sweetened-beverage consumption” 1.67 +1.09 278+ 111 0.473
Frequency of exercise” 244 +1.03 3.44 +0.87 0.512
Evaluation (range of overall NQ score)
High (68.5-100) 0 0
Medium (52.7-68.5) 2 8
Low (0-52.7) 25 24

Mean + SD or n.

NQ, nutrition quotient.

Y5-point Likert scale (1 = rarely, 5 = everyday).

I5-point Likert scale (1 = < 1-2 times/week, 5 = > 3 times/day).

The P-value for the comparison pre-and post-intervention by Wilcoxon signed-rank test.

Table 8. Changes in the NQ score of each question according to BMI group

Category Variable (nTgthY) =) (<n 2312,%/m2 2l (i 3312‘()3/ m’
Balance Number of vegetable dishes excluding Kimchi at each meal

Pre 267121 269+111 264+1.34

Post 2.78+£0.70 2.77 £0.83 2.79+£0.58
Intake frequency of fruits

Pre 1.63 +0.49 1.69 £ 0.48 157 +0.51

Post 1.89+0.58" 2.00+0.71 1.79 £0.43
Intake frequency of milk or dairy products

Pre 1.78 £0.70 1.54 +0.52 2.00+£0.78

Post 1.89 + 0.85 1.62 £0.51 214 +1.03
Intake frequency of fishes

Pre 141 +0.64 1.46 + 0.66 1.36 £ 0.63

Post 141 +0.64 1.38 £ 0.65 1.43 +£0.65
Intake frequency of beans or bean products

Pre 1.67+0.78 1.62+£0.51 1.71+0.99

Post 1.81+0.92 1.62+£0.51 2.00+1.18
Intake frequency of nuts

Pre 1.63+0.84 154 +£0.78 1.71+0.91

Post 1.89 + 1.05 1.54 +£0.88 221+1.12
Intake frequency of whole grains or mixed grains

Pre 219+124 1.85 £ 0.90 250+ 145

Post 2.41 +£0.97 2.08 +0.64 271+ 114
Intake frequency of breakfast

Pre 159 +1.19 1.31+0.63 1.86+1.51

Post 1.63+1.18 146 £0.78 1.79+1.48

(Continued to the next page)
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Table 8. Continued

Category Variable (nTZth7) L (: 331%/ m*  BM (i 3312‘()3/ m*
Moderation Moderation Intake frequency of greasy baked products or
shacks
Pre 3.15+1.17 3.38+1.19 293+1.14
Post 3.04 £0.90 3.08 £ 0.64 3.00+1.11
Intake frequency of fast foods
Pre 2.78+0.70 2.77 £ 0.60 2.79+£0.80
Post 2.67 £0.88 2.77+0.73 2.57 +1.02
Intake frequency of spicy and salty soup and stew
Pre 2.48 +0.80 2.54 +0.88 2.43+0.76
Post 2.41 £ 0.89 2.46 +0.88 2.36+0.93
Intake frequency of red meats
Pre 293+1.11 2.92+1.19 2.93+1.07
Post 3.26+0.81 3.23+0.83 3.29+0.83
Intake frequency of processed meats
Pre 2.56 +0.97 2.62 +0.65 250+ 1.22
Post 244 +1.01 2.46 +0.88 243 +1.16
Frequency of overeating or binge eating
Pre 2.56 +1.53 2.46 +1.56 2.64 +1.55
Post 1.85 £ 0.99 1.62 + 0.87 2.07 £ 1.07
Practice Efforts to have healthy eating habits
Pre 3.04+0.71 2.77 £0.83 3.29+0.47
Post 3.30+£0.72 3.38£0.87 3.21+0.58
Nutrition labeling check when eating out or purchasing
processed foods
Pre 259 +1.15 2.54 +1.27 2.64 +1.08
Post 3.22+1.34" 315+1.41 3.29+ 133
Washing hands practices before eating meals
Pre 4.00 + 1.00 3.85+121 414 £ 0.77
Post 4.04 + 0.94 4,15 £+ 0.99 3.93+£0.92
Heavy drinking frequency of alcohol
Pre 311+1.31 3.15+1.34 3.07 £ 1.33
Post 2.67 +1.30 2.38+1.19 293+1.38
Mean + SD.

The P-value for the comparison pre-and post-intervention by Wilcoxon signed-rank test.

“P<0.05, "P<0.01.

ness of nutrition education in helping them understand
postprandial glucose changes (4.67 + 0.55) and found
the provided materials easy to understand (4.74 + 0.45).
The flash-CGM device was rated highly for its usability,
with participants finding it easy to monitor blood glu-
cose levels (4.78 + 0.42) and understand daily glucose
patterns (4.70 + 0.47). The device also helped partici-
pants feel capable of managing their weight (4.52 + 0.64).
The nutrition coaching service was highly appreciated,
particularly for its tailored approach (4.56 + 0.51) and
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reliable materials (4.59 + 0.57). Participants expressed
satisfaction with the coach’s attitude and behavior (4.78
+ 0.42) and indicated a willingness to recommend the
service to others (4.63 + 0.56). Participants reported
moderate improvements in dietary habits (4.37 + 0.88)
and other health behaviors, such as exercise and sleep
(4.44 £ 0.75). Confidence in maintaining these lifestyle
changes after the intervention was also noted (4.33 +
0.83).
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Table 9. Satisfaction evaluation of flash-CGM and nutrition coaching services

Satisfaction scores”

Category Variable (n = 27)
Educational effectiveness The nutrition education helped me learn that postprandial glucose changes 4.67 £0.55
can assist in weight management
The contents of Gluet textbook were easy to understand 4.74 £0.45
Device usability The flash-CGM device made it easy to monitor my blood glucose levels 478 +£0.42
| was able to understand my daily blood glucose patterns using the flash- 4.70+£0.47
CGM device
The flash-CGM device helped me feel capable of managing my weight 4.52 + 0.64
Using the flash-CGM device and nutrition coaching increased my interest in 452 +0.70
blood glucose and weight control
Coaching satisfaction The nutrition coach tailored the service to my ability and needs 456 +0.51
| believe that the materials provided by the nutrition coach are accurate 4.59 + 0.57
and reliable
| was satisfied with the attitude and behavior of the nutrition coach 478 +0.42
| actively utilized the nutrition coaching service 411 +1.05
| would recommend the nutrition coaching service to family and friends 4.63 + 0.56
I am willing to purchase nutrition coaching service in the future 411 +£0.89
Behavioral and lifestyle changes The coaching service improved my dietary choices over 4 weeks 4.37 £0.88
The coaching service helped improve other health habits such as exercise 4.44 £ 0.75
| am confident in maintaining the improved lifestyle habits after the 4.33 +0.83
coaching service ends
Overall 452 +0.65
Mean + SD.

Y5-point Likert scale (1 = not satisfied at all, 5 = very satisfied).
CGM, continuous glucose monitoring.

DISCUSSION

This study evaluated the effects of a short-term multi-
component intervention, combining flash-CGM, struc-
tured nutrition education, and personalized nutrition
coaching, on DSE and weight management among
healthy university students. Significant improvements
in DSE were observed, particularly regarding the ability
to manage eating behaviors under emotional triggers
such as stress, emotional instability and fatigue.

This finding is consistent with Shah et al. [14], who
emphasized CGM'’s ability to provide real-time insights
into glucose trends, fostering awareness and motivating
healthier dietary behaviors. Similarly, Clark et al. [21]
highlighted self-efficacy as a critical component of suc-
cessful weight management, reinforcing the role of tai-
lored interventions in achieving meaningful behavioral
change. The enhanced DSE observed in this study likely
reflects the combined effect of flash-CGM feedback and
supportive nutrition coaching, consistent with Kim et

https://doi.org/10.5720/kjcn.2025.00073

al. [2], who demonstrated the benefits of technology-as-
sisted, personalized dietary coaching in young adults.

Although body weight could serve as a sensitive indi-
cator for short-term change, BMI was used as the prima-
ry outcome to control for height variation across partic-
ipants and ensure consistency with related literature. In
this study, a modest but statistically significant reduction
in BMI was noted across the total sample, although sub-
group analysis revealed no significant change among
participants with higher BMI (> 23 kg/m?). The observed
BMI reduction, albeit small, indicates the potential util-
ity of integrated digital health tools and personalized
coaching in supporting weight management efforts. This
outcome aligns with Klonoff et al. [16], who emphasized
the potential of CGMs to drive behavioral modifications
that support weight loss and prevent weight gain. The
personalized dietary feedback provided during this
intervention appears to have encouraged participants
to make meaningful adjustments to their eating habits,
resulting in measurable weight reductions.
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It is noteworthy that significant improvements were also
observed in participants’ NQ scores, particularly regard-
ing fruit intake frequency and nutrition label checking
habits, reinforcing the intervention’s effectiveness in pro-
moting better dietary practices. Additionally, Kim et al. [2]
demonstrated that personalized goal setting and smart-
phone-based nutrition counseling significantly improve
both the NQ scores among young adults. These findings
reinforce the effectiveness of combining technology with
tailored guidance to achieve health-related goals.

While the behavioral improvements were clear, min-
imal changes were observed in glycemic markers, such
as average glucose levels and estimated HbAlc, were
derived from CGM data using the LibreView platform.
This finding aligns with Shah et al. [14], who noted that
glucose variability among healthy individuals is relative-
ly low, making significant shifts in glycemic markers less
likely within short intervention periods. The results un-
derscore the importance of longer monitoring durations
to fully capture the metabolic effects of CGM-based
interventions. It is also worth noting that the primary
focus of this study was on behavioral outcomes rather
than metabolic changes, which may explain the limited
findings in glycemic markers.

This study contributes to the growing body of evi-
dence supporting the use of CGMs in non-diabetic pop-
ulations. While prior research has predominantly fo-
cused on clinical populations, such as individuals with
diabetes, this study highlights the broader applicability
of CGMs for preventive health. The real-time feedback
provided by CGMs offers a dynamic and engaging ap-
proach to dietary management, distinguishing it from
traditional nutrition education programs. As Klonoff et
al. [16] argued, CGMs represent a timely and relevant
innovation for promoting metabolic awareness and
supporting healthier lifestyle choices, even among indi-
viduals without diabetes.

Critically, Shmerling [15] raised concerns about
CGM'’s cost-effectiveness and necessity in non-diabetic
populations, cautioning against its widespread adop-
tion without clearer evidence of sustained benefits.
This study addresses such skepticism by demonstrating
CGM'’s effectiveness in enhancing DSE and supporting
weight management, particularly when combined with
personalized coaching and nutrition education. Howev-
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er, future research should explore strategies to improve
affordability and adherence. Until more evidence is
available, CGM use in such populations should be con-
sidered exploratory and implemented in contexts where
digital literacy and engagement are high.

Limitations

Despite these promising findings, this study has several
limitations. A major limitation of this study is the mul-
ticomponent nature of the intervention. While CGM
likely played a motivational role by providing real-time
feedback, it was implemented alongside structured
education and individualized coaching, both of which
are known to influence dietary behaviors. Therefore, it
is difficult to isolate the independent contributions of
each component, notably flash-CGM use. This limita-
tion should be clearly acknowledged, and future studies
should include control groups or factorial designs to
evaluate the separate contributions of each intervention
component. Although the Foodlens app was used to
track dietary intake, the data were not analyzed in detail
in this study. Future studies should ensure thorough
dietary data collection and analysis to clarify behavior
change mechanisms. Additionally, the sample was rela-
tively small and homogeneous, limiting generalizability.
Larger-scale studies are needed to validate the observed
effects across more diverse populations. It is essential to
investigate the applicability of flash-CGM-based inter-
ventions in other populations, such as individuals with
prediabetes, older adults, or those at higher risk of met-
abolic disorders.

The intervention period was limited to four weeks.
While significant improvements in DSE and BMI were
observed, the study cannot determine whether these
changes are sustained over the long term. Future studies
should incorporate follow-up periods to evaluate the
persistence of the intervention’s effects. Also, the study
relies heavily on self-reported data, which may introduce
bias. Incorporating objective dietary assessments, such
as digital food diaries or automated dietary tracking tools,
could enhance the reliability of future studies. These lim-
itations suggest that while flash-CGM interventions show
promise, further research is necessary to confirm their
broader applicability and long-term efficacy. However,
our findings suggest that short-term flash-CGM use can
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be a powerful tool in promoting dietary awareness and
self-efficacy. Real-time glucose monitoring appears to
motivate individuals to adopt healthier eating habits by
providing immediate feedback on dietary choices. While
the study demonstrates the potential of flash-CGM in
short-term interventions, the minimal changes in blood
glucose and HbAlc levels indicate that longer-term
monitoring may be necessary for significant metabolic
improvements. It would also be valuable to examine the
psychological mechanisms underpinning the observed
improvements in DSE, as well as the role of flash-CGMs
in maintaining long-term health behaviors. Qualitative
studies capturing participants’ experiences and chal-
lenges with CGM use could provide further insights into
how these devices can be optimized for broader adop-
tion. Addressing these concerns, this study demonstrates
that CGMs can effectively enhance DSE and weight man-
agement when combined with personalized coaching.
However, future research should explore strategies to op-
timize cost-efficiency and assess whether these benefits
can be sustained over longer periods.

Conclusion

In conclusion, this study suggests that a multicompo-
nent intervention utilizing flash-CGM, nutrition educa-
tion, and personalized coaching can effectively enhance
DSE and support modest weight reduction among uni-
versity students. While these findings are promising, the
inability to isolate the effect of CGM alone, the absence
of detailed dietary intake analysis, and the short inter-
vention period should be addressed in future research.
By expanding on these initial results and addressing the
identified limitations, future work can further validate
the role of CGMs as an innovative tool for preventive
health.
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