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Figure 1.1. Trends in aging population and elderly medical cost share
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Table 1.1. HP2030 subtasks directly relevant to elderly nutrition support

Division

Task NO. / Title

Key actions for elderly

Healthy lifestyle
practices

Task 3. Establish a foundation for healthy dietary
practices and optimal nutritional status

Introduction of tailored nutrition-management
program for elderly

Population-specific
health management

Task 4. Create age-friendly health environments
that enable healthy ageing

Expansion of community-based support services
promoting healthy ageing

Health-friendly
environment building

Task 2. Reduce health inequities by improving
health-information literacy

Development of educational resources and
inter-agency training to enhance health-
information literacy among vulnerable groups

(including elderly)

1) This table extracts and summarizes only those subtasks that are directly related to support for elderly from the 28 key tasks presented in the

5th Comprehensive National Health Promotion Plan (Health Plan 2030; HP2030) issued by the Ministry of Health and Welfare and the Korea

Health Promotion Institute (2022).

2) Division 1 denotes

‘Healthy Lifestyle Practices’ , Division 5 denotes

‘Health-friendly Environment Building’

‘Population-specific Health Management’

and Division 6 denotes



ol
T
Mo

oA

el A3k

Ao v

o7l 28y =@r]e= AlAl oAb

3

)

2

o] Ago oojx 7] s

)

B!

—

o

Be
il
o

o)
.m.o
o7

—_—

H

32 )t Nutrition Screening Initiative(NSD9] A =28 2~E

&l

R=R1A

=]

o

7HAd ol

Y7 A5 AET Aoz YEET3]

=747

7 2T =AY

28 dFNAE A

2 BuHE3 drr Lee & Leel5lE= A77] =9

=N

)l

AR
>

—

Nlo

A% ol

J(Figure 1.2)% o Ad(Figure 1.3) &+

1t}
=]

NG5E oA,

o

]

o 7

A

|

SEER

ar

aHE ), Hop AR ol

Fele AsY S4S

o] At
7}

w2, 754

A 7.9

)]

Oo]:

WA (8

[A152 =7

Fdom[6], o=

J|

=
[S)

20183 18.5%°ll Al 20233 22.9% =
AGSRAZTIAY ] oA AR

B o FEoH(Figure 1.4)[9].

of
.Z_O
‘mwo



100%

80%

60%
40%
20% ||
0%
- » -
S

= e &
- > *
S * W * > i e & & =
"‘é ﬁ& *Og’t é}? {l“p ¥ & @“’\ o 5 ,\\f-’ S'o o o
S F T T F FFHPEPEFFE P H Y
& Q{Q‘ P &R o
& @ &® R

W65~ E9years MWMJ0~74years W75~ 79years mz80years

1) Proportion of those with excess intakes

%1005, **:7¢0.01, ***:p<0.001

Figure 1.2. Proportion of elderly men with insufficient nutrient
intakes by age group

(Reference : Adapted from Lee & Lee (2021)[5], using data from
KNHANES VID
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Nutrient-inadequate population (%)

35

30
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- HP2030 target (12%)
Inadequate intake (%)
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21.5
18.5

22.9

2018 2019 2020 2021 2022
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2023

1) Nutrient-inadequate population: proportion of adults aged = 75 y whose energy

intake is < 75 % of the Estimated Energy Requirement (or Recommended

Nutrient Intake) and whose intakes of calcium, iron, vitamin A, and riboflavin

are < 75 % of the Estimated Average Requirement (or Recommended Nutrient

Intake).

2) Survey method: values calculated from a 24-h dietary recall using the

Food-Intake Questionnaire of KNHANES.

Figure 1.4. Trend in the proportion of elderly = 75 years with
nutrient-inadequate intakes

(Reference : Adapted from MOHW & KHPI (2025)[9]; original data
reported in 2023 National Health Statistics, KDCA)
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5 Wt Nl JAAZA axl, FE2 el P32 ale] H%

o

F
|1]O

S
L

Ky

£ Tl S vt= s A A E(reciprocal determinism)ell <A
SoH25]. 53], Al ASeA = AE A - - H WsE Qs Jil Y

FEol oF 2l &S A ol ARBQIA ol R F& FHAIVF H

Fe A= 4 .S AvEA, AXFH gl A
# B2 A= 242, A2Aknowledge), Z}7]di(outcome
expectation), 7} 7]ti(value expectation), A}o}& 57+ (self-efficacy)o]
Z3HEY. ARr|de 5H dss TS T A4dEH= AHAE s
o, A5 AL 7hsAol FFS vHTH24] 7HA Ve PFF Aol of
& 7Hle] H-of s} Fr
2§32ty AotastE Jijle]l 5A eSS A¥HoE FILE F
e AEE 9grlstH, ol dF HIE FXete M T8 4=
7 z2A 261

P54 802 M= 58S AL FAStE AABoAA BT 5
A3 =3 AL ou|dty, ofr]d= 3543 H(behavioral capability)
I 7] 24- 5 H(self-regulation)o] E3tETH24] A FFFHo] F4=E
T5 g5 HIE AHG JhsAol FokAH, ArixHeYY Ut &
g A% qF W AEHEAH Fad d&s 25, 271

A g PdF W FFES vAE gFF aflo=w, #HT)
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<(observational learning), Z3}(reinforcement), AFs Fx% 212l
(sociostructural factors) o] Z3HETh AMEE W5 sFste FA
A B BES B#Est mddsts #AHo] Fa% 4TS s, A
L2421 5 HAdHe AdMAE AL A=y BAYo] 3 glo

2 Z-gsfof 24l

(Figure 1.5). A& E°, Mol HxE A 7|st= AI(EAH7]
Ha, ol dF FI=
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Outcome
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Value
expectation
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Self-regulation v

Self-efficacy —— Begz\anlgral Behavior

Nutrition skills

t + and technique

Y

Environmental
factor

v

Figure 1.5. Reciprocal determinism in social cognitive theory

(Reference : Bandura A. (2004)[25])
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Table 1.2. Social cognitive theory based nutrition-intervention studies across the life cycle

No.  Author (year) Population SCT Intervention features Key outcome measures
Back & Heo 3-session vegetable 5-senses class,
28 (2020) Preschool children C, B, E vegetable classes  with  teacher Vegetable intake
modeling and rewards
Kim et al Middle-school Self-efficacy, knowledge,
29 C, B 12-lesson classroom program . Y &
(2016) students practice rate
20 Coccia et al. Parents & CBE In-person  workshops, website, SNS knowledge, attitudes, self-
(2019 children T coaching efficacy, family diet quality
a1 Nikolai Adults C B One-session group class with cooking Vegetable intake, knowledge,
(2019 ’ demonstration attitudes, behavior
39 Baek et al. Housewives CE 6-week classes, 6-week monitoring Low-sodium awareness,
(2017 ' (one low-sodium meal provided) product choice
Kim & Lee Nationwide cross-sectional survey on Outcome expectation,
33 Adults C, B, E wee ey urome exp
(2024) sugar reduction environmental factors
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Table 1.2. Social cognitive theory based nutrition-intervention studies across the life cycle

No.  Author (year) Population SCT Intervention features Key outcome measures
Communit ) Knowledge, outcome expectation,
34  Seo (2016) ) v C, B Three group sessions . .
-dwelling elderly nutrient intake
Choi et al. Middle-class Knowledge, attitudes,
35 C, B 2-week food-safety course W 4 .
(2018) elderly practices
Tavakoly et al. 4-self-efficacy sessions plus 3-month Self-efficacy,
36Oy elderly C, B y - ey
(2024) follow-up nutritional status
, Discussion, demonstrations, role-play, . , ,
Eneshi et al. . " Diet diversity,
37 elderly E 24-hour dietary recall, Nutritional y

(2023)

assessment (MNA)

nutritional status

1) No. = reference number corresponding to the bibliography

2) SCT constructs - C: Cognitive (knowledge, outcome-expectation) B: behavioral (self-efficacy, behavioral capability) E: Environmental (modeling,

reinforcement, social/physical supports)

3) All listed key outcome measures were significantly improved post-intervention; null or negative findings are not shown.

4) Rows 34-37 are shaded to highlight elderly studies, underscoring the relative paucity of SCT-based nutrition programs for older adults.
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3) Hol&7 = d (transtheoretical model)

Hol22x wd(transtheoretical model) Prochaska$®} DiClemente~}
1983 ol AR o, o]F FA, F T T=F d& A7 AT
e A4 - Ad AFH SV T R8s I 5 0SS A4 ds
Hslbol FYEA ALEa JoH24, 38-4
£ A FdFuSs oA FF W A FH€HE Hlste R
2Rl o] &o|tH24].

Hol 22 o] Fo FAH8AE W3t wi(stages of change)et H
3} A (processes of change)o]th(Figure 1.6)[24]. WA W3} GAE= 1

OO

] Z(precontemplation), il#f(contemplation), <=¥l(preparation), -3}
(action), fAl(maintenance)gt= 5712 TYAZ FEAG. dF WA=
grezto] ofd ddo dAE AX=H, M= s, FHEEI|E
39l IErE a3AR] d5 WHIlE S fsiAe GAE A
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(dramatic relief), 3J%Fo] AU Ao m A= FTFS AFrst= 3
A A A 7Henvironmental reevaluation), #}7] FA A o|u| A S A4ts}t
o A Y= 2] A H7Hself-reevaluation), 5 W3l 23 A=
AAstE= A7) s (self-liberation)o] E3FeE T 3yF2 HAHLS A A ZF

IMAAEZ FRslE= =¥ AA(helping relationships), vF&2 & o ¢t

1071 84 ¢ Wzl AAHS 1Hste Ps& AAse ALY

(decisional balance)® ©A7} Ao wt FEdhe= Aotasi

2.910]th40],
Aol WEw A

i
RHoE 2He $71M, AN I
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Precontemplation

—

Contemplation

Preparation

- Action I—

» Consciousness-raising

« Dramatic relief

» Environmental reevaluation

Figure 1.6. Stage of change and process of change in the transtheoretical model
Prochaska & DiClemente (1986)[24])

(Reference :

» Self-reevaluation

+ Self-liberation
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Maintenance

» Helping relationship
» Counterconditioning
» Managing rewards

» Stimulus control

» Social liberation
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Study 1. Program development

» Goal-setting : Policy, evidence

» Consult experts

» Draft design : Embed SCT and TTM elements
* Elaborate and review — Finalize program

l

Study 2. Questionnaire development

* Literature review

» Draft items : SCT and TTM constructs
* EFA - Cronbach’s a

* Internal review — Final scale

1

Study 3. Program implementation & evaluation

* Recruited 160 — analyzed 131

* Groups allocation

- Intervention (n=66) : 7-week classes + counseling
- Control (n=65) : One-time class

* Pre - post questionnaire and statistical analysis

1) SCT = social cognitive theory; TTM = transtheoretical model.

Figure 1.7. Flowchart of the study design
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Define goal

+ Review policies and indicators
» Integrate prior studies and field needs

l

Consult experts

» Program facilitation techniques
+ Geriatric nutrition issues and practice

l

Draft design

» Qutline weekly themes and content
Embed SCT and TTM elements

l

Elaborate and review

Internal and external consultations
Pilot lesson rehearsal

l

Finalize program

* Incorporate revisions
» Approve final syllabus and materials

1) SCT = social cognitive theory; TTM = transtheoretical model.

Figure 2.1. Program development process
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Table 2.1. Development meetings and workshops schedule

Main agenda Date Venue

[Consult experts] External expert workshops

* Facilitation techniques for senior 23 Dec 2023

nutrition classes 14:00-16:00 Tomorrow® s Table
« Mastication-and-swallowing care 23 Dec 2023 conference room
in elderly 16:00-18:00
* Age-related metabolic changes 30 Dec 2023
and common nutrition problems 13:00-15:00 Tomorrow® s Table
» Practical geriatric nutrition 30 Dec 2023 conference room
education and counseling 15:00-17:00

[Draft design & Elaborate and review] Internal design and review

* Confirm program goals 3 Jan 2024 Pulmuone Foundation
and weekly themes 10:00-12:00 meeting room

* SCT and TTM-based 15-16 Jan 2024 Tomorrow’ s Table
detailed program design 10:00-16:00 conference room

* Draft sample lesson plans 7 Feb 2024 Tomorrow’ s Table
and rehearsal preparation 13:00-17:00 conference room

[Finalize program] Final approval

« Sample class rehearsal review 28 Feb 2024  Pulmuone Foundation
and final program approval 14:00-16:00 meeting room

1) Mapped one-to-one to the development phases in Figure 2.1 (Consult experts —
Draft design / Elaborate review — Finalize program).

2) SCT = social cognitive theory; TTM = transtheoretical model.
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Table 2.2. Topic consolidation and adjustment based on the 2023 satisfaction

survey
(N=100)
Variables Satisfaction Rationale fgr consolidation Fingl
/ adjustment mapping
Original survey item
Meal plan for chronic 493 Renamed Balanced dietary 9
-disease prevention ) habits (211 meal plan)
Older-adult exercise 4.22 ) . ,

: . Exercise, sarcopenia prevention,
Sarcopenia prevention 434 and sleep hygiene were 3
and management ' consolidated into Regular life

i style habits
Sleep hygiene 4.29
Diabetes prevention 491 Diabetes and Hypertension
and management ’ prevention were combined 5
Hypertension prevention 419 to create Metabolic-syndrome
and management ' prevention and management

Replaced, on expert advice,
Dementia-prevention P . P :
. 4.33 by chewing-and-swallowing
diet .
function care
_ , Added followin expert
Chewing-and-swallowing . & P
. - consultation and free-text 4
function care
requests
Practical healthy eating Added to reflect HP2030
(hand-washing, - and NQ-E  Behavioral 6
food-label reading) indicators
Ancillary support
Personal nutrition Frequency increased to
. weekly to enhance stage -
counseling 4.36 .
of-change progression
(every two weeks) ,
(applied every week)
Nutritional-supplement 420 Not provided; priority given

support

to food-based education
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1) Satisfaction was assessed on a 5-point Likert scale.

2) Educational topics are delivered over five weeks (Weeks 2-6); Week 1 serves as
baseline and Week 7 as post-program assessment.

3) ‘-’ : Newly added topic, not included in the 2023 program but incorporated following

expert consultation.
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Table 2.3. Program structure

Social cognitive theory based group education Transtheoretical model based individual nutrition counseling

Session 1. Program Orientation and pre-evaluation

* Introduction of the program and non-face-to-face < Customized counseling based on questionnaire results

counseling methods * Evaluation of Behavioral change stages and individual
* Questionnaire completion nutrition intervention goal setting
Session 2. Balanced dietary habits
* Importance of regular meals * Face-to-face personalized counseling for balanced dietary
* 211 meal plan habits

* Non-face-to-face dietary feedback and stage-specific
behavioral counseling

Session 3. Regular lifestyle habits
* Importance and management of regular sleep * Face-to-face personalized counseling for regular lifestyle
* Importance and practice of regular exercise habits
* Non-face-to-face dietary feedback and stage-specific
behavioral counseling
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Table 2.3. Program structure

Social cognitive theory based group education Transtheoretical model based individual nutrition counseling

Session 4. Managing dietary habits (1)
* Understanding decline in chewing and swallowing -« Face-to-face personalized counseling for managing
functions chewing and swallowing functions
* Prevention and management methods * Non-face-to-face dietary feedback and stage-specific
behavioral counseling

Session 5. Managing Dietary Habits (2)
 Face-to-face personalized counseling for managing
* Understanding and diagnosing metabolic syndrome metabolic syndrome
* Prevention and management methods * Non-face-to-face dietary feedback and stage-specific
behavioral counseling

Session 6. Practicing Dietary Habits

* Face-to-face personalized counseling for hygienic food
* Hygienic food purchasing and management methods management
* Healthy food selection and safe storage methods * Non-face-to-face dietary feedback and stage-specific
behavioral counseling
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Table 2.3. Program structure

Social cognitive theory based group education Transtheoretical model based individual nutrition counseling

Session 7. Program summary and post-evaluation

* Customized counseling based on comparison  of
* Summary of core contents and commitment to practice questionnaire results
* Questionnaire completion * Evaluation of Behavioral change stages and individual
nutrition prescriptions

1) Session 1 is considered the initial stage for orientation, Sessions 2-6 comprise the main stage, and Session 7 constitutes the final wrap-up stage.
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Table 2.4. Social cognitive theory based group education matrix

Based on SCT strategies Learning activities

Session 1. Program Orientation and pre-evaluation

(Goal: Understand program structure, master remote counseling, set
personal health goals)

Behavioral capability * Baseline questionnaire (SCT and TTM)

Behavioral capability
Self-control
Self-efficacy

* ‘My health goal’ card
(Write and present)

Observational learning * Team introduction, leader election, group
Modelling presentation

Behavioral capability
Self-efficacy
Observational learning

* SNS photo-upload exercise
(Remote counseling drill)

Behavioral capability
Self-control
Self-efficacy

* ‘Healthy-living’
Commitment and pledge

Session 2. Balanced dietary habits

(Goal: Recognise the importance of regular meals and plan 211-meal practice)

Behavioral capability * Lecture on health benefits of regular
Outcome expectation meals

Behavioral capability * Lecture on dietary guidelines for elderly
Value expectation and the 211 meal plan

Behavioral capability
Self-control
Self-efficacy

» Compare own meals with the 211 plate
(Sticker task)

Observational learning * Presentation and peer support for 211
modeling action plan

Behavioral capability
Self-control
Self-efficacy

+ ‘211 meal practice’
Commitment and pledge
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Table 2.4. Social cognitive theory based group education matrix

Based on SCT strategies Learning activities

Session 3. Regular lifestyle habits

(Goal: Understand the importance of regular lifestyle habits and establish
plans for diet, sleep and exercise)

Outcome expectation
Value expectation
Behavioral capability

* Lecture on benefits of regular sleep
and physical activity

Behavioral capability
Self-control
Self-efficacy

* Daily schedule and pledge
(Meal-sleep-exercise slots)

Behavioral capability
Self-efficacy
Observational learning
modeling

* Resistance-band exercise practice

Behavioral capability
Self-control
Self-efficacy

* ‘Regular lifestyle practice’
Commitment and pledge

Session 4. Managing dietary habits (1)

(Goal: acquire strategies to prevent and manage chewing and
swallowing-function decline)

Outcome expectation

Value expectation * Video, lecture on dysphagia risks and
Behavioral capability management

Observational learning

Behavioral capability

Self-efficacy * Oral-muscle exercise and thickened-
Observational learning beverage preparation
modeling

Behavioral capability
Self-control
Self-efficacy

* ‘Chewing and swallowing care’
Commitment and pledge
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Table 2.4. Social cognitive theory based group education matrix

Based on SCT strategies Learning activities

Session 5. Managing dietary habits (2)

(Goal: Recognise metabolic-syndrome risk and set prevention/management goals)

Outcome expectation
Value expectation

* Self-diagnosis  checklist for metabolic
syndrome

Outcome expectation
Value expectation
Behavioral capability
Observational learning

* Lecture on understanding and dietary
management of metabolic syndrome

Behavioral capability
Self-efficacy
Observational learning
modeling

* Identify sodium/sugar in foods; explore
low-salt and low-sugar cooking

Behavioral capability
Self-control
Self-efficacy

+ ‘Low-salt and low-sugar practice’
Commitment and pledge

Session 6. Practicing dietary habits

(Goal: Master hygienic food purchasing, storage and label use)

Outcome expectation
Value expectation
Observational learning

* Video on food-hygiene hazards

Outcome expectation
Value expectation
Behavioral capability
Observational learning

* Lecture on hygienic food management
and healthy product selection

Behavioral capability
Self-efficacy
Observational learning
modeling

* Refrigerator ~ ‘sweet-spot’  puzzle and
label-reading exercise

Behavioral capability
Self-control
Self-efficacy

* ‘Food-hygiene practice’
Commitment and pledge

_55_



Table 2.4. Social cognitive theory based group education matrix

Based on SCT strategies Learning activities

Session 7. Program summary and post-evaluation
(Goal: Integrate content and set a long-term action plan)

* post-program questionnaire

Behavioral capability (SCT and TTM)

Behavioral capability

Self-control

Self-efficacy * Program review quiz
Observational learning

modeling

Behavioral capability
Self-control
Self-efficacy

* ‘Healthy-living’
Commitment and pledge

Behavioral capability

Self-efficacy * Best-practice case presentations and
Observational learning awards
modeling

1) Session 1 is considered the initial stage for orientation, Sessions 2-6 comprise the main
stage, and Session 7 constitutes the final wrap-up stage.
2) In each session, outcome expectation and value expectation were reiterated during the

introduction and wrap-up phases to strengthen participants’ motivation.

3) Detailed session-by-session lesson plans are presented in Appendix.
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Table 2.5. Individual nutrition-counseling matrix by session and transtheoretical model stages

Contemplation & precontemplation stage Preparation stage Maintenance & action stage

Key strategies (based on transtheoretical-model change processes)
Need recognition & motivation Goal setting & action planning behavior maintenance & relapse prevention
(Consciousness-raising, Decisional balance) (Self-reevaluation, Self-liberation, (Stimulus control, Social liberation)
Self-efficacy)

Session 1. Program Orientation and pre-evaluation

* Recognise the need for change and - Set a short-term goal * Establish a long-term goal and
motivate participation * Negotiate an action plan(time, place,  reward plan

* Emphasize the benefits of healthy = method) * Discuss  solutions  to  execution
behavior barriers

Session 2. Balanced dietary habits

* Recognise problems in the personal < Compare the personal diet with the < Praise & reward diet practice

diet 211 diet * Discuss  solutions  to  execution
* Emphasize benefits of a balanced <« Negotiate a detailed action plan for  barriers(e.g. choose healthy menu
diet(e.g. prevention and management applying the 211 diet(e.g. include a  items when eating out or ordering)
of metabolic syndrome) protein side dish at every meal)
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Table 2.5. Individual nutrition-counseling matrix by session and transtheoretical model stages

Contemplation & precontemplation stage

Preparation stage

Maintenance & action stage

Session 3. Regular lifestyle habits

* Recognise problems caused by irregular
meals, sleep and exercise

* Emphasize benefits of a regular
lifestyle(e.g. sarcopenia prevention,
better sleep)

*Set goals for meals, sleep and
exercise

* Negotiate a detailed plan for regular
habits(e.g. compose breakfast as a

211 meal)

* Praise & reward regular-lifestyle
practice
* Discuss  solutions to  execution

barriers(e.g. keep three meals even
at weekends)

Session 4. Managing dietary habits (1)

* Recognise diet and eating-habit
problems

* Emphasize  the  importance  of
chewing and swallowing function

(e.g. prevent aspiration pneumonia)

* Set goals for supporting chewing
and swallowing

* Negotiate an action plan(e.g. reduce
the habit of eating rice soaked in
soup)

* Praise & reward healthy diet and
habits

* Discuss solutions to barriers(e.g. use
soft cooking methods)

Session 5. Managing dietary habits (2)

* Recognise problems of metabolic
syndrome

* Emphasize benefits of management
(e.g. extend healthy lifespan)

* Set
goals

* Negotiate detailed methods(e.g. eat
mainly solids instead of broth)

low-sodium/low-sugar  practice

* Praise & reward low-sodium/low-sugar
practices

* Discuss ~ solutions to barriers(e.g.
select low-sodium, low-sugar menu
when eating out)
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Table 2.5. Individual nutrition-counseling matrix by session and transtheoretical model stages

Contemplation & precontemplation stage Preparation stage

Maintenance & action stage

Session 6. Practicing dietary habits

* Recognise the need through a - Set hygiene-practice goals.
household food-borne illness case * Negotiate detailed  methods(e.g.

* Emphasize  benefits of hygienic discard old frozen foods)
practice(e.g. prevent food poisoning)

* Praise & reward hygiene practice

* Discuss  solutions to barriers(e.g.
obtain family support for joint
practice)

Session 7. Program summary and post-evaluation

* Re-recognise the need for change. * Reset short-term goals
* Emphasize  outcome and value - Negotiate a  self-efficacy-based
expectations action plan

* Confirm long-term goals
* Plan social support for maintenance
and relapse prevention

Non-face-to-face individual nutrition counseling

* Motivate meal-photo uploads * Set the upload day and diet-practice
- Emphasize benefits of diet practice schedule
* Negotiate diet-practice methods

* Praise & reward diet practice
* Discuss solutions to barriers and
relapse prevention

1 Non-face-to-face individual nutrition counseling was delivered between sessions: when participants posted a photo of their 211-meal practice on

SNS, the dietitian provided personalised feedback tailored to each participant’ s stage of behavior change.
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Figure 2.2. Nutrition education materials
(a) session-by-session teaching manual for instructors; (b) Powerpoint slides

for elderly; (c) participant workbook.
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intensive nutrition education session
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Figure 2.4. Examples of individual nutrition counseling
(a) face-to-face counseling material using the ‘My commitment’
worksheet; (b) face-to-face counseling material using the  ‘Practice
pledge’  worksheet; (c) non-face-to-face counseling via weekly SNS

meal-photo feedback.
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Literature review

Drafting the questionnaire

1 Initial composition

Verification and revision
» Program application and evaluation
« EPA
« Cronbach’s a

Questionnaire composition

= Behavior change stage

= Cognitive factors

= Behavioral factors

= Environmental factors

+ Pre-evaluation

-General characteristics, Program Interest

= Post-evaluation
-Program satisfaction, Actual helpfulness

!

Final item selection
« Internal expert consultation

1) EFA: Exploratory Factor Analysis.

2) Cronbach’ s «: A measure of internal consistency for reliability testing.

Figure 3.1. Flow chart of questionnaire development for program

evaluation
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Table 3.1. Composition and measurement scales of the program evaluation tool

Construct Contents

Scale

Transtheoretical model

Assessment of nutrition-related

Behavioral change stage

Five-option multiple-choice format

Social cognitive theory
Cognitive factors

+ Dietary knowledge

+ Outcome expectancy
+ Expectancy-value
+ Self-efficacy

Dichotomous scoring
(Correct=1, Incorrect=0)

5-point likert scale
(1=Strongly disagree, 5=Strongly agree)

behavioral factors
* NQ-E index

Five-option multiple-choice format

Environmental factors
* Social support
* Physical support

5-point likert scale
(1=Strongly disagree, 5=Strongly agree)

Pre-evaluation

General characteristics
(sex, age, family members,

education level, etc.)

* Program interest

Five-option multiple-choice format

5-point likert scale
(1=Strongly disagree, 5=Strongly agree)

Post-evaluation
* Program satisfaction
 Actual helpfulness

5-point likert scale
(1=Strongly disagree, 5=Strongly agree)
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Table 3.2. Composition and scales of final evaluation tools

Construct Contents Items
Transtheoretical model
Assessment of nutrition-related 1
Behavioral change stage
Social cognitive theory
Cognitive factors Dietary knowledge 14
Outcome expectation 5
Value expectation 5
Self-efficacy 15
Behavioral factors NQ-E index 17
Balance domain (8)
Moderation domain (2)
Practice domain (7)
Environmental + Social support (4) 15
factors * Physical support (11)
Pre-evaluation
General characteristics 9
sex, age, family members, education
level, etc.
Program interest 9

Post-evaluation

Program satisfaction
Actual helpfulness
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Table 3.3. Reliability and validity results

Item  Communality Factor 1 Factor 2 Cronbach’ s «

Outcome expectation (KMO=0.817)

3 0.740 0.860 -
5 0.699 0.836 -
2 0.678 0.823 - 0.857
1 0.562 0.750 -
4 0.537 0.733 -

Value expectation (KMO=0.806)

3 0.819 0.905 -
5 0.751 0.867 -
4 0.678 0.824 - 0.829
2 0.451 0.671 -
1 0.444 0.666 -

Self-efficacy (KMO=0.688)

Factor 1: Dietary habit maintenance

11 0.739 0.874
10 0.765 0.840 0.811
9 0.695 0.830

Factor 2: Health management

6 0.593 0.770
5 0.599 0.769 0.621
3 0.537 0.726
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Table 3.3. Reliability and validity results

Item  Communality Factor 1 Factor 2

Cronbach’ s «

Environmental factors (KMO=0.603)
Factor 1: Dietary support

15 0.542 0.730
1 0.555 0.686
0.573
14 0.396 0.621
2 0.534 0.560
Factor 2: Food accessibility
8 0.726 0.852
0.645
7 0.610 0.781

1) For Outcome expectation and Value expectation, only one factor was extracted, so the

Factor 2 column is not applicable.

2) A dash (-) indicates no loading or not applicable.

3) Self-efficacy and Environmental Factors each had two sub-factors, and Cronbach’ s «

is calculated for each sub-factor separately.
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Table 3.4. Composition and scales of final evaluation tools

Construct Contents Items
Transtheoretical model
Assessment of nutrition-related 1
Behavioral change stage
Social cognitive theory
Cognitive factors + Dietary knowledge 14
* Outcome expectation 5
+ Value expectation 5
+ Self-efficacy 6
- Dietary habit maintenance (3)
- Health management (3)
behavioral factors * NQ-E index 17
- Balance domain (8)
- Moderation domain (2)
- Practice domain (7)
Environmental - Dietary support (4) 6
factors - Food accessibility (2)
Pre-evaluation
* General characteristics 9
- age, sex, family members, education
level, etc.
* Program interest 9

Post-evaluation
* Program satisfaction
+ Actual helpfulness
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Table 4.1. Schedule of nutrition intervention program

Education period

Facility

Participants (n)

Intervention group

May - June, 2024 Elderly facility A 17

June - July, 2024 Elderly facility B 17

August - Sept., 2024 Elderly facility C 17

Oct. - Nov., 2024 Elderly facility D 15

Control group

Sept. - Nov., 2024 Elderly facility E 21

Oct. - Dec., 2024 Elderly facility F 21

Nov. - Dec., 2024 Elderly facility G 23

Total 131
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Potential participants (n=160)

l screening

Excluded (n=29)
* Did not meet inclusion criteria (n=16)
* insincere respondents (n=13)

l Data cleaning

Final participants (n=131)
Assigned to two groups (intervention vs. control)

1

Intervention group (n=66) Control group (n=65)
* Pre-test (Questionnaire) * Pre-test (Questionnaire)

» 7-week Nutrition education * 1-time General nutrition
- Program (weekly) education at baseline

- Individual counseling
(twice/week)
» Post-test (Questionnaire) » Post-test (Questionnaire)

1) During data cleaning, 16 participants who dropped out for personal reasons or
showed consistently low attendance, and 13 participants with insincere responses,

were excluded from the final analysis.

Figure 4.1. Study flow of the nutrition education program
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Table 4.2. Homogeneity test for general characteristics of subjects

Intervention Control
General Total oroup aroup p-value
haracteristi =131
characteristics (n ) (1=66) (1=65)
Gender
Male 9(6.9) 9(13.6) 0(0.0) 0.006**
Female 122(93.1) 57(86.4) 65(100) '
Age
65~74 years 68(51.9) 41(62.1) 27(41.5) 0.020*
> 75 years 63(48.1) 25(37.9) 38(58.5) '
Age (Mean * SD, years)
74.60+6.19  73.39+6.02  78.82+6.16 0.025*
Family type
Living alone 46(35.1) 16(24.2) 30(46.2)
Living with spouse 42(32.1) 24(36.4) 18(27.7)
Living with children 18(13.7) 7(10.6) 11(16.9) 0.012*
Living with spouse
and children 20(15.3) 15(22.7) 5(7.7)
Others 5(3.8) 4(6.1) 1(1.5)
Education level
<Elementary school 26(19.8) 8(12.1) 18(27.7)
Middle school 22(16.8) 7(10.6) 15(23.1)
<0.001***
High school 46(35.1) 22(33.3) 24(36.9)
= University 37(28.2) 29(43.9) 8(12.3)
Economic support status
NBLS recipient 11(8.4) 4(6.1) 7(10.8)
Low-income 12(9.2) 5(7.6) 7(10.8) 0.478
None 108(82.4) 57(86.4) 51(78.5)
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Experience of nutrition education

Yes 34(26.0) 14(21.2) 20(30.8) 0.995

No 97(74.0) 52(78.8) 45(69.2) '
Medication prescribed by hospitals

None 22(16.8) 13(19.7) 9(13.8) 0.508

Antihypertensive

drugs 66(50.4) 32(48.5) 34(52.3) 0.793

Antidiabetic drugs 27(20.6) 13(19.7) 14(21.5) 0.964

Dyslipidemia drugs 74(56.5) 35(53.0) 39(60.0) 0.530

Others 31(23.7) 19(28.8) 12(18.5) 0.236
Dietary supplement intake

Yes 93(71.0) 50(75.8) 43(66.2)

0.308
No 38(29.0) 16(24.2) 22(33.8)

Weekly frequency of dining-out (including delivery)
0.81+0.91 0.97+1.01 0.66+0.77 0.52

1) Values are presented as number (%) or mean =+ standard deviation (SD).

2) p-value was obtained by Chi-square test or independent samples t-test comparing
differences between intervention and control groups.

3) sig. indicates between-group significance from Chi-square test or independent samples
t-test (NS: not significant, *: p<0.05, **: p<0.01, ***: p<0.001).

4) NBLS = National Basic Livelihood Security. ‘NBLS recipients’ are those who fully
qualify for NBLS support, whereas ‘Low-income’ refers to individuals who partially

qualify or are near-poor but do not receive the full NBLS benefits.
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Table 4.3. Homogeneity test for major variables of social cognitive theory

Total Intervention Control
Variables (=131) group group p-value
(n=66) (n=65)
Dietary knowledge total score
9.57+2.11 10.03+1.99 9.11£2.13 0.012*
Outcome expectation total score
20.39£2.64 20.68+2.61 20.09+2.65 0.202
Value expectation total score
21.76+2.31 22.45+2.16 21.05+2.26 0.001***
Self-efficacy total score
22.27+2.78 22.12+2.60 22.42+2.97 0.547
NQ-E index total score
62.78+11.41  63.18+10.58  62.37+12.27 0.686
Environmental factors total score
20.76+2.90 21.03+2.88 20.48+2.91 0.276

1) Scores of each variable are presented as mean =+ standard deviation (SD), and the total

score is presented as sum (total score).

2) p-value was obtained by independent samples t-test comparing differences between

intervention and control groups.

3) sig. indicates between-group significance from independent samples t-test (NS: not

significant, *: p<0.05, **: p<0.01, ***: p<0.001).
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Table 4.4. Homogeneity test for behavioral stages of change

Intervention Control

Total
Stage of change (m=131) group group p-value
(n=66) (n=65)
Mai & acti
aintenance & action 4519 ) 6(9.1) 10015.4)
stage
Preparation stage 85(64.9) 44(66.7) 41(63.1) 0.540

Contemplation &

. 30(22.9) 16(24.2) 14(21.5)
precontemplation stage

1) Values are presented as number (%).

2) p-value was obtained by Chi-square test comparing differences between intervention and
control groups.

2) sig. indicates between-group significance from Chi-square test (NS: not significant, *:
p<0.05, **: p<0.01, ***: p<0.00D).
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Table 4.5. Comparison of dietary knowledge changes between groups

, Intervention group (n=66) Control group (n=65)

Vari p-
ables  Before After  sig.  Before After sig.  Vvalue
1 54(81.8)  63(95.5  ©  50(76.9)  53(81.5) NS NS
2 59(89.4)  66(100.0)0 -  58(89.2)  57(87.7) NS ’
3 7(10.6)  66(100.0) - 4(6.2) 39(60.00
4 33(50.00  45(68.2) T 34(52.3)  32(49.2) NS ’
5 62(93.9)  66(100.0)0 -  55(84.6)  59(90.8) NS ’
6 43(65.2)  55(83.3) 7 43(66.2)  39(60.0)0 NS "
7 60(90.9)  65(98.5) NS  46(70.8)  51(78.5 NS
8 49(74.2)  57(86.4)  ©  47(72.3)  51(785) NS NS
9 59(89.4)  63(95.5 NS  53(81.5)  54(83.1) NS "
10 55(83.3)  61(92.4) NS  44(67.7)  51(78.5 NS ’
11 35(53.0)  40(60.6) NS  23(35.4)  27(41.5) NS ’
12 2131.8)  61(92.4) " 21(32.3)  23(35.4) NS
13 60(90.9)  62(93.90 NS  55(84.6)  61(93.8) NS NS

14 63(95.5)  66(100.0) - 59(90.8)  62(95.4) NS NS

Total score
10.03+£1.99 1267+1.24 9.11£2.13 10.14+2.01

Tk EEd Fkk

1) Scores for each item are presented as number (%) of correct responses; the total score
is expressed as mean £ SD.
2) Individual variables for dietary knowledge are as follows:
1. If you have a good lunch or dinner, you don’ t need to eat breakfast.
2. Even if you don’ t eat a balanced diet, taking dietary supplements alone will keep
you healthy.
3. A ‘211 meal’ refers to a meal consisting of two servings of vegetables, one
serving of protein, and one serving of whole grains.

4. Regular exercise is more important than dietary habits.

- 106 -



5. To ensure good sleep quality, it is advisable to avoid coffee, alcohol, and spicy foods.
6. For individuals with chewing or swallowing difficulties, soaking food in soup or water
can be helpful.
7. Eating whole grains and vegetables high in dietary fiber helps reduce the risk of
metabolic syndrome.
8. It is beneficial for health to replace sugar with honey or plum syrup when cooking,
SO you can use large amounts freely.
9. To help lower blood pressure, it is advisable to eat the solid ingredients rather than
broth in soups or stews.
10. Eating meat causes harmful fat accumulation in our body, so it is better to avoid
eating meat as much as possible.
11. Sesame oil and perilla oil are healthy plant oils beneficial for health, so consuming
large amounts is recommended.
12. For safe grocery shopping, it is advisable to purchase items in the following order:
processed foods first, vegetables second, meat third, and seafood last.
13. Leftover food after a meal should not be left at room temperature; it should be
stored safely in the refrigerator.
14. If mold appears on rice cakes, removing just the moldy part makes the rest safe to
eat.

3) sig. indicates within-group significance (total score: paired t-test; individual items:
McNemar test) (NS = not significant, *p < 0.05, **p < 0.01, ***p < 0.001, ‘- =
post-test correct rate 100% so test not performed).

4) p-value represents between-group differences in (post-pre) changes (total score:

independent-samples t-test; individual items: Chi-square test).
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Table 4.6. Changes in outcome expectation

Varia Intervention group (n=66) Control group (n=65) -
bles Before After sig. Before After sig.  value

1 420+0.73 4.44+053 ~  4.08+0.67 4.17+£0.78 NS NS

2 430+0.53 4.47+053 °  4.06+0.73 4.11+0.56 NS NS

3 4.18+0.63 4.35+0.57 NS 4.08+0.64 4.17+0.52 NS NS

4 391+0.78 4.24+0.68 ~  3.89+0.62 4.00+0.68 NS NS

5  4.09+0.65 4.36+0.65 ~  3.98+0.60 4.15+0.62 NS NS

Outcome expectation total score

20.68+2.61 21.86+2.49

Tk

20.09£2.65 20.60£2.36 NS NS

1) Scores for each item are presented as mean =+ standard deviation (SD). The total score
is the sum of those item scores.

2) Individual variables for outcome expectation are as follows:
1. Healthy dietary habits can increase healthy life expectancy.
2. Healthy dietary habits can reduce the risk of chronic diseases such as diabetes,

cardiovascular diseases, and cancer.

3. Healthy dietary habits can help maintain a healthy weight.
4. Healthy dietary habits can help improve sleep quality.
5. Healthy dietary habits can help maintain an energetic mood every day.

3) p-values represent the statistical significance of between-group differences in (post-pre)
changes, based on independent-samples t-tests.

4) sig. indicates within-group significance derived from paired t-tests (NS: not significant,
*p<0.05, **p<0.01, ***p<0.001).
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Table 4.7. Changes in value expectation

Intervention group (n=66)

Control group (n=65)

Varia p-
bles Before After sig.  Before After sig.  value
1 439+058 444+059 NS 4.12+0.74 4.22+078 NS NS
2 459+050 4.55+0.50 NS 4.08+0.82 4.32+0.66 ’
3 448+050 4.53+050 NS 4.26+051 4.38+052 NS NS
4 450+053 4.55+0.50 NS 4.31+£0.50 4.40+049 NS NS
5  448+050 4534050 NS 4.28+0.55 4.31+£056 NS NS

Value expectation total score

2245+2.16 22.59%£231 NS 21.05+2.26 21.63+2.53 NS NS

1) Scores for each item are presented as mean + standard deviation (SD). The total score
is the sum of those item scores.
2) Individual variables for value expectation are as follows:
1. It is important for me to increase healthy life expectancy.
2. 1t is important for me to reduce the risk of chronic diseases such as diabetes,
cardiovascular disease, and cancer.
3. It is important for me to maintain a healthy weight.
4. It is important for me to sleep well.
5. It is important for me to feel energized every day.
3) p-values represent the statistical significance of between-group differences in (post-pre)
changes, based on independent-samples t-tests.
4) sig. indicates within-group significance derived from paired t-tests (NS: not significant,

*p<0.05, **p<0.01, ***p<0.001).
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Table 4.8. Changes in self-efficacy

Varia  Intervention group (n=66) Control group (n=65) p-

bles Before After sig. Before After sig. value

1 3.95+0.59 4.26+0.64 3.97+0.64 4.02+0.60 NS
2 3.88+0.54 4.18+0.58 3.94+0.61 4.05+0.57 NS NS
3 3.98+0.54 4.27£0.54 3.97+0.59 4.09+0.68 NS NS

Dietary habit maintenance total score

11.82+£1.47 12.71+1.57 11.88+£1.53 12.15+1.53 NS i

4 356+1.07 4.11+0.79 3.51+0.90 3.62+0.95 NS -
5  3.084+0.98 3.56+0.88 3.31+1.00 3.34+1.00 NS ”

6 3.67x0.71 3.95+0.64 3.72+0.76 3.75+0.83 NS :

Health management total score

10.30+2.03 11.62+1.64 10.54+£2.11 10.71+£2.14 NS  *7

Self-efficacy total score
22.12£2.60 24.33+2.75

Fkk

2242+297 22.86+2.81 NS

1) Scores for each item are presented as mean =+ standard deviation (SD). Factor-level
and total scores are the sum of the respective items.
2) ‘Dietary habit maintenance’ (items 1-3) includes:
1. T can try to eat less sweet foods.
2. 1 can try to eat less salty foods.
3. I can try to eat less fatty foods.
‘Health management’ (items 4-6) includes:
4. 1 can eat three regular meals even when I don’t want to eat.
5. I can exercise regularly even when I'm tired or when the weather is not good.
6. I can try to maintain a regular sleep schedule.
3) p-values represent the statistical significance of between-group differences in (post-pre)
changes, based on independent-samples t-tests.
4) sig. indicates within-group significance derived from paired t-tests (NS: not significant,
*p<0.05, **p<0.01, ***p<0.001).
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Table 4.9. Changes in NQ-E index by sub-domains

Varia  Intervention group (n=66) Control group (n=65)

bles

Before After sig.  Before After sig.  value

Balance domain score

*k

60.01+£13.47 65.78+13.68 61.00+15.98 59.87+17.01 NS

Moderation domain score

*¥k

65.96+31.18 74.76+28.06 59.64+30.99 66.12+30.37 NS NS

Practice domain score

66.61+12.54 71.15+12.54 65.32£13.94 66.08£13.39 NS

NQ-E index total score

kK *%

63.18+10.58 68.54+10.53 62.37+12.27 62.66+12.12 NS

1) Scores for each sub-domain (Balance, Moderation, Practice) and the total NQ-E index
are presented as mean = standard deviation (SD).

2) Variables were categorized into three sub-domains:
= Balance (Items 1-8)

Fruit intake

Milk and dairy products intake

Fish and shellfish intake

Egg intake

Soybean or soy products intake

Nut intake

Whole grain intake

© N o e W N

Water intake
® Moderation (Items 9-10)
9. Sweet snack intake

10. Fatty snack intake
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= Practice (Items 11-17)
11. Effort to maintain healthy dietary habits
12. Checking nutrition labels when purchasing processed foods
13. Washing hands before meals
14. Difficulty chewing food
15. Feeling depressed
16. Quality of sleep
17. Awareness of personal health status
3) p-values represent the statistical significance of between-group differences in (post-pre)
changes, based on independent-samples t-tests.
4) sig. indicates within-group significance derived from paired t-tests (NS: not significant,
*p<0.05, **p<0.01, ***p<0.001).
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Table 4.10. Changes in environmental factors

Varia  Intervention group (n=66) Control group (n=65) p-
bles Before After sig. Before After sig.  value
1 3.35+0.81 3.68+0.66 ~  3.35+0.84 3.49+0.89 NS NS
2 3774065 4.11+056 3.71+£0.70 3.83+0.70 NS NS
3 3.03+0.76 3.52+0.68 3.08+£0.97 3.23+0.81 NS ’
4 3.53+0.79 3.74+0.75 °  3.52+0.83 345+0.79 NS NS
Dietary support total score
13.68+2.04 1505+1.87 7 1366+220 14.00+222 NS
5 358+0.80 3.86+0.76 3.43+1.07 3.49+1.00 NS NS
6 3.77£091 3.95+0.77 NS 3.38+1.03 354+1.03 NS NS
Food accessibility total score
7.35+154 7.82+1.37 7 6.82+1.74 7.03+171 NS NS
Environmental factors total score
21.03+2.88 22.86+2.60 2048+291 21.03+3.03 NS

1) Scores for each individual variable are presented as mean =+ standard deviation (SD).
Factor-level and total scores represent the sum of those individual variables.
2) Total score indicates the sum of the scores of each individual variable.
3) ‘Dietary support’ (items 1-4) includes:
1. Various food ingredients or side dishes are usually available in my home.
2. Healthy snacks such as fruits and dairy products are usually available in my home.
3. I frequently talk about dietary habits with my family or friends.
4. My family or friends are very interested in dietary Behaviorals.
‘Food accessibility” (items 5-6) includes:
5. My home is conveniently located near markets or stores for grocery shopping.
6. It is easy for me to shop for groceries by visiting markets (stores) or using delivery
services.
4) p-values represent the statistical significance of between-group differences in (post-pre)
changes, based on independent-samples t-tests.
5) sig. indicates within-group significance derived from paired t-tests (NS: not significant,
*p<0.05, **p<0.01, ***p<0.001).
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Table 4.11. Changes in behavioral stages between groups

Stage of Intervention group (n=66) Control group (n=65)
h p-value
change Before After sig.  Before After sig.
M 6(9.1) 62(93.9) 10(15.4)  33(50.8)
P 4466.7)  46.1) NS 41(63.D  19(29.2) T 0.0017

C 16(24.2) 000.0) 14(21.5  13(20.0)

1) Data are presented as frequency (%).
2) Behavioral stages were categorized as:
= M (Maintenance & action stage)
m P (Preparation stage)
= C (Contemplation & precontemplation stage)
3) p-value was obtained by Chi-square test or Fisher’ s exact test, comparing
between-group differences (Intervention vs. Control).
4) sig. indicates within-group significance (NS: not significant, *p<0.05, **p<0.01,
**%p<0.001).

- 124 -



LOQ e e e ;

Percentage (%)

pre post pre post
Intervention group Control group
1) M=Maintenance & action stage, P=Preparation stage, C=Contemplation &

precontemplation stage

Figure 4.2. Comparison of behavioral stage distribution before and after

education between the intervention and control groups
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Table 4.12. Evaluation of the effectiveness of a nutrition intervention
program by comparing changes in each variable’ s total
score after adjusting for between-group differences

Var Crude Adjusted model
bl Intervention Control o Intervention Control o
group group group group
| |
® (n=66) m=65 O (n=66) =65 ¢

Dietary knowledge total score
2.64+1.62  1.03+2.02 0.001

Kk *kk

2.81+0.19 0.86+0.19 0.001
Outcome expectation total score

1.18+281  0.51+3.13 0197 157+0.39 0.12+0.39 0.015
Value expectation total score

0.14+224  0.58%+289 0.324 0.64+0.30 0.07£0.31 0.219
Self-efficacy total score

2.21+2.52 0.45+£2.86 0.001
NQ-E index total score

537+9.04  0.29+9.37 0.0027 520+1.24 0.46+125 0.013°

*kk Fkk

2.34£0.36  0.32+0.36 0.001

Environmental factors total score
1.83+2.07 0.55+2.25 0.001

ETEd ke

1.99+£0.28 0.40+0.29 0.001

1) The values presented in the table are adjusted means (+SE) of the (post-pre)
difference, obtained from an adjusted model (ANCOVA) controlling for age, gender,
education level, family composition, baseline dietary knowledge, and baseline value
expectation.

2) The adjusted model (ANCOVA) uses group (intervention vs. control) as a fixed factor,
while accounting for the covariates mentioned above.

3) p-values represent the statistical significance of between-group differences.

4) sig. indicates statistical significance (NS: not significant, *p<0.05, **p<0.01, ***p<0.001).
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Table 4.13. Program satisfaction

(N=66)
Variables Satisfaction
Was the program interesting? 4.76+0.47
Was the program content easy to understand? 4.68+0.56
D hink th ill hel '
‘0 you t1.n the content will help you practice healthy 4714046
dietary habits?
Were you generally satisfied with the program? 4.73+0.45
Was thi . N .
as t. is .prggram superior compared to those provided by 4644054
other institutions?
Would like t ticipate in simil triti ducati
ou yog ike to participate in similar nutrition education 4654054
programs in the future?
Would you recommend this program to others around you? 4.67+0.54
Average score 4.69+0.41
Total score 32.83+2.85

1) Scores are presented as mean =+ standard deviation (SD).
2) Average score is the mean of all satisfaction items.

3) Total score is the sum of all satisfaction items.
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Table 4.14. Comparison of pre-program interest and post-program actual

helpfulness
(N=66)
Variables Prg—program Post-program p-value
interest helpfulness

1 4.15+0.68 4.64+0.48 0.001""
2 4.08+0.77 4.45+0.56 0.001""

3 4.02+0.81 4.21+0.62 0.096

4 412+0.71 4.29+0.55 0.078
S 3.95+0.79 4.29+0.65 0.001™

6 4.20+0.71 4.15+0.66 0.684

7 4.30£0.66 4.39£0.58 0.370
8 4.24+0.66 4.48+0.56 0.015™

9 4.36+0.60 4.52+0.53 0.105
Average score 4.16+0.49 4.38+0.43 0.001"
Total score 37.42+4.43 39.42+3.84 0.001™

1) Scores for each item are presented as mean + standard deviation (SD).

2) Total score is the sum of all item scores.

3) Individual variables for pre-program interest and post-program helpfulness are as

follows:

1. Individual nutrition counseling for assessing nutritional status and improving dietary
habits.

. How to plan regular and balanced meals.

. How to practice regular sleeping habits.

. How to practice regular physical activity.

. Prevention and management of decreased chewing and swallowing functions.

. Proper weight management (overweight and underweight).

~N O O W

. Prevention and dietary management of metabolic syndrome (hypertension, diabetes,

dyslipidemia, obesity).
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8. How to purchase and store food safely.
9. How to select foods beneficial for health.

4) p-value was obtained by paired t-test, comparing pre- and post-program scores.

5) sig. indicates within-group significance from paired t-tests (NS: not significant, *p<0.05,
**p<0.01, ***p<0.001).
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ABSTRACT

Development and evaluation of nutrition intervention
program for elderly based on

social cognitive theory and transtheoretical model

Shin, Hye Won

Department of Food and Nutrition
Graduate School of

Sungshin Women’ s University

South Korea recently crossed the 20 % threshold of older adults,
entering a super-aged society where chronic-disease burden and medical
costs are soaring. The proportion of adults = 75 years with inadequate
essential nutrient intake has also risen significantly over the past five
years, underscoring the mneed for community-based nutrition
interventions. Although the 5th National Health Promotion Plan and the
2025 Community-Integrated Health Promotion Guide (Nutrition) list
tailored nutrition programs for older adults as priority tasks, most field
activities remain single-session lectures that do not sustain behavior
change.

To bridge this policy-practice gap, we developed and implemented a
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seven-week, social cognitive theory and transtheoretical model-
integrated nutrition program. We also created a standardized assessment
tool that simultaneously measures key constructs of dietary knowledge,
outcome expectation, self-efficacy, stages of change, behavioral
outcomes, and environmental factors, thereby supporting the national
goal of “extending healthy life expectancy by strengthening dietary
self-management among older adults.”

Using a nonequivalent pre-post control design, 131 community-dwelling
older adults from seven senior centers in Seoul and Gyeonggi Province
were allocated to an intervention group(n=66) or a control group(n=65).
The intervention combined weekly 2-hour group sessions (ecture and
hands-on practice) with individualized counseling delivered both
face-to-face and via mobile messaging. Baseline differences in age,
family composition, education, dietary knowledge, and value expectation
were included in the program effectiveness analysis as covariates.

After adjustment, the intervention group showed significantly greater
improvements than controls in dietary knowledge(p<0.001), outcome
expectation(p<0.05),  self-efficacy(p<0.001), NQ-E index(p<0.05), and
environmental support(p<0.001). The proportion in the maintenance/action
stage rose from 9.1% to 93.9%(p<0.001) in the intervention group. Mean
program satisfaction exceeded 4.6 out of 5, with the highest perceived
benefits for individualized counseling, balanced meal planning, dysphagia
management, and safe food purchasing/storage.

Academically, this study suggests a robust tool for evaluating social

cognitive theory and transtheoretical model based interventions in older
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adults. Practically, it demonstrates that pairing group education with
SNS-supported individual counseling can deliver high effectiveness and
satisfaction even under limited staff and budget conditions, offering an
evidence-based, field-ready model for national healthy-aging policies.
Limitations include female-dominant sampling, self-report bias, and lack
of long-term follow-up; future work should develop male-focused
programs, adopt randomized controlled and longitudinal designs, and add

objective health metrics.
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Table 1. Comparison of program effects according to inclusion or exclusion
of gender as a covariate

Var Model 1 Model 2
iabl Intervention Control o Intervention Control o
group group group group
| |
® m=66) m=65 % (n=66) m=65)  U©

Dietary knowledge total score
2.82+0.19  0.84+0.19 0.001

*kk ek

2.81+0.19 0.86+0.19 0.001
Outcome expectation total score

1.59+0.39  0.90+0.39  0.012° 1.57+0.39 0.12+0.39  0.015
Value expectation total score

0.63+0.30  0.08+£0.31  0.235 0.64+0.30 0.07%=0.31  0.219
Self-efficacy total score

2.36+0.36  0.30+0.36  0.001
NQ-E index total score

509+£1.24  056+1.25 0.018 520+1.24 0.46+1.25 0.013

Fkk ok

2.34+0.36 0.32+£0.36 0.001

Environmental factors total score
1.98+0.29 0.41+0.29 0.001

Hdkk Hkk

1.99+£0.28 0.40+0.29 0.001

1) Values are adjusted means (+ SE) of the post-minus-pre difference. Model 1 includes
age, gender, education level, family composition, baseline dietary knowledge, and
baseline value expectation as covariates; Model 2 is identical except that gender is
excluded.

2) In both models, study group (intervention vs. control) is entered as a fixed factor while
accounting for the covariates listed above.

3) p-values represent the statistical significance of between-group differences.

4) sig. indicates statistical significance (NS: not significant, *p<0.05, **p<0.01, ***p<0.001).
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