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ABSTRACT

Objectives: To improve survey efficiency and reduce the burden on respondents, the Korea National Health and Nutrition
Examination Survey (KNHANES) transitioned selected Health Interview Survey items from face-to-face interviews to a self-
administered format by 2022 for respondents aged 19 to 60 years. This study evaluates the impact of this methodological
change by analyzing data from 2021 and 2022, focusing on seven health indicators among the 24 items affected by the
transition.

Methods: Survey participants were divided into two groups: those under 60 years of age, who completed self-administered
online surveys, and those aged 60 years and older, who participated in face-to-face interviews. We performed comparative
analyses using the Rao-Scott chi-square test and t-test to assess differences across survey years.

Results: Findings showed that the monthly sickbed experience and annual hospitalization rates remained stable over the
years, while activity limitation rates increased in both age groups. In the group under 60, outpatient utilization and influenza
vaccination rates declined, whereas unmet medical needs and monthly absence rates increased. These changes were not
observed in the group aged 60 and over. Notably, similar trends emerged in health screening rates, despite no changes in
survey methodology, indicating that some differences may stem from external factors rather than the survey mode alone.
Conclusions: Differences in the 2022 survey results for respondents under 60 years of age reflect both methodological changes
and socio-environmental factors compared to 2021. The self-administered method resulted in lower non-response rates,
indicating greater efficiency, but also posing potential risks of misinterpretation. Structural improvements to the questionnaire

and ongoing monitoring are essential to maintaining the validity, reliability, and consistency of KNHANES data.

Key words: Health surveys; Survey methodology; Data collection; Self report
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Key messages
(D What was known previously?

The 2022 Korea National Health and Nutrition Exami-
nation Survey transitioned from interview-administered
to self-administered surveys for some items.

(@ What new information is presented?

The activity limitation rate increased regardless of survey
method and age group. In the self-administered survey
for those under 60, some indicators increased (unmet
medical needs, absence), others decreased (outpatient
visits, vaccination). Non-response rates declined for
all items that switched to the self-administered survey
method in 2022.

(® What are the implications of the findings?

The 2022 results reflect both the changes in survey
methodology and social context of the year. Lower non-
response rates in the self-administered surveys indicate
greater efficiency, highlighting the need to refine ques-
tionnaires to minimize methodological effects while
maintaining the self-administered format.

Introduction

The Korea National Health and Nutrition Examination
Survey (KNHANES) is a nationally representative survey that
provides essential data for assessing the health and nutritional
status of the population. The results of KNHANES not only
inform national health policy but also serve as a valuable re-
source for a wide range of academic research. Ensuring the
reliability and consistency of KNHANES data is particularly
important, as the survey is used to monitor health trends in the
Korean population and to support the development of health
promotion strategies. KNHANES comprises a health examina-

tion, a health interview, and a nutrition survey. Among these,
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the health survey has traditionally been conducted through
face-to-face interviews to ensure methodological consistency.
However, in an effort to reduce respondent burden and en-
hance survey efficiency during the coronavirus disease 2019
(COVID-19) pandemic, certain items were converted from
interview-based to self-administered questionnaires in 2022,
based on prior research [1]. This shift in survey method has the
potential to influence respondent behavior and may lead to no-
table differences in responses, particularly for sensitive topics
[2].

Therefore, this study compares and analyzes data from the
2021 interview-based survey— conducted prior to the change
in survey method—and the 2022 self-administered survey to
assess the impact of the methodological shift on survey results

and to provide supporting evidence for its validity.

Methods

1. Participants

This study analyzed data from participants aged 19 and
older who took part in the KNHANES health surveys conduct-
ed in 2021 and 2022. In 2022, the survey method was modi-
fied: for respondents aged 19 to under 60, certain items were
changed from interview-based to self-administered surveys,
depending on their internet access. However, exceptions were
made for respondents with limited literacy, who continued to
complete the survey via face-to-face interviews. Participants
aged 60 and older continued with face-to-face interviews as in
previous years. For the analysis, participants were divided into
two groups based on age and survey method: those under 60
(self-administered) and those aged 60 and older (face-to-face

interviews). In 2021, a total of 5,685 participants aged 19 and
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older were surveyed (3,311 under 60; 2,374 aged 60 and old-
er), and in 2022, the total was 5,322 (3,080 under 60; 2,242
aged 60 and older).

2. Survey Variables and Metrics

A total of 24 items were modified from interview-based
questions in 2021 to self-administered questions in 2022.
These items included activity limitations (presence and rea-
sons), monthly sickbed experience and the number of such
experience, monthly absences and the number of absences,
quality of life (EuroQol-5 Dimension, EQ-5D), healthcare uti-
lization (unmet medical needs in hospitals and clinics and rea-
sons, annual hospitalizations and number of hospitalizations,
outpatient visits in the past 2 weeks and number of visits), in-
fluenza vaccination, sleep duration, education level, and par-
ent’s education level. Among these, seven quantifiable metrics
were analyzed: activity limitation rate, monthly sickbed experi-
ence rate, monthly absence rate, annual unmet medical needs
rate (hospitals and clinics), annual hospitalization rate, 2-week
outpatient visit rate, and influenza vaccination rate. In addi-
tion, three interview-based metrics—strength exercise practice
rate, health screening rate, and cancer screening rate—were in-
cluded as reference indicators to support the interpretation of
results. In total, 10 metrics were analyzed. Item non-response
rates were also compared across these metrics to assess the ef-

fectiveness of the survey method.

3. Statistical Analysis

All analyses applied weights to account for the complex
sampling design of the survey. The statistical significance of
each metric was assessed using the Rao-Scott chi-square test

and general linear models. To examine differences and trends

www.phwr.org Vol 18, No 27, 2025

in odds ratios (ORs) between survey methods, logistic regres-
sion analyses comparing 2022 to 2021 were conducted, ad-
justing for sociodemographic characteristics including sex, age,
income level, educational attainment, occupation, and area of

residence.

Results

1. Comparison of General Characteristics

Between 2021 and 2022

There were no significant differences in the distributions of
sex, age, income level, education level, occupation, or residen-
tial area among individuals aged 19 and older between 2021
and 2022. In both years, respondents in their 40s and 50s
comprised the largest age groups. Those with a college degree
or higher constituted the majority (43.3% in 2021 and 46.8%
in 2022), followed by individuals with a high school diploma
and those with a middle school diploma or lower. Regarding
occupation, the unemployed—including housewives, students,
and others—represented the largest group (36.7% in 2021
and 35.5% in 2022), followed by technical and mechanical
workers and manual laborers (19.4% in 2021 and 18.8% in
2022), managers and professionals, service and sales workers,
office workers, and those in agriculture, forestry, and fisheries.
Among individuals under 60, the majority had a college degree
or higher in both years (53.7% in 2021 and 57.5% in 2022),
followed by those with a high school diploma and those with
a middle school diploma or less. Conversely, among individu-
als aged 60 and older, over half had a middle school diploma
orless (57.2% in 2021 and 51.5% in 2022), followed by those
with a high school diploma and those with a college degree or

higher. With respect to occupation by age group, managers
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and professionals constituted the largest category among those were no significant differences in the distributions of sex, age,
under 60 (19.3% in 2021 and 22.9% in 2022), whereas the income level, education level, occupation, or residential area
unemployed comprised the largest group among those aged 60 between individuals under 60 and those aged 60 and older in
and older (54.9% in 2021 and 55.5% in 2022). Overall, there either year (Table 1).

Table 1. Sociodemographic characteristics of subjects
Total Under 60 60 and older
p-value p-value p-value
2021 2022 2021 2022 2021 2022
Sex 0.870 0.898 0945
Male 498(0.7) 49607 51509 514009 453(1.00 454(1.0
Female 50207 50407) 48509 486(09) 547(1.0) 546 (1.0)
Age (yr) 0962 0990 -
19-29 16909 16509 23701 23602 - -
30-39 16109 156(1.0) 26010 22303 - -
40-49 187(0.8) 18.4(1.0) 263(1.1) 26312 = =
50-59 1960.8 19507 27411 279(1)) = =
60-69 1590.6) 164(0.8 - - 553(15) 54.8(1.6)
=70 12908 13509 S S 44715 45206
Income level 0.139 0.786 0.833
Low 249(1.2) 243(11) 25115 248(03) 244012 23202
Middle-low 24909 24309 25712 24910 22811 231013
Middle-high 24909 26109 247(1.2)  265(1) 254(1.00 252(.2)
High 253014 253(1.2) 245(17) 23.8(13) 273015 286(1.9)
Education level 0.123 0.112 0.053
Middle school graduates & 199(1.1) 182(10) 5505 4905 57.2(17)  515(.0
under
High school graduates 36.8(1.00  35.0(09 40713 37602 26713 286(13)
College graduates & over 433(1.4) 46.8(1.2) 53715 575(.3) 16113 199(1.7)
Occupation 0369 0.101 0.785
Managers or professionals 14907 17408 19309 22910 3706 46006
and related workers
Office worker 1210.6) 125(0.6) 15607 1630.8) 3005 3505
Service worker or sales 13907 13107 15909 15309 8507 790.7)
workers
Skilled agricultural, forestry ~ 3.0(05)  2.7(05) 1503 1203 69012 6202
and fishing worker
Craft and related trades 194(0.8) 18.8(09) 18.0009 174(1.0) 231(1.2 222013
workers, machine operators
and assemblers etc.
Unemployed 36709  355(1.0) 297(1.0)  269(1.D) 54914 555015
Residential area 0.819 0936 0.417
Dong 83925 84725 87623 873(2.6) 74935 787(3.2)
Eup-Myeon 16125 15325 12423) 127.6) 25135 21332
Unit: % (standard error).
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2. Comparison of Results for 2021 and 2022 by

Metric

A year-over-year comparison showed no significant dif-
ferences in the monthly sickbed experience rate and annual
hospitalization rate. However, the rate of activity limitation in-
creased across all groups in 2022 compared to 2021, regard-
less of the survey method. Among respondents under 60—
whose survey method was changed—certain indicators showed
notable changes: the two-week outpatient visits rate and influ-
enza vaccination rate decreased, while the annual unmet medi-
cal needs rate (hospitals and clinics) and monthly absence rate
increased compared to 2021.

The monthly sickbed experience rate in 2022 was 6.3%,
similar to 5.6% in 2021. This pattern was consistent in both
the self-administered survey group (under 60) and the inter-
view-based survey group (60 and older) (Figure 1B). Similarly,
the annual hospitalization rate remained stable—9.7% in
2022 compared to 10.1% in 2021—with no significant dif-
ferences between the two age groups across both years (Figure
1E). The activity limitation rate rose to 15.5% in 2022, an
8.8%p increase from 6.7% in 2021 (p<0.01). This increase
was observed in both the under-60 group, who completed self-
administered surveys (+7.9%p), and the 60-and-older group,
who underwent interviews (+10.5%p) (p<0.01) (Figure 1A).

The 2-week outpatient visit rate decreased to 24.9% in
2022, down 3.0%p from 27.9% in 2021 (p<0.01). This de-
cline was observed in both men and women, with decreases of
3.1 and 2.9%p, respectively (p<0.01). By survey method, the
rate declined by 3.9%p among those under 60 who completed
self-administered surveys (p<0.01), while no significant change
was observed in those aged 60 and older who continued with

face-to-face interviews (Figure 1F). The influenza vaccination

www.phwr.org Vol 18, No 27, 2025

rate in 2022 was 42.3%, a 3.8%p decrease from 46.1% in
2021 (p<0.05). Among women, the rate declined by 5.4%p
(p<0.01), while no significant change was observed among
men. By age, the rate among individuals under 60 decreased
by 5.4%p (from 36.3% to 30.9%, p<0.05), with a sharper de-
cline of 8.1%p among under-60 women (p<0.01). For those
aged 60 and older who were interviewed, the vaccination rate
remained stable—70.8% in 2022 compared to 71.4% in 2021
(Figure 1G).

The annual unmet medical needs rate (hospitals and clin-
ics) rose to 10.7% in 2022, up 4.0%p from 6.7% in 2021
(p<0.01), with increases of 4.2%p among men and 3.8%p
among women (p<0.01). Among individuals under 60 who
completed the self-administered survey, the rate rose by 5.0%p
from the previous year (p<0.01), with increases of 5.1%p for
men and 5.0%p for women (p<0.01). In contrast, the rate
among interviewed individuals aged 60 and older remained
stable (Figure 1D). The monthly absence rate was 5.3% in
2022, up 2.0%p from 3.3% in 2021 (p<0.01). While there
was no year-over-year change among women, the rate for men
increased by 2.3%p, from 2.4% to 4.7% (p<0.01). Among in-
dividuals under 60, the rate was 5.7% in 2022—an increase
of 2.3%p (p<0.01). Again, no significant change was observed
among women, but the rate for men rose by 2.9%p, from 2.3%
in 2021 to 5.2% in 2022 (p<0.01). Among those aged 60
and older who were interviewed, the monthly absence rate re-
mained similar (3.0% in 2021 vs. 3.4% in 2022) (Figure 1C).

The strength training participation rate and cancer screen-
ing rate—both measured using the unchanged interview
method—remained stable between 2021 and 2022. However,
the health screening rate increased in 2022, especially among

those under 60, while it remained consistent among those 60
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Figure 1. A comparative analysis of indicators for 2021 and 2022
(A) Activities limitation, (B) monthly sick bed experience, (C) monthly absence experience, (D) annual unmet medical needs (hospitals and
clinics), (E) annual hospitalization utilization, (F) two-week outpatient utilization, (G) influenza vaccination, (H) muscular strength exercise, (I)

health screening, (J) cancer screening. *p<0.05, **p<0.01.
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and older.

Specifically, the strength training rate was 25.1% in 2022,
nearly unchanged from 24.8% in 2021, with no age-related
differences (Figure 1H). The cancer screening rate rose slight-
ly to 58.5% in 2022, a 3.5%p increase from 55.0% in 2021,
although the change was not statistically significant. Among
women, it increased by 3.9%p, from 61.8% to 65.7% (p<0.05),
while no significant change was seen among men. The screen-
ing rates were similar across age groups in both years (Figure
1]). The health screening rate increased by 4.9%p from 67.7%
in 2021 (p<0.01). Increases were seen in both men (5.0%p,
p<0.05) and women (4.9%p) (p<0.01). By age group, only in-
dividuals under 60 showed a significant increase—from 65.5%
in 2021 to 71.5% in 2022 (+6.0%p, p<0.01)—while the rate

remained stable among those 60 and older (Figure 11).

3. Results of Logistic Regression Analysis
Adjusted for General Characteristics

Logistic regression analysis was conducted to compare

2022 data with those of 2021, adjusting for sex, age, income
level, education level, occupation, and area of residence (Table
2).

Among individuals under the age of 60, the following met-
rics increased in 2022: activity limitation rate (OR=3.34),
monthly absence rate (OR=1.74), annual unmet medical needs
rate (hospitals and clinics) (OR=1.87), and health screening
rate (OR=1.31). In contrast, the 2-week outpatient visit rate
(OR=0.80) and influenza vaccination rate (OR=0.77) de-
creased. These trends were similarly observed in the overall
population aged 19 and older. Among individuals aged 60 and
older, the activity limitation rate increased (OR=2.26), while

the strength training participation rate decreased (OR=0.82).

4. Results of Item Non—-Response Rate Analysis
The overall item non-response rate for metrics with chang-

es in survey method in 2022 (2.8-3.9%) was significantly low-

er than in 2021 (5.4-7.8%) across all items (p<0.01). In con-

trast, for items related to strength training, health screening,

Table 2. Results of the logistic regression analysis in 2022 (refer to 2021)
Total Under 60 60 and older
OR? 95% CI OR 95% ClI OR 95% ClI
Items with changes in survey method
Activities limitation 2.81 2.40-3.30 3.34  2.63-4.25 226 1.84-2.77
Monthly sick bed experience 1.16  0.94-1.42 1.19  0.92-1.55 1.06  0.77-1.45
Monthly absence experience 1.64  1.22-2.21 1.74  1.25-2.44  1.22 0.69-2.17
Annual unmet medical needs (hospitals and clinics) 1.69 1.43-2.00 1.87 1.52-2.31 1.28 0.95-1.71
Annual hospitalization utilization 096 0.82-1.12 098 0.81-1.20 091 0.72-1.15
Two-week outpatient utilization 0.85 0.77-095 0.80 0.69-092 097 0.83-1.13
Influenza vaccination 0.82 0.73-093 0.77 0.66-0.90 1.00 0.84-1.18
Interview survey items
Muscular strength exercise 1.00 0.88-1.12 1.00 0.92-1.25 0.82 0.70-0.97
Health screening 1.24  1.11-1.39 1.31 1.13-1.52 1.09 0.91-1.31
Cancer screening 1.13  1.00-1.28 1.14  0.97-1.35 1.12  0.94-1.32
ClI=confidence interval. *Odds ratio (OR): the value is adjusted for sex, age, income level, education level, occupation, and residential area.
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and cancer screening—which were conducted via interview
in both 2021 and 2022 with no change in survey method—
the non-response rate increased from 5.4-5.5% in 2021 to
7.9-8.0% in 2022 (p<0.01). Among individuals under 60,
non-response rates in 2022 (1.0-1.2%) were lower than those
in 2021 (4.3-4.4%) across all items with a change in survey
method (p<0.01). Conversely, for items with unchanged sur-
vey methods (strength training, health screening, and cancer
screening), the non-response rate in this age group was high-
er in 2022 (8.0-8.1%) than in 2021 (4.3-4.4%) (p<0.01).
Among individuals aged 60 and older who were surveyed via
interview, there were no statistically significant differences in
non-response rates between 2021 and 2022 for any items

(Table 3).

Discussion

In 2022, to reduce the burden of responding to the health
interview survey of the KNHANES and improve efficiency,
some items for individuals under 60 were changed from inter-
view-based to self-administered. Therefore, this study aimed to
compare results based on the change in survey method to pro-
vide a valid basis for implementing such changes.

A total of 24 items were switched to self-administered sur-
veys for those under 60, and this study focused on seven key
metrics among them. The monthly sickbed experience rate
and annual hospitalization rate showed similar results in both
age groups—those under 60 and those 60 and older—indi-
cating these metrics were not affected by the change in survey

method. The activity limitation rate showed a marked increase

Table 3. Non-response rate of items
Total Under 60 60 and older
p—value p—value p—value
2021 2022 2021 2022 2021 2022
Items with changes in
survey method
Activities limitation 5404 2.8(0.3) <0.001 4305 1.00.2) <0001 82(.0 69(0.7) 0.242
Monthly sick bed 5.4(0.4) 2.8(0.3) <0.001 4305 1.0(0.2) <0.001 8.2(.00 69(0.7 0.259
experience
Monthly absence 7.8(0.6) 39(0.4) <0.001 5.6(0.6) 12(0.3) <0.001 16.3(1.8) 14.2(1.3) 0.337
experience
Annual unmet medical 5.4 (0.4) 2.8 (0.3) <0.001 4.3(0.5 1.0(0.2) <0.001 8.1(1.00 6.9(0.7 0.291
needs (hospitals and
clinics)
Annual hospitalization 5.5 (0.5) 2.8 (0.3) <0.001 4.3(0.5 1.0(0.2) <0.001 8.2(1.00 7.0(0.7) 0.291
utilization
Two-week outpatient 5.5 (0.5) 2.8 (0.3) <0.001 4.3(0.5) 1.0(0.2) <0.001 82(1.00 7.0(0.7 0.291
utilization
Influenza vaccination 5.5 (0.5) 2.8 (0.3) <0.001 4.4(05) 1.0(0.2) <0.001 8.21.00 69(0.7) 0271
Interview survey items
Muscular strength 55(0.5) 8.0(0.5 <0.001 4.3(0.5 8.0(0.7) <0.001 84(1.00 81(0.7 0.779
exercise
Health screening 5505 79(05) <0.001 4.4(0.5) 81(0.7) <0.001 82(1.00 7.6(0.7 0.605
Cancer screening 5405 8.0(0.5 <0.001 4.3(0.5 81(0.7) <0.001 82(.00 77(.7) 0.685
Unit: % (standard error).
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in both age groups in 2022 compared to 2021. Logistic re-
gression analysis comparing 2022 to 2021, adjusted for sex,
age, income level, education level, occupation, and area of resi-
dence, showed ORs more than twice as high for both the un-
der-60 (with the survey method change to self-administered)
and the 60-and-older group (surveyed by interview with
no method change). The similar trends observed in the two
groups—despite the difference in survey methodology—sug-
gest that the findings may reflect a combination of effects stem-
ming from both the change in survey method and societal fac-
tors present in 2022.

The metrics showing different trends in 2022 compared to
2021 were the annual unmet medical needs rate (hospital and
clinic), monthly absence rate, 2-week outpatient visit rate, and
influenza vaccination rate. The differing trends for both the
under-60 and 60-and-older groups should be interpreted in
the context of the social situation in 2022, as well as the poten-
tial effects of the change in the survey method.

Compared to 2021, the annual unmet medical needs rate
(hospitals and clinics) increased in 2022 among those aged un-
der 60 who completed the self-administered survey, while it re-
mained similar for those aged 60 and older who were surveyed

by interview. Logistic regression analysis comparing 2021 and

60

2022, adjusted for sex, age, income level, education level, oc-
cupation, and area of residence, showed a higher rate among
those under 60 with the survey method changed to self-admin-
istered, but no significant difference among those aged 60 and
older with no change in survey method. The differing trends
between the two age groups with different survey methods can-
not be entirely dismissed, as the increase in the annual unmet
medical needs rate in 2022 may be partly a result of the change
in survey method. However, the statistically significant year-
over-year differences were 4.0%p overall and 5.0%p for the
under-60 group. Whether these differences are large enough
to be considered meaningful requires further expert evaluation.
Considering that the difference occurs in the under-60 group,
which mainly comprises the economically active population, it
is also important to consider that these changes may reflect so-
cial factors specific to 2022. This is supported by shifts in the
reasons for unmet medical needs: among those under 60 who
completed the self-administered survey, the proportion citing
“no time” decreased by 9.8%p, while those citing “mild symp-
toms” increased by 18.3%p in 2022 compared to 2021. This
raises the question of whether some individuals who selected
“mild symptoms” may not have actually required medical at-

tention at hospitals or clinics (Figure 2).

55 1 2021
- B 2022
50
41.9 42.7
40 - 37.6
35.6 28 35
30.2
R 304
20.0
201 15.5 15.0 15.2 15.7 16.2
: 12.9 44 4 1.7
n B
0 T T T T
Lack of Mild  Economic| Lack of Mild  Economic| Lack of Mild  Economic
time symptoms trouble time symptoms trouble time symptoms trouble
Total Under 60 60 and older

Figure 2. Reasons for unmet medical needs (hospitals and clinics)
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The monthly absence rate increased year-over-year among
individuals under 60, while it remained stable among those
aged 60 and older who were interviewed. Logistic regression
analysis comparing 2022 to 2021, adjusted for sex, age, in-
come level, education level, occupation, and area of residence,
showed a higher rate for the under-60 group with the survey
method changed to self-administered, but no difference for
the 60-and-older group with no method change. Meanwhile,
in the case of health screening rates, which were collected via
interviews across all age groups, the rate increased among in-
dividuals under 60 in 2022 compared to 2021, while remain-
ing stable among those aged 60 and older. Therefore, given the
similar trends observed in both the monthly absence rate—
which was affected by a change in survey methodology—and
the health screening rate—which was not—it is difficult to at-
tribute the 2022 results solely to the methodological change.
These findings suggest that the observed outcomes likely reflect
an interplay between the change in data collection method and
broader societal conditions unique to 2022.

Compared to 2021, the 2-week outpatient visit rate and in-
fluenza vaccination rate generally decreased among individuals
under 60 who completed the self-administered survey, while
they remained stable among those aged 60 and older who were
interviewed. Logistic regression analysis comparing 2022 to
2021, adjusted for sex, age, income level, education level, oc-
cupation, and area of residence, showed a decrease among the
under-60 group with the method change to self-administered
but no difference among the 60-and-older group with no
method change. The differing trends observed between the two
age groups, which used different survey methods, cannot be
fully ruled out as reflecting the effects of the method change,

particularly regarding the 2-week outpatient visit rate in 2022.
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However, the influenza vaccination rate declined by 3.8%p
overall in 2022, and among characteristics that showed sta-
tistically significant differences between 2021 and 2022, the
range of change was generally between 3.8%p and 9.5%p. This
difference was reviewed by an advisory subcommittee, which
concluded that the divergence in trends might be explained by
the fact that influenza vaccination was free for individuals aged
60 and older. The 2-week outpatient visit rate showed a sta-
tistically significant overall decline of 3.0%p (2.9-4.1%p), but
whether this constitutes a meaningful difference in the metric
warrants further expert discussion. It is also important to assess
whether these changes stem from the survey method or reflect
broader social factors in 2022.

The item non-response rate among individuals under 60
who completed a self-administered survey was lower in 2022
than in 2021, ranging from 1.0% to 1.2%. In contrast, for all
items surveyed by interview (strength training, health screen-
ing, and cancer screening), the non-response rate in 2022 was
approximately twice as high as in 2021. Among those aged 60
and older who were surveyed by interview, the non-response
rate remained similar between 2021 and 2022. These results
suggest that the self-administered survey method used in 2022
is more efficient than the interview-based survey method.

The differences observed in certain health indicators
among individuals under the age of 60 in 2022 may have been
influenced not only by changes in survey methodology but also
by broader socio-environmental factors specific to that year.
Cognitive interview results for items with altered survey meth-
ods revealed that some respondents were confused or did not
fully understand the questions [3,4], suggesting that different
methods may produce varying responses depending on the re-

spondents’ level of understanding or the difficulty of the items.
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Additionally, external environmental factors at the time may
have influenced the results. In 2022, the COVID-19 pandemic
was in its third year, marking a period of structural change in
people’s daily lives and health behaviors [5]. While social dis-
tancing and restrictions on outdoor activities in the early pan-
demic years (2020-2021) were linked to negative health ef-
fects such as reduced physical activity and increased stress [0,7],
health behavior patterns may have shifted in 2022 as distanc-
ing measures were largely lifted and social activities resumed.
This shift was likely more pronounced among those under 60,
who are more likely to be economically active.

Therefore, it is appropriate to interpret the 2022 survey re-
sults as reflecting the combined influence of both the change in
survey methodology and the socio-environmental character-
istics specific to that year. In this context, there are fundamen-
tal limitations to clearly distinguishing the effects of the sur-
vey method change from those of socio-environmental factors
based solely on data from a single year. A more reliable evalu-
ation of the appropriateness of the self-administered survey
method would require the continuous accumulation of data
and medium- to long-term time series analyses following the
implementation of the revised method.

Conversely, the self-administered survey method has dem-
onstrated relatively greater response efficiency, as evidenced
by lower item non-response rates compared to the interview-
based method [8]. These results support the continued use of
the self-administered approach. However, because respondents
must interpret and answer questions without guidance from an
interviewer, there is potential for response errors due to misin-
terpretation or misunderstanding. To address this, structural
improvements are needed at the survey design stage, includ-

ing clearer wording of items and enhanced visual and cognitive

www.phwr.org Vol 18, No 27, 2025

design features to improve respondent comprehension and
ensure response accuracy. Such enhancements to survey tools
will help minimize bias resulting from changes in survey meth-
ods and provide a foundation for ensuring both reliability and
accuracy while maintaining the efficiency of self-administered
surveys. Ultimately, these efforts will improve the quality of re-
sponses in KNHANES data and support the long-term consis-

tency and reliability of the survey.
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Policy Note

Development and Planning of Korea’s Comprehensive
Inter—Ministerial Exercise System for Emerging Infectious
Disease Response

Young—Man Kim @, Bryan Inho Kim @, Hyojin Hur @, Eun—Mi Park @, Sang—-Gu Yeo*

Division of Emerging Infectious Disease Response, Department of Infectious Disease Emergency Preparedness and Response,
Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

Objectives: The coronavirus disease 2019 pandemic has highlighted the importance of a swift and coordinated whole-of-
government response system in the face of emerging infectious disease (EID) crises. The purpose of this study was to present
the background and rationale for the development of Republic of Korea’s comprehensive inter-ministerial training system to

ensure future pandemic preparedness, as well as outline the structure of the planned training framework.

Methods: The Korea Disease Control and Prevention Agency established a training system based on inter-ministerial tabletop
exercises to clarify ministerial roles and assess the effectiveness of existing crisis response manuals. This study describes the
development process of the training system, including the formulation of scenarios, manual revisions, and the selection of
participating ministries, based on an analysis of inter-agency response capacities for EIDs.

Results: Based on response capacity analysis, the training system was structured around five domains and 15 specific
elements, emphasizing cross-ministerial participation and collaboration. The training outcomes were intended to inform policy

improvements and serve as a basis for updating response manuals.

Conclusions: The inter-ministerial training system is scheduled for initial implementation in 2025 and is expected to serve as

a foundation for enhancing national-level preparedness and coordinated response capabilities during future EID outbreaks.

Key words: Communicable diseases; Emerging; Intersectoral collaboration; Pandemic preparedness; Disaster planning; Simulation

training

*Corresponding author: Sang-Gu Yeo, Tel: +82-43-719-9100, E-mail: yeosg@korea.kr

Introduction mid- to long-term strategic plan to strengthen evidence-based
policies and establish a safer society against emerging infectious

Based on experiences from the coronavirus disease 2019 diseases [1]. The objective of this plan is to systematically pre-
(COVID-19) response, the Korea Disease Control and pare for the prevention and response, anticipating the potential

Prevention Agency (KDCA) developed and announced a emergence of infectious diseases from various sources. One of

1028 www.phwr.org Vol 18, No 27, 2025
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Key messages
(D What is known previously?

The pandemic has highlighted the need for coordinat-
ed multi-agency responses and structured preparedness
systems.

(@ What new information is presented?

A cross-ministerial, scenario-based infectious disease
training model will be implemented under Korea Disease
Control and Prevention Agency leadership.

® What are implications?

This training initiative can strengthen inter-agency coor-
dination and improve Republic of Korea's readiness for
future public health emergencies.

its key components includes the establishment and implemen-
tation of a comprehensive, cross-ministerial training system
to enhance the government’s coordinated response capacity
during public health emergencies [2]. To ensure a timely cri-
sis response, it is essential to review and continuously improve
inter-ministerial collaboration mechanisms. Accordingly, an
inter-ministerial training system was designed to enable joint
responses to pandemics and other health crises. The training
aims to establish coordinated inter-ministerial response mech-
anisms, assess the practicality of existing emergency manuals,
and inform future policy and administrative improvements
based on its outcomes [3].

For example, in 2016, the United Kingdom conducted a
national emergency preparedness exercise to evaluate its pan-
demic influenza response capabilities, highlighting the need
for cross-ministerial systems. This training has led to improve-
ments in national planning and pandemic preparedness ca-

pacities [4]. The objective of the current study was to describe

www.phwr.org Vol 18, No 27, 2025

the goals, structure, and implementation plans of Republic of
Korea (ROK)’s cross-ministerial training system for respond-
ing to emerging infectious diseases and to examine how this
system can improve practical response capacities and pre-

paredness for future pandemics.

Methods

The KDCA established a training system based on inter-
ministerial tabletop exercises (TTX) to clarify ministerial roles
and assess the effectiveness of existing crisis response manuals.
This study describes the development process of the training
system, including the formulation of scenarios, manual revi-
sions, and the selection of participating ministries, based on an
analysis of inter-agency response capacities for emerging infec-

tious diseases.

Results

To prepare for emerging infectious diseases, the KDCA
conducts various training programs annually, including the
“Emerging and re-emerging infectious disease response exer-
cise,” the “Training program for medical responders to emerg-
ing and bioterrorism-related infectious diseases,” and the “Safe
Korea exercise” (Table 1). These training programs primar-
ily target local governments and healthcare personnel, focus-
ing on early- and clinical-level response capacities. While these
elements are crucial, they are limited in scope and cannot be
considered as structured training for enhancing the central
government’s response capability. Although the “Safe Korea
exercise” has been implemented as a government-wide drill,

in practice, it is primarily led by the KDCA, with only limited
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Table 1. Outcomes and implications of Republic of Korea's emerging infectious disease response training
. . Training program for medical
Emerging and re—emerging ;
. ; . responders to emerging and .
Category infectious disease response . - ; . Safe Korea exercise
: bioterrorism-related infectious
exercise ,
diseases
Target Local government Healthcare workers KDCA
Frequency Annually Annually Annually
Outcomes - Scenarios adapted to local - Practical and simulation-based - Participation by multiple relevant
government conditions training in clinical settings agencies
- Joint training involving basic — Enhances capabilities of - Full-process integrated training
local governments and related medical responders (field and head quarter)
agencies (e.g., hospitals, fire — Enables rapid response to for infectious disease and
departments) emerging disease outbreaks bioterrorism response
Key results - Over 480 institutions and 1,335 - Over 200 healthcare workers - Discussion and execution drills
participants involved participated - Annual drills support continuous
- Theoretical training on infectious - Theory and practice training on improvement and capacity
diseases emerging infectious diseases building
- Execution and tabletop
(discussion-based) exercises
- Personal protective equipment
practice
Implications - Training limited to initial - Training limited to healthcare - Training led by KDCA (evaluated
infectious disease response settings by Ministry of the Interior and
- Continued training needed due to Safety)
local staff turnover - Limited role of other ministries
- Lack of training for strengthening
inter-ministerial response capacity
KDCA=Korea Disease Control and Prevention Agency.
O —_— . roles assigned to other ministries. Accordingly, there remains a
Safe Korea exercise o | KDEA ' . . o
Inter-ministerial lack of an integrated, multi-agency training system that can ef-
: joint exercise !
SRR, E fectively address complex crises such as novel infectious disease
outbreaks.
& i EE] :
d P 1 K oo 1 ey . o . . P
EH e deniel [E1L : H : Therefore, it is necessary to develop a joint inter-ministe-
response . :
capacity i J . o . .
building ; | rial training system in which the KDCA, as the lead agency for
Emor R . n A infectious disease disasters, can collaborate with other central
merging and re-emerging
infectious disealse
respoNEEIReITise ok ministries (Figure 1). To enable early containment during the
§ u E Training program for medical
T ® responders to emerging and initial phase of an outbreak, a scenario-based training strategy
o= bioterrorism-related infectious
institution
response

Figure 1. Framework for inter-ministerial training on emerg-
ing infectious diseases
KDCA=Korea Disease Control and Prevention Agency; EID=emerg-

ing infectious disease.
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was designed to simulate uncertainty, moving beyond con-
ventional, rigid exercises to improve crisis response capabili-

ties. This comprehensive inter-ministerial exercise is the first
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of its kind since the COVID-19 pandemic, distinguished by its
focus on evaluating and improving the operational validity of
each ministry’s crisis management manual. Led by the KDCA,
this exercise is expected to strengthen national-level capabili-
ties through integration with the existing training frameworks
[5]. This training will provide an opportunity to review inter-
ministerial policies and coordination mechanisms under crisis
conditions while also contributing to enhancing national pre-

paredness through a whole-of-government approach.

1. Exercise Objectives

The training program was designed with two primary ob-
jectives: The first objective is to strengthen inter-ministerial
collaboration in the event of an emerging infectious disease
crisis. To achieve this goal, the training aims to establish an ef-
ficient division of labor and a systematic coordination frame-
work across ministries, enhancing mutual understanding of
roles and facilitating timely and accurate decision-making.
Rapid and effective decision-making is essential for ministries
to fulfill their respective roles and cooperate effectively during
a crisis. The second objective is to assess the operational valid-
ity of the inter-ministerial infectious disease disaster response
manuals and identify areas for improvement. The findings and
improvement points from the exercise will be reviewed in stag-
es and integrated into practical response manuals of individual
ministries, with continuous refinement through regular train-
ing cycles (Figure 2). It is essential to assess whether manu-
als can be effectively implemented during an actual crisis and
whether personnel can sufficiently understand the guidance,
followed by incorporating these insights into manual revi-
sions [6]. The core purpose of the training is to clarify the role

of individual ministries during a crisis and establish concrete

www.phwr.org Vol 18, No 27, 2025

strategies for cross-ministerial coordination. Ultimately, the
training aims to lay the foundation for effective inter-ministeri-

al cooperation during future infectious disease outbreaks.

2. Scenario

The training will be based on a structured competency
framework and involve the development of various crisis sce-
narios, which will inform the creation of training manuals and
the establishment of an operational system, including training
schedules, frequencies, and methods. For instance, scenarios
will simulate the large-scale spread of highly transmissible and
fatal respiratory viruses (e.g., COVID-19 variants) or the do-
mestic introduction of viral hemorrhagic fevers (e.g., Ebola).
These scenarios will aid in assessing each institution’s role
across the full spectrum of response phases. Moreover, these

scenarios will specify ministry-specific responsibilities during

Jan
<KDCA>
Infectious disease
) emergency |
‘ standard manual A
. distributed N
Feb
Jan (next year) o
<Ministries>
<KDCA> E
Standard manual mergency
dated operational manual
update revised
A 2025 Infecious disease emergency :
A operational manual update v
. based on training results :
Sep-Oct Mar
<KDCA> <KDCA>
Joint training Revisions compiled
conducted

v Apr-Aug A
<KDCA>

Joint training
planned

Figure 2. Process for revising the infectious disease response
manual based on inter-ministerial exercise results
KDCA=Korea Disease Control and Prevention Agency.
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the rapid spread of infectious diseases and examine compliance
with existing infectious disease disaster response manuals. The
training will focus on diseases with sustained human-to-hu-
man transmission, using these scenarios to evaluate and refine
ministry-specific response manuals and strategies. To simulate
inter-ministerial role execution, the exercise will adopt a TTX
format, featuring real-time discussions and decision-making
simulations to enhance crisis management capabilities. The
participants will engage in diverse scenarios to develop prob-
lem-solving skills applicable to real-world crises. Such training
enhances preparedness to respond effectively to diverse infec-

tious disease emergencies that may occur in the future.

3. Participating Ministries

According to the 2024 policy research project (Research
for Inter-Ministerial Comprehensive Training for Emerging
Infectious Diseases, Seoul National University) [7], the re-
sponse capabilities required by the central government for
emerging infectious diseases can be categorized by functional
areas such as response systems, prevention, and diagnostics.
The framework was developed by reviewing the relevant lit-

erature and consulting subject matter experts to define the

capability domains and indicators for infectious disease re-
sponses. Each domain was prioritized, and the required capa-
bilities were identified accordingly [7]. Based on this, the re-
sponse capabilities were structured across different response
phases (e.g., preparedness and response), categorized into five
key domains and 15 sub-components, and analyzed (Table
2). This analysis clarified the roles and responsibilities of each
ministry and underscored the importance of inter-ministerial
collaboration. It also informed discussions on how coopera-
tive frameworks between ministries could be improved across
different functional areas. These findings were used to iden-
tify and structure institutions appropriate for participation in
the training. Given that all ministries play a role during public
health crises, a mapping exercise between ministry functions
and response domains revealed that the Ministry of Health
and Welfare, Ministry of Food and Drug Safety, Ministry of
Environment, and Ministry of the Interior and Safety should
be prioritized for participation based on their strong align-
ment with the training domains. In addition, the Ministry of
Education, the Ministry of National Defense, the Ministry
of Agriculture, Food, and Rural Affairs, and the Ministry of

Foreign Affairs were identified as relevant stakeholders for

Table 2. Core areas and components of emerging infectious disease response capacity

Emergenc .
gency Surveillance and
preparedness and .
analysis
command

Prevention and
control

Patient and Risk
contact management communication

* Infectious disease * Surveillance

emergency * Epidemiological
preparedness and investigation
capacity building * Quarantine
* Operation of ¢ Diagnostic testing
command system for
emergency response
* Response strategy &

risk assessment

* Vaccines & treatments * Patient care
* Non-pharmaceutical
interventions (e.g.,
social distancing)

* Resource logistics
(staff, equipment)

* Risk communication

¢ Contact tracing & * Information sharing
quarantine

* Healthcare system

readiness
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joint training, depending on specific issues [7]. This system-
atic approach is pivotal for establishing a foundation to ensure
timely and coordinated inter-ministerial responses during
emerging infectious disease outbreaks. The structured analysis
used to select the participating agencies is expected to strength-
en institutional linkages and enable more effective coordina-

tion during future public health emergencies.

4. Exercise Evaluation

Training evaluation is a critical process that assesses how
effectively the training can be applied in a real-world emer-
gency response. The KDCA conducts post-training evaluations
in collaboration with external experts and participating insti-
tutions using pre- and post-training surveys, discussion tran-
script analyses, and other methodologies. This evaluation pro-
cess verifies whether the training objectives were met, assesses
the performance of participants, and determines the effective-
ness of the training manuals. Key evaluation indicators include
the establishment of a rapid and structured infectious disease
response system, effectiveness of inter-agency cooperation,
and enhancement of practitioner competencies. This allows
the identification of potential operational challenges during ac-
tual emergencies and facilitates the development of practical
inter-ministerial coordination strategies. The evaluation also
examines the quality of inter-ministerial communication and
improvements in response efficiency, which can inform future
training enhancements. Through this process, the effectiveness
of training can be demonstrated, and directions for future re-

finement can be clearly established.

5. Major Expectations

The outcomes of the training are expected to contribute

www.phwr.org Vol 18, No 27, 2025

not only to the refinement of response manuals but also to
the assessment of practical inter-ministerial collaboration.
The institutional limitations and functional overlaps identi-
fied during training will inform policy reforms, facilitating
qualitative improvements in the infectious disease response
system. Moreover, repeated training for participants through
crisis simulations will enhance their operational competence
in real-world emergencies by fostering mutual understanding
and communication between ministries, which is expected to
strengthen the foundation for an effective inter-ministerial cri-

sis response.

Discussion

The importance of an inter-ministerial response system has
been clearly demonstrated during the COVID-19 pandemic.
In the face of an unprecedented global crisis, all ministries are
required to act swiftly and make timely decisions. Although
some positive outcomes were achieved, the response had sever-
al shortcomings and inefficiencies. Considering the unpredict-
able nature of emerging infectious diseases, it is crucial to im-
plement flexible training approaches that are not constrained
by conventional frameworks. The proposed training, based on
a TTX format, offers a multidimensional opportunity to en-
hance the capacity to respond to emerging infectious diseases.
Moreover, the training aims to improve the efficiency of inter-
ministerial cooperation and revise response manuals to ensure
better alignment with real-world scenarios.

Unlike operation-based training, which emphasizes real-
time, spontaneous decision-making, TTX facilitates slower-
paced, in-depth discussions and decision-making on critical

issues in both real and simulated emergencies. Therefore, it
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is particularly suitable for inter-ministerial training, as it en-
ables the assessment of problem-solving, information sharing,
and coordination between agencies [8]. In contrast, operation-
based exercises are typically employed to examine one or more
functional capabilities, predominantly focusing on staff train-
ing at coordination centers such as national disaster response
headquarters. Although conducted in real-time environments,
these exercises encounter challenges in terms of sustainability
and depth, particularly owing to frequent personnel changes.
With adequate budgetary support, developing hybrid training
models that integrate TTX with field-based components may
be feasible.

Globally, agencies like the US Centers for Disease Control
and Prevention and the World Health Organization have dem-
onstrated the effectiveness of simulation-based training in en-
hancing real-world preparedness and response capabilities.
Despite the introduction of similar training programs in ROK,
lessons from the pandemic have led to a shift toward more
pragmatic and macro-level training designs that account for
actual institutional capacity. Such approaches are expected to
foster more integrated and effective inter-agency collaborations
during future outbreaks of infectious diseases.

There are several limitations associated with the current
training approach. While TTX are effective in facilitating poli-
cy-level decision-making and inter-agency coordination, they
are inherently limited in simulating the real-time operational
actions and implementation capacities required during actual
outbreaks. Moreover, inadequate coordination across minis-
tries, limited scenario sharing, and inconsistent participation
could undermine the training’s intended outcomes, reducing
it to a mere formality. Frequent staff turnover also presents a

challenge for retaining institutional knowledge and experience.
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The planned inter-ministerial training program for emerg-
ing infectious diseases led by the KDCA is the first of its kind
to be introduced post-COVID-19 in 2025, marking a sig-
nificant departure from previous training formats. The 2025
training will adopt a hybrid model, combining scenario-based
workshops with policy discussions involving key ministries.
By simulating near-real crisis situations, this initiative aims to
enhance national preparedness and promote sustained devel-
opment of an integrated response capacity. Such training is ex-
pected to play a pivotal role in reinforcing national crisis man-
agement capabilities and establishing a more resilient posture
against future pandemics.

The KDCA plans to implement a comprehensive inter-
ministerial training program for emerging infectious disease
responses starting in 2025, based on structured response ca-
pacities and tailored training scenarios. Based on this training,
the response manuals of each ministry will be updated, and the
overall response system will be reinforced to enable effective
coordination and collaboration among ministries. The insights
and lessons acquired through this training will be incorporated
to improve the preparedness for future infectious disease emer-
gencies, thereby establishing a solid foundation for rapid and
effective national responses. The training program will contin-
ue to evolve and expand, further enhancing its capacity to re-
spond to diverse crises. Ultimately, this initiative will strength-
en the whole-of-government response framework and serve as
a foundation for more efficient responses to future pandemics

than those during the COVID-19 pandemic.
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QuickStats

Trends in the Perceived Health Status among Adolescents,
2015-2024

In 2024, 70.7% and 61.3% of boys and girls, respectively, perceived themselves to be in good or very good health, a slight
increase compared to 2023. The perceived health status of boys was higher than that of girls, and that of middle school stu-

dents was higher than that of high school students (Figures 1, 2).
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Figure 1. Trends in the perceived health status among adoles- Figure 2. Trends in the perceived health status among adoles-
cents by sex, 2015-2024 cents by school levels, 2015-2024

*Perceived health status: perception of oneself to be in good or very good health among adolescents.

Source: The 20th Korea Youth Risk Behavior Survey 2024 (KYRBS), https://www.kdca.go.kr/yhs/

Reported by: Doyeon Kim @, Division of Health and Nutrition Survey and Analysis, Department of Chronic Disease Prevention and
Control, Korea Disease Control and Prevention Agency
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