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Objectives: This study divided the factors that affect participation in health screenings into individual, household, and regional levels
and conducted a multi-level analysis to identify the factors related to participation in health screenings.

Methods: Participants from the 2017 Community Health Survey were classified into 2 groups (under 40 and 40 or older). A multi-level
logistic regression analysis was conducted to identify the factors that affected participation in health screenings.

Results: The screening rate of the participants was 69.7%, and it was higher among participants aged 40 and older (80.3%) than it
was among participants younger than 40 (49.8%). At the individual level, the factors that influenced participation in health screenings
included age, economic activity, smoking status, physician-diagnosed hypertension, and a moderate or high physical activity level. At
the household level, the odds ratio of participation in health screenings was high for participants who lived in single-person house-
holds, lived with a spouse, earned a high monthly household income, and were not beneficiaries of national basic livelihood security.
At the regional level, the odds ratio at the 95% confidence interval level of participation in health screenings was high for participants
who had trust in the local community and lived in an area with a proportionally high social welfare budget.

Conclusions: This study analyzed nationalwide data and confirmed that individual, household, and regional characteristics affected
participation in health screenings. Therefore, policies that prioritize the improvement of regional level factors and especially house-
hold level factors are likely to be the most effective for improving the screening rate.
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INTRODUCTION such as hypertension and diabetes, and helping individuals
obtain effective treatment and management [1]. Preventive

Health screenings are conducted to promote individual’s treatment services through health screening can reduce fu-
health through the early detection of cardiovascular diseases, ture medical expenses [2], lead to simpler treatment options

than if screenings are not conducted, and result in a good
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factors that surround an individual [5]. An individual’s health is
not just of concern to himself or herself alone, since it could
also affect the individual’s family and friends as well as mem-
bers of the local community. In this respect, diseases should
be treated with the relationship between social and environ-
mental factors in mind, in addition to individual characteristics
such as health status and health behaviors [6]. However, previ-
ous studies that analyzed factors affecting health screening
have focused mainly on individual characteristics, such as
health-related behaviors [7-11].

According to a study that conducted a multi-level analysis
to examine the factors that determined the screening rate for
gastric cancer, hypothesized that the significant differences
between regional variables could be better interpreted by
conducting a multi-level analysis that incorporates more re-
fined regional levels, such as the city, county, or district level,
although the differences in cancer screening rates between
regions could not be identified even when the regional level
was set to the city/province level [12]. Another study that ex-
amined the factors related to cancer screening according to
the marital status of Korean men and women, found the re-
gional variable “non-apartment residency” to be significant.
However, the number of regional samples was small, so while
it was considered a meaningful variable, this finding is limited
and further studies are needed [13]. Several studies in which
single-level analyses were conducted on factors related to
health screening participation determined that residential
area significantly influenced individual participation in health
screenings [9,14], and another found that the health screening
rate varied between large and small cities and between urban
and rural areas [15]. Studies that conducted multi-level analy-
ses of health-related behaviors found that financial indepen-
dence, the number of fast-food restaurants per 1000 residents,
the crude divorce rate, the number of vehicle registrations,
and the adjusted death rate had statistically significant effects
on obesity [16], and that changes in the number of individuals
with drinking problems could be explained by the number of
pubs and changes in the crude divorce rate in areas where
drinkers resided [17]. One study that found that the health
screening rate of people with high community trust was great-
er than that of those with low community trust [18] also found
that participation in health screenings cannot be attributed
solely to individual characteristics. The study by Jeong et al.
[19] that analyzed regional variables related to health level
and health behaviors provides evidence in favor of establish-
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ing health policies tailored to the characteristics of specific re-
gions. Previous studies that included a multi-level analysis of
factors affecting participation in health screenings have main-
ly been related to cancer screening, and the regional level was
usually set at the city/province level in those studies. Thus,
there is a need for future studies that analyze the factors that
affect participation in health screenings using both individual
and household units, and at the city/county/district level.

This study conducted a multi-level analysis after classifying
the factors that affect participation in health screenings into
individual, household, and regional categories with the aim of
providing basic data for developing policies to improve the
screening rate, as well as identifying further factors related to
participation in health screenings.

METHODS

Data and Participants

The 2017 Community Health Survey (CHS) was conducted
among approximately 230 000 people under the direction of
the Korea Disease Control and Prevention Agency (KDCA; for-
merly the Korea Centers for Disease Control and Prevention)
with the aim of collecting health statistics at the city/county/
district level in order to develop regional healthcare and medi-
cal plans, generate basic data to evaluate the performance of
local healthcare projects, and establish a private-public coop-
eration system in local communities [20]. The participants in
the present study were selected among those who answered
“yes” or “no” to the question “Have you ever received health
screening (excluding cancer screening)?” in the questionnaire
from the 2017 CHS. According to the national health screening
system, employee subscribers of National Health Insurance are
eligible for general health screenings beginning at the age of
19, while dependents of employee subscribers and household
members of subscribers are eligible for screening beginning at
the age of 40. As such, the participants in this study were ana-
lyzed after being classified by age: under 40 and 40 or older.

Due to the limited number of previous studies that used a
multi-level analysis to examine variables related to participa-
tion in health screenings, regional level variables were select-
ed based on a literature review of studies that examined fac-
tors affecting participation in cancer screenings [12,13,21] and
studies related to health behaviors [17,19,22-29]. Regional lev-
el variables were selected using the data from the 2017 CHS,
and regional indicators for city/county/district units were tak-
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en from the Korean Statistical Information Service and the Na-
tional Health Insurance Service (NHIS) website. First, we down-
loaded the raw 2017 CHS data from the KDCA website and
matched regional indicators based on the public health center
code. If the public health center code and a regional indicator
did not match, the same regional indicators were collectively
assigned to public health centers in self-governing districts
based on the regional indicators. This choice reflected the as-
sumption that the index values would be similar since public
health centers within one self-governing district were located
on adjacent streets and were subject to the same self-govern-
ing district policy.

Statistical Analysis

The 2017 CHS, which provided the data used in this study,
collected multi-level data (hierarchical data) in which sample
households were included in each sample region, and each in-
dividual was included in each sample household. Each of
these groups was characterized by heterogeneity and depen-
dency among individuals within the group [22]. Thus, a multi-
level analysis was appropriate for overcoming ecological error.

The individual, household, and regional characteristics of
the participants were confirmed using descriptive statistics.
Differences in the screening rate by individual, household, and
regional characteristics, as well as differences in the individual,
household, and regional characteristics between groups of
participants who did and did not participate in health screen-
ings, were analyzed using the Rao-Scott chi-square test, given
the complex sample design.

To determine the goodness-of-fit of the multi-level analysis,
the intraclass correlation coefficient (ICC) was used to measure
the presence of variability between each level. The ICC, which
shows the percentage of the total variance between house-
holds and regions, can confirm the degree of household and
regional variance among the total variance without inputting
variables at each of the individual, household, and regional
levels. A larger ICC suggests a higher explanatory power of
household and regional characteristics affecting the depen-
dent variable [30].

There were 4 possible research models for the multi-level
analysis: (1) a model that included individual level variables
alone, (2) a model that included individual level and house-
hold level variables, (3) a model that included individual level
and regional level variables, and (4) a model that included all
3 variables. The explanatory power of each model could be

A Focus on Household and Regional Factors

obtained as the ratio of the variance of the research model to
the variance of the null model. If the variance between house-
holds decreased when a household level variable was added
at the household level, the added variable was deemed to
have explanatory power for the difference in the health
screening rate between households. Similarly, if the variance
between regions decreased when a regional level variable was
added, the added variable was deemed to have explanatory
power for the difference in the health screening rate between
regions. The proportional change in variance (PCV) caused by
the added variable was calculated using the following equa-
tion.
pev="""Y) 5 100
Vo

Multi-level logistic regression analysis was performed to de-
termine the correlation between variables at each level and
health screening behaviors, and the results were presented as
the odds ratio (OR) and 95% confidence interval (Cl). SAS ver-
sion 9.4 (SAS Institute Inc., Cary, NC, USA) was used for analy-
sis, given the complex sample design of the CHS, and a gener-
alized linear mixed model was applied using the PROC GLIM-
MIX procedure, which combines a generalized linear model
and a linear mixed model for categorical data analysis of hier-
archical data [31].

Ethics Statement

This study used raw data from the 2017 CHS. Since the data
did not contain the participants’ personal information, a delib-
eration exemption was approved by the Institutional Review
Board of Hanyang University (HYU-2020-05-019).

RESULTS

Screening Rates According to the Individual,
Household, and Regional Characteristics of
Participants

Table 1 shows the screening rates depending on the indi-
vidual, household, and regional characteristics of the partici-
pants. The overall screening rate of the participants was 69.7%.
The overall screening rates for those aged under 40 and those
aged 40 or older were 49.8% and 80.3%, respectively.

The screening rate for participants aged under 40 was high
for participants who were men, aged 30-39, high school gradu-
ates or above, economically active, monthly drinkers, and pre-
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L Participants <40y =40y
Characteristics
n (%) Screening rate (%) n (%) Screening rate (%) n (%) Screening rate (%)
Total 212 420(100) 69.7 49 054 (23.1) 498 163 366 (76.9) 80.3
Individual level
Gemder
Men 94994 (44.7) 69.8 22 956 (46.8) 51.6*** 72038 (44.1) 80.2
Women 117 426 (55.3) 69.6 26 098 (53.2) 47.8*** 91 328 (55.9) 80.4
Age (y)
19-29 21897(10.3) 35.3%** 21 867 (44.6) P I
30-39 27187 (12.8) 64.1%** 27187 (55.4) 64.1%** - -
40-64 98 325 (46.3) 81.4%*x - - 98 325 (60.2) 81.4%**
>65 65 041 (30.6) 77.4%%* - - 65 041(39.8) 77.4%%*
Education
Middle school 77 304 (36.4) 76.8%** 571(1.2) I3 76 733 (47.0) 77 4%
High school or above 135116 (63.6) 67.8%** 48 483 (98.8) 49.9*** 86 633 (53.0) 81.6%**
Economically active
Yes 134077 (63.1) 74.8%%* 32 864 (67.0) 60.1*** 101 213 (62.0) 83.0***
No 78 343 (36.9) 60.5%** 16 190 (33.0) 29.1%** 62 153 (38.1) 75.6%**
Present smoking status
Yes 36 749 (17.3) 64.2%** 10608 (21.6) 50.0 26 141 (16.0) 73.6%**
No 175671 (82.7) A R 38 446 (78.4) 49.7 137 225 (84.0) 81.8***
Monthly drinking status
Yes 109122 (51.4) 69.3** 34038 (69.4) 51.9*** 75 084 (46.0) 81.7%**
No 103 298 (48.6) 70.2%% 15016 (30.6) 44 5%** 88 282 (54.0) 78.6%**
Subjective health status
Good/moderate 166 157 (78.2) 69.4%** 46 523 (94.8) 499 119634 (73.2) 81.8%**
Bad 46 263 (21.8) 71.2%%* 2531(5.2) 47.5 43732 (26.8) 74.3%%*
Physician-diagnosed hypertension
Yes 59194 (27.9) 79.6%** 1433(2.9) 62.3*** 57761 (35.4) 80.5
No 153226 (72.1) 67.1%** 47 621(97.1) 49 4%** 105 605 (64.6) 80.2
Physician-diagnosed diabetes
Yes 23852(11.2) 78.5%** 473(1.0) 62.4*** 23379(14.3) 79.0%**
No 188 568 (88.8) 68.9%** 48581 (99.0) 49 6*** 139987 (85.7) 80.4%**
Frequency of physical activity per week (day)
<3 161 800 (76.2) 68.9%** 37601 (76.7) 49 1%** 124199 (76.0) 79.3%**
>3 50 620 (23.8) 72.5%** 11453 (23.4) 51.9%*** 39 167 (24.0) 83.6%**
Household level
Single-person household
Yes 29851(14.1) 67.0%** 3886 (7.9) 54 7*** 25965 (15.9) 71.9%%*
No 182 569 (85.9) 70.0%** 45168 (92.1) 49.3%** 137 401 (84.1) 81.3***
Marital status
Lives with spouse 143 955 (67.8) 78.9%** 22 052 (45.0) 64.1%** 121903 (74.6) 83.0%**
Does not live with spouse 68 465 (32.2) 52.4%** 27002 (55.1) 39.8%** 41 463 (25.4) 70.5%**
Monthly household income (10* Korean won)
<100 44042 (20.7) 66.5%** 1795(3.7) 25.4%** 42 247 (25.9) 71.3%%*
100-500 128 321 (60.4) 68.8%** 33654 (68.6) 49 4%** 94 667 (58.0) 80.0%**
=500 40057 (18.9) 73.1%% 13605 (27.7) 53.2%** 26452 (16.2) 86.3%**

(Continued to the next page)
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L Participants <40y =40y
Characteristics
n (%) Screening rate (%) n (%) Screening rate (%) n (%) Screening rate (%)

beneficiaries of national basic livelihood security

Yes 7109 (3.4) 57.5%** 699(1.4) 24.8%** 6410(3.9) 64.0%**

No 205311(96.7) 70.0%** 48 355 (98.6) 50.1*** 156 956 (96.1) 80.8™**

Regional level

Trust in the community

Yes 145 484 (68.5) 73.7%%* 24737 (50.4) 53.1%*¥ 120 747 (73.9) 81.5%**

No 66 936 (31.5) 64.0%** 24 317 (49.6) 46.8*** 42 619 (26.1) 78.0%**
Region type

Urban/suburban 142 871 (67.3) 69.5%** 40 506 (82.6) 49 9*** 102 365 (62.7) 80.4*

Rural 69549 (32.7) 71.8%%* 8548 (17.4) 46.9%** 61001 (37.3) 79.6%
No. of health screening centers'

Low 97 142 (45.7) 70.4%%* 21032 (42.9) 50.8 76 110 (46.6) 81.0%**

High 115278 (54.3) 69.2%** 28022 (57.1) 49.1 87 256 (53.4) 79.9%**
Financial autonomy ratio?

Low 105 840 (49.8) 70.0 17 175 (35.0) 47 8*** 88 665 (54.3) 79.4%%*

High 106 580 (50.2) 69.6 31879 (65.0) 50.4%** 74701 (45.7) 80.7***
Proportional social welfare budget®

Low 105909 (49.9) 70.8%** 16 253 (33.1) 489 89 656 (54.9) 79.4%%*

High 106 511 (50.1) 69.4%** 32801 (66.9) 50.0 73710 (45.1) 80.6**
No. of senior social welfare centers per 1000 seniors*

Low 101 809 (47.9) 69.2%** 30653 (62.5) 49.3** 71156 (43.6) 80.5**

High 110611 (52.1) 71.0%** 18 401 (37.5) 51.2** 92 210 (56.4) 79.7%%

'The number of health screening institutions in each city, county, or district per total population *10 000: Physical accessibility to health screening institutions
for obtaining health screenings.

“Ratio of local tax and non-tax income in the revenue of general accounts: a revenue analysis indicator that shows the ability to independently obtain fiscal rev-
enue, in which a higher financial independence indicates excellent self-reliance in financial management.

*Ratio to the total budget of the budget for the social welfare sector (basic livelihood security, support for the underprivileged, childcare, families and women,
the elderly and youth, labor, veterans, housing, and general social welfare) and healthcare sector (healthcare and medical service, food and drug safety) in the
local government in the current year; A higher proportion of welfare-related expenditures included in the government budget indicates a more positive impact on
the quality of life.

“Number of social welfare facilities for the elderly in operation and reported in accordance with Articles 36 and 37 of the Welfare of Senior Citizens Act; Used
as a measure to evaluate the infrastructure level of welfare facilities for the elderly expanded by the government or in the private sector.

*p<0.05, **p<0.01, ***p<0.001.

viously diagnosed with hypertension or diabetes, as well as for
those who lived with a spouse, had a high monthly household
income, and were not beneficiaries of national basic livelihood
security.

The screening rate for participants aged 40 or older was
high for participants who were aged 40-64, high school gradu-
ates or above, economically active, non-smokers, monthly
drinkers, and subjectively healthy, as well as when they en-
gaged in moderate or high physical activity 3 days per week or
more, lived in a multi-person household, lived with a spouse,
had a high monthly household income, were not beneficiaries
of national basic livelihood security, and had trust in their local
communities.

Evaluation of Goodness-of- fit in the Multi-level
Analysis

To determine the correlation between independent vari-
ables, Spearman’s correlation analysis was conducted between
individual level variables, household level variables, and re-
gional level variables. Among the regional variables that were
selected based on previous studies, the number of doctors in
medical institutions per 1000 people and the amount of green
space per inhabitant were excluded because they were too
similar to other variables included in this study—in particular,
the number of health screening institutions per 10 000 people
and whether participants lived in an urban or rural area. In the
correlation analysis, the correlation (0.7) between the propor-
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Variables Null model Model 1 (1)
Household Participants ICC 0.023 0.027
PCV 20.243
<40y ICC 0.093 0.037
PCV -59.738
=40y ICC 0.035 0.033
PCV -4.541
Region Participants ICC 3.846 4.084
PCV 6.459
<40y ICC 4510 4188
PCV -7.465
=40y ICC 5.574 5.446
PCV -2.420

Values are presented as percentage.
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Model 2 (I+H) Model 3 (I+R) Model 4 (I+H+R)
0.021 0.025 0.020
-23.345 22.840 -21.454
0.000 0.025 0.000
0.000 -713.421 0.000
0.038 0.033 0.037
8.734 -5.590 6.201
3.947 4.068 3.953
2.736 6.003 2.888
3.835 4.062 3.767
-15.573 -10.360 -17.117
5.457 5.476 5.484
-2.214 -1.854 -1.699

I, individual; H, household; R, region; ICC, intraclass correlation coefficient; PVC, proportional change in variance.

tional social welfare budget and the number of senior social
welfare centers was high. However, the multi-level analysis
was conducted with a variance inflation factor (VIF) value of
less than 10 in the multicollinearity analysis.

As shown in Table 2, the degree of variation between house-
holds (ICC) for the dependent variable was significantly low,
ranging from 0.000 to 0.00038. This result suggests that the
degree of change in the dependent variable had a significant-
ly low explanatory power since the change according to the
household level variable was 0.000-0.038% as opposed to the
change according to the individual level variables. In cases
when the ICC is less than 5%, a multi-level analysis is typically
inappropriate due to the lack of homogeneity between the
relevant factors [31]. However, if there is a theoretical basis, a
multi-level analysis can be performed even in cases when the
ICCiis less than 5% [17,24]. This study conducted a multi-level
analysis on a theoretical basis rather than a statistical basis
since it aimed to determine whether household characteristics
had an effect on participation in health screenings.

Factors Affecting Participation in Health Screenings
Factors affecting participation in health screenings
among participants aged under 40

Table 3 shows the results of the multi-level analysis of par-
ticipation in health screenings by participants aged under 40.
Model 4 concurrently analyzed the individual level, household
level, and regional level variables. The OR of health screening
participation was significantly high for participants who were
men, aged 30-39, a high school graduate or above, economi-

cally active, not currently a smoker, a monthly drinker, and
previously diagnosed with hypertension, as well as for those
who engaged in moderate or high physical activity 3 days per
week or more.

At the household level, the OR was significantly high for par-
ticipants who lived in a single-person household, lived with
their spouse, had a high monthly household income, and were
not beneficiaries of national basic livelihood security.

At the regional level, the OR of participation in health screen-
ings was significantly high for participants who had trust in
the local community, resided in an urban area, lived in a re-
gion with a proportionally high social welfare budget (above
the median), and lived in a region with a high number of se-
nior social welfare centers per 1000 seniors.

Factors affecting participation in health screening among
participants aged 40 or older

Table 3 shows the results of the multi-level analysis of par-
ticipation in health screenings by participants aged 40 or old-
er. Model 4 concurrently analyzed the individual, household,
and regional variables. The OR of participation in health
screenings was significantly high among participants who
were women, 65 or older, economically active, and non-smok-
ers, as well as those who had a good or moderate subjective
health status, had been previously diagnosed with hyperten-
sion or diabetes, or engaged in moderate or high physical ac-
tivity 3 days per week or more.

At the household level, the OR was significantly high for
participants who lived in a single-person household, lived
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Table 3. Factors affecting participation in health screenings

. Model 4 . Model 4
Variables — Variables
Participants <40y =40y Participants <40y =40y
Individual level Household level
Gender Single-person household
Men 1.0 (reference) 1.0 (reference) 1.0 (reference) Yes 1.0 (reference) 1.0 (reference) 1.0 (reference)
Women 1.0(1.0,1.1)  09(0.8,0.9) 1.1(1.1,1.2) No 06(0.7,07) 06(06,07  0.8(0.8 09
Age 1 Marriage status
19-39 1.0 (reference) Lives with spouse 1.0 (reference) 1.0 (reference) 1.0 (reference)
=40 3.1(3.0,3.2) Does not live with 0.5(05,05 0.6(06,06) 0.6(0.5,0.56)
Age 2 spouse
19-29 . 1.0 (reference) Monthly household income (10* Korean waon)
30-39 ; 20(1.9,2.1) 100 1.0 (reference) 1.0 (reference) 1.0 (reference)
40-64 . ) 1.0 (reference] 100-500 12(11,12)  16(14,18) 12(12,13)
>65 . ] 12(11,12) >500 15(1.5,14)  20(1.8,23) 17(1.6,17)
Education Beneficiaries of national basic livelihood security
Middle school 1.0 (reference) 1.0 (reference) 1.0 (reference) Yes 1.0{(reference) 1.0 (reference) 1.0 (reference)
High school or above 0.9(0.8,09)  2.0(16,24)  09(0.9,1.0) No 13(1.213) 130.1,18  13(1.213)
Economically active Regional level
Yes 1.0 (reference) 1.0 (reference) 1.0 (reference) Trust in the community
No 05(05,05  03(03,03) 06(06 07) Yes 1.0 (reference) 1.0 (reference) 1.0 (reference)
Present smoking status No 09(0.8,09 09(0.809) 09(08,009)
Yes 1.0 (reference) 1.0 (reference) 1.0 (reference) Region type
No 15(15,16) 14(13,15 17(16,18) Urban/suburban 1.0 (reference) 1.0 (reference) 1.0 (reference)
Monthly drinking status Rural 1.0(1.0,1.0) 09(0.8,0.9) 1.0(1.0,1.1)
Yes 1.0 (reference) 1.0 (reference) 1.0 (reference) No. of health screening centers per 10 000 people
No 09(09,1.0) 09(08,09) 09(09 1.0 Low 1.0 (reference) 1.0 (reference) 1.0 (reference)
Subjective health status High 1.0(1.0,1.0) 1.0(0.9,1.0) 1.0(1.0,1.0)
Good, moderate 1.0 (reference) 1.0 (reference) 1.0 (reference) Financial autonomy ratio
Bad 09(09,10) 1.0(09,1.1) 09(0.8 0.9 Low 1.0 (reference) 1.0 (reference) 1.0 (reference)
Physician-diagnosed hypertension High 1.0(1.0,1.1)  11(1.0,1.1)  1.0(1.0,1.0)
Yes 1.0 (reference) 1.0 (reference) 1.0 (reference) Proportional social welfare budget
No 0.8(0.8,0.8) 08(07,0.9) 0.8(0.8,0.8) Low 1.0 (reference) 1.0 (reference) 1.0 (reference)
Physician-diagnosed diabetes High 1211,12) 11(11,12) 1.1(1.1,1.2)
Yes 1.0 (reference) 1.0 (reference) 1.0 (reference) No. of senior social welfare centers per 1000 seniors
No 09(07,09) 09(07,1.1) 09(09,09) Low 1.0 (reference) 1.0 (reference) 1.0 (reference)
Frequency of physical activity per week (day) High 111,10 12(11,13) 1.1(1.0,1.1)
<3 1.0 (reference) 1.0 (reference) 1.0 (reference)
>3 12(1.1,1.2) 1.1(1.1,1.2) 12(1.2,1.3)
Values are presented as odds ratio (95% confidence interval).
with their spouse, had a high monthly household income, and DISCUSSION

were not beneficiaries of national basic livelihood security.

At the regional level, the OR of participation in health screen-
ing was significantly high for participants who had trust in the
local community and lived in a region with a proportionally
high social welfare budget.

This study investigated the factors that affected participa-
tion in health screenings according to individual, household,
and regional characteristics in order to raise the screening rate
and further promote the health of the general public.
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First, at the individual level, the factors related to participa-
tion in health screening among those under the age of 40 in-
cluded gender, age, education level, economic activity, smok-
ing status, monthly drinking status, previous hypertension di-
agnosis, and the degree of moderate-to-high physical activity,
excluding subjective health status and previous diabetes diag-
nosis. Influential factors for those who were aged 40 or older
included all of the variables except for education level and
monthly drinking status. Previous studies have shown that, as
the age of men increases, the screening rate also increases
[9,30]. While this result was also found to be true among men
under the age of 40, the OR of participation in health screen-
ing among women aged 40 or older was higher. All of the
variables except for education level and monthly drinking sta-
tus were found to have an influence on participants aged 40
and older. In addition, the screening rate decreased among
those aged 65 or older. The screening rate of those engaged in
economic activity was high. This is possibly due to the higher
likelihood of employee subscribers to National Health Insur-
ance, who are eligible for general health screening beginning
at the age of 19, attending health screenings than those who
are not employee subscribers. Nevertheless, the data in this
study did not include information on the health insurance eli-
gibility of the participants, and no firm conclusions can be
drawn. However, under the assumption that eligibility for
health insurance would affect participation in health screen-
ings, this study categorized the participants into 2 groups:
those under the age of 40 and those aged 40 or older. The OR
(3.1) for participation in health screening was significantly
higher for those aged 40 or older, as expected. A previous
study also reported that the screening rate among seniors
with good subjective health was high [14], and this study ob-
tained similar results for those aged 40 or older. The results of
previous studies that found that the screening rate among
those with chronic diseases was high [7,19,25] were consistent
with those of this study among the participants aged 40 or
older who had been previously diagnosed with hypertension
or diabetes.

Second, at the household level, there was a high likelihood
of participation in health screenings among those who lived
in single-person households, lived with a spouse, had a high
monthly household income, and were not beneficiaries of na-
tional basic livelihood security. Previous studies have reported
that the screening rate among those who lived in single-per-
son households was lower than that of those who lived in
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multi-person households [26-28]. By contrast, in this study, the
OR of participation in health screenings for single-person
households was higher than that of multi-person households.
In Park [28]'s study, many seniors who lived in single-person
households were found to be widowed or divorced, and 17.3%
of them were childless, whereas most of the individuals who
lived in a multi-person household had spouses, and only 2.0%
of them were childless, showed poor physical and psychologi-
cal health, or a low level of human capital and economic sta-
tus. The high screening rate of participants who lived in single-
person households and were younger than 40 could be attrib-
uted to the need to participate in economic activity to main-
tain their lives as single people, and individuals who are em-
ployed likely have more opportunities to attend general
health screenings or special screenings for their workplaces.
Similarly, among the participants who were aged under 40,
the screening rate of those aged 30-39 was higher than that of
those aged 19-29. This result could also likely be attributed to
economic activity, though further detailed investigations are
needed to confirm these inferences. As monthly household in-
come increased, the OR of participation in health screenings
also increased, which is consistent with the findings of previ-
ous studies [9,26,27].

Third, among the regional level variables, trust in the local
community and the proportional social welfare budget were
determined to be factors affecting participation in health screen-
ings for participants of all ages. For those under the age of 40,
the number of senior social welfare centers per 1000 seniors in
urban and rural areas was also determined to be a factor af-
fecting participation in health screenings. At the regional level,
the screening rate was high among those who had trust in their
local communities, and there was no significant difference in
the screening rate related to other variables. Social capital at
the regional level implies trust in one’s community and neigh-
bors, thus increases one’s sense of community. As a result, peo-
ple with a strong sense of community more actively participate
in health screenings, which suggests that individuals with pos-
itive views of their communities make more significant efforts
to promote their own health [29]. The OR at the regional level
was not higher than it was at the individual and household
levels in this study, which was consistent with previous studies
that found the influence of the regional level to be insignifi-
cant [17,18,32]. Lee and Kim [33] reported that the OR for the
proportional social welfare budget, which was used as a re-
gional level variable, was 0.991 (95% Cl, 0.983 to 0.998), and it
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was 0.980 (95% Cl, 0.970 to 0.996) in Kim[21]'s study. Because
the ease of access to health screening institutions is propor-
tional to the number of health screening institutions, the OR
of health screening in urban areas was predicted to be high.
However, this result was only significant for participants who
were younger than 40. According to the results of additional
analysis on the number of health screening institutions, the
average number of health screening institutions per city/
county/district in urban areas was 34, whereas it was 5 in rural
areas. Nevertheless, the average number of health screening
institutions per 10 000 people was 1.6 in urban areas and 1.4
in rural areas, showing no significant difference.

Fourth, the explanatory power at the household level and
regional level was significantly lower than it was at the indi-
vidual level. According to the ICC calculation results, which
show the household level and regional level variance among
the total variance of the model, the household level and re-
gional level variance was determined to be 0.0002 and 0.0395,
respectively, in the analysis of all participants. The household
level and regional level variance was determined to be 0.02%
and 3.95%, which was attributed to differences in households
and regions. Typically, cases when the ICC is 5% or less are
considered unsuitable for multi-level analysis [22] since it
could prevent the influence of household level and regional
level variables from being appropriately evaluated despite any
significant results obtained regarding household level and re-
gional level variables [28]. For this reason, some researchers
believe that multi-level analysis is possible despite a low ICC
when there is a theoretical basis for the study established by
previous studies [30]. The small variance at the household and
regional levels in this study resulted in a low explanatory pow-
er of household level and regional level variables regarding
participation in health screenings. Despite this limitation, the
results of this study suggest that the results at the household
and regional levels obtained from the multi-level analysis are
significant since previous studies have shown that household
level and regional level variables are related to participation in
health screening.

This cross-sectional study undertook a multi-level logistic
regression analysis by utilizing 2017 CHS data, which did not
show a temporal relationship between participation in health
screening and major variables. In addition, the limitations of
the data source prevented this study from being able to exam-
ine national health insurance eligibility, which has been found
to have an effect on participation in health screenings and sug-
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gests the possibility of regional level variables being absent in
the model despite the correlation of regional level data to par-
ticipation in health screenings. Moreover, it was not possible
to accurately match regional indicators to public health center
codes since the CHS and regional indicators are generated by
public health centers and local governments, respectively.
Nevertheless, this study used multi-level analysis to identify
individual level, household level, and regional level factors
that affect health screening behaviors, analyzed the influence
of those factors, and undertook a multi-level analysis with
three levels, which has not yet been covered in previous stud-
ies, to expand the scope of research on factors that affect par-
ticipation in health screenings. This study examined the data
based on public health centers at the city/county/district level,
which is nearly identical to the basic breakdown of administra-
tive units in Korea. Korea annually publishes Statistics Year-
book, which collects statistics on various variables such as
population, education, and public health based on city/coun-
ty/district level administrative units and facilitates under-
standing of these variables at different regional levels. It also
further enables public health centers to utilize these data as
basic data in the health promotion policy process for health-
care services that are suited to the characteristics of particular
regions. In this regard, this study is significant in that it is the
first study to analyze recent participation in health screenings
among Koreans at the city/county/district level using the 2017
CHS data, which are representative of the national population.
This study found that the factors affecting participation in
health screenings included the type of household in which in-
dividuals lived and the degree of trust individuals had in the
local community, in addition to individual characteristics, such
as gender, age, smoking status, and drinking status. This study
also found that the influence of factors at the household level
is stronger than that of factors at the regional level, which sug-
gests that policies promoting psychological and economic
stability within households would also lead to an improved
screening rate. The influence of cohabitation with a spouse as
a factor implies the significance of empathy, support, and care
by others, which suggests that health policies should be es-
tablished that provide psychological support and stability to
individuals through community care services for those who
cannot receive or receive limited family support due to di-
vorce, bereavement, or separation. Furthermore, it is impor-
tant to provide financial support to individuals so that they
can recognize and maintain good health in addition to main-
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taining their everyday lives. It is already possible to identify
beneficiaries of national basic livelihood security using local
governments'administrative systems, and beneficiaries should
be further encouraged to participate in health screenings pro-
vided by the NHIS. Policies that can household level factors, as
well as individual level and regional level factors, should be
prioritized, as they would be the most effective at encourag-
ing participation in health screening.

SUPPLEMENTAL MATERIALS

Korean version is available at https://doi.org/10.3961/jpmph.
21.268.

CONFLICT OF INTEREST

The authors have no conflicts of interest associated with the
material presented in this paper.

FUNDING

None.

ACKNOWLEDGEMENTS

None.

AUTHOR CONTRIBUTIONS

Both authors contributed equally to conceiving the study,
analyzing the data, and writing this paper.

ORCID

So Yoon Park https://orcid.org/0000-0001-6310-4550
Young-jeon Shin  https://orcid.org/0000-0002-3453-0638

REFERENCES

1. Ministry of Health and Welfare. 2019 Health screening project
guide [cited 2020 Aug 1]. Available from: https://www.129.
go.kr/info/info04_view.jsp?n=1481 (Korean).

2. Broyles RW, Narine L, Brandt EN Jr, Biard-Holmes D. Health risks,
ability to pay, and the use of primary care: is the distribution
of service effective and equitable? Prev Med 2000;30(6):453-

10.

11.

12.

13.

14.

15.

16.

Journal of
Preventive Medicine
Public Health

462.

. Langlie JK. Social networks, health beliefs, and preventive health

behavior. J Health Soc Behav 1977;18(3):244-260.

. Ministry of Health and Welfare. Health and welfare statistics

2018; 2019 [cited 2020 Aug 1]. Available from: http://www.
mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&
MENU_ID=032901&CONT_SEQ=347082&page=1 (Korean).

. Choi S, Lee KS. A study on the relationship between the spa-

tial cluster patterns of male suicide rate and the regional char-
acteristics in South Korea. Health Policy Manag 2019;29(3):
312-322 (Korean).

. Kang SJ, Kim YH, Park IK. Causal relationship among the social

ecological variables to explain physical activity. Korean J Sport
Psychol 2016;27(2):53-64 (Korean).

. Moon KS, Kim YK, Chang HJ. Determinants of the use and type

of comprehensive medical examination services. Korean J
Health Serv Manag 2016;10(2):83-97 (Korean).

. Park JK. A study on the impact factors of health screening. In:

Proceedings of the Korean Society of Local Government, 2018;
2018 Nov 9, Busan. 2018, p. 231-237 (Korean).

. Yeo JY, Jeong HS. Determinants of health screening and its ef-

fects on health behaviors. Health Policy Manag 2012;22(1):49-
64 (Korean).

JeeYJ, Kim YJ. The difference of health behavior between screen-
ing and non screening group by health examinations services.
Asia Pac J Multimed Serv Convertg Art Humanit Sociol 2017;
7(6):503-510 (Korean).

Tae ES. Factors associated with intention to participate in health
screening [dissertation]. Gimhae: Inje University; 2012 (Korean).
Song SH. Determinant of gastric cancer screening in the Kore-
an population using multi-level analysis: Korean national can-
cer screening survey 2011-2012 [dissertation]. Seoul: Yonsei
University; 2014 (Korean).

Yu |. Factors related cancer screening of Korean men and wom-
en’s according to marital status using multi-level analysis [dis-
sertation]. Seoul: Yonsei University; 2020 (Korean).

Jung YK. Determinants of general health check-up among
older adults in Korea: a longitudinal analysis using the 1st-5th
waves of Korean Longitudinal Study of Ageing (KLoSA). Cri-
sisonomy 2018;14(1):135-148 (Korean).

Choi WM. Factors related to non-screening of cervical cancer
screening for Korean married women [dissertation]. Seoul:
Yonsei University; 2015 (Korean).

Park IS, Han JT. Study of effect on the obesity status using
multilevel logistic regression analysis. J Korean Data Inf Sci


https://doi.org/10.3961/jpmph.21.268
https://doi.org/10.3961/jpmph.21.268
https://www.129.go.kr/info/info04_view.jsp?n=1481
https://www.129.go.kr/info/info04_view.jsp?n=1481
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&CONT_SEQ=347082&page=1
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&CONT_SEQ=347082&page=1
http://www.mohw.go.kr/react/jb/sjb030301vw.jsp?PAR_MENU_ID=03&MENU_ID=032901&CONT_SEQ=347082&page=1

17.

18.

19.

20.

21.

22.

23.

24.

25.

Journal of
Preventive Medicine
Public Health

S0c 2019;30(1):205-217 (Korean).

Kim KK, JeKarl J, Kwon YM, Park MS. Effects of the community
environmental characteristics on drinking problems of adults:
a multilevel analysis. Korean J Health Educ Promot 2012;29(5):
103-113 (Korean).

Jeong BG, Hwang IK, Sohn HS, Koh KW, Yoon TH, Lim JH. The
relationship between trust in healthcare system and health
examination participation. J Agric Med Community Health
2010;35(4):395-404 (Korean).

Jeong JY, Kim C, Shin M, Ryu SY, Hong J, Kim NH, et al. Factors
related with regional variations of health behaviors and health
status: based on Community Health Survey and regional char-
acteristics data. Korea Public Health Res 2017;43(3):91-108
(Korean).

Korea Disease Control and Prevention Agency. 2008-2019 Re-
gional health statistics at a glance _ volume 1 (summary) [cit-
ed 2020 Oct 26]. Available from: https://chs.kdca.go.kr/chs/
stats/statsMain.do (Korean).

Kim Y. Factors associated with thyroid cancer screening of Ko-
rea using a multi-level analysis: results from Community
Health Survey 2012. Seoul: Yonsei University; 2015 (Korean).
Singer JD. Using SAS PROC MIXED to fit multilevel models, hi-
erarchical models, and individual growth models. J Educ Be-
hav Stat 1998;23(4):323-355.

Pollack CE, Cubbin C, Ahn D, Winkleby M. Neighbourhood de-
privation and alcohol consumption: does the availability of
alcohol play a role? Int J Epidemiol 2005;34(4):772-780.

Heck RH, Thomas SL. An introduction to multilevel modeling
techniques. 2nd ed. New York: Routledge; 2009, p. 36.

Kang S, You CH, Kwon YD. The determinants of the use of op-
portunistic screening programs in Korea. J Prev Med Public

26.

27.

28.

29.

30.

31.

32.

33.

A Focus on Household and Regional Factors

Health 2009;42(3):177-182 (Korean).

Kim YT. Health insurance general health screening blind spot.
Gend Rev 2010;18:51-57 (Korean).

Shin MA. Comparative study on health behavior and mental
health between one person and multi-person households:
analysis of data from the National Health and Nutrition Exam-
ination Surveys (2013, 2015, 2017). J Korean Soc Wellness
2019;14(4):11-23 (Korean).

Park M. The characteristics of late middle-aged one-person
households: a comparison with those of multi-person house-
holds. Korean Acad Pract Hum Welf 2016;17:115-129 (Korean).
Choi EJ, Yoo SH, Son CG, Oh 1Y, Yu JY. Social capital and its im-
pact on health promoting behavior; 2012 [cited 2022 Mar 27].
Available from: https://repository.kihasa.re.kr/handle/201002/
9810 (Korean).

Shin SS, Woo KS, Shin YJ. A systematic review of studies on
public health using multilevel analysis: focused on research
trends and the assessment of risk of bias. Health Soc Welf Rev
2015;35(4):157-189 (Korean).

Lee JH, Heo TY. A study of effect on the smoking status using
multilevel logistic model. Korean J Appl Stat 2014;27(1):89-
102 (Korean).

Lim JH. A study on the service utilization of national health
screening: focusing on causal factors from supply and demand
sides [dissertation]. Seoul: Yonsei University; 2012 (Korean).
Lee MH, Kim SH. Breast cancer screening rates-related factors
Korea women ever considering area environmental charac-
teristics: the fourth Korea National Health and Nutrition Ex-
amination Survey (KNHANES V). J Digit Converg 2014;12(11):
437-449 (Korean).


https://repository.kihasa.re.kr/handle/201002/9810
https://repository.kihasa.re.kr/handle/201002/9810

