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Objective
To identify factors that affect the participation of female immigrants in their 20s in the national cervical cancer
screening programs.

Methods
Data were obtained from the National Health Insurance Services from 2016 to 2017. A total of 17,730 women who
agreed to undergo cervical cancer screening during 2016-2017 were included in the study.

Results

Of the 17,730 women, 8,149 (46%) participated in cervical cancer screening, whereas, 9,581 (54%) did not. Logistic
regression analysis of factors related to cervical cancer screening showed that the odds ratio (OR) of screening was
higher in short duration of stay (OR, 1.18; 95% confidence interval [Cl], 1.03-1.35), Chinese nationality (OR, 1.43; 95%
Cl, 1.28-1.59), unemployment (OR, 1; 95% Cl, reference), participation in general health screening (OR, 4.16; 95% Cl,
3.24-5.33), and comorbidities (OR, 1.16; 95% Cl, 1.09-1.24) when compared to the other populations. The highest OR
was associated with participation in general health screening.

Conclusion
Appropriate programs should be developed to increase participation of socially vulnerable groups in cervical cancer
screening. Such programs will improve awareness regarding cervical cancer screening and reduce disparities in
healthcare.
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foreign nationals increased from 4.95% in 2015 to 7.58% in
2020 [2] This may be due to several faCtorSI such as sex im- Articles published in Obstet Gynecol Sci are open-access, distributed under the terms of
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balance and reluctance to marry. Most married female immi org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution,
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cultural and environmental challenges [3,4]. They face prob- Copyright © 2023 Korean Society of Obstetrics and Gynecology
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lems obtaining information regarding the public healthcare
system and communicating with the local community, which
makes it difficult to access appropriate healthcare services.
Therefore, special attention should be paid to married female
immigrants to improve their access to appropriate healthcare
services.

Cervical cancer is the second most common cancer in
women and the third leading cause of cancer-related deaths
in women, after breast and lung cancers. Worldwide, a
woman dies from cervical cancer every 2 minutes; in Korea,
three women die from cervical cancer each day [5,6]. Ap-
proximately 80% of women with cervical cancer belong to
developing countries in Asia, South America, and Africa [7].
In South Korea, the incidence of cervical cancer is decreasing
annually owing to screening and prophylactic vaccination.
Cervical cancer remains an extremely important disease in
developing countries. Most married immigrant women are
from developing countries; therefore, screening is crucial for
preventing cervical cancer.

The South Korean National Cancer Screening Program
(NCSP) aims to increase the treatment rate of cancer and re-
duce cancer-related deaths by early detection and treatment.
The cervical cancer screening programs in Korea include the
NCSP and National Health Insurance Service Cancer Screen-
ing Program [8,9]. Since 2016, these programs have pro-
vided biennial cervical cancer screening for all South Korean
women aged >20 years (before 2016, only women aged >30
years were screened). The papanicolaou smear test is used to
screen for cervical cancer.

Female immigrants married to Korean husbands can get
the F-6 type visa, which allows them to gain South Korean
nationality. However, these women have low participation
rates in cervical cancer screening programs, which neces-
sitates special measures. Thus, it is important to identify
factors that influence participation rates in this population.
Previous studies have evaluated these factors among married
female immigrants aged >30 years; however, in 2016, the
age limit was lowered to 20 years. Therefore, these factors
should be re-evaluated in married female immigrants aged
>20 years.

In this study, we investigated factors related to participation
in national cervical cancer screening programs among female
immigrants in their 20s married to South Korean husbands.
The results could help in designing strategies to increase the
participation rate in cervical cancer screening programs.
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Materials and methods

1. Study population

The present study followed the methods described in a previ-
ous study [10]. Marital status was confirmed using the F-6
type visa, which is issued to immigrants with Korean spouses.
We requested that the National Health Insurance Services
(NHIS) provide data for immigrants in their 20s with the F-6
type visa (REQ202103473-005). The NHIS provided data
from the cervical cancer screening database under the NCSP.
The details of NCSP and cervical cancer screening have been
described elsewhere [10].

In total, 18,922,919 Korean females were eligible for cervi-
cal cancer screening between 2016 and 2017 (9,335,760 in
2016 and 9,587,159 in 2017). We excluded women who did
not have an F-6 type visas (n=18,871,786), age >30 years
(n=32,924), or those with missing information on socioeco-
nomic status or immigration (e.g., nationality and immigra-
tion date) (n=479). A total of 17,730 married immigrant
females in their 20s were enrolled in this study.

2. Definition of variables

The NCSP performs biannual cervical cancer screening and
covers the entire eligible Korean population. Since 2016, fe-
males in their 20s have been screened for cervical cancer via
the NCSP; therefore, the study population was enrolled from
2016 to 2017.

The duration of stay was calculated as the calendar year
from the immigration date to the participation date in cervi-
cal cancer screening, or the last date of the eligible year for
those who did not participate in screening. Duration was
classified as <2 years, 2-4 years, and >5 years. Nationality
was recorded as Chinese or other countries. Residential areas
were categorized as Seoul (capital city), urban city, and rural
city. Socioeconomic status was determined using the class
of insurance premium grades; grades 1-20 were classified as
quartiles from the lowest (1st; grades 1-5) to highest (4th;
grades 16-20). Occupation was validated based on partici-
pants’ jobs (yes or no). Comorbidities were determined using
Charlson Comorbidity Index (CCl), which is described else-
where; CCl was classified as >1 or no comorbidity. Eligibility
for general health examination by the NHIS is an important
factor that may affect participation in cancer screening. Gen-
eral health examination eligibility and participation were clas-
sified as participated, did not participate, and not eligible.
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3. Statistical analysis performed to estimate the effects of the associated factors
SAS 9.4 (SAS Institute Inc., Cary, NC, USA) was used for sta-  on participation in cervical cancer screening among married
tistical analyses. Student’s t-test and chi-square test were per-  immigrant females in their 20s. To control for the potential

formed to evaluate differences in continuous and categorical  effect of the general health examination, an additional multi-
variables, respectively. After adjusting for age, duration of  ple logistic analysis was performed among study participants
stay, nationality, residence, economic status, occupation,  who were not eligible for it.

and comorbidity, multiple logistic regression analysis was

Table 1. Descriptive statistics of married, immigrant, female participants in the cervical cancer screening program (2016-2017)

Cervical cancer participation

Variable P-value®
Yes (n=8,149) No (n=9,581) Total (n=17,730)

Duration of stay (yr)

<2 years 2,458 (48.8) 2,578 (51.2) 5,036 (28.4) <0.0001
2-4 years 5,214 (45.0) 6,383 (55.0) 11,597 (65.4)

>5 years 477 (43.5) 620 (56.5) 1,097 (6.2)

Nationality

China 805 (52.2) 373 (47.8) 1,542 (8.7) <0.0001
Other” 7,344 (45.4) 8,844 (54.6) 16,188 (91.3)

Residence

Capital city 932 (49.0) 967 (51.0) 1,899 (10.7) <0.0001
Urban city 2,076 (49.9) 2,083 (50.1) 4,159 (23.5)

Rural city 5,141 (44.1) 6,531 (55.9) 11,672 (65.8)

Economic status’

Q1 (lowest) 1,597 (44.3) 2,008 (55.7) 3,605 (20.3) 0.0133
Q2 2,451 (46.2) 2,859 (53.8) 5,310 (30.0)

Q3 2,856 (47.4) 3,173 (52.6) 6,029 (34.0)

Q4 (highest) 1,245 (44.7) 1,541 (55.3) 2,786 (15.7)

Occupation

No 7,513 (46.6) 8,606 (53.4) 16,119 (90.9) <0.0001
Yes 636 (39.5) 975 (60.5) 1,611(9.1)

General health screening

Participated 662 (48.3) 709 (51.7) 1,371 (7.7) <0.0001
Not participated 97 (19.5) 400 (80.5) 497 (2.8)

Not eligible subject 7,390 (46.6) 8,472 (53.4) 15,862 (89.5)

Comorbidity”

No 5,660 (45.1) 6,901 (54.9) 12,561 (70.9) 0.0002
Yes 2,489 (48.2) 2,680 (51.8) 5,169 (29.1)

Values are presented as number (%).

Descriptive statistics of married, immigrant, female participants in the cervical cancer screening program (2016-2017).

¥The t-test and chi-squared test were used to assess the significance of differences in continuous and categorical variables, respectively.

Q1 (lowest): 1-5th income class; Q2: 6-10th income class; Q3: 11-15th income class; Q4 (highest): 16-20th income class; derived from the
NIHS equation using the subject’s asset profiles.

“Charlson Comorbidity Index (CCI) weight 1 (dementia, connective tissue disease, ulcer disease, myocardial infarction, congestive heart failure,
chronic pulmonary disease, peripheral vascular disease, cerebrovascular disease, diabetes mellitus, mild liver disease).

“Defined as comorbidity=yes when the CCl score shown in the medical examination data is 1 or higher.
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Table 2. Association between participation in the cervical cancer screening program and related factors (2016-2017)

Variable

Univariate OR (95% ClI)

Multivariate OR (95% Cl)?

Age?

Duration of stay (yr)
<2 years

2-4 years

>5 years
Nationality

China

Other?

Residence

Capital city

Urban city

Rural city
Economic status”
Q1 (lowest)

Q2

Q3

Q4 (highest)
Occupation

No

Yes

General health screening
Participated

Not participated
Not eligible subject
Comorbidity?

No

Yes

0.96 (0.95-0.98)

1.24 (1.09-1.41)
1.06 (0.94-1.20)
1 (reference)

1.32 (1.19-1.46)
1 (reference)

1 (reference)
1.04 (0.93-1.16)
0.82 (0.74-0.90)

1 (reference)
1.08 (0.99-1.17)
1.13(1.04-1.23)
1.02 (0.92-1.13)

1 (reference)
0.75 (0.68-0.83)

3.92 (3.07-5.01)
1 (reference)
3.64 (2.91-4.55)

1 (reference)
1.14(1.07-1.22)

1.18 (1.03-1.35)
1.03(0.91-1.17)
1 (reference)

1.43(1.28-1.59)
1 (reference)

1 (reference)
1.02(0.92-1.14)
0.81(0.73-0.89)

1 (reference)
0.96 (0.88-1.05)
0.99 (0.91-1.09)
0.89 (0.80-0.99)

1 (reference)
0.76 (0.67-0.85)

4.16 (3.24-5.33)
1 (reference)
3.33(2.65-4.18)

1 (reference)
1.16 (1.09-1.24)

Values are presented as odds ratio (95% confidence interval).

Association between participation in the cervical cancer screening program and related factors (2016-2017).

OR, odds ratio; Cl, confidence interval.

a)Adjusted for age, duration of stay, nationality, residence, economic status, occupation, general health examination, and comorbidity were

performed for multiple logistic regression.
®Age of eligible subjects at the time of cervical cancer screening.

9Q1 (lowest); 1-5th income class; Q2: 6-10th income class; Q3: 11-15th income class; Q4 (highest): 16-20th income class; derived from the
National Institute of Health Sciences equation using the subject’s asset profiles.
9Charlson Comorbidity Index (CCI) weight 1 (dementia, connective tissue disease, ulcer disease, myocardial infarction, congestive heart failure,
chronic pulmonary disease, peripheral vascular disease, cerebrovascular disease, diabetes mellitus, mild liver disease).

“Defined as comorbidity=yes when the CCl score shown in the medical examination data is 1 or higher.
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Table 3. Association between participation in the cervical cancer
screening program and related factors among women not eligible
for general health examination

Variable Multivariate OR (95% CI)?

b)

Age

Duration of stay (yr)

0.96 (0.95-0.97)

<2 years 1.19(1.03-1.38)
2-4 years 1.02 (0.89-1.17)
>5 years 1 (reference)
Nationality

China 1.37 (1.22-1.53)
Other? 1 (reference)
Residence

Capital city 1 (reference)
Urban city 1.03(0.92-1.16)
Rural city 0.82 (0.74-0.91)

Economic status”

Q1 (lowest) 1 (reference)
Q2 0.98 (0.89-1.08)
Q3 1.02 (0.92-1.12)
Q4 (highest) 0.90 (0.80-1.00)
Occupation

No 1 (reference)
Yes 0.74 (0.64-0.87)
Comorbidity®

No 1 (reference)
Yes 1.15(1.07-1.23)

Values are presented as odds ratio (95% confidence interval).
Association between participation in the cervical cancer screening
program and related factors among women not eligible for general
health examination.

OR, odds ratio; Cl, confidence interval.

a)Adjusted for age, duration of stay, nationality, residence, economic
status, occupation, and comorbidity were performed for multiple
logistic regression.

YAge of eligible subjects at the time of cervical cancer screening.

9Q1 (lowest): 1-5th income class; Q2: 6-10th income class; Q3: 11-
15th income class; Q4 (highest): 16-20th income class; derived from
the National Institute of Health Sciences equation with subject’s asset
profiles.

“Charlson Comorbidity Index (CCI) weight 1 (dementia, connective
tissue disease, ulcer disease, myocardial infarction, congestive heart
failure, chronic pulmonary disease, peripheral vascular disease, cere-
brovascular disease, diabetes mellitus, mild liver disease).

“Defined as comorbidity=yes when the CCl score shown in the medi-
cal examination data is 1 or higher.
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4. Ethics statement
The present study was approved by the Institutional Review
Board of Korea University Ansan Hospital (No.: 2021AS0011).

Results

1. General characteristics of participants

The general characteristics of the study population are sum-
marized in Table 1. In total, 17,730 women were eligible for
the study, of which 8,149 (46%) participated in the cervical
cancer screening and 9,581 (54%) did not. All the partici-
pants were females. Participants with a shorter duration of
stay were more likely to participate in cervical cancer screen-
ing than those who stayed longer. Women from China were
more likely to participate in cervical cancer screening than
those from other countries.

2. Logistic regression analysis of factors affecting
cervical cancer screening behavior

Table 2 presents the results of the logistic regression analysis
of factors related to cervical cancer screening. Multiple logis-
tic regression analysis was conducted after adjusting for age,
duration of stay, nationality, residence, economic status, oc-
cupation, participation in general health screening, and co-
morbidities. The multiple logistic regression analysis showed
that compared to the other participants, the odds ratio (OR)
was increased for patients with short duration of stay (OR,
1.18; 95% confidence interval [Cl], 1.03-1.35), Chinese
nationality (OR, 1.43; 95% Cl, 1.28-1.59), participation in
general health screening (OR, 4.16; 95% Cl, 3.24-5.33), and
presence of comorbidity (OR, 1.16; 95% Cl, 1.09-1.24). The
OR increased with shorter duration of stay in South Korea.
Employed women had a lower OR than unemployed women
(OR, 0.76; 95% Cl, 0.67-0.85). Women who participated in
general health screening had the highest OR compared with
those with other factors. Therefore, the duration of stay, na-
tionality, occupation, participation in general health screen-
ing, and comorbidities were significantly associated with
participation in cervical cancer screening.

www.ogscience.org
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3. Association between participation in cervical
cancer screening and related factors stratified

by eligibility for participation in general health
screening

Women who did not participate (97/497 women, 19.5%) or
were not eligible for participation (7,390/8,472 women,
46.6%) in the general health screening had lower participation
in the cervical cancer screening than women who were eli-
gible or participated in the general health screening (Table 1).
Variables related to participation in cervical cancer screening
were stratified based on eligibility for participation in the
general health examination (Table 3). Among women who
were not eligible for general health examination and partici-
pated in the cervical cancer screening, the OR was signifi-
cantly lower in employed women (OR, 0.74; 95% Cl, 0.64-
0.87) than in unemployed women, and significantly higher
in Chinese woman (OR, 1.37; 95% Cl, 1.22-1.53) than in
women of other nationalities.

Discussion

A previous study evaluated the factors associated with cervi-
cal cancer screening among female immigrants aged >30
years who were married to South Korean men [10]. How-
ever, in 2016, the age limit for cervical cancer screening was
lowered to 20 years, which necessitated the re-evaluation of
factors associated with cervical cancer screening among fe-
male immigrants in their 20s. To the best of our knowledge,
the present study is the first to evaluate factors associated
with the participation of 20-30-year-old female immigrants,
married to Korean men, in national cervical cancer screening.

Of 17,730 women, 8,149 (46%) participated in cervi-
cal cancer screening and 9,581 (54%) did not. The exact
participation rate of women in their 20s remains unknown.
However, we estimated a participation rate of 46%, which is
significantly higher than that in women <40 years old (29%)
[11]. Many factors may explain the higher participation rate
of immigrants, including the high interest of married female
immigrants in their health.

Logistic regression analysis indicated that the duration of
stay, nationality, occupation, general health screening, and
comorbidity were related to the participation of married im-
migrant females in cervical cancer screening.

An interesting finding was that employed women in their

www.ogscience.org

20s had low participation rates. Many previous studies have
reported that employed women have high participation rates
in the screening [12-14]. In a previous study [10], employed
married female immigrants aged >30 years had a high par-
ticipation rate. Employers are mandated to sponsor health
checkups of their employees, failing which the Ministry of
Employment and Labor imposes penalties in accordance
with Article 72 of the Industrial safety and health act [15].
Employers encourage employees to participate in screen-
ing. Although the reason for the low participation rate of
employed women in their 20s in the screening program is
unclear, there are several explanations. First, the employment
rate among women in their 20s was very low (<10%), which
may have affected the participation rate. In addition, most
young women in their 20s may not pay attention to medical
checkups because of commitments to their job or social life.

A higher proportion of employed women did not un-
dergo cervical cancer screening than unemployed women.
Although the national general health examination is manda-
tory for employees, it does not include cervical cancer screen-
ing; therefore, workers should be advised to undergo such
screening.

In the present study, duration of stay in South Korea was
a significant predictor of participation in screening. Previous
studies have shown that longer duration of stay is associ-
ated with a higher screening rate [13,16,17]. In contrast, in
our study, a shorter duration of stay was associated with a
higher screening rate, whereas, a longer duration of stay was
a barrier to participation in the program. Women with a long
duration of stay in South Korea may be less likely to partici-
pate in cervical cancer screening, which is in contrast to the
findings of previous studies, possibly because most Chinese
female immigrants stay for a shorter duration than those
from other countries.

Previous studies have reported that women from China
are most likely to participate in general health care screen-
ing [18,19]. In our study, women from China had a higher
rate of participation in the screening program. The Chinese
population has a high immigration rate worldwide, includ-
ing to South Korea, which is one of the closest countries.
Chinese immigrant groups share various types of informa-
tion, including those related to healthcare, with each other
to help adapt to the new country. In addition, Chinese
immigrants have good family support, which positively af-
fects their participation rate in general healthcare screening.
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Therefore, non-Chinese immigrants should be encouraged to
share similar information among their own groups. In addi-
tion, specialized and individualized cervical cancer screening
programs for immigrants adapted to the social and cultural
characteristics of different countries should be considered.

According to a study, general health screening aims to
improve public health and reduce medical expenses by the
early detection and prevention of diseases [10]. However, it
does not include cervical cancer screening. In our study, only
20% of the people who did not participate in general health
screening underwent cervical cancer screening. Women who
underwent general health examinations had a higher cervi-
cal cancer screening rate than those who did undergo gen-
eral health examination. In a previous study [10], we found
similar results, which may be because women who undergo
general health examinations are more interested in health
and are more informed about healthcare-related information
than other women. A high rate of participation in general
health screening is likely to have a significant effect on cervi-
cal cancer screening because such people are more likely to
be interested in health checkups [20]. Therefore, participa-
tion in general health screening may be an important predic-
tor of cervical cancer screening.

In the present study, women with comorbidities had a
greater participation rate than those with no comorbidi-
ties, which may be because of their greater interest in their
health.

This study had several limitations. First, because we used
the NHIS database to obtain information on comorbidities
and participant eligibility, we were unable to examine all
potential variables of interest, such as educational level, sat-
isfaction with immigration, family history, and smoking and
alcohol use. Second, we selected participants based on mar-
riage visas at the time of screening; therefore, women who
had their visa status changed later, acquired South Korean
nationality, or were married to non-South Korean husbands
were excluded. Third, certain clinical and demographic
variables (e.g., smoking status, educational level, health in-
surance type, and marital status) that may influence partici-
pation in screening were not evaluated. Despite these limita-
tions, this is the first study to analyze the factors that affect
participation in cervical cancer screening among female im-
migrants in their 20s married to Korean husbands and living
in South Korea.

Appropriate programs to promote cervical cancer screen-
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ing, such as a media campaign through TV programs and
public advertisements, particularly among socially vulnerable
groups, should be implemented to improve awareness of the
importance of cervical cancer screening and reduce dispari-
ties in healthcare. Additional efforts are needed to improve
screening among young female immigrants in their 20s.
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