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Introduction: Measles remains a public health concern, particularly among populations with suboptimal vaccination coverage, including immigrants. Understanding the seroprevalence of measles antibodies in immigrant populations is essential to inform tailored vaccination strategies and reduce the risk of measles reintroduction.

Methods: This study evaluated measles IgG seroprevalence among 651 immigrants from 30 countries residing in Gwangju, South Korea. Participants were recruited between September 2022 and August 2024, and measles antibody levels were assessed using the LIAISON® XL assay. Statistical analyses included Fisher’s exact and chi-squared tests to identify associations between seropositivity and demographic factors.

Results: Measles antibody positivity rates varied significantly by age group (p < 0.01). Individuals born after 1995 exhibited the lowest seroprevalence (63.7%), while those born in 1964 or earlier were all seropositive (100%). Seroprevalence was particularly low among immigrants from Russia (68.1%), Kazakhstan (70.6%), Ukraine (72.7%), Mongolia (75.5%), and Cambodia (78.1%). Long-term residents demonstrated higher antibody positivity (92.9%) than other visa categories (p < 0.01), and women had higher seropositivity (85.8%) compared to men (80.0%), with a near-significant difference (p = 0.05).

Discussion: The higher seropositivity observed among long-term residents and women is likely due to prior immunization with the MMR (Measles Mumps Rubella) vaccine, which is recommended to prevent congenital rubella syndrome as part of pre-pregnancy vaccination protocols. This study underscores the importance of implementing tailored vaccination programs based on the characteristics of immigrant populations and focusing on countries with low seroprevalence to effectively prevent measles reintroduction.

Keywords
 measles; seroprevalence; antibody; immigrant; South Korea


1 Introduction

Measles is a highly contagious viral disease, preventable through effective vaccination. Despite global efforts to eradicate measles, the disease remains a significant public health threat, particularly in regions with suboptimal vaccination coverage. The World Health Organization (WHO) declared the elimination of measles in South Korea in 2014, a testament to the country’s successful vaccination programs. However, South Korea has continued to experience sporadic outbreaks due to imported cases (1, 2), as measles can be easily transmitted by individuals traveling internationally without adequate vaccination or whose immunity has waned over time.

Given the importance of maintaining high levels of immunity within the population to prevent outbreaks, it is crucial to assess the susceptibility of immigrants to measles and other vaccine-preventable diseases. Immigrant populations may have varying levels of immunity depending on their country of origin, access to healthcare, and history of vaccination. Understanding the seroprevalence of measles antibodies among these groups is essential for informing vaccination policies and ensuring adequate protection against potential outbreaks.

This study aims to evaluate the seroprevalence of measles antibodies among immigrants in Gwangju Metropolitan City, South Korea and provide insights to inform vaccination strategies. This research could contribute to strengthening public health policies by identifying gaps in immunity and proposing effective interventions for preventing the spread of measles among immigrants and the broader population.



2 Methods

This study was conducted among migrants living in Gwangju, South Korea, from September 2022 to August 2024. Each phase included a one-month pre-promotion period, followed by 2 to 3 months of implementation annually: September to October in 2022, October to November in 2023, and June to August in 2024. The study was publicized through posters and placards in English, Russian and Korean, as well as through the ethnic local community. Participants were asked to give informed consent, after which blood samples were taken, and sociodemographic information was collected through questionnaires in the above languages (Supplementary materials). Sociodemographic information including country of origin, birth year, sex, smoking, self-perceived health status, unmet medical needs within the past year, national health insurance, occupation type, income, visa status, and vaccination history (self-reporting) were collected via a questionnaire. These variables were categorized as follows: Birth year (1964 and before, 1965–1984, 1985–1994, or 1995 and after), gender (male or female), country of origin (e.g., Vietnam, Uzbekistan, China, Cambodia, Mongolia, or other), smoking status (current smoker, quit or never smoking), self-perceived health status (very good, good, fair, poor or very poor), unmet medical needs within the past year (yes, no, or not answered), national health insurance coverage (yes or no), occupation type (permanent worker [full-time], irregular worker [part-time/temporary, self-employed, or not working]), monthly income (less than 1.5 million KRW, 1.5–2.5 million KRW, 2.5–3.5 million KRW, more than 3.5 million KRW, or no personal income), visa status (long-term residential immigrants: permanent resident [F5], marriage migrant [F6], or Korean citizenship; other visa types: overseas ethnic Koreans [F4], working visit [H2], family visit [F1], resident [F2], non-professional employment [E9], study [D2], undocumented, or refused to reveal), vaccination history (yes, no, or do not know).

Participants underwent blood and urine tests, including measles immunoglobulin G (hereafter, measles IgG), as well as antibody tests for infectious diseases, and complete blood count, aspartate transaminase and alanine transaminase, creatinine, bilirubin, hemoglobin A1c, and a chest X-ray. All clinical laboratory tests except chest X-ray and urinalysis were performed by Seegene (Seegene, Seoul, Korea). Serum levels of measles IgG were evaluated using LIAISON® XL (DiaSorin, Dietzenbach, Germany). Measles IgG levels greater than 16.5 AU/mL were positive and considered protective, with levels between 13.5–16.4 AU/mL as equivocal, and less than 13.5 AU/mL as negative, according to the manufacturer’s guidelines. The LIAISON® XL assay demonstrates a specificity of 97.4% and a sensitivity of 94.7% for detecting measles IgG (manufacturer’s data). Seroprevalence was defined as the proportion of participants with measles IgG levels above the protective threshold of 16.5 AU/mL, expressed as a percentage of the total number of participants tested. In this study, the terms measles seroprevalence and measles IgG positive rate are used interchangeably to represent the same concept. Participants received medical consultation, and measles immunization was provided based on serological results, if necessary.

All statistical analyses were conducted using SPSS version 27.0 (IBM Corp, Armonk, NY). Continuous variables were assessed using the Mann–Whitney U-test or Student’s t-test depending on data distribution. Categorical variables were assessed using the Pearson χ2 test or Fisher’s exact test. Variables were considered statistically significant if the p-value was less than 0.05. This study protocol was approved by the Institutional Review Board (IRB) of Chonnam National University Hospital (CNUH 2022–365). The IRB confirmed informed consent.



3 Results

A total of 651 participants took part in the study, representing the following countries of origin: Vietnam 104 (16%), Uzbekistan 75 (11.5%), China 65 (10%), Mongolia 53 (8.1%), Kazakhstan 51 (7.8%), Russia 47 (7.2%), Philippines 43 (6.6%), Nepal 35 (5.4%), Ukraine 22 (3.4%), India 13 (2.0%), Bangladesh 9 (1.4%), Kyrgyzstan 8 (1. 2%), Nigeria, Liberia, and Indonesia each had 7 (1.1%) participants. Cameroon, Kenya, and Thailand each had 5 (0.8%) participants, Ghana and Sri Lanka each had 4 (0.6%) participants, Japan, Myanmar, and Pakistan each had 3 (0.5%) participants, Mexico 2 (0.3%), Uganda, France, South Africa, Italy, Laos, Canada, and Malaysia each had 1 participant (0.2%). The median age of participants was 36 years (IQR 28–48), with 285 (43.8%) men and 366 (56.2%) women.

Measles IgG seropositivity rates by year of birth group and nationality of participants are shown in Table 1. All participants born in 1964 or earlier were measles IgG positive, and there was a clear decreasing trend in measles IgG positivity rate in more recent birth year group across all countries. Table 1 also includes the measles IgG antibody positivity rates by vaccination history for each country of origin. Vaccinated participants generally exhibited higher seropositivity rates compared to unvaccinated participants, with notable variability across countries. Vietnamese vaccinated individuals having a seropositivity rate of 88.2%, while Russia showed a lower rate at 66.7%. Among unvaccinated participants, Cambodia’s group showed a seropositivity rate of 77.8%, indicating variability in immunity levels by vaccination status and country of origin.



TABLE 1 Number of immigrants who participate in this study according to country of origin, birth cohort and gender.
[image: Table1]

In this study, measles seroprevalence by country of origin was greater than 90% in Vietnam, the Philippines, and China, between 80 and 90% in Uzbekistan, Nepal, and other countries, and less than 80% in Cambodia, Mongolia, Ukraine, Kazakhstan, and Russia (Figure 1). The measles Ig G titer distribution for each country is presented, Figure 2 illustrating the median and interquartile range (IQR) values for participants by their country of origin. The titer levels indicate variability across countries, with lower titers observed in participants from Russia, Kazakhstan, Mongolia, Cambodia, and Ukraine, which aligns with their lower seroprevalence rates.

[image: Figure 1]

FIGURE 1
 Measles IgG seroprevalence among immigrants residing in Korea, categorized by country of origin.
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FIGURE 2
 Measles IgG titers among immigrants residing in Korea, categorized by country of origin.


We compared antibody positivity according to socio-demographic characteristics of immigrants (Table 2). We categorized participants by year of birth into four groups and found that recent births were associated with lower measles IgG positivity rates (p < 0.01, chi-squared test). In addition, there was a statistical difference in measles IgG seroprevalence rate between long-term residents (marriage visa, permanent residence, Korean citizenship) and other immigrants (p = 0.01, Chi-square test). Other factors such as national insurance coverage, monthly income, occupation type and unmet medical needs did not statistically differ measles IgG seropositivity in immigrants.



TABLE 2 Demographic and socioeconomic characteristics with measles seroprevalence in immigrants residing South Korea.
[image: Table2]



4 Discussion

In this study, we evaluated measles IgG seroprevalence among 651 immigrants from 30 countries residing in Gwangju, South Korea. The results revealed significant variability in seropositivity based on country of origin and age. Across all countries, younger age groups consistently exhibited lower measles antibody positivity rates, which is in line with similar findings from previous research (3, 4). Participants born in 1984 or later showed a measles IgG positivity rate of 74.7%, whereas all participants born in 1964 or earlier were positive. The low positivity rate in younger age groups is thought to be due to the vaccine-induced immunity waning over time, but the natural immunity following measles infection is maintained in older age groups (5).

The study identified particularly low measles IgG positivity rates in immigrants from Russia (68.1%), Kazakhstan (70.6%), Ukraine (72.7%), Mongolia (75.5%), and Cambodia (78.1%). Russia has maintained high measles vaccination coverage rates since introducing a two-dose schedule in 1986 (6). Measle Containing Vaccine 1 (MCV1) coverage increased steadily from 76% in 1986 to over 90% by 1994, and since 1996, Russia has consistently maintained an MCV1 coverage rate exceeding 95% (7). However, gaps in immunity may exist among immigrants due to the waning of vaccine-induced immunity over time, as immunity from vaccination tends to decline more quickly compared to that acquired through natural infection (8). A prior study in Russia reported that 21.4–22.7% of healthcare workers and women in labor aged 21–43 years were seronegative (9). Given that the previous study population was likely to have received additional Measles, Mumps, Rubella (MMR) vaccination to prevent hospital infections and congenital rubella syndrome, the measles IgG positivity rate among Russian immigrants in our study may better reflect the actual immunity status of the general population.

Kazakhstan, like Russia, has maintained over 90% MCV1 coverage since the 1990s (10). Notably, reported vaccination rates for MMR in Kazakhstan were exceptionally high, with MCV1 coverage reaching 98% in 2013 and exceeding 99% in 2014 and 2016. These rates theoretically suggest sufficient population immunity to prevent measles outbreaks. However, our study revealed a measles IgG positivity rate of only 70.6% among Kazakhstan immigrants. A possible explanation lies in findings from a 2015 measles outbreak in Kazakhstan, which revealed that 27% of confirmed cases reported no prior vaccination, and nearly half (46.7%) lacked documented vaccination records (10). This discrepancy suggests that reported vaccination rates may not fully reflect actual vaccination practices, highlighting potential gaps in vaccine delivery or documentation. These findings underscore that even in countries with reported high vaccination rates, large number of individuals who unverified vaccination histories and inconsistent record-keeping may be susceptible to measles.

Ukraine exhibited fluctuating vaccination coverage, which likely contributed to its lower seroprevalence (72.7%). MCV1 coverage exceeded 90% from 1990 to 2008 but dropped significantly to 42–79% between 2009 and 2016 (7), largely due to vaccine hesitancy stemming from reports of adverse events and vaccine supply shortages (11). This period of reduced vaccination coverage may have led to gaps in immunity among those who missed vaccinations during this time, particularly in younger cohorts. Although vaccination coverage rebounded to 88% by 2021 (7), the impact of prior disruptions in vaccination efforts may persist, contributing to the lower seroprevalence observed in Ukrainian immigrants.

Mongolia introduced MCV1 in 1973 with limited initial coverage (1–20%), and MCV2 in 1989 (7). Since the mid-1990s, MCV1 coverage has exceeded 95% (12). However, a large measles outbreak in 2015–2016 primarily affected young adults aged 15–24 years, revealing immunity gaps among those born before MCV2 introduction or missed during supplementary immunization activities (SIAs) (12). The low measles IgG seroprevalence observed in Mongolian immigrants in our study may reflect these historical immunity gaps.

In Cambodia, the measles monovalent vaccine was introduced into the routine immunization program in 1986. The first-dose coverage rate of measles-containing vaccine (MCV1) has shown an increasing trend since 2004, consistently achieving high coverage rates (above 90%) since 2009 and reaching 95% in 2015 (13). Since 2008, WHO and UNICEF Estimates of National immunization Coverage (WUENIC) have shown MCV1 coverage peaking at 92% in 2009 (7) but stabilizing at 83–87% in subsequent years, indicating consistently moderate vaccination rates over time. In our study, Cambodian immigrants showed a measles IgG positivity rate of 78.1%, which is consistent with Cambodia’s historical vaccination trends. Similarly, a previous study reported a measles IgG positivity rate of 79.2% among marriage migrants from Cambodia (4).

In this study, due to the limited reliability of vaccination histories collected through self-reporting, we could not directly analyze the relationship between vaccination status and antibody positivity. Previous studies have demonstrated that measles antibodies acquired through natural infection tend to persist for a longer duration compared to vaccine-induced immunity, which may wane over time, particularly in older age groups (14). As discussed earlier, the variability in measles IgG seropositivity observed among countries in this study can be attributed to multiple factors. In Ukraine, reduced vaccination coverage during certain periods likely contributed to immunity gaps. In Russia, increased vaccination coverage may have resulted in reduced natural immunity within the population, combined with waning immunity over time. Kazakhstan highlights potential discrepancies between reported vaccination rates and actual vaccination practices, as evidenced by gaps in documented vaccination histories observed during outbreaks. These factors collectively underscore the multifaceted nature of immunity dynamics and the importance of considering both natural infection and vaccination coverage when evaluating population immunity.

Notably, higher measles IgG positivity rates were observed among long-term residents, which included individuals on marriage visas, permanent residents, and naturalizations in present study. This finding is likely linked to the fact that 93 of the 98 long-term residents were women, a demographic more likely to have undergone rubella antibody testing as part of pre-pregnancy healthcare protocols. Women planning pregnancy are recommended to receive MMR vaccinations if they test negative for rubella antibodies (15), potentially explain the higher measles seropositivity in this group. This suggests that targeted testing and vaccination of immigrant women may contribute to higher immunity in females, although the difference was not statistically significant (p = 0.05).

This study has several limitations. First, the participants were primarily immigrants residing in Gwangju, South Korea, which may limit the generalizability of the findings to the broader immigrant population across the country. Additionally, the study included immigrants from a wide range of countries, and the sample size for each country was relatively small, which may reduce the statistical power when comparing country-specific antibody positivity rates.

Despite these limitations, the country-specific seroprevalence data presented in this study are valuable for estimating the potential risk of measles reintroduction in particular communities. These findings can inform public health strategies such as MMR vaccination recommendations and mandatory measles antibody testing for immigrants based on their country of origin. Targeted vaccination and screening programs for immigrants from countries with lower seroprevalence, such as Russia, Kazakhstan, and Ukraine, could play a crucial role in mitigating the risk of future outbreaks and safeguarding both immigrant and native populations in South Korea.



Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number(s) can be found at: https://doi.org/10.7910/DVN/632XJY.



Ethics statement

The studies involving humans were approved by the Institutional Review Board of Chonnam National University Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was obtained directly from participants aged 19 years and older. For participants aged 7 to 18 years, written informed consent was obtained from both the participants themselves and their legal guardians/next of kin. For children aged 7 to 12 years, a simplified version of the informed consent form, designed specifically for younger participants using age-appropriate language, was used to ensure understanding.



Author contributions

RL: Methodology, Writing – original draft. SK: Data curation, Writing – original draft. HN: Data curation, Writing – original draft. JS: Data curation, Writing – review & editing. JY: Data curation, Writing – original draft. AP: Data curation, Writing – original draft. SB: Data curation, Writing – original draft. SP: Data curation, Writing – original draft. JC: Methodology, Writing – original draft. JK: Methodology, Writing – original draft. S-WC: Project administration, Writing – original draft. S-SK: Project administration, Writing – original draft. BS: Project administration, Writing – original draft. KK: Project administration, Writing – original draft. K-HP: Project administration, Writing – original draft. SEK: Formal analysis, Funding acquisition, Visualization, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research, authorship, and/or publication of this article. This study was supported by a grant (HCRI19018) of the Chonnam National University Hwasun Hospital Institute for Biomedical Science.



Acknowledgments

We sincerely thank the Gwangju Institute for Public Health and Equity, Koryeoin Gwangju Clinic, Immigrant Whole Support Center, Gwangju Migrant Health Center, Gwangju International Residents Center, Gwangju Migrant Women’s Support Center, Gwangju International Center, Gwangju Seogu Family Center, and the Gwangju Jeonnam Branch of the Korean National Tuberculosis Association for their invaluable support and collaboration throughout the course of this study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Generative AI was used in the preparation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1505489/full#supplementary-material



References

 1. Eom, H, Park, Y, Kim, J, Yang, JS, Kang, H, Kim, K , et al. Occurrence of measles in a country with elimination status: amplifying measles infection in hospitalized children due to imported virus. PLoS One. (2018) 13:e0188957. doi: 10.1371/journal.pone.0188957 

 2. Yang, TU, Kim, JW, Eom, HE, Oh, HK, Kim, ES, Kang, HJ , et al. Resurgence of measles in a country of elimination: interim assessment and current control measures in the Republic of Korea in early 2014. Int J Infect Dis. (2015) 33:12–4. doi: 10.1016/j.ijid.2014.09.016 

 3. Ang, LW, Gao, Q, Cui, L, Farwin, A, Toh, M, Boudville, IC , et al. Prevalence of measles antibodies among migrant workers in Singapore: a serological study to identify susceptible population subgroups. BMC Infect Dis. (2022) 22:88. doi: 10.1186/s12879-022-07066-2 

 4. Kim, S, Kim, SA, Hong, H, Choi, SR, Na, HY, Shin, SU , et al. Measles susceptibility of marriage migrant women in Korea. Epidemiol Health. (2022) 44:e2022031. doi: 10.4178/epih.e2022031 

 5. Carazo, S, Billard, MN, Boutin, A, and De Serres, G. Effect of age at vaccination on the measles vaccine effectiveness and immunogenicity: systematic review and meta-analysis. BMC Infect Dis. (2020) 20:251. doi: 10.1186/s12879-020-4870-x 

 6. Onishchenko, G, Ezhlova, E, Gerasimova, A, Tsvirkun, O, Shulga, S, Lipskaya, G , et al. Progress toward measles elimination in the Russian Federation, 2003-2009. J Infect Dis. (2011) 204:S366–72. doi: 10.1093/infdis/jir083 

 7. World Health Organization. (2024). Measles vaccination coverage. World Health Organization. Available at: https://immunizationdata.who.int/global/wiise-detail-page/measles-vaccination-coverage (Accessed November 15, 2024).

 8. Kang, HJ, Han, YW, Kim, SJ, Kim, YJ, Kim, AR, Kim, JA , et al. An increasing, potentially measles-susceptible population over time after vaccination in Korea. Vaccine. (2017) 35:4126–32. doi: 10.1016/j.vaccine.2017.06.058 

 9. Kostinov, MP, Zhuravlev, PI, Gladkova, LS, Mashilov, KV, Polishchuk, VB, Shmitko, AD , et al. Comparative analysis of the measles antibody levels in healthy medical personnel of maternity Ward and Women in labor. Front Immunol. (2021) 12:680506. doi: 10.3389/fimmu.2021.680506 

 10. Abeev, A, Zhylkibayev, A, Kamalova, D, Kusheva, N, Nusupbaeva, G, Tleumbetova, N , et al. Epidemiological outbreaks of measles virus in Kazakhstan during 2015. Jpn J Infect Dis. (2018) 71:354–9. doi: 10.7883/yoken.JJID.2017.565 

 11. Budigan Ni, H, de Broucker, G, Patenaude, BN, Dudley, MZ, Hampton, LM, and Salmon, DA. Economic impact of vaccine safety incident in Ukraine: the economic case for safety system investment. Vaccine. (2023) 41:219–25. doi: 10.1016/j.vaccine.2022.11.004 

 12. Nogareda, F, Gunregjav, N, Sarankhuu, A, Munkhbat, E, Ichinnorov, E, Nymadawa, P , et al. Measles and rubella IgG seroprevalence in persons 6 month-35 years of age, Mongolia, 2016. Vaccine. (2020) 38:4200–8. doi: 10.1016/j.vaccine.2020.04.024 

 13. Hagan, J, Dashpagma, O, Vichit, O, Chham, S, Demberelsuren, S, Grabovac, V , et al. Challenges for sustaining measles elimination: post-verification large-scale import-related measles outbreaks in Mongolia and Cambodia, resulting in the loss of measles elimination status. Vaccines (Basel). (2024) 12:821. doi: 10.3390/vaccines12070821

 14. Moss, WJ. Measles. Lancet. (2017) 390:2490–502. doi: 10.1016/S0140-6736(17)31463-0

 15. McLean, HQ, Fiebelkorn, AP, Temte, JL, and Wallace, GS, Centers for Disease C, Prevention. Prevention of measles, rubella, congenital rubella syndrome, and mumps, 2013: summary recommendations of the advisory committee on immunization practices (ACIP). MMWR Recomm Rep. (2013) 62:1–34. Available at: https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6204a1.html


Copyright
 © 2024 Lee, Kim, Na, Seo, Yoon, Park, Bae, Park, Cho, Kim, Choi, Kweon, Sun, Kim, Park and Kim. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-12-1505489-t001.jpg
Country of origin

Vietham  Uzbekistan Cambodia  Mongolia  Kazakhstan ~ Russia Philippines Ukraine  Others
Total 104 75 65 64 53 51 47 43 35 22 92
Birth cohort
1964 and 18(100) 22(100) 9(100) 1(100) 3(100) 5(100) 12(100) 1(100) 0(=) 6(100) 5(100)
before
1965-1984 41(100) 25(92) 34(88.2) 8(75) 7(85.7) 14(92.9) 13(61.5) 25(100) 5(100) 4(75) 26(96.2)
1985-1994 27(100) 11(72.7) 18(88.9) 35(82.9) 18(94.4) 8(50) 10(60) 8(100) 19(89.5) 6(50) 33(84.8)
1995 and 18(66.7) 17(70.6) 4(100) 20(70) 25(56) 21(52.4) 12(50) 9(66.7) 11(54.5) 6(66.7) 28(71.4)
after
Gender \
Male 37(89.2) 23(73.9) 17(88.2) 41(75.6) 17(76.5) 19(52.6) 12(50) 21(90.5) 27(77.8) 8(87.5) 63(88.9)
Female 67(97) 52(92.3) 48(91.7) 23(82.6) 36(75) 32(81.3) 35(74.3) 22(95.5) 8(87.5) 14(64.3) 29(75.9)

Vaccination history |

Yes 17(882) 64(85.9) 28(89.3) 1(100) 18(722) 37(81.1) 39(66.7) 6(83.3) 5(100.0) 21(71.4) 22(86.4)
No 45(100) 7(85.7) 12(91.7) 45(77.8) 16(87.5) 8(62.5) 3(100) 27(92.6) 12(83.3) 0(0) 47(91.5)
Do not 42(90.5) 4(100.0) 25(92.0) 18(77.8) 19(68.4) 6(167) 5(60.0) 10(100) 18(722) 1(100) 23(69.6)
know.

icate measles seroposit

rate of each group.





OPS/images/fpubh-12-1505489-t002.jpg
Seropositive Seronegative or equivalent p value

rth year <001%
Born in 1964 or earlier 85(100) 0(0)
1965-1984 185 (91.6) 17 (8.4)
1985-1994 163 (845) 30(15.5)
Born in 1995 or later 109 (63.7) 62(36.3)
Sex 005
Male 228 (80.0) 57(20.0)
Female 314(85.8) 52(14.2)
Smoking 028
Current smoker 85(81.0) 20(19.0)
Quitor never smoking 446 (85.1) 78 (14.9)
Self-perceived health status 070
Very good 33(78.6) 9(21.4)
Good 132 (86.3) 21(13.7)
Fair 309 (84.0) 59 (16.0)
Poor 55 (85.9) 9(14.1)
Very poor 3(100) 0
Unmet medical needs within 1 year* 008
Yes (at least once) 268 (87.0) 40 (13.0)
No 262 (81.9) 58(18.1)
Not answered 12(522) 11(478)
National health insurance coverage 063
Yes 345 (82.7) 72(17.3)
No 197(84.2) 37(158)
Occupation type 079
Permanent worker (full-time) 231 (82.8) 48(172)
Irregular worker (part time/ 36(85.7) 6(143)
temporary)
Self-employed 4(100) 0(0)
Not working 271 (83.1) 55(167)
Monthly personal income 035
Below 1,500,000 won 134(86.5) 21(135)
1,500,000-2,500,000 won 138(85.2) 24(148)
2,500,000-3,500,000 won 65(77.4) 19(226)
Above 3,500,000 won 15 (88.2) 2(118)
No personal income 190 (81.5) 43(18.5)
Visa status <001%
Long-term residential immigrants* 91(92.9) 70.1)
Other visa/refused to reveal* 451 (81.6) 102 (18.4)

“Statistical ignificance (p < 0.0, Chi-square test).

Unmet medical needs within 1 year were compared using two categories:yes (at least once)” and 'no:
“Long-term residential immigrants include 21 permanent resident visa (F5), 50 marriage visa (F6) and 27 cases of naturalization (Korean citizen). Ninety-three was female of the 98
participants with total long-term residential immigrants.

“There were 142 cases of undocumented or refused to reveal.






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Seroprevalence of measles antibody among immigrants in Gwangju, South Korea



		1 Introduction



		2 Methods



		3 Results



		4 Discussion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		References



















OPS/images/fpubh-12-1505489-g001.jpg
Country of Origin ~ Prevalence(%) (95% CI)
Vietnam- 94-2 89.7-98.8 [E——
Philiphines 93.0 85.1-100 — e
China- 90.8 83.5-98.0 e
Uzbekistan- 86.7 78.8-94.5 —e——i
Nepal 80.0 66.1-93.9 ————
Cambodia-{ 78.1 67.7-88.5 —
Mongolia-{ 755 63.5-87.4 —e———
Ukraine 72.7 52.5-92.9 P —
Khazahstan— 70.6 57.7-83.5 [ —
Russia 68.1 54.3-81.9 — e
Others- 84.8 77-3792.3 —e—
o 2 fl) 4(‘) 6 (I) 8 (IJ 1 olo

Measles IgG seroprevalence





OPS/images/fpubh-12-1505489-g002.jpg
Measles Ig G titer

3007

250

200+

150

1004

50

Positive cut off

£
:
X

g
g
&
=

5
]
=]

Median 300 178 157 948 732 631 S5 288 119 46 300

IQR 1455 37.5 604 188 162 118 9.4 7.0 254 14.8  39.9
-300 -300 -300 -300 -300 -202 -300 -300 -300 -300  -300





OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Seroprevalence of measles
antibody among immigrants in
Gwangju, South Korea












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
¥ frontiers Frontiers in Public Health






