
Clin. Exp. Obstet. Gynecol. 2025; 52(7): 39133
https://doi.org/10.31083/CEOG39133

Copyright: © 2025 The Author(s). Published by IMR Press.
This is an open access article under the CC BY 4.0 license.

Publisher’s Note: IMR Press stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Original Research

Prevalence of Ureaplasma urealyticum andMycoplasma hominis in the
Korean Population and Their Association With Preterm Birth in
Singleton and Twin Pregnancies
Hyen Chul Jo1,2,3, Ji Eun Park1,2,3, Jong Chul Baek1,2,3, Iyun Kwon1, Juseok Yang1,2,3,*
1Department of Obstetrics and Gynecology, Gyeongsang National University Changwon Hospital, 51427 Changwon, Republic of Korea
2Department of Obstetrics and Gynecology, Gyeongsang National University School of Medicine, 52727 Jinju, Republic of Korea
3Institute of Health Science, Gyeongsang National University, 52828 Jinju, Republic of Korea
*Correspondence: yangandshin@gmail.com (Juseok Yang)
Academic Editor: George Daskalakis
Submitted: 19 March 2025 Revised: 4 May 2025 Accepted: 3 June 2025 Published: 23 July 2025

Abstract

Background: Colonization of the lower genital tract by Ureaplasma urealyticum (UU) and Mycoplasma hominis (MH) has been as-
sociated with adverse pregnancy outcomes, including preterm birth, but evidence remains inconsistent. This study aimed to assess
the association between UU/MH colonization and preterm birth in singleton and twin pregnancies among Korean women. Methods:
This single-center observational study reviewed electronic medical records of pregnant women who attended the obstetrics clinic at
Gyeongsang National University Changwon Hospital from January 2017 to December 2020. A total of 1614 pregnant women with
available UU and MH test results were included. Both singleton (n = 1298) and twin pregnancies (n = 316) were analyzed. Vaginal swab
samples were tested using culture methods, and obstetric outcome data were collected. Statistical analyses included Student’s t-test and
chi-square (χ2) test, with p-values calculated for statistical significance. Results: The prevalence of UU and/or MH colonization in the
lower genital tract was 36.6% (n = 590/1614). In singleton pregnancies, UU/MH positive women had a higher incidence of preterm birth
compared to the negative group (24.6% vs. 16.8%, p< 0.001), with an odds ratio (OR) of 1.62. Late preterm birth (34+0 to 36+6 weeks)
constituted the majority of preterm births in singleton pregnancies. There was no significant difference in the proportion of small for
gestational age (SGA) neonates between the two groups. In twin pregnancies, UU/MH colonization did not significantly affect preterm
birth rates (p = 0.443). Bacterial vaginosis was significantly associated with UU/MH colonization (p < 0.001), but was not associated
with increased risk of preterm birth (p = 0.189). Conclusions: UU and MH colonization is prevalent in pregnant women in South Korea
and is associated with an increased risk of preterm birth in singleton pregnancies. However, this association is not observed in twin
pregnancies. Further multi-center studies utilizing both culture-based and polymerase chain reaction (PCR) methods are necessary to
evaluate neonatal outcomes and to refine clinical management strategies.
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1. Introduction
The genera Ureaplasma and Mycoplasma belong to

the family Mycoplasmataceae [1] and are recognized as
the smallest free-living organisms [2,3]. These intracel-
lular bacteria are sexually transmitted pathogens that can
cause urogenital infections in humans [3]. The significance
of these organisms lies in their potential to adversely af-
fect fertility and pregnancy [4–8]. They can trigger se-
men inflammation, reduce sperm quality [9–11], and in-
duce female infertility [12–14], spontaneous abortion [15–
17], and preterm labor, often resulting in preterm birth
[13,14,18–21]. Furthermore, newborns and immunocom-
promised hosts are particularly susceptible to infections
caused by these intracellular organisms [22–24]. Notably,
Ureaplasma urealyticum (UU) is a common cause of central
nervous system and lower respiratory infections in prema-
ture infants [22–28].

The colonization of UU and Mycoplasma hominis
(MH) in the human genital tract can be detected using vagi-

nal swab samples via polymerase chain reaction (PCR) tests
[29] or culture [30] methods. Although a positive result
confirms the presence of the bacteria, detection of these
microorganisms does not necessarily warrant treatment in
non-pregnant women due to limited evidence supporting
their role in causing symptoms [31–33]. However, in preg-
nant women, genital infection or colonization by UU and
MH is generally considered a risk factor for adverse preg-
nancy outcomes [15–21]. Intra-amniotic infection or colo-
nization with UU is associated with chorioamnionitis [34–
38], a condition that can lead to preterm birth. More-
over, vertical transmission of UU occurs in 18%–55% of
neonates born to colonized mothers [39,40].

A key clinical question is whether colonization of the
lower genital tract by UU and/or MH increases the risk
of adverse pregnancy outcomes, particularly preterm birth.
Although this relationship has been studied, findings re-
main inconclusive, and limited data are available from Ko-
rean populations. Therefore, we conducted a study to eval-
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Fig. 1. Prevalence of UU andMH colonization in pregnant women in South Korea. UU,Ureaplasma urealyticum; MH,Mycoplasma
hominis.

uate the association between UU and MH colonization and
the risk of preterm birth in both singleton and twin pregnan-
cies in South Korea. Our objective was to assess whether
genital colonization with these organisms is associated with
a higher incidence of preterm birth.

2. Methods
2.1 Study Design

This single-center observational study reviewed elec-
tronic medical records of pregnant womenwho attended the
obstetrics clinic at Gyeongsang National University Chang-
won Hospital between January 2017 and December 2020.
We included patients with documented UU and MH test re-
sults. Both singleton and twin pregnancies were included,
while patients without delivery records were excluded.

2.2 Identification of UU and MH
The detection of UU and MH was conducted using

culture methods Vaginal swab samples were transferred
to transport media, and identification of the microorgan-
isms was performed using the commercially available My-
coplasma IST-2 kit (bioMerieux, Marcy-l’Etoile, France).
Incubation and confirmation of color changes in the me-
dia were conducted strictly according to the manufacturer’s
instructions. Results for UU and MH were analyzed retro-
spectively. Additionally, we performed vaginal swab cul-
tures to identify concurrent bacterial vaginosis. Diagnosis
of bacterial vaginosis was made according to the Nugent
scoring system, which is based on Gram-stained vaginal
smears on a scale from 0 to 10, with scores of 7–10 indi-
cating bacterial vaginosis.

2.3 Data Collection

Relevant clinical data were collected retrospectively
by reviewing electronic medical records. Data included pa-
tient age, parity, gestational age at delivery, birth weight,
and obstetrical and medical complications. The interval be-
tween testing and delivery was calculated, and the appropri-
ateness of neonatal birth weight was determined based on
percentile distributions by gestational age from Korean ref-
erence data published by Lee JK et al. [40].

2.4 Statistical Analysis

Statistical analyses were performed using R software
version 4.2.1 (R Project for Statistical Computing, Vienna,
Austria). Continuous variables were expressed as mean
± standard deviation (SD) or as median and interquartile
range, as appropriate. Comparisons were performed using
Student’s t-test or the Wilcoxon rank-sum test, depending
on the normality of the data assessed by the Shapiro-Wilk
test. Categorical variables were expressed as counts and
percentages and compared using Pearson’s chi-square (χ2)
test or Fisher’s exact test, accordingly.

The association between UU/MH colonization and
preterm birth was evaluated by calculating odds ratios
(ORs) and 95% confidence intervals (CIs). A p-value of
less than 0.05 was considered statistically significant. No
multivariate adjustments were applied due to the retrospec-
tive and descriptive nature of the study. Missing data were
excluded from the analysis.

3. Results
We collected 1822 test results for UU andMH in preg-

nant women between January 2017 and December 2020.
Of these, 202 were excluded due to the absence of delivery
records, 186 cases were lost to follow-up after testing, and
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Table 1. General characteristics.
Characteristic Singleton (n = 1298) Twin (n = 316) p-value

Age (year) 33.4 ± 4.3 33.3 ± 3.6 0.706
Parity (number)† 0 (0–4) 0 (0–3) <0.001
Weeks’ gestation at delivery 38.1 (37.1, 39.0)† 36.3 (35.5, 37.0) <0.001
Weeks’ gestation at test 22.6 (14.1, 32.0) 23.2 (15.3, 29.2) 0.561
UU and MH

Both negative 810 (62.4) 214 (67.7)
Positive UU 488 (37.6) 102 (32.3) 0.078
Positive MH 18 3 0.735

HTN <0.001
No 1208 (93.1) 269 (85.1)
Yes 90 (6.9) 47 (14.9)

DM 0.025
No 1081 (83.3) 280 (88.6)
Yes 217 (16.7) 36 (11.4)

Hyperthyroidism 0.518
No 1282 (98.6) 310 (98.1)
Yes 16 (1.4) 6 (1.9)

Hypothyroidism 0.141
No 1197 (92.2) 299 (94.6)
Yes 101 (7.8) 17 (5.4)

Data were presented as mean ± SD or number and percentile, as appropriate. p-value
below 0.05 was considered statistically significant.
† Data were presented as median and interquartile ranges.
UU, Ureaplasma urealyticum; MH, Mycoplasma hominis; HTN, hypertension; DM,
diabetes mellitus.

16 were transferred to other facilities before delivery. Ad-
ditionally, deliveries occurring before 23 weeks’ gestation
were excluded (n = 6). Consequently, a total of 1614 cases
were included in the analyses.

3.1 General Characteristics of the Cohort
Table 1 summarizes the general characteristics of the

cohort. The prevalence of UU and/or MH in the lower
genital tract of pregnant women was 36.6% out of 1614
pregnant women, including both singleton and twin preg-
nancies. The presence of UU and/or MH was slightly
higher in singleton pregnancies compared to twin pregnan-
cies (37.6% vs. 32.3%), although this difference was not
statistically significant (p = 0.078) (Fig. 1). Vaginal swab
cultures revealed no cases of isolated MH growth. The co-
hort showed significant differences in parity (p < 0.001),
gestational age at delivery (p < 0.001), and maternal ob-
stetric complications such as hypertensive disorders (p <

0.001) and gestational/overt diabetes (p = 0.025). Notably,
singleton pregnancies had a higher prevalence of diabetes.
In this study, all positive cases for MH were co-detected
with UU; no cases of MH-only colonization were observed.
Therefore, the organisms were not statistically analyzed as
independent exposures.

3.2 Pregnancy Outcomes in Singleton Pregnancies

The relationship between UU/MH colonization in the
lower genital tract of pregnant women with singleton preg-
nancies and pregnancy outcomes is shown in Fig. 2. As
shown in Table 2 (Ref. [40]), preterm birth occurred more
frequently in the UU/MH positive groups with statistical
significance (24.6% vs. 16.8%, p < 0.001). The OR was
calculated as 1.62 (p< 0.001). Among all preterm births in
the two groups, late preterm birth accounted for the highest
proportion (77.2% and 78.3%, respectively). Compared to
full-term delivery, the rate of late preterm birth was more
common in the UU/MH positive group (p = 0.002). The
presence of the two microorganisms did not affect neona-
tal birth weight, as the percentiles of small for gestational
age (SGA) and large for gestational age (LGA) neonates did
not significantly differ between the groups (p = 0.370 and
0.283, respectively).

Fig. 2 illustrates the association between UU and MH
colonization and preterm birth in singleton pregnancies. In
the UU/MH-positive group, there was a significantly in-
creased risk of overall preterm birth (24.6% vs. 16.8%, p
< 0.001) as well as late preterm birth (p = 0.002).

3.3 Pregnancy Outcomes in Twin Pregnancies

In twin pregnancies, the colonization of UU/MH did
not result in significant differences in pregnancy outcomes,
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Fig. 2. Association with preterm birth in singleton pregnancies.

as shown in Table 3. There was, however, a trend toward
a higher incidence of very preterm birth in the UU/MH-
positive group compared to the negative group (2.1% vs.
6.8%); however, this difference was not show statisti-
cally significant (p = 0.106). Due to the absence of a
population-based Korean growth chart correlating neonatal
birth weight with gestational age, an evaluation of UU/MH
colonization with birth weight was not available.

3.4 Concurrent Bacterial Vaginosis and Conventional
Culture

Conventional culture were performed alongside the
vaginal swab for the detection of UU and MH colonization
in pregnant women; results are shown in Table 4. A sig-
nificant association was observed between the presence of
UU/MH colonization and positive bacterial vaginosis (p <

0.001), with bacterial vaginosis diagnosed based on a Nu-
gent score of≥7. However, individuals with a Nugent score
≥7, equivalent to a diagnosis of bacterial vaginosis at any
point during their pregnancy, showed no increased risk of
preterm birth (p = 0.189). Conventional culture results also
revealed a similar pattern to that of bacterial vaginosis, in-
dicating that UU/MH-positive pregnant women had a sig-
nificantly increased susceptibility to positive conventional
culture (p < 0.001).

4. Discussion
The main findings of our study indicate that culture-

positive UU/MH status was associated with a 62.0% in-
creased risk of overall preterm birth in singleton pregnan-
cies compared to the culture-negative group. However,

this association is not observed in twin pregnancies. The
prevalence of UU/MH colonization, as identified by cul-
ture from vaginal swabs in the lower genital tract of 1614
pregnant women in the Korean population, was 36.6%. Al-
though UU/MH colonization did not affect the appropriate-
ness of neonatal birth weight according to gestational age at
birth, it was associated with a higher prevalence of culture-
positivity for other microorganisms and bacterial vaginosis,
as defined by Nugent score ≥7.

We observed that UU/MH colonization in singleton
pregnancies increased the risk of preterm birth, particu-
larly for overall preterm and late preterm births; however,
this was not consistent in twin pregnancies. Our find-
ings showed a specifically increased risk in overall preterm
and late preterm births in singleton pregnancies. However,
since twin pregnancies, especially monochorionic pregnan-
cies, often result in births before 37 weeks of gestation, the
risk posed by UU/MH colonization may not significantly
impact twin pregnancies as it does with singleton pregnan-
cies.

Hypertensive disorders, including gestational hyper-
tension or preeclampsia, showed a higher prevalence in
twin pregnancies. However, diabetes was more common
in singleton pregnancies than in twin pregnancies, poten-
tially contributing to a greater proportion of LGA in sin-
gleton pregnancies (7.4%) compared to previous reports of
4.3% in the Korean population. In subset analyses, diabetes
status did not significantly alter the prevalence of UU/MH
colonization (p = 0.230 for the diabetes-negative group; p
= 0.101 for the diabetes-positive group).
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Table 2. Pregnancy outcomes in singleton pregnancy.
Outcome Negative for UU/MH

(n = 810/1298)
Positive for UU/MH
(n = 488/1298)

p-value

Gestational week at delivery <0.001
≥37+0 week 674 (83.2) 368 (75.4)
<37+0 weeks 136 (16.8) 120 (24.6)

OR = 1.62 [1.23–2.13] <0.001
Late preterm birth (between 34+0- and 36+6-weeks’ gestation) 105 (77.2†) 94 (78.3†) 0.002‡

Very preterm birth (between 28+0- and 31+6-weeks’ gestation) 12 (8.8†) 6 (4.4†) 0.707‡

Extreme preterm birth (less than 28+0-weeks’ gestation) 3 (2.2†) 4 (3.3†) 0.497‡

Neonatal body weight at birth
SGA* 27 (3.3) 21 (4.3) 0.370
LGA* 55 (6.8) 41 (8.4) 0.283
LBW 97 (12.0) 70 (14.3) 0.310
VLBW 11 (1.4) 9 (1.8) 0.495
ELBW 2 (0.2) 3 (0.6) 0.372

Data were presented as number and percentile. p-value below 0.05 was considered statistically significant.
† percentile among preterm birth group.
‡ calculated by comparing to full-term birth group.
* The appropriateness of birth weight to gestational age were referred to the Korean neonatal birth weight chart by Lee JK et
al. [40].
OR, odds ratio; SGA, small for gestational age; LGA, large for gestational age; LBW, low birth weight; VLBW, very low birth
weight; ELBW, extremely low birth weight.

Table 3. Pregnancy outcomes in twin pregnancy.
Outcome Negative for UU/MH

(n = 214/316)
Positive for UU/MH

(n = 102/316)
p-value

Gestational week at delivery 0.443
≥37+0 weeks 70 (32.7) 29 (28.4)
<37+0 weeks 144 (67.3) 73 (71.6)

OR = 1.22 [0.73–2.07] 0.444
Late preterm birth (between 34+0- and 36+6-weeks’ gestation) 129 (89.6†) 62 (84.9†) 0.582‡

Very preterm birth (between 28+0- and 31+6-weeks’ gestation) 3 (2.1†) 5 (6.8†) 0.122‡

Extreme preterm birth (less than 28+0-weeks’ gestation) 3 (2.1†) 1 (1.7†) 0.707‡

Data were presented as number and percentile. p-value below 0.05 was considered statistically significant.
† percentile among preterm birth group.
‡ calculated by comparing to a group delivered ≥37+0 weeks gestation.

Preterm birth, defined as delivery before 37 weeks of
gestation [41], remains the leading cause of neonatal mor-
tality, with nearly 1 million childhood deaths annually due
to complications related to prematurity [42–44]. Despite
the lack of precise prevalence data in many low-income
countries [45,46], the global burden of preterm birth re-
mains substantial, with over 15 million babies born pre-
maturely each year [47]. Approximately 84% of these are
late preterm births [46], consistent with our finding that late
preterm births constituted 82.5% of all preterm births. The
challenge in preventing preterm birth lies in its complex
pathophysiology [48].

Numerous factors contribute to preterm birth [48],
even when medically indicated cases are excluded [48,49].
Among the proposed causes, inflammation of the amniotic
cavity [49–52], whether caused by microbes or sterile in-

flammation, has strong supporting evidence [49–53]. This
has led to numerous studies investigating the role of mi-
crobiomes in the female genital tract. A growing body of
evidence suggests that UU and other intracellular microor-
ganisms within Mycoplasmataceae family may play a role
in preterm birth [13,14,18–21], although some studies show
inconsistent findings [18,54,55]. A recent meta-analysis on
UU, MH, and Ureaplasma parvum (collectively referred to
as genital mycoplasmas) concluded that current literature
does not clearly define their role in adverse pregnancy and
birth outcomes, either independently or in conjunction with
bacterial vaginosis [14].

Several mechanisms have been proposed to explain
their potential contribution to adverse pregnancy outcomes.
These include persistent subclinical endocervical infec-
tions [16–18], which may ascend into the uterine cav-
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Table 4. Concurrent bacterial vaginosis and conventional microbial culture.
Outcome Negative for UU/MH (n = 1024/1614) Positive for UU/MH (n = 590/1614) p-value

Bacterial vaginosis <0.001
Negative 1013 (98.9) 549 (93.1)
Positive 11 (1.1) 41 (6.9)

Nugent score <7 (n = 1562) Nugent score ≥7 (n = 52)

Full-term (n = 1141) 1100 (70.4) 41 (78.8) 0.189
Preterm (n = 473) 462 (29.6) 11 (21.2)
Conventional culture <0.001

Negative 765 (74.7) 378 (64.1)
Positive 259 (25.3) 212 (35.9)

Positive culture results (n = 476)†

GBS 84 (17.6) Enterococcus spp. 20 (4.2)
E. coli 111 (23.3) Gardnerella spp. 22 (4.6)
Candida spp. 164 (34.5) Others* 75 (15.8)

Data were presented as number and percentile. p-value below 0.05 was defined to be statistically significant.
† Some culture results were positive for more than two kinds of microorganisms.
* Others include Citrobacter koseri, Enterobacter aerogenes, Klebsiella spp., Kluyvera ascorbata, Morganella korganii, Pseu-
domonas stutezeri, Staphylococcus spp., Streptococcus spp.
GBS, Group B Streptococcus; E. coli, Escherichia coli.

ity [49–52], triggering placental inflammation [15], even
in the absence of clinically apparent infection. Such
inflammation—whether infectious or sterile—can result in
chorioamnionitis and subsequent preterm labor. Addition-
ally, co-infection with other vaginal microbiota [20], as
seen in our study’s associationwith bacterial vaginosis, may
amplify the inflammatory cascade and further compromise
pregnancy outcomes.

Growing evidence, including findings from our study,
suggests that genital mycoplasmas such as UU and MH are
associated with adverse pregnancy outcomes. However, the
effectiveness of treatment against these microorganisms in
preventing preterm birth remains controversial. There is
a need for clear guidelines on the timing and type of test-
ing for these infections during pregnancy. Additionally, the
role of UU andMH should be interpreted within the broader
context of vaginal microbiota. Future research should aim
to elucidate the interactions between these pathogens and
the vaginal microbiome, as well as the impact of targeted
treatments on pregnancy outcomes.

The strengths of our study include a relatively large
cohort size within a single-center observational design.
Our findings are consistent with previously reported higher
prevalence rates of hypertensive disorders in multifetal
pregnancies compared to singleton pregnancies, as well as
a statistically significantly higher proportion of late preterm
births among all preterm births.

Limitations of our study include its retrospective de-
sign, reliance on culture for UU/MHdetection (despite PCR
offering several advantages over culture [56–59]), and lack
of distinction betweenmedically indicated and spontaneous
preterm births. Additionally, neonatal outcomes, including
morbidity and mortality rates, were not included. Since the

sequelae of extreme and late preterm births differ signifi-
cantly, the impact of UU/MH colonization on preterm birth
outcomes was not fully addressed in this study.

5. Conclusions
Our findings demonstrate that UU and MH coloniza-

tion are prevalent in pregnant women in South Korea and
is significantly associated with an increased risk of preterm
birth in singleton pregnancies. Although this association
was not observed in twin pregnancies, the clinical impor-
tance of detecting these microorganisms remains notewor-
thy, particularly in the context of routine antenatal care.
Moreover, UU/MH colonization was also associated with
higher rates of bacterial vaginosis, although it was not di-
rectly linked to preterm birth. These results underscore the
need for further multi-center studies utilizing both culture
and PCR techniques to better understand the impact of gen-
ital mycoplasmas on pregnancy outcomes and to inform ef-
fective screening and treatment strategies.
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