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Abstract
Objective—This study was performed to evaluate the relationship among the Nugent score for
the diagnosis of bacterial vaginosis (BV), the results of vaginal fluid culture for genital
mycoplasma, and the subsequent occurrence of preterm birth.

Methods—The Nugent score and culture for genital mycoplasmas were performed in vaginal
fluid obtained from 977 pregnant women (gestational age 13–30 weeks). Vaginal samples were
obtained with sterile cotton swabs. The relationship among the Nugent score, vaginal fluid culture
results and the occurrence of spontaneous preterm birth was examined.

Results—(1) Of the 977 women, 14% (137) had a Nugent score of ≥ 8; (2) The prevalence of a
positive vaginal culture for genital mycoplasmas was 30% (288); Ureaplasma urealyticum was
isolated in 252 (88%), Mycoplasma hominis in 9 (3%), and both in 27 (9%) women; (3) Cases
with a Nugent score of ≥ 8 had a higher rate of a positive vaginal culture for genital mycoplasmas
than those with the lower Nugent score (55% vs. 25%; p<0.001); (4) Women with a Nugent score
of ≥ 8 had a significantly higher rate of spontaneous preterm birth <37 (10% vs. 4%), <34 (5% vs.
2%), and <32 (4% vs. 1%) weeks of gestation than those with the lower Nugent score (At each
gestational age, p<0.05); (5) In contrast, a positive vaginal culture for genital mycoplasmas was
not associated with an increased risk for spontaneous preterm birth; (6) Among patients with a
positive culture and a Nugent score of ≥ 8, the frequency of spontaneous preterm delivery (<37
weeks) was 10% (7/72); (7) There was no difference in the incidence of spontaneous preterm
delivery according to the results of vaginal culture in patients with a Nugent score of ≥ 8, as well
as in those with a lower Nugent score.

Conclusion—A high Nugent score (≥ 8) for the detection of BV but not a positive vaginal
culture for genital mycoplasmas is a risk factor for spontaneous preterm birth.
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INTRODUCTION
Strong evidence supports a relationship between ascending intrauterine infection and
spontaneous preterm delivery [1–7].

Bacterial vaginosis (BV), a change in the vaginal ecosystem, is a risk factor for spontaneous
preterm birth [6–9]. The Nugent score describes gradations of vaginal flora detected on a
Gram stain and is thought to represent changes in the microbial environment of the vagina.

Ureaplasma urealyticum is the most common microorganism found in the amniotic cavity
[3,10,11]. A multicentre, randomized, double-blind clinical trial showed the antibiotic
treatment for vaginal Ureaplasma was not associated with a reduced prematurity [12].

The aim of this study was to evaluate the relationship among the Nugent score, the results of
vaginal culture for genital mycoplasmas and the subsequent occurrence of preterm birth.

MATERIALS AND METHODS
Study design

A retrospective cohort study was performed to examine the relationship among the Nugent
score, the results of vaginal culture for genital mycoplasmas and the subsequent occurrence
of preterm birth. The cohort consisted of 977 women who visited Seoul National University
Hospital for routine antenatal care (gestational age between 13 and 30 weeks) from April
2002 to December 2004 and in whom vaginal fluid was examined for the Nugent score and
cultured for genital mycoplasmas. The Institutional Review Board approved the collection
and the use of specimens and clinical information for research purposes. The Seoul National
University has a Federal Wide Assurance with the OHRP of the Department of Health and
Human Services of the United States.

Vaginal fluid studies
Vaginal fluid was obtained from the posterior fornix of the vagina with sterile cotton swabs.
A swab was placed in a transport medium and sent for culture for mycoplasmas. Vaginal
fluid on the other swab was spread on a glass, allowed to air dry and transported to the
microbiology laboratory for a Nugent score determination. A Nugent score of 0–10 was
assigned by a clinical microbiologist. Mycoplasma culture was performed using the
MycoFast® (international Microbio, France) test according to the manufacturer’s
instructions. The results of vaginal fluid studies were not used in patient management.

Pregnancy outcome
Spontaneous preterm birth was defined as a birth following spontaneous labour (regular
uterine contractions accompanied by cervical changes), spontaneous preterm premature
rupture of membranes or painless cervical dilatation, regardless of the mode of delivery (<37
weeks). Cases with any of the above mentioned conditions before the sampling of vaginal
fluid or those who underwent determination of pregnancy after the sampling were not
included in the cohort.

Statistical analysis
Student’s t-test, chi-square test and Fisher’s exact test were used as appropriate. A
probability value of <0.05 was considered significant.
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RESULTS
Study population

The mean gestational age at sampling was 17 ± 1.4 weeks (mean ± SD; range, 12–30 weeks)
and at delivery was 39 ± 2.8 weeks (mean ± SD; range, 17–42 weeks). The prevalence of
preterm delivery (<37 weeks of gestation was 9% (83/977), and that of spontaneous preterm
birth was 5% (48/977). Among the 48 spontaneous preterm births, 23 cases were due to
preterm labour, 21 to preterm premature rupture of membranes and 4 to cervical
insufficiency. The clinical indications for 35 indicated preterm deliveries included
preeclampsia (n = 20), intrauterine fetal death (n = 6; 3 during the anticoagulation therapy
for the mechanical heart valve and 3 of unknown etiology), severe systemic lupus
erythematosis (n = 3) and others (n = 6).

Nugent score and vaginal fluid mycoplasma culture
Of 977 women enrolled, 14% (137) had a Nugent score of 8 or greater. The prevalence of a
positive vaginal fluid culture for genital mycoplasmas was 30% (288/977); Ureaplasma
urealyticum was isolated in 252 (88%), Mycoplasma hominis in 9 (3%), and both in 27 (9%)
cases. Tables I and II display the clinical characteristics of the study population according to
the Nugent score and the result of vaginal fluid culture for genital mycoplasmas. The mean
maternal age, mean gestational age at sampling and delivery, and proportion of parous
women, twin gestation, and those with a history of previous preterm delivery were not
different according to the Nugent score above or below 8 or the result of vaginal fluid
culture for mycoplasmas. However, the prevalence of a positive vaginal fluid culture for
genital mycoplasmas was significantly higher in women with a Nugent score of ≥ 8 than in
those with a Nugent score of <8 (Table I). Furthermore, women with a Nugent score had a
higher rate of positive vaginal fluid cultures for genital mycoplasmas (p = 0.000 by Pearson
chi-square test, Table II).

Nugent score and subsequent preterm birth
Table III compares the occurrence of preterm birth at different gestational ages between
women with a Nugent score of ≥ 8 and those with a lower Nugent score. Women with a
Nugent score of ≥ 8 had a significantly increased preterm birth rate at < 37 (14% vs. 8%), <
36 (10% vs. 6%) and <35 (9% vs. 4%) weeks of gestation compared to those with the lower
Nugent score (at each gestational age, p<0.05). Moreover, the prevalence of subsequent
spontaneous preterm birth at < 37 (10% vs. 4%), < 36 (8% vs. 3%), < 35 (7% vs. 2%), < 34
(4% vs. 2%) and < 32 (4% vs. 1%) weeks of gestation was significantly higher in women
with a Nugent score of ≥ 8 (p <0.05 at <32 and <34 weeks).

Vaginal fluid mycoplasma culture and subsequent preterm birth
A positive vaginal culture for mycoplasmas was not associated with an increased rate of
subsequent spontaneous preterm birth. Among women with a positive vaginal culture,
spontaneous preterm deliveries occurred in 3.2% (9/283) at <34 weeks and in 4.2% (12/283)
at 35 weeks of gestation. The frequency was not significantly different among women with a
negative vaginal culture for mycoplasmas, which were 1.5% (10/675) at < 34 and 2.1%
(14/673) at < 35 weeks of gestation (p = 0.09 at < 34, and p = 0.06 at < 35 weeks of
gestation).

Nugent score combined with a culture for vaginal fluid mycoplasma and subsequent
preterm birth

Patients were divided into four groups according to the Nugent score and vaginal
mycoplasma culture result; Group 1, women with a Nugent score of ≥ 8 and a positive
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vaginal culture (n = 75); Group 2, women with a Nugent score of ≥ 8 but a negative vaginal
culture (n = 62); Group 3, women with a Nugent score of < 8 and a positive vaginal culture
(n = 213); and Group 4, women with a Nugent score of < 8 and a negative vaginal culture (n
= 627). In our population, the proportion of each group was 8, 6, 23 and 64%, respectively
(Table IV).

There was no difference in the incidence of a spontaneous preterm birth according to the
vaginal culture result in women with a Nugent score ≥ 8 as well as in those with a lower
Nugent score. A significant different was found in the prevalence of spontaneous preterm
birth according to the Nugent score in women with a positive vaginal culture (at < 35
weeks), as well as in those with a negative vaginal culture (At < 34, < 35, < 36 and < 37
weeks of gestation).

DISCUSSION
Principal findings of this study

(1) A Nugent score ≥ 8 was associated with a positive vaginal culture for genital
mycoplasmas, (2) a high Nugent score (≥ 8) without a positive vaginal culture for
mycoplasmas was a risk factor for spontaneous preterm birth, (3) a positive vaginal culture
for mycoplasmas in women with a high Nugent score did not increase the risk for
spontaneous preterm birth.

Nugent score for the detection of BV and occurrence of preterm birth
In the present study, the Nugent score was used for the detection of BV and was associated
with preterm birth in asymptomatic women. Although BV followed by an inflammatory
response in the lower genital tract has been considered a risk factor for preterm delivery [6–
9], several investigators have been unable to prove a consistent association between BV and
preterm birth [8,9,13]. Recently, Vogel et al., reported a lack of association between BV
diagnosed using the Amsel’s criteria (which is the most popular clinical criteria employed to
date) and the rate of preterm birth. They called for the need of a re-examination of the
laboratory diagnosis of BV [13].

BV has a syndromic nature and represents a change in the microbial environment of the
vagina rather than a disease state. It is asymptomatic in approximately 50% of patients and
often not associated with inflammation [6,7]. Therefore, the diagnosis of BV, depending on
clinical criteria, has severe limitations. The Nugent score is a standardised system for the
interpretation of a Gram stain of vaginal fluid. In addition, it is inexpensive and widely
available compared with other laboratory methods. It also has a high intercentre reliability
and reproducibility [10].

Although it could be argued that the cut-off for the diagnosis of BV should be a Nugent
score of ≥ 8, a score of ≥ 7 was often considered indicative for BV in previous studies
[8,10,14]. However, as Nugent mentioned in his original publication, the score provides a
method to assess the degree of alteration in vaginal flora as a continuum rather than as a
forced dichotomy [10]. After the evaluation of each point of the score, we chose a score of ≥
8 as a cut-off because it showed the most significant relationship with the occurrence of
preterm delivery.

Detection of mycoplasmas in vaginal fluid and the occurrence of preterm delivery
Several studies have consistently demonstrated an association of U urealyticum in amniotic
fluid with the occurrence of preterm birth, adverse pregnancy outcome and the development
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of chronic lung disease of premature infants [3,11]. Nevertheless, there are few studies
reporting the risk of mycoplasmas in vaginal fluid.

Our results demonstrated that a positive vaginal culture for mycoplasmas was not a risk
factor for spontaneous preterm birth. A recent study which evaluated the joint effect of
vaginal mycoplasmas and BV on adverse pregnancy outcome showed similar results
regarding the occurrence of preterm birth [13]. Therefore, a positive vaginal culture for
genital mycoplasmas does not need to be performed to assess the risk for spontaneous
preterm delivery. This is consistent with our previous observations [15].

We observed a close relationship between the presence of genital mycoplasmas and a high
Nugent score. This observation was not unexpected, because BV is known to be associated
with genital mycoplasmas. Considering the even higher frequency of the presence of
mycoplasma compared to that of a high Nugent score, the presence of mycoplasma possibly
precedes the obvious disturbance of vaginal flora. It could be possible that vaginal
mycoplasmas might play a role in BV or cause cytokine production. Indeed, Holst et al.,
demonstrated that the presence of U urealyticum in cervical fluid was associated with higher
levels of IL-6in the vaginal fluid [5]. Moreover, recent case-control studies using PCR
methods indicated that cervico-vaginal mycoplasma colonization might be associated with
preterm birth [16,17]. Investigators suggested that the density of colonization [18] or some
specific biovar [19] may be associated with preterm delivery. Further investigations based
on a consecutive series of patients are required to verify these issues.

The importance of the detection of cervico-vaginal inflammation
There has been a growing body of evidence that cervico-vaginal inflammation represented
by elevated cytokine levels in cervico-vaginal secretion is related to microbial invasion of
amniotic fluid, intra-amniotic inflammation and preterm birth [1,2,4,5,20,21]. Clinically, not
all BV is associated with obvious inflammation. Moreover, not all cervico-vaginal
inflammation is caused by BV. Therefore, the detection of cervico-vaginal inflammation,
rather than BV, should be considered for the prediction of preterm birth. Romero et al.
indicated the need for the understanding of the vaginal ecosystem in respect to the host
response as well as the vaginal flora [7]. Indeed, investigators have reported a wide range of
changes in vaginal flora as well as inflammatory cells by simply studying a smear of vaginal
fluid. Moreover, heterogeneity in the cytokine profile concentration in vaginal fluid of
women with BV has been demonstrated [6,7,20]. Donders et al. reported that the number of
lactobacilli on a smear correlated with the concentrations of several cytokines in vaginal
fluid [6]. Hedges et al. suggested that “an intermediate flora” on the vaginal smear may
precede the changes diagnosed as BV on a Gram stain. The progression or regression
between “an intermediate flora” and BV seems to be correlated with changes in the
concentrations of cytokines in vaginal fluid, and therefore, in the mucosal immune response
[20].

The results reported in this study suggest that a high Nugent score (developed by Robert
Nugent and Sharon Hillier) is associated with the occurrence of spontaneous preterm birth.
The original description of the score was intended to be a grading system of the microbial
flora. It is possible and consistent with previous observations that a subset of women with a
high Nugent score (representing an abnormal vaginal ecosystem) have a proinflammatory
cytokine profile in vaginal fluid, and that these patients are at risk for spontaneous preterm
labor related to intrauterine infection and inflammation, as previously proposed by Romero
et al. [7]. The inflammatory and cytokine response is under genetic control, and therefore,
the maternal genotype for specific genes implicated in the immune response may play a key
role in determining what patients with an abnormal flora will develop an inflammatory
response leading to spontaneous preterm delivery (for a detailed discussion, see reference 7).
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Clinical implications of this study
Our study reports a relationship between the Nugent score alone (without combining other
criteria, such as vaginal pH) and preterm delivery in asymptomatic pregnant women. This
indicates a Nugent score, which is an inexpensive, rapid and widely available test, can be
applied in practice for identifying women at risk for preterm birth.

Strengths and limitation compared with other studies
Our data complement previous studies. Ours was a homogenous study population for
socioeconomic and demographic risk factors (Race, ethnicity, economic status and prenatal
care). This may contribute to lower frequencies of BV (14%) and of positive cultures for
genital mycoplasmas (30%) in the present study than those of previous studies [5,7,8,22].
Actually, a recent prospective study based on a rather homogenous population in Denmark
showed similar frequencies in BV and the rate of positive mycoplasma cultures, which were
14 and 41% respectively [13].

Acknowledgments
This study was presented at the Twenty-seventh Annual Meeting of the Society for Maternal-Fetal Medicine,
February 5–10, 2007, San Francisco, CA. This work was supported by the Korea Science and Engineering
Foundation (KOSEF) grant funded by the Korea government (MOST) (No. R01-2006-000-10607-0). This study
was also supported, in part, by the Intramural Research Program of the Eunice Kennedy Shriver National Institute
of Child Health and Human Development, NIH, DHHS.

References
1. Krohn MA, Hillier SL, Nugent RP, Cotch MF, Carey JC, Gibbs RS, Eschenbach DA. The genital

flora of women with intraamniotic infection. Vaginal Infection and Prematurity Study Group. J
Infect Dis. 1995; 171:1475–1480. [PubMed: 7769281]

2. Gibbs RS, Romero R, Hillier SL, Eschenbach DA, Sweet RL. A review of premature birth and
subclinical infection. Am J Obstet Gynecol. 1992; 166:1515–1528. [PubMed: 1595807]

3. Romero R, Gomez R, Ghezzi F, Yoon BH, Mazor M, Edwin SS, Berry SM. A fetal systemic
inflammatory response is followed by the spontaneous onset of preterm parturition. Am J Obstet
Gynecol. 1998; 179:186–193. [PubMed: 9704786]

4. Rizzo G, Capponi A, Rinaldo D, Tedeschi D, Arduini D, Romanini C. Interleukin-6 concentrations
in cervical secretions identify microbial invasion of the amniotic cavity in patients with preterm
labor and intact membranes. Am J Obstet Gynecol. 1996; 175:812–817. [PubMed: 8885727]

5. Holst RM, Mattsby-Baltzer I, Wennerholm UB, Hagberg H, Jacobsson B. Interleukin-6 and
interleukin-8 in cervical fluid in a population of Swedish women in preterm labor: relationship to
microbial invasion of the amniotic fluid, intra-amniotic inflammation, and preterm delivery. Acta
Obstet Gynecol Scand. 2005; 84:551–557. [PubMed: 15901266]

6. Donders GG, Bosmans E, Dekeersmaecker A, Vereecken A, Van Bulck B, Spitz B. Pathogenesis of
abnormal vaginal bacterial flora. Am J Obstet Gynecol. 2000; 182:872–878. [PubMed: 10764465]

7. Romero R, Chaiworapongsa T, Kuivaniemi H, Tromp G. Bacterial vaginosis, the inflammatory
response and the risk of preterm birth: a role for genetic epidemiology in the prevention of preterm
birth. Am J Obstet Gynecol. 2004; 190:1509–1519. [PubMed: 15284723]

8. Meis PJ, Goldenberg RL, Mercer B, Moawad A, Das A, McNellis D, Johnson F, Iams JD, Thom E,
Andrews WW. The preterm prediction study: significance of vaginal infections. National Institute
of Child Health and Human Development Maternal-Fetal Medicine Units Network. Am J Obstet
Gynecol. 1995; 173:1231–1235. [PubMed: 7485327]

9. Amsel R, Totten PA, Spiegel CA, Chen KC, Eschenbach D, Holmes K. Diagnostic criteria and
microbial and epidemiologic associations. Am J Med. 1983; 74:14–22. [PubMed: 6600371]

10. Nugent RP, Krohn MA, Hillier SL. Reliability of diagnosing bacterial vaginosis is improved by a
standardized method of Gram stain interpretation. J Clin Microbiol. 1991; 29:297–301. [PubMed:
1706728]

Lee et al. Page 6

J Matern Fetal Neonatal Med. Author manuscript; available in PMC 2013 January 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



11. Yoon BH, Romero R, Lim JH, Shim SS, Hong JS, Shim JY, Jun JK. The clinical significance of
detecting Ureaplasma urealyticum by the polymerase chain reaction in the amniotic fluid of
patients with preterm labor. Am J Obstet Gynecol. 2003; 189:919–924. [PubMed: 14586326]

12. Eschenbach DA, Nugent RP, Rao AV, Cotch MF, Gibbs RS, Lipscomb KA, Martin DH, Pastorek
JG, Rettig PJ, Carey JC, et al. A randomized placebo-controlled trial of erythromycin for the
treatment of Ureaplasma urealyticum to prevent premature delivery. The Vaginal Infections and
Prematurity Study Group. Am J Obstet Gynecol. 1991; 164:734–742. [PubMed: 2003533]

13. Vogel I, Thorsen P, Hogan VK, Schieve LA, Jacobsson B, Ferre CD. The joint effect of vaginal
Ureaplasma urealyticum and bacterial vaginosis on adverse pregnancy outcomes. Acta Obstet
Gynecol Scand. 2006; 85:778–785. [PubMed: 16817073]

14. Klebanoff MA, Hillier SL, Nugent RP, MacPherson CA, Hauth JC, Carey JC, Ernest JM, Wapner
RJ, Trout W, Moawad A, et al. Is bacterial vaginosis a stronger risk factor for preterm birth when
it is diagnosed earlier in gestation? National Institute of Child Health and Human Development
Maternal-Fetal Medicine Units Network. Am J Obstet Gynecol. 2005; 192:470–477. [PubMed:
15695989]

15. Romero R, Mazor M, Oyarzun E, Sirtori M, Wu YK, Hobbins JC. Is genital colonization with
Mycoplasma hominis or Ureaplasma urealyticum associated with prematurity/low birth weight?
Obstet Gynecol. 1989; 73:532–536. [PubMed: 2644604]

16. Mitsunari M, Yoshida S, Deura I, Horie S, Tsukihara S, Harada T, Irie T, Terakawa N. Cervical
Ureaplasma urealyticum colonization might be associated with increased incidence of preterm
delivery in pregnant women without prophlogistic microorganisms on routine examination. J
Obstet Gynaecol Res. 2005; 31:16–21. [PubMed: 15669986]

17. Aaltonen R, Jalava J, Laurikainen E, Karkkainen U, Alanen A. Cervical Ureaplasma urealyticum
colonization: comparison of PCR and culture for its detection and association with preterm birth.
Scand J Infect Dis. 2002; 34:35–40. [PubMed: 11874162]

18. Abele-Horn M, Scholz M, Wolff C, Kolben M. High-density vaginal Ureaplasma urealyticum
colonization as a risk factor for chorioamnionitis and preterm delivery. Acta Obstet Gynecol
Scand. 2000; 79:973–978. [PubMed: 11081683]

19. Povlsen K, Thorsen P, Lind I. Relationship of Ureaplasma urealyticum biovars to the presence or
absence of bacterial vaginosis in pregnant women and to the time of delivery. Eur J Clin Microbiol
Infect Dis. 2001; 20:65–67. [PubMed: 11245329]

20. Hedges SR, Barrientes F, Desmond RA, Schwebke JR. Local and systemic cytokine levels in
relation to change in vaginal flora. J Infect Dis. 2006; 193:556–562. [PubMed: 16425135]

21. Jacobsson B, Mattsby-Baltzer I, Hagberg H. Interleukin-6 and interleukin-8 in cervical and
amniotic fluid: relationship to microbial invasion of the chorioamniotic membranes. BJOG. 2005;
112:719–724. [PubMed: 15924526]

22. Kafetzis DA, Skevaki CL, Skouteri V, Gavrili S, Peppa K, Kostalos C, Petrochilou V, Michalas S.
Maternal genital colonization with ureaplasma urealyticum promotes preterm delivery: association
of respiratory colonization of preterm infants with chronic lung disease and increased mortality.
Clin Infect Dis. 2004; 39:1113–1122. [PubMed: 15486833]

Lee et al. Page 7

J Matern Fetal Neonatal Med. Author manuscript; available in PMC 2013 January 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lee et al. Page 8

Table I

Clinical characteristics of the study population according to the Nugent score.

Nugent score

Characteristics ≥ 8 (N = 137) < 8 (N = 840) p-value

Maternal age (years, mean ± SD) 31 ± 3.5 31 ± 3.4 NS

Primiparity 85 (62%) 446 (53%) NS

Previouspreterm birth 10 (7%) 65 (8%) NS

Twin gestation 5 (4%) 33 (4%) NS

Gestational age at sampling (weeks, mean ± SD) 16.6 ± 1.1 16.7 ± 1.4 NS

Gestational age at delivery (weeks, mean ± SD) 38.5 ± 3.3 38.9 ± 2.7 NS

Positive vaginal discharge culture for mycoplasmas 75 (55%) 213 (25%) < 0.001

NS, not significant.
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Table II

Clinical characteristics of the study population according to the result of a vaginal fluid culture for
mycoplasmas.

Vaginal fluid for mycoplasmas

Characteristics Negative (N = 689) Positive (N = 288) p-value

Maternal age (years, mean ± SD) 31 ± 3.3 31 ± 3.7 NS

Primiparity 364 (53%) 167 (58%) NS

Previous preterm birth 54 (8%) 21 (7%) NS

Twin gestation 28 (4%) 10 (4%) NS

Gestational age at sampling (weeks, mean ± SD) 16.7 ± 1.3 16.7 ± 1.4 NS

 Gestational age at delivery (weeks, mean ± SD) 38.9 ± 2.8 38.9 ± 2.8 NS

Nugent score < 0.001

 0–3 577 (76%) 178 (24%)

 4–7 50 (59%) 35 (41%)

 8–10 62 (45%) 75 (55%)

NS, not significant.
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Table III

The frequency of preterm birth according to the Nugent score.

Nugent score
Odds ratio and 95% confidence interval

≥ 8 (N = 137) < 8 (N = 840)

Preterm birth (n)

< 32 weeks 7 (5%) 20 (2%) 2.2 (0.9–5.3)

< 34 weeks 9 (7%) 29 (3%) 2.0 (0.9–4.3)

< 35 weeks 12 (9%) 35 (4%) 2.2 (1.1–4.4)*

< 36 weeks 14 (10%) 47 (6%) 1.9 (1.0–3.6)*

< 37 weeks 19 (14%) 64 (8%) 2.0 (1.1–3.4)*

Spontaneous preterm birth (n/N)

< 32 weeks 5/135 (4%) 9/829 (1%) 3.5 (1.2–10.6)*

< 34 weeks 6/134 (4%) 13/824 (2%) 2.9 (1.1–7.8)*

< 35 weeks 9/134 (7%) 17/822 (2%) 3.4 (1.5–7.8)*

< 36 weeks 10/133 (8%) 24/817 (3%) 2.7 (1.3–5.8)*

< 37 weeks 13/131 (10%) 35/811 (4%) 2.4 (1.3–4.8)*

*
p < 0.05
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