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ABSTRACT

Objectives: The aim of this study was to investigate the prevalence of Group B Streptococcus

(GBS) colonization in pregnancies between 35 and 37 weeks of gestation and to compare the
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effectiveness of polymerase chain reaction (PCR) method with gold standard technique of

culture in antenatal GBS screening.

Material and methods: Vaginal and rectal swabs of a total of 106 pregnant women between

35th and 37th weeks of gestation, who were admitted to our clinic between January 2022 and

August 2022, were evaluated using culture and PCR method. The prevalence of GBS was

estimated.  The sensitivity,  specificity,  positive predictive  value  (PPV),  negative predictive

value (NPV), and accuracy of the PCR method were analyzed. 

Results: The prevalence of GBS was 10.4% and 21.69% using the culture and PCR method,

respectively. Compared to the culture, the sensitivity, specificity, PPV, NPV and accuracy of

PCR were found to be 100%, 87%, 47%, 100%, and 88%, respectively. 

Conclusions: This study results suggest that the PCR method is a simple, effective and fast

method with high sensitivity, specificity, PPV, and NPV in antenatal GBS screening.   

Keywords: Group B Streptococcus; antenatal screening; culture; polymerase chain reaction

INTRODUCTION

Streptococcus agalactiae, also known as Group B Streptococcus (GBS), is a facultative gram-

positive bacterium. This microorganism naturally resides in the gastrointestinal and vaginal

microbiome of some women. However, the potential pathogenic properties of GBS can lead

to serious infections, especially during pregnancy and the neonatal period. This demonstrates

that GBS is both a commensal and a pathogenic microorganism [1]. Maternal colonization is

the primary risk factor for GBS infection in neonates and young infants and GBS infection in

neonates and young infants is classified as early, late, and very lateonset. The early onset may

be due to rupture of membranes, intraamniotic infection, or vaginal transmission in labor,

occurring within 24 hours to 6 days postpartum and leading to generalized sepsis, pneumonia,

meningitis,  or  pulmonary  hypertension.  Late  onset,  usually  7  to  89  days,  presents  as

bacteremia, resulting in meningitis, pneumonia, septic arthritis and osteomyelitis. A very late

onset is usually seen in infants older than 90 days [2].

In a meta-analysis including 37 countries in 2016, the prevalence of GBS was reported varied

between 6.8 and 26.7% [3].  GBS screening for pregnant women is recommended between 36
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0/7 and 37 6/7 weeks of gestation [4, 5] or 3 to 5 weeks before the expected delivery date [6].

Thanks to screening strategies, the incidence of infant GBS has decreased from 1.7 cases per

1000 live births to 0.5 cases per 1000 live births in (wihtin) the last 15 years [7]. 

After 18 to 24 hours of incubation on blood agar at 37°C, a narrow zone of hemolysis forms

large,  oval-shaped,  mucoid,  gray-white  colonies  [8],  which is  evaluated after  24 hours of

incubation  and  re-evaluated  for  another  24-hour  incubation,  if  no  growth  occurs  [9].

Rectovaginal swab specimens taken for screening in pregnant women should be cultivated in

selective broth media, as they can be only directly identified with sheep blood agar, when

there is extensive colonization [10]. The Centers for Disease Control and Prevention (CDC)

recommends the use of Todd-Hewitt broth supplemented with either colistin, nalidixic acid, or

gentamicin  +  nalidixic  acid  to  suppress  normal  flora  elements  [11].  Techniques  such  as

indirect  immunofluorescence,  reverse  immunoelectrophoresis,  staphylococcal

coagglutination,  and enzyme-linked immunosorbent  assay (ELISA),  most commonly latex

agglutination test, are used to identify antigenic structures specific to GBS  [12]. Molecular

methods, such as real-time polymerase chain reaction (PCR) are used for rapid identification

of  GBSs  and  are  commercially  available  [13].  Thus,  genome  sequencing,  serotype,  and

antimicrobial resistance can be determined easily [14]. 

According to the ACOG and ASM guidelines, nucleic acid amplification testing (NAAT) can

be also used as a rapid test for the detection of GBS with equivalent detection rates to culture-

based screening [4, 5, 15].  For further detection, it is recommended that all vaginal and rectal

swabs should be inoculated into selective enrichment broth medium and incubated for 18 to

24 hours at  35 to 37°C, 5% carbon dioxide (CO2)  conditions.  Intrapartum NAAT without

enrichment has a high false-negative rate ranging from 6.3 to 22%. Therefore,  the use of

intrapartum  NAAT  without  enrichment  is  not  recommended  to  rule  out  the  need  for

prophylaxis.  Vaginal  and rectal  specimens  should  be  collected  using  a  flocked swab and

placed in  a  liquid-based transport  medium such as  Amies  transport  medium.  Vaginal  and

rectal specimens should be transported to the testing laboratory within 24 hours [5]. 

In the literature, although it is recommended to perform screening with culture, it has certain

drawbacks, such as yielding results within 24 to 48 hours and producing false-negative results

in low colony counts [16]. In the present study, authors hypothesized that PCR, a rapid test,

could be routinely  used to  screen for  antenatal  GBS. Therefore,  aimed to investigate  the

prevalence of GBS between 35 and 37 weeks of gestation and to compare the effectiveness of

culture and PCR method in antenatal GBS screening.
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MATERIAL AND METHODS

Study design and study population

This  single-center  prospective  study  was  conducted  at  the  Department  of  Obstetrics  and

Gynecology  of  a  tertiary  care  center  between  January  2022 and  August  2022.  A written

informed consent was obtained from each participant. The study protocol was approved by

the institutional Ethics Committee (No: 340 and Date: 26/05/2021). The study was conducted

in accordance with the principles of the Declaration of Helsinki.

A total of 106 antenatal pregnant women between the 35th and the 37th weeks of gestation were

included in this study. The mean age of the patients was 29.14 ± 5.4 (range 17 to 40) years.

The mean gestational age was 35.96 ± 0.62 (range 35.0 to 37.0) weeks. Among all women

who applied to  our  clinic for a routine pregnancy control between January 2022 and August

2022, those with a pregnancy less than 35 weeks or older than 37 weeks, those who received

antibiotherapy in the last  month,  had bleeding or refused to participate in  the study were

excluded. Data including demographic and clinical characteristics of the patients, gravidity,

parity, number of abortions, previous cesarean-section (C/S) delivery and vaginal delivery,

week of gestation,  the presence of comorbidities such as gestational hypertension (GHT),

gestational diabetes (GDM), and type 2 diabetes, smoking and alcohol use, education status

and  employment  status  were  recorded.  Demographic  and  clinical  characteristics  of  the

patients at the time of vaginal and rectal sampling are shown in Table 1. 

Sample collection method

Vaginal and rectal swabs were collected without speculum. A single swab was used to obtain

the specimen first from the lower vagina and then, from the rectum. The specimen first from

the vagina (near the introitus) was collected by inserting the swab about 1.5 to 2 cm and then,

from the rectum by inserting the same swab 1 cm through the anal sphincter. The vaginal and

rectal  specimens in  a  single  medium (Stuart’s  transport  medium) were  transported  to  the

testing laboratory immediately. The specimens were analyzed using both the culture and PCR

method separately.  

Culture method 

All vaginal and rectal  swabs were inoculated into the sheep blood agar (BD, Heidelberg,

Germany) and incubated at 35 to 37°C in 5% CO2 conditions. 
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The culture plates were examined at 24 and 48 hours. The Columbia agar has a high starch

content  and,  thus,  beta-hemolytic streptococci  may show alpha rather than beta-hemolytic

reactions or may exhibit week hemolytic reactions on media based on this formulation  [9].

Therefore, the culture plates were assessed at 24 and 48 hours after incubation and large, gray,

translucent  colonies  with  or  without  narrow beta-hemolysis  were  examined.  In  suspected

cases, matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-

TOF MS) (Bruker Biotyper®, USA) was used. After MALDI-TOF MS testing, colonies with

GBS results were considered culture-positive. 

BD™ MAX™ GBS PCR testing

After  inoculation,  the  swabs  were  placed  in  selective  LIM  medium  (Todd-Hewitt  broth

supplemented with 10 µg/mL of colistin and 15 µg/mL of nalidixic acid). The LIM medium

(BD GmbH, Germany) was incubated at 37°C in 5% CO2 conditions for minimum 18 hours.

Sample preparation

After incubation, the specimens in the LIM medium were vortexed. Using a pipette and a long

pipette tip, 15 µL of the specimen was aspirated from the LIM medium and mixed with the

sample  preparation  reagent  included  in  the  BD  MAX  GBS  assay  kit  (BD  GmbH,  MD,

Germany). A homogeneous mixture was obtained by pipetting several times. A GBS Master

Mix, a GBS extraction reagent, and a BD MAX GBS unitized reagent strip included in the

assay were used for each sample to be tested. The samples placed on racks in accordance with

the  manufacturer’s  recommendations  were  placed  in  the  BD  MAX  device  (BD  GmbH,

Germany). The results were recorded, and the device was operated.

Interpretation of results

Test results were automatically interpreted by the BD MAX System software as NEG (-), POS

(+)  or  IND  (indeterminate).  Tests  with  positive  results  were  interpreted  as  GBS  DNA

detected, negative results as GBS DNA not detected and IND results as PCR reaction, reagent

failure or no sample process control amplification. Samples with IND results were re-run by

applying the sample preparation procedure. Again, the examples that resulted in IND were

indicated.

Statistical analysis

Statistical  analysis  was  performed  using  the  SPSS  version  25.0  software  (IBM  Corp.,

Armonk, NY, USA). Descriptive data were expressed in mean ± standard deviation (SD),
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median  and  interquartile  range  (IQR)  or  number  and  frequency,  where  applicable.  The

sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) and

accuracy of the PCR method were analyzed. 

RESULTS 

The vaginal and rectal swabs were obtained from the patients and were analyzed using both

the culture and PCR method, separately. The results are presented in Table 2. Accordingly, the

prevalence of GBS was 21.69% (n = 23) using the PCR method.

Compared to the culture, the sensitivity, specificity, PPV, NPV and accuracy of the PCR are

given in Table 3. Accordingly, these values were found to be 100%, 87%, 47%, 100% and

88%, respectively. 

The records of the patients who underwent GBS screening were examined after delivery and

those were called by phone to complete missing data and none of the infants were diagnosed

with early-onset GBS. 

DISCUSSION

The colonization of GBS varies depending on race, geographical region, and sociocultural

factors with a rate ranging from 4 to 40% in the literature  [17]. The carriage rate has been

reported as ranging from 0.4 to 32% in Türkiye [18, 19].

The gold-standard method for GBS screening is the culture method and many studies have

compared the culture method with the PCR method. In a study, during the third trimester of

pregnancy, the culture result was positive in 18.4% vaginal samples and positive in 18.1%

rectal samples, while PCR yielded positive results in 22.6% vaginal samples and positive in

21.2%  rectal  samples  [20]. The  authors  concluded  that  PCR  was  able  to  identify  more

colonized pregnant women than culture and was a fast and useful screening method with a

shorter detection time. 

In the light of these data, in this study, the authors compared the culture method with the PCR

method,  which  can  yield  faster  results  and  can  also  work  with  low  colony  counts.  The

prevalence of GBS was 10.4% and 21.69% using the culture and PCR method, respectively.

The samples obtained were enriched with the LIM broth. Although this allowed  to obtain
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results with higher sensitivity in both culture and PCR methods, time to enrichment limited

the ability to obtain rapid results.

In a study including 204 pregnant women, the rate of GBS was found to be 26% with the PCR

method  and  22%  with  the  culture  method  using  vaginal  and  perianal  swabs,  and  the

sensitivity,  specificity,  PPV,  and NPV were  reported  as  100%,  95.6%,  86.8% and 100%,

respectively [21]. A high NPV, fast results, and high sensitivity are desirable characteristics of

a screening test.  In this study, the sensitivity of the PCR method was found to be 100%,

specificity 87%, PPV 47%, NPV 100%, and accuracy 88%. Even if it is used with enrichment,

its  main  advantages  are  that  it  yields  results  within  12 to  24 hours,  compared to  culture

method  and  can  detect  smaller  colonies.  A PPV of  47% in  this  study  can  be  attributed

relatively low prevalence compared to previous studies. 

In addition, although we consider the culture method as the gold standard, sensitivity may

decrease due to reasons such as the need for living bacteria in the sample obtained and the

overgrowth  of  microbiota-derived  organisms  that  can  inhibit  the  growth  of  GBS  in  the

presence of a small number of living bacteria. The prevalence of GBS colonization may have

been higher by the PCR than the culture method, as PCR can only detect bacterial genes and

not viable bacterial colonies and, therefore, the culture method cannot detect them.

In the literature,  there are  several studies in  which rectal  and vaginal  swabs are obtained

separately  or  combined.  In  most  studies  comparing  individual  swabs,  the  sensitivity  and

specificity of both culture and PCR are reduced, particularly in vaginal specimens [16, 22].

According to these results,  rectal  sample culture seems to be more effective than vaginal

culture [16]. In other words, there is a need for vaginal-rectal sampling to increase the chance

of GBS isolation more effectively. In this study, vaginal and rectal sampling was performed.

The  culture  technique  is  a  time-consuming  method  requiring  at  least  48  hours  for  the

complete identification of GBS, whereas PCR is a sensitive and accelerated technique for

detecting GBS with results available within 3 hours  [16]. Compared to the culture method,

PCR can be a fast and effective screening and diagnostic method with high sensitivity and

NPV,  and  the  ability  to  identify  even  low numbers  of  colonies,  as  it  focuses  on  genetic

material. 

In Türkiye, there is no antenatal and/or intrapartum GBS screening guide for pregnant women

issued by the Republic  of  Türkiye,  Ministry of  Health.  By virtue of its  focus  on genetic

material, PCR serves as a rapid and reliable screening and diagnostic tool characterized by
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high sensitivity  and  a  strong negative  predictive  value  (NPV).  However,  this  test  cannot

determine antibiotic susceptibility. Within the population, the relatively high prevalence of

penicillin intolerance, a mainstay of empiric therapy, may limit the test’s applicability. 

Two scenarios for employing the test can be considered:

1. Prenatal  Screening:  PCR may not  be a  cost-effective alternative for culture

performance with  positive  results.  This  means  that  traditional  culture  tests  might  still  be

necessary for confirming positive results from PCR screening.

2. Intrapartum Testing: For patients who have not undergone prenatal screening,

PCR can provide a rapid result. This can be particularly useful in emergency situations, where

quick  diagnostic  results  are  needed.  However,  the  relatively  high  cost  of  PCR limits  the

utilization of this screening test in our country.

Strengths and limitations

The design of this study was prospective, but the number of cases was small and GBS typing

was not performed. 

CONCLUSIONS

In conclusion, the prevalence of GBS detected by the culture and PCR methods in this study

seems to be compatible with the national and global data. In Türkiye, there is no antenatal

and/or  intrapartum GBS screening  guide  for  pregnant  women  issued  by  the  Ministry  of

Health. 

The PCR testing is a fast and effective method with high sensitivity, specificity, and NPV and

can be used for GBS screening in pregnant women. However, enrichment with the LIM broth

for PCR is a factor that limits obtaining rapid results. The authors believe that GBS screening

in pregnant women would be faster and more effective with the use of molecular methods

such  as  PCR,  which  can  be  studied  directly  from clinical  samples  with  high  sensitivity,

specificity, and NPV, with faster results and lower cost, thanks to emerging technologies.

Article information and declarations 

Data availability statement 

8



The  data  that  support  the  findings  of  this  study  are  available  on  request  from  the

corresponding author. The data are not publicly available due to privacy or ethical restrictions.

Ethics statement 

This study was approved by the Akdeniz University, Faculty of Medicine, Clinical Research

Ethics Committee with the Approval No: 340 and Date: 26/05/2021.

Author contributions 

All  authors  contributed  to  the  study  conception  and  design.  Material  preparation,  data

collection,  and analysis  were performed by Doğukan Çopur, Özlem Koyuncu Özyurt,  and

Hülya Kandemir. The first draft of the manuscript was written by Hülya Kandemir, Doğukan

Çopur, and Prof. Dr. Dilara Öğünç. Significant revisions were made by Prof. Dr. Dilara Öğünç

and İnanc Mendilcioğlu. All authors read and approved the final manuscript.

Funding 

This study received no specific grant from any funding agency in the public, commercial or

not‐for‐profit sectors. 

Acknowledgments 

None.

Conflict of interest

The authors have no relevant financial or non-financial interests to disclose.

REFERENCES

1. Money D, & Allen V. M (2018). No. 298-The Prevention of Early-Onset Neonatal 
Group B Streptococcal Disease. Journal of Obstetrics and Gynaecology Canada, 40(8), e665-
e674. doi:10.1016/j.jogc.2018.05.032

2. Kimberlin DW, Barnett ED, Lynfield R, Sawyer MH (2021) Group B Streptococcal 

Infections. In Red Book: 2021–2024 Report of the Committee on Infectious Diseases, 

American Academy of Pediatrics, p707-713  https://doi.org/10.1542/9781610025782

3. Kwatra G, Cunnington MC, Merrall E, Adrian PV, Ip M, Klugman KP, et al. 

Prevalence of maternal colonisation with group B streptococcus: a systematic review and 

9



meta-analysis. Lancet Infect Dis. 2016;16(9):1076-84. https://doi.org/10.1016/s1473-

3099(16)30055-x

4. Prevention of Group B Streptococcal Early-Onset Disease in Newborns: ACOG 

Committee Opinion, Number 797. Obstet Gynecol. 2020;135(2):e51-e72. 

https://doi.org/10.1097/aog.0000000000003668

5. Filkins L, Hauser JR, Robinson-Dunn B, Tibbetts R, Boyanton BL, Revell P. American

Society for Microbiology Provides 2020 Guidelines for Detection and Identification of Group 

B Streptococcus. J Clin Microbiol. 2020;59(1). https://doi.org/10.1128/jcm.01230-20

6. Hughes, RG, Brocklehurst, P, Steer, PJ, Heath, P, Stenson, BM on behalf of the Royal 

College of Obstetricians and Gynaecologists. Prevention of early-onset neonatal group B 

streptococcal disease. Green-top Guideline No. 36. BJOG 2017; 124: e280– e305. 

https://doi.org/10.1111/1471-0528.14821

7. Madrid L, Seale AC, Kohli-Lynch M, Edmond KM, Lawn JE, Heath PT, et al. Infant 

Group B Streptococcal Disease Incidence and Serotypes Worldwide: Systematic Review and 

Meta-analyses. Clin Infect Dis. 2017;65(suppl_2):S160-s72. 

https://doi.org/10.1093/cid/cix656

8. Gültepe B, Güdücüoğlu H, Özkaçmaz A, Çim N, Berktaş M Colonization of Group B 

Streptoccocal Bacteria In Pregnants and Their Antibiotic Susceptibility. Ortadoğu Tıp Dergisi.

2011; 3(2): 71 - 76 

9. Spellerberg, B. and Brandt, C. (2015). Streptococcus. In Manual of Clinical 

Microbiology (eds J.H. Jorgensen, K.C. Carroll, G. Funke, M.A. Pfaller, M.L. Landry, S.S. 

Richter, D.W. Warnock, K.C. Carroll, G. Funke, K.A. Bernard, J.S. Dumler, M.B. Miller, C.A.

Petti and P.A.R. Vandamme). 

https://doi.org/10.1128/9781555817381.ch22

10. Schuchat A. Group B streptococcus. Lancet. 1999;353(9146):51-6. 

-https://doi.org/10.1016/s0140-6736(98)07128-1 

11. Prevention of perinatal group B streptococcal disease: a public health perspective. 

Centers for Disease Control and Prevention. MMWR Recomm Rep. 1996;45(Rr-7):1-24.

12. Zumla A. Mandell, Douglas, and Bennett's principles and practice of infectious 

diseases: Lancet Infect Dis. 2010 May;10(5):303-4. https://doi.org/10.1016/S1473-

3099(10)70089-X

13. Meehan M, Cafferkey M, Corcoran S, Foran A, Hapnes N, LeBlanc D, et al. Real-time

polymerase chain reaction and culture in the diagnosis of invasive group B streptococcal 

10

https://doi.org/10.1016/s1473-3099(16)30055-x
https://doi.org/10.1016/s1473-3099(16)30055-x
https://doi.org/10.1016/S1473-3099(10)70089-X
https://doi.org/10.1016/S1473-3099(10)70089-X
https://doi.org/10.1016/s0140-6736(98)07128-1
https://doi.org/10.1128/9781555817381.ch22
https://doi.org/10.1093/cid/cix656
https://doi.org/10.1111/1471-0528.14821
https://doi.org/10.1128/jcm.01230-20
https://doi.org/10.1097/aog.0000000000003668


disease in infants: a retrospective study. Eur J Clin Microbiol Infect Dis. 2015;34(12):2413-

20. https://doi.org/10.1007/s10096-015-2496-5

14. Metcalf BJ, Chochua S, Gertz RE, Jr., Hawkins PA, Ricaldi J, Li Z, et al. Short-read 

whole genome sequencing for determination of antimicrobial resistance mechanisms and 

capsular serotypes of current invasive Streptococcus agalactiae recovered in the USA. Clin 

Microbiol Infect. 2017;23(8):574.e7-.e14. https://doi.org/10.1016/j.cmi.2017.02.021

15. Prevention of Group B Streptococcal Early-Onset Disease in Newborns: ACOG 

Committee Opinion, Number 797. Obstetrics & Gynecology 135(2):p e51-e72, February 

2020.  DOI: 10.1097/AOG.0000000000003668

16. Bidgani S, Navidifar T, Najafian M, Amin M. Comparison of group B streptococci 

colonization in vaginal and rectal specimens by culture method and polymerase chain reaction

technique. J Chin Med Assoc. 2016;79(3):141-5. https://doi.org/10.1016/j.jcma.2015.06.021

17. Rick AM, Aguilar A, Cortes R, Gordillo R, Melgar M, Samayoa-Reyes G, et al. Group

B Streptococci Colonization in Pregnant Guatemalan Women: Prevalence, Risk Factors, and 

Vaginal Microbiome. Open Forum Infect Dis. 2017;4(1):ofx020. 

https://doi.org/10.1093/ofid/ofx020

18. Karaduman A,   Doğruman Al F, Aksu G,Haberal A. Gebelerde saptanan vajinal 

infeksiyon etkenlerinin dağılımı. İnfeksiyon Dergisi 2006;20:171-5.

19.         Kadanali, A., Altoparlak, Ü. and Kadanali, S. (2005), Maternal carriage and neonatal 

colonisation of group B streptococcus in eastern Türkiye: prevalence, risk factors and 

antimicrobial resistance. International Journal of Clinical Practice, 59: 437-

440. https://doi.org/10.1111/j.1368-5031.2005.00395.x

20. Gerolymatos G, Karlovasiti P, Sianou A, Logothetis E, Kaparos G, Grigoriadis C, et al.

Antenatal group B streptococcus detection in pregnant women: culture or PCR? The Journal 

of Infection in Developing Countries. 2018;12(08):631-5. https://doi.org/10.3855/jidc.10367

21. Wollheim C, Sperhacke RD, Fontana SKR, Vanni AC, Kato SK, Araújo PRd, et al. 

Group B Streptococcus detection in pregnant women via culture and PCR methods. Revista 

da Sociedade Brasileira de Medicina Tropical. 2017;50:179-83. DOI: 10.1590/0037-8682-

0454-2016

22. El Aila NA, Tency I, Claeys G, Saerens B, Cools P, Verstraelen H, et al. Comparison 

of different sampling techniques and of different culture methods for detection of group B 

streptococcus carriage in pregnant women. BMC Infect Dis. 2010;10:285. 

https://doi.org/10.1186/1471-2334-10-285

11

https://doi.org/10.1186/1471-2334-10-285
https://doi.org/10.3855/jidc.10367
https://doi.org/10.1111/j.1368-5031.2005.00395.x
https://doi.org/10.1093/ofid/ofx020
https://doi.org/10.1016/j.jcma.2015.06.021
https://doi.org/10.1016/j.cmi.2017.02.021
https://doi.org/10.1007/s10096-015-2496-5


Table 1. Demographic and clinical characteristics of patients at the time of vaginal and rectal
sampling

Variable  

Age, year, median (IQR) 29 (8)

Body weight, kg median (IQR) 74 (17)

Height, cm median (IQR) 162 (9)

BMI, kg/m², median (IQR) 28.45 (5.06)

Gravidity, n median (IQR) 2 (2)

Parity, n, median (IQR) 1 (2)

Abortion, n median (IQR) 0 (1)

Previous C/S delivery, median (IQR) 0 (1)

Previous vaginal delivery, n, median (IQR) 0 (1)

Gestational age, week, median (IQR) 36.05 (1.10)

GHT, n (%) 3 (2.8)

GDM, n (%) 9 (8.4)

T2DM, n (%) 1 (0.94)

Smoking, n (%) 16 (15.09)

Alcohol use, n (%) 1 (0.94)

Education up to high school, n (%) 74 (69.8)

Undergraduate education, n (%) 32 (30.1)

Employment with income, n (%) 40 (37.7)

IQR— Interquartile  Range;  BMI— body mass  index;  C/S — cesarean delivery,  GHT —
gestational hypertension; GDM — gestational diabetes; T2DM — type 2 diabetes mellitus

Table 2. Comparison of culture and PCR results of vaginal and rectal samples

Culture method
Total (n)

Positive (n) Negative (n)

PCR
method

Positive (n) 11 12 23

Negative (n) 0 83 83

Total (n) 11 95 106

PCR — polymerase chain reaction
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Table 3. Characteristics of PCR method compared to gold standard of culture method

Variable %

Sensitivity 100%

Specificity 87%

PPV 47%

NPV 100%

Accuracy 88%

PCR — polymerase chain reaction; PPV — positive predictive value; NPV — predictive
value
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