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A B S T R A C T   

Background: Testing for group B streptococcus (GBS) requires a vaginal-rectal swab in late pregnancy. 
Objective: A systematic review of the test accuracy of a self-collected swab compared with a health-care pro-
fessional collected swab in the diagnosis of GBS colonisation. 
Search strategy: The Cochrane Library (including the Cochrane Database of Systematic Reviews, the Database of 
Abstracts of Reviews of Effects [DARE] and the Cochrane Central Register of Controlled Trials [CENTRAL]), 
EMBASE, MEDLINE and Trip were searched in May 2022. 
Selection criteria: Randomised trials, test accuracy studies or diagnostic yield studies that compared the accuracy 
of a self-collected vaginal-rectal swab, compared to that taken by a health-care professional, for the detection of 
GBS colonisation in the third trimester. 
Data collection and analysis: Two researchers independently screened, selected studies, extracted data and 
assessed study quality. 
Main results: 10 studies, with 2578 women were included. Pooled sensitivity of self-collected swabs was 0.90 
(95% confidence interval [CI] 0.81 to 0.95) and pooled specificity was 0.98 (95% CI 0.96 to 0.99). 
Conclusion: This study provides reassuring evidence that self-collected swabs for maternal GBS colonisation are 
highly accurate relative to swabs collected by health-care professionals. Women requiring a swab for GBS 
colonisation can self-swab with appropriate instructions if they choose. 
Funding: Personal fellowship from the University of Nottingham for KFW.   

Introduction 

Streptococcus agalactiae, or group B streptococcus (GBS), is a lead-
ing neonatal pathogen [1]. It causes sepsis (60% of cases), meningitis 
(22%) and pneumonia (15%) in newborns. It is a gram-positive organ-
ism which constitutes part of the normal flora of the gut and vagina in 
20% of pregnant women [2] and over half of them will transmit it to 
their baby during pregnancy or more commonly, labour. Most colonised 
babies remain well, but 1 in 1750 babies in the UK and Ireland develop 
early-onset GBS infection (EOGBS). 

There is no international consensus on routine testing for GBS. The 

American College of Obstetricians and Gynaecologists (ACOG) recom-
mends universal GBS testing between 36 and 37 weeks gestation and 
women that are positive for GBS colonisation are offered intrapartum 
antibiotics prophylaxis. Intrapartum antibiotic prophylaxis for GBS is 
also indicated in the context of GBS bacteriuria during the pregnancy or 
a history of previous GBS-infected newborn [3]. In the UK universal 
bacteriological testing is not recommended by the Royal College of 
Obstetricians and Gynaecologists (RCOG), intrapartum antibiotics pro-
phylaxis is administered to women with clinical risk factors that place 
them at increased risk of having a baby with early-onset GBS infection 
(EOGBS) [4]. In the UK, a choice of testing or intrapartum antibiotic 
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prophylaxis is offered to women with colonisation in a previous preg-
nancy, otherwise testing specifically for GBS is not offered. 

Both the RCOG and ACOG recommend that when testing is indicated 
for GBS colonisation, a swab should be taken from the lower vagina and 
the rectum. A single swab (vagina then rectum) or two different swabs 
can be used. The ACOG guideline states that women who receive 
training in collecting their own vaginal-rectal specimen can self-swab, 
and that the GBS detection is similar to the detection rates of speci-
mens collected by health-care professional (HCP) [3]. The RCOG 
guideline states that the woman may self-swab if given appropriate in-
structions. A swab taken by a health-care professional is intrusive and 
potentially embarrassing for women and may lead some to decline 
testing for GBS. Swabbing by health-care professionals could be ex-
pected to have easier access to the vagina and anus, be able to collect a 
sufficient sample of mucosal fluid from both vagina and lower rectum 
and be less prone to accidental contamination. 

There has been increased use of self-collected samples outside of 
obstetrics, for example self-collected samples for sexually transmitted 

infections in genitourinary medicine [5–7] and for COVID-19 [8]. 
Observational studies report that self-collected samples can provide the 
same yield as physician collected samples and one study found that they 
could provide a better yield [9]. 

Once a swab has been performed, what tests should be done? Broadly 
speaking there are two tests to use for GBS colonisation. Firstly, 
microbiological culture at 35–37 weeks’ gestation, with a two-stage 
enrichment culture as the recommended method (ECM). [10] Alterna-
tively, rapid tests have the potential to test women in labour on the 
maternity unit. The GeneXpert system (Cepheid) is the only currently 
available intrapartum test. The sensitivity and specificity of the rapid 
test were 86% (95% confidence interval 81% to 91%) and 89% (95% 
confidence interval 85% to 92%), respectively [11]. 

There are two ways in which microbiology labs can process vaginal- 
rectal swabs from pregnant women for GBS: 1) direct plating, 2) 
enriched culture medium (ECM). 

The ECM test, a process which requires the swab to be placed into 
Lim broth and the broth to be sub-cultured onto solid medium after 

Fig. 1. PRISMA flow diagram.  
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Table 1 
Study characteristics of the included studies.  

Author Authors description of study Study design   Test method Country Setting Number of 
women in 
study 

Arya 2008    Prospective cohort study 
600 pregnant women attending 
public and private antenatal clinics 
at the Unified Maternity Services, 
Cork, ROI were included. At 35–37 
weeks of pregnancy, these women 
self-collected an ano-vaginal swab, 
and a health professional collected a 
second swab on same clinic visit. 

Prospective single group 
diagnostic accuracy study 

Direct plating on 
blood agar 

Ireland Two main teaching maternity 
hospitals in Cork from October 
2003 to October 2004 

600  

Mercer 1995   
Consenting women between 24- and 
42-weeks’ gestation were asked to 
collect vaginal and anorectal 
samples for group B streptococcus 
culture. Vaginal and anorectal 
samples were obtained by a trained 
obstetric nurse immediately after the 
patient collected specimens and 
before digital vaginal examination. 

Prospective single group 
diagnostic accuracy study 

Enriched culture 
medium, blood 
agar 

USA The outpatient obstetric clinic 
and the Maternal Fetal 
Assessment Unit of the 
Regional Medical Centre at 
Memphis. Period of study is 
not stated 

251 

Molnar 1997  Each consenting patient completed 
the survey and obtained her own 
GBS culture. Following this the 
physician collected their usual GBS- 
screening specimen. 

Prospective single group 
diagnostic accuracy study 

Not specified Canada Offices of five family 
physicians and eight 
obstetricians at Mount Sinai 
Hospital, Toronto - a tertiary 
care teaching hospital 
between 1st of November 
1995 and 31st March 1996. 

163 

Nassie 2018    Prospective study 
Before vaginal examination was 
performed by the physician, and 
only after the patient took her own 
swab, an experienced physician took 
a second swab according to the CDC 
instructions. Both swabs were sent 
separately and anonymously to the 
microbiology laboratory 

Prospective single group 
diagnostic accuracy study 

Not specified Israel Not well described - 
University-affiliated, referral 
centre, from 2016 − 2017  

139 

Price 2006 Randomised study 
Consecutive patients presenting 
were randomly allocated to having 
vaginal-rectal swabs self-collected, 
and then collected by a clinician, or 
to having the swabs clinician- 
collected, and then self-collected 

Prospective randomised 
diagnostic accuracy study  

Enriched culture 
medium, Columbia 
Naladixic Acid agar 

Canada Maternity Centre of Hamilton 
(MCH) - between October 
2003 and May 2005 

330 

Salvesen 1999   The women first took the test 
themselves instructed by a midwife 
followed by sample taken by a doctor 

Prospective single group 
diagnostic accuracy study 

Not specified Norway Regional Hospital in 
Trondheim 

80 

Seto 2019      A randomised, prospective, 
crossover study 
To reduce potential bias from a 
higher sensitivity of the first swab 
obtained, the women were 
randomized according to computer- 
generated random numbers into two 
groups in a 1:1 ratio. Group 1 had the 
first swab taken by the health-care 
workers first, followed by self- 
screening on the same day, whereas 
group 2 had self-screening first, 
followed by swabs taken by health- 
care workers on the same day. 

Prospective, randomised, 
crossover study 

Enriched culture 
medium, 
chromogenic agar 

Hong 
Kong 

The University of Hong Kong, 
Queen Mary Hospital, Hong 
Kong – Study conducted 
between May and October 
2015 

422 

Spieker 1999 A volunteer sample of 240 pregnant 
self-collected then the physicians 
collected second specimens. Patient 
assigned to green team obtained a 
self-collected group B streptococcus 
specimen before their physicians 
whereas patient on the brown team 
had their physicians collect the 
group B streptococcus specimen first. 

Prospective, single group, 
diagnostic accuracy study. Half of 
the women had a self-swab first, 
half of women had a health-care 
professional swab first (non- 
randomised) 

Direct plating, 
blood agar 

USA The Family practice clinic at 
the Naval Hospital, 
Jacksonville Florida. Period of 
study is not stated 

240 

Torok 2000   Patients were assigned on an 
alternating basis to perform an 
anogenital culture swab before or 
after the physician performed a swab 

Prospective, single group, 
diagnostic accuracy study 

Enriched culture 
medium, blood 
agar 

USA Evans Army Community 
Hospital, Fort Carson, Colo. 
Family Practice Clinic. Period 
of study is not stated 

250 

(continued on next page) 
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overnight incubation is recognised as the international ‘gold standard’ 
for detecting GBS. The test is highly sensitive, although maternal colo-
nisation rates are influenced by the sites sampled and culture methods 
used. A UK study found that using ECM before plating onto selective 
agar identified 97% of the total positive rectovaginal swabs, whereas 
direct plating onto selective agar identified 75% [12]. 

Standardised and careful explanation of the procedure of vaginal- 
rectal self-swabbing to the pregnant woman could yield the same 
result as a sample collected by health-care professional. This may help to 
improve uptake of testing and free up health-care professionals’ time. In 
this systematic review we aimed to determine diagnostic test accuracy of 
a self-collected versus a health-care professional swab for the detection 
of GBS colonisation in late pregnancy. 

Methods 

Study design 

Systematic review 

Review question 

What is the diagnostic test accuracy of a self-collected versus a 
health-care professional taken swab for detection of GBS colonisation 
during late pregnancy? 

Search strategy 

This review was prospectively registered at PROSPERO 
(CRD42021233453) prior to any searches being performed and was 
conducted following the Cochrane Handbook for Diagnostic Accuracy 
Reviews, [13] and reported according to PRISMA guidelines. 

The Cochrane Library (including the Cochrane Database of System-
atic Reviews, the Database of Abstracts of Reviews of Effects [DARE] and 
the Cochrane Central Register of Controlled Trials [CENTRAL]), 
EMBASE, MEDLINE and Trip were searched for relevant papers. The 
search was initially undertaken in January 2022 and updated in May 
2022. The databases were searched using the relevant Medical Subject 

Headings (MeSH) terms, including all subheadings and synonyms, and 
this was combined with a keyword search. The search strategy is shown 
in Appendix S1. Search terms included, ‘Pregnant woman’, ‘group B 
agalactiae’, ‘point -of-care testing’, ‘third trimester’, ‘late pregnancy’, 
‘group B streptococcus’, ‘vaginal colonisation’, ‘genital colonisation’, 
‘rectal colonisation’, ‘rectovaginal colonisation’, ‘health-care profes-
sional swab’, ‘self-swab’ and ‘testing’. 

Study selection 

Randomised trials, test accuracy studies or diagnostic yield studies 
that compared the accuracy of a self-collected vaginal-rectal swab 
(considered the index test), compared to that taken by a HCP (defined as 
the reference standard), for the detection of GBS colonisation in the third 
trimester of pregnancy, were eligible for inclusion. 

Two reviewers (MG and KO) assessed for inclusion of all the potential 
studies identified using our search strategy. This process was facilitated 
using the Covidence software. Any disagreement was resolved by a 3rd 
reviewer (KFW). The selection process included a title and abstract re-
view followed by a full text review. 

Data extraction and quality assessment 

A data extraction form was developed with input from all the re-
viewers. Two reviewers independently extracted data from the included 
studies (MG and KO). Discrepancies were resolved through discussion, 
and where necessary a 3rd reviewer was consulted for consensus (KFW). 
Where necessary, the authors of the included publication were consulted 
for any clarification. 

Consensus data was entered into review manager software (RevMan) 
and checked for accuracy. We recorded the test used to detect GBS. 

The QUADAS-2 tool was used for assessment of methodological 
quality. This tool consists of four key domains: patient selection, index 
test, reference standard and, flow and timing. Each domain was assessed 
in terms of risk of bias and the first three in terms of concerns regarding 
applicability. Signalling questions were included to assist in judgements 
about risk of bias. 

Table 1 (continued ) 

Author Authors description of study Study design   Test method Country Setting Number of 
women in 
study 

Louis Dit 
Trieau 2009   

Prospective multicentric study 
All women presenting for their 
32–37th WG prenatal visit were 
offered the option to self-collect their 
vaginal swab which was then 
collected by a health professional. 

Prospective, single group, 
diagnostic accuracy study) 

Direct plating, 
blood agar 

France The study was conducted at 
the Bordeaux University 
Hospital maternity ward 
between November 10, 2007, 
and January 20, 2008 

103  

Table 2 
QUADAS 2 tool assessment of methodology quality result.  

Article    
Risk of Bias   Applicability concerns  

Patient selection Index test Reference standard Flow and timing Patient selection Index test Reference standard 

Arya 2008 Unclear Low Low Low Low Low Low 
Mercer 1998 Unclear Unclear Unclear Low Low Low Low 
Molnar 1997 Unclear Low Low Low Low Low Low 
Nassie 2018 Unclear Low Low Low Low Low Low 
Price 2006 Low Low Low Low Low Low Low 
Salvesen 1999 Unclear Unclear Unclear Unclear Unclear Unclear Unclear 
Seto 2019 Low Low Low Low Low Low Low 
Spieker 1999 Unclear Low Low Low Low Low High 
Torok 2000 Unclear Low Low Low Low Low Low 
Louis Dit Trieau 2009 Unclear Unclear Unclear High Low Low High  
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Statistical analysis and data synthesis 

For each included study, the estimated sensitivity and specificity 
along with the 95% confidence intervals (CIs) were presented in a forest 
plot. 

Meta-analysis of sensitivity and specificity was performed using a 
bivariate mixed-effects model to preserve the 2-dimensional nature of 
the data while taking any correlation between them into account. The 
model estimated the mean logit sensitivity and specificity, with their 
standard errors and 95% CIs and estimates of the between-study vari-
ability (covariance) in logit sensitivity and specificity. Summary test 
accuracy measures (sensitivity, specificity, and likelihood ratios) were 
produced from this model by back-transformation. The estimated logit 
estimates of sensitivity and specificity and their respective variances 
were used to construct a hierarchical summary receiver operating 
characteristic curve (HSROC), with summary operating points for 
sensitivity and specificity on the curves and a 95% confidence contour 
ellipsoid. A graphical representation of the magnitude of heterogeneity 
was assessed by inspecting whether the confidence intervals on the 
forest plots overlap. 

Analysis was performed using Stata Statistical Software: Release 17 
[14] (with the midas and metandi modules for the bivariate mixed-effects 
regression). 

Results 

The study selected flow diagram is shown in Fig. 1. We identified 
3090 studies in our search. 2138 remained after removal of duplicates. 
Following screening of titles and abstracts, 1692 studies were excluded. 
For the remaining 446 studies, full texts were examined against the in-
clusion criteria, of which, 13 studies met. Two of the 13 studies were 
excluded as duplicates, one was excluded due to inadequate data, 
leaving 10 studies which were included in the data synthesis. Papers 
were excluded for reasons such as inappropriate study design or lack of 
data. 

Table 1 gives the study characteristics for the 10 included studies. 
Table 2 gives the results of the assessment of methodological quality. In 
seven of the included studies it was unclear how patients had been 
selected for the study. 

All 10 studies provided sufficient data to construct a 2x2 table for the 
estimates of diagnostic accuracy and were included in the meta-analysis. 
The study-specific performance estimates, estimated sensitivity and 
specificity for each study and overall, along with the 95% confidence 
intervals (CIs) are presented in the forest plot in Fig. 2. Fig. 3 shows the 
resulting summary ROC curve, with summary operating points for 
sensitivity and specificity on the curves and a 95% confidence contour 
around these points. The area under the curve was 0.99 (CI, 0.97 to 
0.99). 

Fig. 2. Forest plot showing study-specific(box) and overall(diamond) point estimates and confidence intervals for each performance index pair. Also presented are 
the study-specific performance estimates: TP = True positive; FP = False positive; FN = False negative; TN = True negative. The combined pooled results are based on 
parameters estimated by the bivariate model. 
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Synthesis of results 

Table 3 presents the following estimates for the summary point 
produced from the bivariate mixed-effects regression model: sensitivity, 
specificity, diagnostic odds ratio, positive likelihood ratio and negative 
likelihood. 

Discussion 

Main findings 

Self-collected swabs showed excellent sensitivity and specificity in 
diagnosing maternal GBS colonisation in late pregnancy and is an 
acceptable alternative to health professional collected swabs. 

Strengths and limitations 

This is the first systematic review to assess the diagnostic test accu-
racy of group B streptococcus (GBS) following a health-care professional 
swab compared with a self-collected swab in late pregnancy. The ten 
included studies were conducted in a wide variety of geographical lo-
cations improving generalisability of the results. We followed the 
Cochrane Handbook for Systematic Reviews of Diagnostic Test Accu-
racy. The QUADAS-2 tool was used to assess risk of bias. 

There was high level of heterogeneity between the studies. As only 
ten studies were included, we could not check for publication bias. 
Unfortunately only six of the included studies reported the culture 
method used. 

We acknowledge that theoretically there is unlikely to be a difference 
in specificity between a self-swab and a health care professional swab 
other than through contamination of the swab by the individual. It is 
also possible that in a research setting, women would be better 
instructed and potentially more careful in performing a self-swab and 
therefore these results may not be born out in routine clinical practice. 

Interpretation 

Current national guidelines for bacteriological testing for GBS colo-
nisation in pregnancy in the US (ACOG) and UK (RCOG) stipulate that a 
woman may self-swab if given appropriate instructions. The findings of 
this review provide reassurance that these guidelines are appropriate. 

There has been increased use of self-collected samples outside of 
obstetrics, for example self-collected samples for sexually transmitted 
infections in genitourinary medicine [5–7]. There are conflicting results 
on acceptability of self-collected swabs with some studies demonstrating 
that pregnant women prefer self-swabbing for GBS [15–18] whereas a 
study performed in Hong Kong showed that there is preference for the 
doctor performing the swab collection [19]. 

This study provides reassuring evidence that self-collected swabs for 
maternal GBS colonisation have a similar diagnostic test accuracy to 
health-care professional swabs and health-care professionals should 
offer choice to women requiring a swab for GBS colonisation to allow for 
self-swab with appropriate instructions or a health-care professional 
collected swab. 

There is conflicting evidence on the acceptability of self-swabbing in 
late pregnancy in the literature. It is important to address if self- 
swabbing is acceptable to women and if there are differences amongst 
women with different characteristics (e.g., maternal educational 
attainment, maternal age). There is some evidence to suggest that 
acceptability may differ by these factors [21]. 
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