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Abstract
Background

Self-sampling with proper instruction in 35-37 weeks’ gestation is supplementary to clinician sampling to
prevent early-onset invasive group B streptococcal disease of infants. Despite of the accuracy proved in
previous studies, disputes were raised on pregnant women’s low preference and adherence to the method
of swab collection. We aimed to assess the accuracy of self-sampling and in�uencing factors for
preference on collection method in Chinese women.

Methods

We compared screening results of self-sampling with clinician collection in a sample of 522 women in
late pregnancy. These participants needed to complete a questionnaire on their preference and
demographics after self-sampling. A multi-nominal logistic regression model was then used to measure
the association between the in�uencing factors and preference for collection method.

Results

A good agreement between the two collection methods was found with a Cohen’s Kappa coe�cient 0.83
(95%CI 0.71-0.95). The prevalence of GBS infection in the two methods is statistically different. Four
factors (maternal age, parity, education attainment and pain difference) were included in the �nal multi-
nominal regression model while gestational age and vaginal suppository use were excluded. Non-elderly
parturient women were 2.84 (95% CI 1.19-6.74) times more likely to prefer self-sampling compared to
clinician sampling, adjusting for parity, education and pain difference. If these participants experienced
more or equal pain during self-sampling compared to clinician collection, they were more likely to prefer
clinician sampling controlling the other three factors’ effect.

Conclusions

Our study suggests high agreement between the two collection methods. Self-sampling presented a
higher detection rate than physician-collected samples. Pregnant women are able to collect rectovaginal
samples prior to their antenatal visit. Self-sampling is preferable by 1/5 of the participants and it could be
an option for those younger than 35 years old, especially for those with low pain threshold.

Background
Antenatal screening for Group B Streptococcus (GBS) colonization is an important measure to prevent
early-onset (babies younger than 7 days) invasive disease. If rectovaginal culture is positive, the use of
intrapartum antibiotics prophylaxis (IAP) could reduce the incidence thereby neonatal morbidity and
mortality caused by sepsis, pneumonia, and meningitis (1). In the guideline from the US Centers for
Disease Control and Prevention on universal screening at 35 to 37 weeks’ gestation, clinicians collect a
swab at the lower vagina and anorectum, followed by incubation onto selective broth media (2). Self-
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sampling with proper instruction is supplementary to clinician sampling (3). Previous studies validated
the accuracy of self-sampling in terms of equivalent detection rate and sensitivity (4, 5).

However, Molnar and colleagues reported that GBS self-sampling was less acceptable in non-north
American women (6). There were recent disputes raised by Taiwan obstetricians on the �ndings of a
study examining local pregnant women’s acceptability in Hong Kong (7, 8). They argued that pregnant
women would not prefer a complicated self-collection procedure. Moreover, the self-sampling screening
result is questionable for their low adherence to the method of swab collection, even obstetricians
perform sampling on perianal skin rather than rectovaginal site.

Given the participants in the Hong Kong study reported their preference in their next pregnancy and no
one had self-sampling, evidence on the accuracy and acceptability of self-sampling in GBS screening in
Chinese population was lacking. Therefore, this study aims to examine: 1) the accuracy of self-sampling
compared to clinician collecting sample in GBS screening, and 2) the preference on collection method
and its in�uencing factors.

Methods
Study setting

We approached pregnant women at their 35–40 week’s gestation in the antenatal outpatient clinic of a
tertiary hospital for women and children health in Baoan district of Shenzhen, China. This hospital
provides comprehensive antenatal and intrapartum care. The annual delivery volume is about 20000
births. A trained clinic receptionist explained the study to all potential participants and obtained their
written informed consent. The research team offered a free-of-charge GBS screening test to the
participants with their self-collected sample if they had such screening done by a clinician before. The
receptionist would follow a standard written diagram and explain how to collect a rectovaginal swab to
these participants. The same instruction was pasted on the wall of washroom where these participants
completed the sampling procedure. After submitting the samples, the participants needed to complete a
questionnaire on their preference and demographics. The self-collected samples would be handled and
tested by the lab physicians who were blind of collection methods. If culture testing positive, a repeated
test and a drug sensitivity test would be done in line with a standard protocol. The obstetricians would
use IAP no matter which sample indicated the positive result. The participants could check the test result
through a particular application in their cellphone. This study was approved by the Ethics Review
Committee of the hospital.

Sample size

We estimated the sample size based on a previous study done by the same team in 2017. After a training
course on collection procedure among the obstetricians, the prevalence of maternal GBS colonization
increased from 11–17% (9). The hypothesis was that the two collection methods were equal in detecting
positive cases. A sample size of 522 subjects is needed to rule out such a difference in prevalence with a
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type 1 error rate of 5% (2-tailed), and a power (1-β) of 80% (10). Assuming self-sampling is no better than
clinician collection before training sessions, the maximum size of sample should be 522.

Data collection

The screening test result was binary. In the questionnaire, the maternal demographics included age and
education attainment. Their clinical information including parity, gestational age, vaginal suppository use
before, and self-reported pain level of different sampling method with a scale from 1 to 10. We de�ned
pain difference as a categorical variable: more pain for self-sampling, equal, and more pain for clinician
collection. We interviewed participants’ preference for collection method among three options: self-
sampling, no preference, and clinician collection.

Statistical analysis

We analyzed the screening result using Paired McNemar Test. A multi-nominal logistic regression model
was then used to measure the association between maternal age, education attainment, parity,
gestational age, vaginal suppository use before, pain difference, and preference for collection method.
Data were analyzed using SPSS version 23 (SPSS Inc., Chicago, IL).

Results
There were 526 self-collected samples in total. 520 participants did both self-sampling and clinician
sampling, among whom 2 did repeated self-sampling. The screening results are shown in Table 1.

Table 1
Self-sampling versus clinician collection

result in 522 pairs

    clinician collection

    + -

self-sampling + 18 7

- 0 497

The Cohen’s Kappa coe�cient is 0.83 (95%CI 0.71–0.95), indicating a good agreement between the two
collection methods. However, the prevalence of GBS infection in self-collected samples is statistically
different (Paired McNemar’s chi-square, exact test = 5.14, P = 0.0156) from that in clinician collected
samples with a difference of 1.35% (95% CI 0.36%-2.34%).

We completed 526 questionnaires. We excluded 4 women because they did GBS screening for the �rst
time. There were more than 3 missing values in 1 questionnaire. Therefore, data in 521 valid
questionnaires were used for analysis. The mean of maternal age was 30.2 years with a range from 20 to
43 years old. Most (85.2%) were non-elderly parturient women (maternal age < 35 years old). The



Page 5/10

gestational age ranged from 35 to 40 weeks. 179 women did self-sampling before 37th gestation week.
307 (58.9%) women were primipara. 243 women (46.6%) used vaginal suppositories before. 82 (15.8%)
women’s education attainment were ≤ 12 years, 415 (79.7%) received college or university degree and 24
(4.6%) had post-graduate education. The participants’ self-reported pain level for self-sampling ranged
from 1 to 3 while 9 women reported pain level higher than a scale of 4 for clinician sampling. Of these
participants, 62 (11.9%) reported more pain for self-sampling, 357 (68.5%) reported equal level and 102
(19.6%) for clinician collection. 109 (20.9%) women preferred self-sampling, 279 (53.6%) had no
preference, and 132 (25.3%) preferred clinician collection.

Table 2 presents the association between these variables and preference with preferring clinician
collection as the reference category in the unadjusted multi-nominal logistic regression model.
Gestational age and vaginal suppository use before were not statistically associated with preference on
collection methods. Lower education attainment women were more likely to show no preference for
collection methods compared with clinician collection, although education was not statistically
signi�cant for preferring self-sampling (P value = 0.065). Therefore, four variables including education
attainment were included into the �nal model.



Page 6/10

Table 2
Association between six variables and preference in unadjusted model

Variable n Self-
sampling

No
preference

Clinician
collection

P
value

Maternal age a         0.012

35 years 443 101(22.8%) 237(53.5%) 105(23.7%)  

≥35 years 77 8(10.4%) 42(54.5%) 27(35.1%)  

Gestational age b         0.603

37 week 178 33(18.5%) 98(55.1%) 47(26.4%)  

≥37 week 341 76(22.3%) 180(52.8%) 85(24.9%)  

Parity a         0.033

Primipara 306 72(23.5%) 168(54.9%) 66(21.6%)  

Non primipara 214 37(17.3%) 111(51.9%) 66(30.8%)  

Vaginal suppository use c         0.219

No 275 65(23.6%) 140(50.9%) 70(25.5%)  

Yes 242 43(17.8%) 138(57.0%) 61(25.2%)  

Education a         0.065

≤ 12 years 82 15(18.3%) 47(57.3%) 20(24.4%)  

College or university 414 86(20.8%) 226(54.6%) 102(24.6%)  

Post graduate 24 8(33.3%) 6(25%) 10(41.7%)  

Pain difference a         0.001

More pain for self-sampling 62 14(22.6%) 21(33.9%) 27(43.5%)  

Equal 356 59(16.6%) 215(60.4%) 82(23.0%)  

More pain for clinician
collection

102 36(35.3%) 43(42.2%) 23(22.5%)  

a 1 missing value

b 2 missing values

c 4 missing values
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Results from the fully adjusted model suggest that non-elderly parturient women were 2.84 (95% CI 1.19–
6.74) times more likely to prefer self-sampling compared to clinician sampling, adjusting for parity,
education and pain difference. If these participants experienced more or equal pain during self-sampling
compared to clinician collection, they were more likely to prefer clinician sampling controlling the other
three factors’ effect. Those primipara were 1.65 (95% CI 1.04–2.59) times more likely to show no
preference relative to clinician collection adjusting for maternal age, education and pain difference. After
adjustment for maternal age, parity, and pain difference, less educated women (≤ 12 years and college or
university) were more likely to show no preference (vs clinician collection) than women with graduate
degree.

Discussion
Our study found that self-sampling presented a better outcome in terms of detecting positive cases for
the prevalence difference of the two collection methods is statistically signi�cant. In earlier studies on the
accuracy of self-sampling, it was proved as effective or sensitive as clinician sampling. A plausible
explanation is that participants in this sample were more likely to perform standard collection than their
clinicians. Some participants reported their obstetricians collected vaginal samples only, rather than
collecting a rectovaginal swab. Another substandard way of performing sampling on perianal skin when
a pelvic examination would otherwise be required was reported in Taiwan. Providing standard collection
in line with the CDC guideline is an important move for quality assurance of GBS screening. Pregnant
women pay careful attention to the health of their babies and the impact of their health status on their
babies. If instructed properly, they could be able to complete the collection by themselves. Therefore, self-
sampling as a form of involvement in obstetric care may improve the quality of screening with high
e�ciency and reduced cost for women could collect their rectovaginal sample at home just prior to their
antenatal check.

Self-sampling was preferable by about 1/5 of participated women. Inconsistent preferences were found
in earlier studies (4, 11, 12). Moreover, 25.3% women preferred clinician collection, which is consistent
with Molnar’ �ndings (6). When the use of self-sampling is more prevalent in sexually transmitted disease
prevention and cervical screening in recent years, an increasing number of Chinese women is receptive to
this collection due to increased autonomy in health improvement (13).

Individual patient preferences can be considered with in�uencing factors. In our study, factors in�uencing
women’s preference included maternal age, parity, education attainment, and pain difference. These are
important to facilitate clinical practice for universal screening. Different from �ndings that younger
women and those who had GBS screening done in previous pregnancy were more likely to prefer clinician
collection in Molnar’s study, our study found that younger women were more likely to prefer self-sampling
(6). Pain during collection compared with clinician sampling was also important to in�uence the
preference of these women on self-sampling. Molnar and colleagues also reported that lower
socioeconomic status women were less comfortable with self-care, but less educated women in this
study were more likely to show no preference relative to clinician collection than women with graduate
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education. Therefore, self-sampling could be an option for those younger than 35 years old, especially for
those with low pain threshold.

The strengths of our study include a large sample size and adjustments in multi-nominal regression
models to rule out confounding effects. However, there are limitations. First of all, there were 2 women
who had two self-sampling tests and completed two questionnaires. The culture result of these two
women were negative in both collection methods. It would not in�uence the statistical test result.
Because of anonymous recruitment, we cannot get rid of these two questionnaires. Secondly, the
participants conducted self-sampling after their usual screening by clinicians, new infection may occur
between the two tests. Further, the prevalence of GBS colonization is low in this population. Women with
a negative result in previous screening were more likely to take part in the study while those with a
positive result already were not likely to do the same test again. Future research could focus on a
comparison of the two collection methods in real-world setting using a cohort study.

Conclusions
Our study suggests high agreement between the two collection methods. Self-sampling presented a
higher detection rate than physician-collected samples. If instructed properly, pregnant women are able to
collect rectovaginal samples prior to their antenatal visit. Self-sampling is preferable by 20% of the
participants. It could be an option for those younger than 35 years old, especially for those with low pain
threshold to facilitate individualized care of universal GBS screening to prevent early-onset neonatal GBS
disease.
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