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Abstract
Background: Intrapartum Antibiotic Prophylaxis (IAP) is highly effective in preventing early-onset Group B
Streptococcus (GBS) disease among infants born to colonized women. The burden of GBS at Kenyatta National
Hospital (KNH) is comparable to the global prevalence yet standardized IAP guidelines have neither been developed
nor implemented. This is important in averting GBS associated mortality and morbidity.
Objective: To determine if introduction of a GBS screening and IAP protocol is associated with changes in proportion
of women receiving appropriate GBS screening and IAP at KNH.
Materials and methods: This was a pre and post intervention quasi-experimental study. In the pre intervention
phase, clinicians providing reproductive health services were first interviewed on GBS IAP practices and then trained
on the proposed GBS IAP protocol. During the post intervention phase, the clinicians were re-interviewed on GBS
IAP practices. During both phases, data was extracted from the patient files to assess GBS IAP practice. Intervention
comprised Continuous Medical Education (CME), posters of protocol in clinical areas and an email of the proposed
protocol sent. Descriptive statistics was conducted for categorical variables and reported as proportions while
continuous variables were described using measures of central tendency and dispersion (mean, mode and median).
The strength of the association’s was obtained from the effect estimate and p value < 0.05 considered significant.
Results: Between 1st May 2015 and 30th November 2015, we retrieved a total of 110 patient files. Nearly half of
the files for the pre intervention and post intervention met the inclusion criteria. A total of 93 of the 103 clinicians
approached were interviewed; 50 at pre intervention and 43 at post intervention. The prescription of appropriate
antibiotics for GBS IAP by clinicians increased from none at pre intervention to 44% at post intervention. However,
none of the patients had evidence of rectovaginal swab culture or antibiotic sensitivity pattern for GBS both at pre
intervention and post intervention.
Conclusion: Introduction of a GBS IAP protocol substantially and significantly increased GBS IAP but did not have
effect on screening practices.
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Introduction
Group B Streptococcus (GBS; streptococcus agalactiae)
is an important cause of maternal perinatal morbidity
and mortality. Maternal intrapartum GBS colonization is
known to be a major risk factor for early onset neonatal
sepsis with vertical transmission primarily occurring
after premature rupture of membranes (1). In Kenya,
GBS has been associated with preterm birth, neonatal
sepsis and accounts for about 1 in 3 admissions to the
new born unit (2,3).
Group B Streptococcus is carried by approximately
10-30% of women worldwide in their urogenital or
lower gastrointestinal tract (4). The prevalence of GBS
in pregnant women at KNH is 25.2% (2), consistent with
global and regional prevalence (5-8).
Screening for GBS involves insertion of a cotton swab
into the vagina then into the rectum before smearing

on Stuarts, Todd-Hewitt or Amie’s medium and taken
for culture at between 35 to 37 weeks gestation. Carriers
are started on a single intravenous antibiotic that may
include either of the following: Penicillin G, cefazolin,
ampicillin, clindamycin or vancomycin (9). Oral
antibiotics such as erythromycin are not recommended
due to high resistance and variable absorption during
labour (10). The American College of Obstetricians and
Gynaecologists and most European countries have
adopted the Centre for Disease Control Guidelines
2010 (CDC) and the Royal College of Obstetricians and
Gynaecologists guidelines 2012 (RCOG)(1,11).
Implementation of guidelines for GBS screening and
IAP has led to 70% reduction in early onset neonatal
GBS infection spectrum of sepsis, pneumonia and
meningitis (12). Apart from GBS colonization, other
indications for GBS IAP include neonatal GBS disease in
previous pregnancy, unknown GBS status with preterm
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labour or premature rupture of membranes and a
temperature of 380C and in labour (11). There is paucity
of data on GBS screening and IAP use in low resource
settings (2).
We therefore conducted a study to determine
whether introduction of GBS IAP protocols at KNH
would be associated with changes in proportion of
women receiving appropriate GBS screening and IAP.

Materials and Methods
This was a quasi-experimental study design without
a control group in the labour ward, antenatal ward
and antenatal clinic of KNH, the main referral hospital
in the country. In this study, a sample of participants
representing the target population of clinicians
eligible if they directly provided intrapartum care and
were either a consultant obstetrician gynaecologist,
residents in obstetrics and gynaecology and nurse
midwives and files of postpartum women with risk
factors and indications for GBS Intrapartum Antibiotic
Prophylaxis (IAP) which included preterm Prelabour
Rupture of Membranes (PPROM), preterm labour (less
than 37 weeks gestation), intrapartum temperature of
380C and above, previous infant with known invasive
GBS disease or early neonatal sepsis and prolonged
prelabour rupture of membranes (> 18hrs) were
consecutively selected and current GBS screening and
IAP practices evaluated at baseline. Files of patients
were considered ineligible if patients were at or more
than 37 weeks gestation and GBS negative. Interviews
were then conducted amongst consenting clinicians
recruited into the study assessing baseline knowledge
on GBS IAP practice. Eligible clinicians were identified
from the weekly duty rota, consecutively sampled
until the sample size was achieved. Training was then
conducted on clinicians and midwives one month after
initial baseline clinician knowledge assessment on GBS
screening and IAP. Training involved use of posters
with CDC, ACOG guidelines, proposed GBS screening
and IAP protocol for KNH as well as Continuous
Medical Education (CME) and information on the
same disseminated via E-mail. In addition, posters of
CDC, ACOG algorithms and proposed protocol were
mounted in labour ward, antenatal wards and clinics.
After the intervention, a second representative of
the target population of files of women with GBS risk
factors were consecutively sampled and evaluated
for effectiveness of the intervention. A comparison
of the proportion of women whose risk factors
were determined and appropriate IAP antibiotics
administered at the beginning of the study and after
the intervention was made. Similarly clinicians who met
the inclusion criteria were interviewed a month after
intervention to assess screening and IAP practices post
intervention.
In this study, it was estimated that at least 43 files
would be sufficient, assuming appropriate GBS IAP of
4
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30% pre intervention, 60% post intervention and 10%
addition for incomplete records. Assuming appropriate
knowledge of GBS IAP of 50% pre intervention,
80% post intervention and a 10% addition for lack of
response, we estimated a minimum sample size of 39
clinicians would be required based on a previous similar
study in North America (13).
Ethical approval was obtained from the University
of Nairobi/Kenyatta National Hospital (UON/KNH)
Ethics committee and the Department of Obstetrics
and Gynaecology, University of Nairobi. The proposed
GBS screening and IAP protocol approval was obtained
from Kenyatta National Hospital, Department of
Reproductive Health. Participation in the study was
voluntary and informed consent was obtained from
participating clinicians. However, incentives were not
given for participation. All information obtained was
managed in confidentiality.
Data was extracted from patient files using pretested
questionnaires and consenting clinicians were given a
self-administered structured questionnaire at baseline.
Training was then conducted over a period of 3
months. This involved continuous medical education
in the Department of Obstetrics and Gynaecology,
University of Nairobi and information disseminated
through e-mail. Additionally, for all clinician’s, posters
of Centre for Disease Control (CDC), American College
of Obstetricians and Gynaecologists (ACOG) algorithms’
and proposed protocol for Kenyatta National Hospital
were mounted in labour ward, antenatal wards and
clinics. The principal investigator and research assistant
conducted all trainings. A similar self-administered
structured questionnaire was administered again to
clinicians after intervention. This was done over a period
of 4 months and data extracted from patient files with a
similar data extraction form.
Data was collected using paper questionnaires,
double entered into an excel data base and cleaned.
Descriptive statistics was conducted for discrete, binary
and categorical variables and reported as proportions
while continuous variables were described using
measures of central tendency and dispersion (mean,
mode and median). The strength of the association’s
was obtained from the effect estimate and considered
significant at p value less than 0.05. All analysis was
conducted using Statistical Package for the Social
Sciences (SPSS) version 20.

Results
Between 1st May 2015 and 30th November 2015, we
retrieved a total of 110 patient files nearly half (n=44,
49%) files for the pre intervention phase and (n=45,
51%) files for the post intervention phase met the
inclusion criteria. A total of (n=93, 90%) of the 103
clinicians approached were interviewed; (n=50, 54%) at
pre intervention and (n=43, 46%) at post intervention.
During both pre intervention and post intervention
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phases, patients had similar sociodemographic
characteristics. Mean age was at 26 years, majority were
married (n=37, 84%) at pre intervention and (n=33, 73%)
at post intervention, employed (n=27, 61%) and (n=33,
73%) with tertiary level education (n=26, 59%) and
(n=23, 51%) at pre and post intervention respectively.
Mean gestation was 35 weeks (S.D=4.0), with majority
of the patients having one or two previous live births,
(n=22, 50%) at pre intervention and (n=25, 55.6%)
at post intervention and with no previous history of
abortion, (n=36, 81.8%) and (n=32, 71.1).
The prescription of appropriate antibiotics for GBS
IAP by clinicians increased from none at pre intervention
to (n=20, 44%) post intervention. However, none of the
patients had evidence of rectovaginal swab culture for
GBS both at pre intervention and post intervention.

Discussion
In this quasi experimental study conducted at KNH, the
proportion of patients receiving appropriate GBS IAP
after introduction of protocol in our study significantly
increased. This finding is comparable to other GBS
protocol interventions in two Australian hospitals that
increased compliance to more than 76% and 50% post
intervention in America (14-16).
In this study, we found that the proportion of
patients undergoing screening for GBS did not change
despite intervention. This is different from findings
in other settings that reveal increased screening after
intervention. For example, in a randomized control
trial conducted in Porto Alegre Brazil, mail and follow
up education of obstetricians was noted to be a more
effective intervention compared to mailing only and
this increased GBS screening from 17% to 25% (17).
Other North American studies have shown increased
GBS screening from 30% to 62% and 48% to 85%
with use of clinician computer reminders, academic
meetings and posters training. This was a similar
finding in this study, pointing out the crucial role that
educative interventions play in terms of change in
clinician prescription practice and attitude towards
GBS screening and IAP, (18). It is evident that majority
of clinicians in KNH do not routinely screen for GBS
and subsequently give IAP. These findings could be
attributed to inadequate clinician knowledge on
GBS screening and IAP bearing in mind the complex
protocols and minimal contact time clinicians have
with patients in Kenyatta National Hospital labour
ward in labour waiting for a GBS screening result. The
lack of readily available GBS collection swabs and
transport media in antenatal wards and clinics is also a
contributory factor. These findings are comparable to
a study carried out in Israel in 2005 when a telephone
questionnaire conducted for all 27 delivery units
in the country revealed only 2 of them adhered to
CDC guidelines (19). In the United Kingdom (UK), an
intervention of countrywide circulation of protocols

in 2003 was implemented. However, as at 2013 there
was little impact as the country is still using a risk based
approach to GBS intrapartum antibiotic prophylaxis
(20,21). Our study therefore found similarities and
differences in clinician prescription practice and GBS
screening that is comparable to other global settings.

Conclusion
Introduction of a GBS IAP protocol increased IAP
practices. However, it did not increase GBS screening
practices. We recommend use of a Group B streptococcus
(GBS) screening and intrapartum antibiotic prophylaxis
at Kenyatta National Hospital (KNH) well as tackling
barriers to implementation of the GBS protocol.
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