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Objective: The aim of this study was to determine the prevalence of clinical risk factors (CRF) for neonatal sepsis
in laboring women and to evaluate clinician compliance with a CRF-based protocol for intrapartum antibiotic
prophylaxis (IAP).
Methods: A retrospective chart audit was undertaken at a district hospital (A) and a tertiary obstetric hospital (B)
in Sydney, Australia between 1996 and 1998, to determine compliance with IAP in women with defined CRF.
Results: Eighty-five (12%) women at Hospital A and 117 (19%) at Hospital B had one or more CRF. Overall
compliance rates with the IAP protocols were 65 and 50% at Hospitals A and B respectively, but varied according to
maternal, obstetric and sepsis-related risk factors. We postulate that differences between the hospitals were
related to protocol implementation.
Conclusions: Compliance with a CRF-based protocol was lower than previously reported. Improvements in
protocol development, implementation and maintenance are required to enhance compliance with IAP based
on CRF.
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Group B streptococcus (GBS) emerged approxi-
mately 25 years ago as the leading cause of neonatal
sepsis. Before the introduction of preventative
strategies the incidence of early-onset neonatal
GBS sepsis was 1–2 per 1000 births1–4; the mor-
tality, in a recent Australian study, was 10%5. Most
cases of neonatal GBS sepsis are preventable
by intrapartum antibiotic prophylaxis (IAP) for

women whose infants are at risk. Although the
overall risk is relatively low – even for infants of
GBS carriers – it is greater for infants whose
mothers have clinical risk factors (CRF), such as
prolonged rupture of membranes (PROM),
prematurity or intrapartum fever ³ 38°C2,6.

Several strategies have been proposed for a
selection of women to receive IAP: GBS carriers
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identified by routine antenatal vaginal and anal cul-
tures; all women with CRF, irrespective of GBS
carriage; or a combination of both3. The choice
depends on costs, the proportion of cases and
deaths that can be prevented, and the proportion of
women to be given antibiotics3,6. Obviously, the
success of the chosen strategy depends on
compliance7. Theoretically, implementation of a
carefully developed protocol should be straight-
forward but, in practice, factors such as workload
or a poor understanding of the rationale of the
strategy can limit uptake8. The aims of the study
were to determine by a retrospective chart audit:
(1) the prevalence of CRF for neonatal sepsis in
women admitted to labor wards; (2) the rate of
compliance with a protocol for IAP in women
with CRF before and after a cohort study (in
which compliance rates were compared between
different IAP protocols based on GBS carriage,
CRF or both; Gilbert and colleagues, manuscript
submitted); and (3) the difference in factors affect-
ing compliance between a community hospital and
a tertiary obstetric center.

METHODS

Background

Because of potential differences in the incidence of
risk factors in patients in different types of hospital,
the study was undertaken in two public hospitals in
Sydney, Australia; a district community hospital
(2600 births pa, Hospital A) and a large tertiary
obstetric center (4300 births pa, Hospital B)9. The
metropolitan area served by these hospitals is a
growing region with a young population, a diverse
ethnic mix and relatively low socio-economic
status10. It has a high birth rate and is predomi-
nantly serviced by public rather than private
health care11.

Protocol for intrapartum antibiotic prophylaxis

Women with one or more CRF present on, or
developed after, admission to the labor ward were
to receive intravenous ampicillin l g every 6 hours
until delivery (or erythromycin 500 mg every
6 hours if there was a history of penicillin allergy).
The CRF – determined by review of published

literature3,6 – were: preterm labor (< 37 weeks’
gestation); PROM (³ 18 hours); intrapartum
fever (³ 38°C); known vaginal colonization or
urinary tract infection with GBS; or a history of a
previous infant with GBS sepsis. Protocols were
developed in consultation with local clinicians.
There was formal and informal discussion with
medical staff and midwives, and department heads
formally supported the project.

Study subjects and procedures

All women were eligible for inclusion unless they
had a planned Cesarean section, or were admitted
to the labor ward less than 1 hour before delivery
(judged to be the minimum time required to
implement IAP). A data extraction form was
developed to document basic demographic data,
obstetric and delivery details, the occurrence of
CRF, and antibiotic doses given. Records were
selected randomly (using a set number pattern)
from those of all women who delivered during
two study periods at each hospital. The protocol
was implemented in July 1996 at Hospital A and
July 1997 at Hospital B. Study periods (and
approximate numbers of records reviewed) were
July–December 1996 (500 records) and January–
June 1998 (250) at Hospital A, and April–June
1998 (350) and July–September 1999 (350) at
Hospital B. The review periods were chosen to
assess whether compliance was affected by cohort
studies conducted in the intervening periods,
which compared compliance with different
protocols based on GBS carriage, CRF, or both
(Gilbert and colleagues, manuscript submitted).

Ethical approval for this study was granted by
the Western Sydney Area Health Service Human
Research Ethics Committee.

Statistical analysis

Associations were examined by frequency tabula-
tions and contingency table analyses. Comparisons
between the two hospitals and between time
periods at each hospital were done using the
chi-squared statistic or Fisher’s exact test if the
expected cell count was less than five. A p-value
of 0.05 was considered statistically significant.
Analysis was carried out using SAS Version 6.12
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for Windows. As there was no significant differ-
ence in population characteristics, GBS risk fac-
tors, or compliance between the two time periods
at either hospital, the data were combined for
each hospital.

RESULTS

A total of 1470 maternal records were reviewed –
762 at Hospital A and 708 at Hospital B – of which
65 and 78, respectively, were excluded because the
patients delivered by elective Cesarean section
(n = 112) or admitted an hour or less before

delivery (n = 31). There were no significant
differences at either hospital between study
periods, so data were pooled and compared
between hospitals. Women at Hospital A were
younger on average, and significantly more likely
to be indigenous, unmarried and multiparous than
those at Hospital B. Women at Hospital B were
more likely to have one or more CRF for neonatal
sepsis (Table 1). At both hospitals, women with
CRF were more likely to have other markers
of increased risk (Table 2) – first pregnancy,
multiple pregnancy, non-cephalic presentation,
fetal distress, or operative delivery. At Hospital A
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Hospital A
n = 697 (%)

Hospital B
n = 630 (%)

Age* < 20 years
Single*
Primaparous**
Indigenous
Clinical risk factors

History of GBS UTI
Preterm birth
Prolonged rupture of membranes***
Maternal fever*
Any risk factor**

61 (9)
171 (25)
256 (37)

33 (5)

1 (0.1)
31 (4)
60 (9)

5 (0.7)
85 (12)

27 (4)
65 (10)

272 (43)
6 (1)

1 (0.2)
38 (6)
79 (13)
26 (4)

117 (19)

Significant differences between women at each hospital using c2 tests, *p < 0.001, **p < 0.01, ***p < 0.05; GBS, group B streptococcus;
UTI, urinary tract infection

Table 1 Maternal characteristics and clinical risk factors (CRF) for neonatal GBS sepsis by hospital

Hospital A Hospital B

With CRF
n = 85

No CRF
n = 612

With CRF
n = 117

No CRF
n = 513

Indigenous
Nulliparous*†

Multiple pregnancy*†

Induced/augmented labor††

Cesarean section in labor or
instrumental delivery*†

Noncephalic presentation*†

Fetal distress*†

Fetal scalp electrode*

11
59

5
58

39
9

60
31

4
34

0.5
49

18
2

45
19

0.8
61
6

50

44
10
59
17

1
39

0.6
61

16
3

41
14

Significant differences between women with and without CRF at each hospital using c2 tests, Hospital A *p < 0.01, **p < 0.05; Hospital B
†p < 0.01, ††p < 0.05

Table 2 Maternal and obstetric characteristics among women with and without clinical risk factors (CRF) by hospital
(data are percentages)



only, women with CRF were more likely to be
indigenous and to have a fetal scalp electrode
applied (Table 3).

Overall compliance with IAP among women
with CRF was 65 and 50% at Hospitals A and B,
respectively. Women at Hospital A were more
likely than those at Hospital B to receive IAP if
labor had been induced or augmented, but less
likely to if they had other features of high-risk
pregnancy, especially Cesarean section in labor or
a multiple birth. Compliance also varied by
CRF for neonatal sepsis (Table 4). At both hospi-
tals, it was highest for women with intrapartum
fever, lowest for preterm labor, and intermediate
for PROM. However, compliance was signifi-
cantly higher at Hospital A than at Hospital B for
women with PROM. The number of CRF
identified did not affect compliance.

DISCUSSION

Compliance with a CRF-based protocol for IAP at
the two Sydney hospitals was lower than in two

previous reports12,13, but similar to that reported in
a third, in which 65% of women with CRF during
labor received antibiotics14. There was a significant
difference in overall compliance rates between
hospitals. The rate was lowest at Hospital A in
women with preterm labor. Fleming and co-
workers reported that non-compliance occurred at
35 and 36 weeks of gestation14, and attributed this
to controversy over the appropriate cut-off for
preterm labor. However, we found no difference
in compliance for deliveries at < 34 or at
35–36 weeks’ gestation. At Hospital B, compli-
ance was lowest when the indication was PROM.
Traditionally, clinicians are taught that the risk of
chorioamnionitis rises sharply 24 hours after
rupture of membranes, so intervals of 18–24 hours
may not seem significant14.

Non-compliance with the CRF-based protocol
may be due to clinicians being distracted by other
obstetric risk factors. Women with multiple
pregnancies and those who required emergency
Cesarean section, monitoring, or other inter-
ventions were generally more likely to have CRF
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Hospital A
n* (%)

Hospital B
n* (%)

Overall compliance†

Onset of labor
Spontaneous
Induced or augmented†

Gestation
< 34 weeks
35–36 weeks
> 37 weeks (term)†

Mode of delivery
Spontaneous†

Instrumental delivery
Cesarean section in labor†

Presentation
Cephalic†

Noncephalic
Fetal distress

Present
Absent

55/85 (65)

17/36 (47)‡

38/49 (78)

4/9 (45)
10/22 (46)
41/54 (76)‡

38/52 (73)
13/19 (68)
4/14 (29)‡

54/79 (68)
1/6 (17)‡§

35/51 (69)
20/34 (59)

59/117 (50)

25/58 (43)
34/59 (58)

7/16 (44)
8/22 (36)

44/79 (56)

28/65 (43)
14/28 (50)
17/24 (71)‡

52/105 (50)
7/12 (58)

42/69 (61)
17/48 (35)‡

*Data are number of women given IAP/number with any CRF (%); significant differences (p < 0.05) in the compliance with the protocol by
CRF †between hospitals, ‡between groups with and without in the same hospital; §numbers too small for meaningful interpretation

Table 3 Compliance with intrapartum antibiotic prophylaxis (IAP) protocol by hospital, according to maternal and
obstetric factors



but less likely to receive IAP, although most
already had intravenous access that would have
made its administration easier. Compliance with
protocols is also potentially compromised by the
large number of clinicians involved in obstetric
care in public hospitals. Fleming and co-workers14

found that any of 40 attending doctors might be
involved in the care of women giving birth. The
use of verbal orders to notify physicians of a CRF,
despite standard written orders, is another possible
reason for low compliance.

Women in this study could be identified as
having a CRF only if it had been documented
in the medical record, which is a limitation of
retrospective audits. Cheon-Lee and colleagues12

found that non-compliance was related to poor
documentation, especially of a previous infant
with a GBS infection or maternal GBS bacteriuria.
Less frequent recording was initially the suggested
reason for the lower proportion of women with
fever at Hospital A. However, discussion with staff
indicated that temperatures were recorded every
2 hours at both hospitals. Hospital A used digital
thermometers to measure sublingual temperatures.
At the time, Hospital B used tympanic thermo-
meters, which later were shown, anecdotally, to
give abnormally high readings and were replaced
by digital thermometers.

The difference in compliance between the two
hospitals, despite similar protocols, suggests differ-
ences in motivation, implementation proce-
dures, or both. The obstetric unit at Hospital A
requested assistance with, and participated in the

development of, the protocol. Staff at Hospital B
developed their protocol independently. Involve-
ment of senior staff in protocol development is
essential to ensure that local factors are considered
and that staff have ownership of the process. Grol
and colleagues8 found that guidelines were more
likely to be observed if they followed current
practices and were not controversial. Allowing
guidelines to be adapted at a local level should
increase compliance. However, compliance was
relatively poor at both hospitals in this study,
despite the involvement of senior clinicians in
protocol development.

Many studies have addressed the importance of
local opinion leaders in the implementation of
interventions15–18. The involvement of senior
obstetric staff in implementation was limited in
both hospitals, but in-service education and train-
ing of nursing and resident medical staff by the
study team were undertaken at Hospital A but not
Hospital B. More involvement of senior staff in the
implementation and maintenance of the program
may have improved compliance. Education should
be tailored for different disciplines and presented
by peers – senior medical staff to resident doctors
and clinical nurse consultants to nursing staff 19.
Maintenance and improvement of protocol
compliance would be facilitated by regular audits
with feedback of results to clinicians20.

The use of triggers15,19 on patient observation
sheets may also improve compliance; for example,
a marker on the chart indicating the time at which
17 hours has elapsed since ROM and a red line on

Compliance with GBS prophylaxis Sanders et al.

INFECTIOUS DISEASES IN OBSTETRICS AND GYNECOLOGY 227

Hospital A
n* (%)

Hospital B
n* (%)

Overall compliance†

History of GBS UTI during pregnancy
Preterm labor < 37 weeks
Prolonged rupture of membranes†

Maternal fever
Single CRF
Two CRF

55/85 (65)
1/1

15/31 (48)
44/60 (73)

4/5 (80)
47/72 (65)

8/13 (62)

59/117 (50)
1/1

15/38 (40)
37/79 (47)
21/25 (84)
45/92 (49)
14/25 (56)

*Data are number of women given IAP/number with the CRF (%); significant differences in the compliance of the protocol by CRF in
women with and without GBS risk factors between hospitals using c2 tests, †p < 0.05; GBS, group B streptococcus; UTI, urinary tract
infection

Table 4 Compliance with intrapartum antibiotic prophylaxis (IAP) protocol by hospital according to individual clinical
risk factor (CRF)



the temperature chart marking the ‘fever
threshold’. Women in labor could be assessed
15 hours after membranes had ruptured so anti-
biotic administration could be started if labor
was expected to continue for 3 hours or more,
although this could increase the number of normal
women given IAP. Standing drug orders should be
available to allow nursing staff to start IAP as soon
as a CRF is identified, without waiting for a
prescription to be written.

Clearly, protocol compliance was inadequate in
both hospitals in this study, especially with respect
to preterm labor and PROM, but full compliance
is difficult to achieve. Some medical practitioners
feel that protocols or practice guidelines reduce
their professional autonomy and ability to offer
individualized care, and may sacrifice the patient’s

well-being21. However, women have a right to
be involved in their own treatment7 and, if
informed of the indications for IAP, could collabo-
rate with clinicians to improve protocol compli-
ance. Whether or not it will be accepted will
depend on the preferences of the caregivers,
acceptability to consumers, ease of implementa-
tion, and costs.
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