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Objective: To gain insight into pregnant women’s preferences if given a choice between getting antibiotic
prophylaxis before or after cord clamping during caesarean delivery.
Study design: A qualitative semi-structured interview-study. The interviews were conducted at a Danish
Hospital, with about 4000 deliveries a year. Fourteen individual semi-structured interviews were con-
ducted with pregnant women, either considering or having a planned caesarean section, or scheduled
for induction due to post-term gestational age. A systematic text condensation approach was used to ana-
lyze the transcribed interviews.
Results: Ten of the fourteen women favored antibiotic administration after cord clamping. Despite any
adverse effects to the infant’s microbiota and increased risk of long-term health outcomes were only
hypothetical and the risk reduction in postpartum infections being well documented, they did not want
to expose their offspring to antibiotics. Those who preferred antibiotic prophylaxis before cord clamping
were concerned, if they would be able to care for the infant in case of a maternal infection. Three of the
women preferring antibiotics after cord clamping said they would potentially change preference, if the
maternal risk was higher. Most women preferred to be informed of the use of prophylactic antibiotic
and that the timing has consequences for trans-placental exposure to the infant.
Conclusions: With most of the interviewed women preferring antibiotic administration after cord clamp-
ing, we suggest patients should be involved in the decision regarding timing of prophylactic antibiotics
before caesarean section.

� 2021 Elsevier B.V. All rights reserved.
Introduction

Whether prophylactic antibiotics should be administered
before or after cord clamping at caesarean section have been dis-
cussed. Today most obstetric societies recommend administration
30–60 min before the caesarean section [1]. However, currently no
studies are available concerning pregnant women’s attitudes
toward these recommendations. As intravenous antibiotics given
before the caesarean section exposes the fetus to antibiotics via
placental transfer and remain in the infant up to 24 h postpartum,
the practice is not without some potential risks to the infant. These
risk factors are not satisfyingly investigated.

The current recommendations are based on meta-analyses of
multiple studies that state a reduced risk of postpartum
endometritis and surgical site-infection, when administering
antibiotics before cord clamping [2–4]. However, as the meta-
analyses are based on studies frommostly non-European countries
and with heterogeneous primary outcome composing other infec-
tions not affected by prophylactic antibiotics, the absolute risk
reduction of postoperative infections after caesarean delivery is
presumably lower in Denmark and other comparable European
countries.

A patient-centered approach in clinical research enables opti-
mal healthcare by taking personal opinions, preferences, and val-
ues into account [5]. Hence the aim of this study was to identify
pregnant women’s attitudes towards the timing of antibiotic
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prophylaxis in caesarean delivery as no previous studies have
included women’s attitude towards these issues.
Methods

We decided to perform semi-structured individual interviews,
in order to minimize influence from the other women [6,7]. Infor-
mants were purposefully sampled within four groups of pregnant
women based on the stage of pregnancy (Table 1).

The women were asked about their preferences regarding tim-
ing of prophylactic antibiotic treatment for caesarean delivery and
asked to elaborate on their choices (Appendix A). In addition, we
noted their age, parity, and body mass index (BMI), but further
demographics were not collected to ensure anonymity of
participants.
Sampling strategy and structure of the interviews

Initially the women were contacted in person at the hospital
when they arrived for a scheduled appointment. The aim of the
current interview study was briefly outlined. If they volunteered
to participate, they were given the informational pamphlet
intended for participants in a hypothetical future randomized trial
on prophylactic antibiotics prior to or after cord clamping at cae-
sarean delivery (Appendix A). Thereafter they were given enough
time to read the information undisturbed. The women were inter-
viewed using an interview guide, to ensure a focused interview and
that the same topics were discussed with all women (see Appendix
B). However, the interview structure remained flexible, allowing
for follow-up questions to be asked if the women’s answers were
unclear or needed elaboration.

The interviews were conducted from February to June 2020. The
women were given no prior information regarding the local antibi-
otic prophylaxis procedures, until after the interview.

Additionally, post hoc interviews were performed where preg-
nant women in various stages of pregnancy were asked about their
Table 1
Interview participants’ characteristics.

Participant Age (years) Parity BMI

P1 30 2 19
P2 29 1 23
P3 37 0 18
P4 33 2 21
P5 24 0 29
P6 30 1 21
P7 32 0 24
P8 32 1 29
P0 34 1 30
P10 31 1 25
P11 25 0 34
P12 34 0 19
P13 32 1 36
P14 34 1 26
Post hoc interviews
P15 25 0 19
P16 35 1 21
P17 21 0 21
P18 24 0 29
P19 35 1 23
P20 36 1 20
P21 38 1 20
P22 32 1 25
CD (caesarean delivery), BMI (body mass index), GA (gestational age), AB (antibiotic)

Interview participants’ characteristics. Their age varied from 24 to 38 years (mean 32 y
groups: those scheduled for caesarean delivery and at term, those not yet having delive
(weeks 28–37 gestation).
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views on the neutrality and objectivity of the informational pam-
phlet (see Appendix C).
Analyses

The analyses were performed by two authors, including the
interviewer, using a systematic text condensation approach
described by Malterud (6) to make a cross-sectional analysis of
the interviews and to ensure a systematic interpretation aided by
NVivo version 12 by QSR International [8].

First, themes were noted during a read-through of the
interview-transcripts. Second, coding was then conducted by iden-
tifying and sorting meaning units - a text paragraph from the
interview-transcript contributing to illustrate the issue - on which
the main categories were based (Table 2). The main categories
were divided into two or three sub-categories, and when the two
authors had agreed on the final sub-categories, they were used
for the third step - condensation. Each sub-category was con-
densed in a process described as making false quotations, which
is an essential step for the systematic text condensation approach.
Finally, the condensates were synthesized and recontextualized.
Our recapitulations were validated with the meaning units from
the interview to ensure accordance between the data and our
recontextualization and representative quotations were used as
substantiation.
Results

Fourteen pregnant women from three different groups were
asked to participate in the study, and all consented to an interview.
Furthermore, eight women in different stages of the pregnancy
were interviewed post hoc (Table 1).

Initially eight themes were noted in the first read of the tran-
scripts, but from these themes two final main categories emerged.
(Table 2 shows the two main categories). The post hoc interviews
did not contribute with new themes.
Group Preference of AB- administration

Scheduled CD Before
Post-term pregnancy After
Scheduled CD After
Post-term pregnancy After
Post-term pregnancy Before
Post-term pregnancy After
Scheduled CD After
GA 28–37 After
Scheduled CD After
Scheduled CD Before
GA 28–37 After
GA 28–37 After
GA 28–37 Before
GA 28–37 After

– After
– After
– After
– After
– After
– After
– –
– After

ears) and most had a normal BMI (kg/m2). The women were recruited from three
red and in the 41st week gestation, and women in third trimester but not at term



Table 2
Main- and subcategories.

Main categories Subcategories

1 Reflecting on attitudes towards
the use of antibiotics

� The women’s preferences
- Preferring antibiotics before cord

clamping
- Preferring antibiotics after cord

clamping�
Information concerning antibi-
otics should be obligated

2 Offspring vs. maternal risk

The two main categories that emerged from analyses of the interviews, and the
subcategories.
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Reflecting on attitudes towards the use of antibiotics

The women’s preferences: Preferring antibiotics after cord clamping
Ten of fourteen women favored getting antibiotics after cord

clamping, if given the option.
Two out of the ten women found it especially difficult to decide

due to the lack of evidence concerning antibiotics and the effect of
the baby’s gut microbiota. However, they ultimately favored
antibiotics after cord clamping. A third woman mentioned that, if
possible, she would choose not to get antibiotics at all:

‘‘It depends on how much it affects the baby and from what I
can read, [the informational material] doesn’t explain it fully,
because you don’t know exactly what [the antibiotics] do, I
think [. . .] I would prefer not to have the [antibiotics] at all,
because I can’t tolerate penicillin . . . [but if I had to choose] I
think I would prefer after [cord clamping].” (P2)

Another woman noted that one of the reasons why she favored
antibiotics to be administered after cord clamping, was because
most infections were not that serious:

‘‘I look at the percentages, and the risk of what kind of infec-
tions you could get. It is something you normally could treat
with oral medication. ‘Is it worth [exposing the baby to antibi-
otics]?’, I am left thinking. Well, then it would be easier to say
’no, I want it afterwards’.” (P3)

Some of the women argued how they tried to avoid perfume
and other things to be cautious about during pregnancy and they
considered antibiotics as being yet another thing to avoid exposing
your unborn baby to. One of these women had previously had a
wound-infection herself after a caesarean delivery:

”It was not a pleasant experience and I was admitted [to the
hospital], I had an open admission over 7–8 days or so with vis-
its [at the hospital] every second day [. . .]. I think 4% seems like
a low risk and maybe I was just unfortunate to be one of them
[. . .]. I don’t want to risk [my child] getting asthma or anything
else.” (P14)

Most of the women did not have any knowledge about the use
of prophylactic antibiotics during caesarean delivery.

The women’s preferences: Preferring antibiotics before cord clamping
The remaining four women favored antibiotics before cord

clamping. Two of these women expressed their own health to be
important in order to be able to care for the baby. Also, the pro-
spect of a shorter hospitalization seemed to influence their deci-
sion. One woman added how she was less worried about the risk
to the infant as the pregnancy had been uncomplicated. Moreover,
it was noted that antibiotic treatment was probably not the only
67
reason for infants developing both asthma, eczema and so on later
in life.:

‘‘Well, I wouldn’t be nervous about [getting antibiotics before
cord clamping] and if my child got [asthma, allergies, or atopic
eczema], the reason might as well be something else [than the
antibiotics]. I would still choose to get it before.” (P5)

One woman argued that she would prioritize her baby over her-
self but at the same time still choose to have the antibiotics before
cord clamping. It remained unclear what her motivation for choos-
ing antibiotic treatment before cord clamping was, as the contra-
dictory statement was not discovered before the analysis was
made.

In general, seven of the fourteen women spontaneously
expressed great trust in the healthcare professionals even if the
local practices may have differed from their preference.

Information concerning antibiotics should be obligatory
To some extent, all the women found it important to get infor-

mation on prophylactic antibiotics during caesarean delivery and
the possible side-effects the treatment may cause. Two out of the
four women, who were scheduled for caesarean delivery and had
attended an information meeting prior to the interview, even
expressed how they did not feel they had the sufficient information
concerning the antibiotic treatment. However, some mentioned
how it can be overwhelming as a first-time mother to get too much
information and that they trusted the healthcare professionals.

Offspring vs. Maternal risk

The reasons for favoring prophylactic antibiotics either before
or after cord clamping were strongly associated with concerns
for the baby but some of the women prioritized their own health.

Most of the women were more concerned with the health of
their baby rather than their own. The considerations were both
about short-term and long-term complications. Four of the women
had asthma, allergies, or eczema themselves or an afflicted child
from a previous pregnancy and felt that it was important to them
not to increase the risk for their unborn baby:

‘‘I have perfume allergies that cause skin rashes [. . .] and I think
[. . .] if I can do as much as possible to make sure nothing unnec-
essary crosses over to the baby, which may cause health prob-
lems later in life, I think as a parent, you would always do
that.” (P6)

Ten of the women were very straightforward in their prioritiza-
tion. They did not think the risk of themselves getting an infection
was convincing enough to consider getting antibiotics before cord
clamping. The other four women were more likely to choose
antibiotics before cord clamping. One woman argued that if the
infant was healthy, you should be allowed to have your own health
prioritized:

‘‘But in my situation where [the pregnancy is uncomplicated], I
think I am allowed to take some considerations on behalf of
myself as well, as I have to take care of the baby afterwards.”
(P6)

Another woman had had a difficult experience during her first
childbirth and moreover had a friend who developed a serious
wound-infection after a caesarean delivery. The thought of going
through such an experience, and at the same time risk feeling inad-
equate as a mum, was something she wanted to avoid.

Finally, the ten women favoring antibiotic prophylaxis after
cord clamping, were asked if their preferences would be different
if they were told that their risk of getting an infection was twice
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as high as presented in the information material. To that, three
women were more likely to choose before cord clamping instead.
Post hoc interviews

The post hoc interviews with additional eight women con-
tributed to our knowledge concerning the neutrality of the infor-
mational pamphlet. Six of these women preferred antibiotic
treatment after cord clamping, one preferred before cord clamping,
and one was undecided. Four women felt the information was neu-
trally presented, with two more women also thinking it was
mostly neutral but felt the pamphlet sometimes attached impor-
tance to choosing antibiotic treatment before cord clamping. The
last two women both thought the informational pamphlet empha-
sized antibiotic treatment before cord clamping. None believed the
authors of the information pamphlet preferred antibiotic treat-
ment after cord clamping.
Discussion

Main findings

This qualitative interview study demonstrated that the majority
of the respondents favored antibiotic treatment after cord clamp-
ing to avoid exposure to their infant. Even though increased risk
of asthma and allergies is hypothetical for infants exposed to
antibiotics in early infancy, women mentioned this as their pri-
mary concern. The three women who favored antibiotic treatment
before cord clamping considered effects on their own health, as
they were primarily responsible for taking care of the infant imme-
diately after birth. They argued that their decision was influenced
by the prospect of a shorter hospitalization since the risk of post-
partum infection was lower if antibiotics were given before cord
clamping. They emphasized that theirs being uncomplicated preg-
nancies, influenced their decision.

Some of the women found it difficult to make a deliberated
decision, as they lacked more evidence-based information. As the
women did not have the chance to look deeper into this issue
before making a decision, this might indicate that their decision
making was emotionally motivated – protecting their offspring
from any harm - rather than factual insight. Hence, they seemed
to have chosen the safest option for their baby. In general, the
women expressed a great trust in the health care professionals,
which is interesting, as the majority of the women actually would
choose the opposite treatment than recommended by the guideli-
nes and healthcare professionals – something they were informed
about. However, the proportion of women preferring antibiotics
after cord clamping was lower in the group scheduled for cesarean
delivery than for those who were not. Their choices might there-
fore be influenced by how the situation related to them in reality.

The women’s decision to avoid antibiotic exposure to the fetus
in order to prevent potentially long-term effects, was made at the
expense of their own increased infection risk, even though the risk
to the infant was hypothetical. Indeed, evidence regarding the
effects on the infant gut microbiota is limited compared to the
solid evidence concerning the relative infection risk of the mother.
This raises the question whether women’s risk perception of the
infant is intensified. Pregnant women are encouraged to be aware
of the many substances that can affect the fetus and therefore they
may be suspicious of medication in general during the pregnancy
[9]. The fear of harming the baby’s gut microbiota does in some
way outweigh – in the women’s own perception – her own risk
of getting a postpartum infection. Regardless, patients must have
autonomy in matters regarding their own healthcare and it is the
role of the clinicians to guide them as best as possible [10].
68
Strengths and limitations

This study uses individual single interviews as it may facilitate a
more personal relationship between the interviewer and partici-
pant than group interviews, and may permit more focused, per-
sonal, and detailed answers [11]. The women were all
interviewed right after reading the informational pamphlet which
allowed their answers to be intuitive and with no influence from
their partners and families. In that way all the women had the
same preconditions for answering the questions.

One of the strengths to the study is that the women were not
informed about the local procedure regarding prophylactic antibi-
otic treatment until after the interview, as to avoid bias originating
from demand characteristics [12] and where they might adjust
their answers. Nevertheless, the women might have had an
assumption of what the interviewer wanted to hear after having
read the informational pamphlet, thereby affecting the outcome.
However, the eight women we interviewed post hoc found the
informational pamphlet to be either neutrally worded or leaning
towards recommending antibiotics before cord clamping, which
did not indicate demand characteristics bias.
Conclusions

The majority of the women preferred getting prophylactic
antibiotic treatment after cord clamping, to avoid antibiotic expo-
sure to their baby and thereby its possible long-term conse-
quences. Even though there are nuanced considerations for each
pregnancy, most women would also trust the recommendation
by their healthcare professional. These results suggest that women
should be closely involved in the decision-making regarding the
timing of prophylactic antibiotics before caesarean delivery.
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