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Video analysis for the evaluation of vaginal
births: a prospective observational study
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Summary

AIMS OF THE STUDY: Video documentation is nowadays
well established in many fields of medicine, but mostly in
unreal situations such as simulation training. We here pre-
sent the application of video for teaching and learning pur-
poses during the birth process. The aim of video docu-
mentation during labour is to provide an observational tool
for obstetric care by midwives and obstetricians, with the
opportunity for evaluation and education afterwards, espe-
cially in absence of the woman in labour and her family.

METHODS: Between February 2015 and June 2017, we
conducted a prospective observational study on women
aged over 18 years with singleton pregnancies with vertex
presentation at term, who gave birth vaginally in the labour
ward at the Division of Obstetrics of the University Hospital
of Zurich. The end of birth (crowning of the head and fetal
extraction) with the manual actions and manoeuvers per-
formed was recorded on video in 100 births. Procedures
were analysed afterwards by a senior consultant and eval-
uated with the staff involved.

RESULTS: We found frequent notable omissions during
vaginal deliveries, concerning technical and nontechnical
skills. Those aspects included inappropriate aseptic tech-
nique (e.g., no sterile underlay or sterile gloves), improper
fetal head slowdown during expulsion, lack of visualisation
of the perineum during fetal extraction/expulsion, lack of
hip, shoulder and arm guiding while extracting the fetus,
inappropriate episiotomy technique (wrong handling of the
scissors, cutting angle too steep) and improper communi-
cation between the woman giving birth and the staff. Dur-
ing vacuum extractions, incorrect positioning of the cup,
and inappropriate direction of pulling and handling of the
cup were recorded.

CONCLUSIONS: Video analysis of obstetric procedures in
the labour ward is an easily applicable and very useful tool
for teaching and learning purposes. It contributes to show-
ing and improving the quality of procedures and the inter-
actions of the staff and can be used for staff evaluation.

: Registered at ClinicalTrials.gov (registration number
NCT02295904)
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Introduction

Video documentation is nowadays well established in
many fields of medicine. It shows realistic situations and
allows retrospective evaluation of procedures with visual
and audio feedback, but mostly in unreal situations such
medical education and simulation training. In clinical prac-
tice nowadays it is ever more important to evaluate, check
and improve clinical procedures, especially in times of in-
creasing focus on the legal aspects of medical work, and
thus the medium “video” and its application in real time
situations is expanding. Various publications have shown
the application of video documentation in different med-
ical settings and situations, especially neonatal resuscita-
tion procedures [1–5]. Up to now, real-time video docu-
mentation in labour wards is still a rare source of quality
control, as privacy at the special moment of giving birth is
highly promoted, especially by midwives. In clinical prac-
tice, clinicians are often faced with a negative attitude to-
wards observational procedures during birth, as they might
interrupt and disturb the progress of labour, the unique
moment of giving birth and the wellbeing of the persons
involved. Nevertheless, observational procedures, such as
video documentation, are helpful in analysing clinical situ-
ations with the staff involved, especially in absence of the
woman and her family, in order to improve clinical out-
comes. In our study, we aimed to describe the application,
challenges and potential of video for teaching and learning
purposes during birth.

Materials and methods

As part of a prospective cohort study in the labour ward
of the Division of Obstetrics at the University Hospital of
Zurich, we recorded 100 vaginal births on video. Between
February 2015 and June 2017, women over 18 years of
age with singleton pregnancies with vertex presentation at
term were included. Women expected to undergo vaginal
delivery provided written informed consent before going
into labour. The involved staff gave their informed consent
to participate in the study in advance. The delivery of the
head and body (crowning of the head and fetal extraction)
with the manual actions and manoeuvres performed by the
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obstetric staff were recorded on video by the attending ob-
stetrician. The obstetrician held a very small camera (Go-
Pro® Hero 4 Black, GoPro Incorporation, USA) in his or
her hand, standing next to the woman, usually opposite the
midwife. If there was a need for active involvement of the
responsible obstetrician in the birth process (e.g., for vac-
uum extraction or episiotomy), a second obstetrician was
called for video recording. This was feasible as we always
have two obstetricians on duty. Alternatively, the responsi-
ble obstetrician used a headband to fix the camera on his or
her forehead to record the video and at the same time have
the ability to use both hands.
The woman was free to move and the midwife free in
her procedures, as long as she followed in-house standards
(table 1). One obstetric senior consultant, who was re-
sponsible for the implementation of video recording in our
labour ward and who is in general responsible for teach-
ing our residents, afterward analysed the staff’s technical
and nontechnical skills in the video sequences. Fields of
interest were aseptic technique (application of a sterile un-
derlay, use of sterile gloves), episiotomy technique if used
(correct handling of the scissors regarding positioning and
cutting angle), technique of fetal extraction by the midwife
or obstetrician (fetal head slowdown as part of perineal
protection, visualisation of the perineum, guidance of the
hips, shoulders and arms and technique of vacuum-assist-
ed extraction) and the communication between the woman
and the staff. The detailed evaluation criteria are described
in table 1.

Details of ethics approval
The study was approved by the local Ethics Board under
the registration number KEK-ZH-Nr. 2014-0414 and reg-
istered in at ClinicalTrials.gov under the registration num-
ber NCT02295904.

Results

A total of 480 patients were included in the umberella
study, whereof 151 (31.46%) agreed to video recording. In
51 cases, the video was either not recorded, because labour
ended in caesarean section or water birth, there was no
time for video recording because of a fast birth process, or
the video records taken were technically not useable. Nine-
teen patients (19%) gave birth by vacuum extraction and
in 35% of the 100 births an episiotomy was performed.
The characteristics of the study population are presented in
table 2.
Video quality was mostly good or excellent, but the move-
ments and the position of the women, and hands of the
midwives covering the perineum affected quality (fig. 1).
Fifty-nine out of 83 midwives (71.08%) within the study
period gave their informed consent, whereas 24 (28.92%)
did not agree to take part in the study. All of the obstetri-
cians agreed to participate.
The introduction of video and its use during vaginal birth
was initially resisted by some of the midwives. Arguments
against video recording included fear of disturbance and
interruption of the unique and intimate moment of birth,

Figure1: Lack of visualisation of the perineum and uncoordinated
staff, no sterile underlay.

Table 1: Evaluation criteria for the video records according to the in-house standard of care.

Evaluation criteria In-house standard of care Discrepancy from in-house standard of care

Place sterile underlay under the bottom of the woman No sterile underlayAseptic technique

Wear sterile gloves for vaginal examinations and fetal extrac-
tion

No sterile gloves

Place one hand on the fetal head to hold back and slow down
the fetal head during expulsion as part of perineal protection

Improper fetal head slowdown during expulsion

Visualise the perineum at every time during fetal extraction Lack of perineal visualisation during fetal head expulsion and
shoulder/body extraction

Fetal extraction

Guide the fetal body including shoulders/arms/hips during fetal
expulsion along the axis of the birth canal

Lack of guidance of the shoulders/arms/hips during extraction

Place the curved surface of the scissors with the concave sur-
face over the fetal head

Wrong handling of scissors

Place the scissors between two contractions Wrong placement of scissors

Technique of episiotomy

Perform mediolateral episiotomy with a cutting angle of 45–60° Wrong cutting angle

Communication between staff and woman Communication with the woman and her partner should be ad-
equate and coordinated: only one of the staff should lead com-
munication. Instructions to the woman should be clear and
easy to understand. Only one person should talk at the same
time.

Improper communication between staff and woman: staff and
woman/partner talk at the same time, partly with conflicting
content

Place the cup between two contractions.
Insert the cup parallel to the labia into the vagina to protect the
surrounding tissue

Improper positioning of the vacuum cup

Place the cup over the flexion point and perform a careful revi-
sion

Improper handling of the vacuum cup

Technique of vacuum extraction

Place your thumb on the cup and the index finger on the fetal
head during pulling.
Pull along the axis of the birth canal

Inappropriate pulling direction
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combined with fear of undesirable interventions by the at-
tending obstetrician. Midwives also feared gaining a bad
reputation owing to publication of the videos on the in-
ternet. Therefore, the woman was only allowed a copy of
her video when the midwives and obstetricians involved
gave their approval. Refusal of video documentation by
the labouring woman and her partner was mostly based
on fear that their intimate moment of birth and intimate
parts of the body might be shown to other people and that
the video camera might distract the woman’s concentration
from the birthing process. However, women who accept-
ed video documentation made no negative statements af-
terwards. Most of them did not even notice the camera dur-
ing birth.
In the analysis of the 100 video sequences, important prob-
lems were frequently detected (table 3). These were inad-
equate asepsis (e.g., no sterile underlay in 7% or sterile
gloves in 13% of cases; figs 1 and 2), improper fetal head
slowdown during expulsion (in 7%), no visualisation of
the perineum during extraction/expulsion of the fetal head
(in 5%; fig 1) or shoulders/body (in 22%), no guidance of
the shoulders/arms during extraction (in 7%), inappropri-
ate episiotomy technique (wrong handling of the scissors
in 1%, cutting angle too steep in 28%; figs 2 and 3) and
inappropriate communication between the woman and the
staff (midwives, obstetricians and the woman and her part-
ner talking at the same time, partly even with conflicting
content, in 11%, fig. 1, table 1). During vacuum-assisted
extraction, improper positioning of the cup (in 21%), inap-

propriate direction of pulling (in 23%, fig. 3) and handling
of the cup (in 39%) were recorded.

Discussion

Video recording for the evaluation of medical procedures
is mostly a well-accepted tool, even in the delivery room in
the case of neonatal resuscitation [6]. No publication could
be found regarding video documentation of the process of
vaginal births itself.
The introduction of video documentation in the labour
ward was a difficult and partly exhausting process, as
recording of the birthing process on video is often regarded
as violence against the birthing process and was therefore

Figure 2: Incorrect episiotomy cutting angle (too steep), no sterile
underlay.

Table 2: Characteristics of the study population.

Age in years 33.51 ± 4.16

Body mass index in kg/m2 22.45 ± 3.62

Gestational age in weeks 39.80 ± 1.15

Parity 1.47 ± 0.59

Ethnicity

Caucasian 80 (80)

Non-Caucasian 20 (20)

Birth mode

Spontaneous 81 (81)

Vacuum extraction 19 (19)

Episiotomy performed 35 (35)

Blood loss in ml 499.00 ± 403.27

5-minute APGAR score <7 0 (0)

Umbilical artery pH 7.24 ± 0.75

Fetal weight in g 3386.60 ± 408.06

Fetal head circumference in cm 34.81 ± 1.39

Values presented as mean ± standard deviation or n (%)

Table 3: Notable omissions during 100 vaginal births.

n (%)

No sterile underlay 7 (7)

No sterile gloves 13 (13)

Improper fetal head slowdown during expulsion 7 (7)

Lack of perineal visualisation during fetal head expulsion 5 (5)

Lack of perineal visualisation during shoulder/body extraction 22 (22)

Lack of guidance of the shoulders/arms during extraction 7 (7)

Wrong handling of episiotomy scissors 1 (1)

Wrong cutting angle of episiotomy 28 (28)

Improper communication between staff and woman 11 (11)

Improper positioning of vacuum cup 21 (21)

Inappropriate pulling direction 23 (23)

Improper handling of vacuum cup 39 (39)
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declined by midwives or the labouring woman and her
partner. Undoubtedly, an atmosphere of privacy and an in-
timate environment have to be maintained. Informed con-
sent must be obtained from all involved persons, as stated
in the concept of respectful maternity care by the World
Health Organization [7]. Besides that, midwives fear the
intervention of obstetricians in the birthing process and the
negative aspects of observation itself. They may think that
they are being controlled in their primary field of work by
obstetricians and be afraid of a possible accusation in cases
of proposed “mismanagement”. It is an important compo-
nent of the evaluation process to eliminate their fears and
rejections and to refrain from personal accusations. Video
documentation should be performed in an almost invisible,
impersonal manner.
The personal rights of every involved individual staff
member, the woman in labour and her partner must be pro-
tected. Therefore, the woman has to be informed in ad-
vance that she is allowed a copy of her birth video only
if the staff agree (as his or her hands are recorded on
the video). The video can only be used for presentations
or teaching purposes with a wider audience (beyond the
staff directly involved in the birth) with the consent of the
labouring woman. Otherwise, there might be legal difficul-
ties and the woman’s trust in the labour ward staff might be
forfeited [8].
In the course of the study, there was a tendency toward
an improvement in procedural quality. At the beginning of
the study, the staff’s attention was mainly on the delivery
of the fetal head; later, they focused more on visualisation
of the perineum during the complete fetal expulsion and
on guiding the fetal body. This seems favourable, as slow-
down of the fetal head, manual protection and visualisation
of the perineum, and controlled fetal expulsion are known
to reduce the risk of anal sphincter tears [9–12]. Besides,
it is known that more experienced birth attendants can re-
duce the rate of perineal damage [9]. The improvements
seen might be explained by a learning curve, but also by
the Hawthorne effect: an improvement in quality due to the
staff’s awareness of video recording and supervision [13].
A limitation of the study might be the fact that only one se-
nior consultant analysed the video sequences, although this
consultant was well trained and familiar with the birthing

Figure 3: Wrong handling of episiotomy scissors and inappropri-
ate direction of pulling.

and video scenario, as he was responsible for teaching our
residents and for the implementation of video recording in
our labour ward.
Video documentation contributes to the visualisation and
evaluation of the actions of the labour ward staff during
vaginal births. It allows self-recognition of “mistakes” or
“deficits”, clarification of abilities and illustration of the
interaction between the staff (midwife, obstetrician and
maybe anaesthesiologist) and the woman. The video se-
quences can be analysed together with the involved staff
after birth in absence of the woman and her family. There-
fore, it is an excellent tool for education and self-training.
It increases the supportive and medical quality of the mid-
wives and obstetricians for the labouring women. More-
over, it contributes to medicolegal documentation and
communication. In the future, it might help in correlating
maternal and fetal birth outcomes with the recorded video
sequences.
Video recording could also be implemented for several
other scenarios inside the labour ward, such as different
techniques of fetal breech extraction, suturing of birth trau-
mas, routine caesareans and techniques of fetal extraction
during second stage caesareans (especially in situations
with an impacted fetal head).
In summary, video analysis of obstetric procedures in the
labour ward is an easily applicable and very useful tool for
teaching and learning purposes. An initial rejection was ap-
parent, especially within the professional staff. Nonethe-
less, it contributes to the demonstration of the quality of
processes and the interaction of the involved staff and
helps on staff evaluation and education. It is a positive im-
plementation for the overall quality of obstetrical proce-
dures.
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