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Background: Unnecessary routine interventions in uncomplicated labour and birth, like cardiotocography
(CTG), amniotomy, use of scalp electrode and oxytocin treatment, are associated with further interven-
tions that could harm the woman and the infant. A four year Action Research (AR) project was done
on a labour ward to enhance the capacity of local midwives in the promotion of physiological labour
and birth.
Aim: To describe the use of interventions during labour and birth in healthy women at term with spon-
taneous onset of labour, before and after initiation of an Action Research project.
Methods: A retrospective before and after comparative study of clinical records from 2009 (before) and
2012 (after), based on a random selection of records from primiparous and multiparous women.
Outcome measures were duration of admission CTG, frequency of admission CTG over 30 min, frequency
of amniotomy, use of scalp electrode, and frequency of oxytocin augmentation in spontaneous labour.
Results: 903 records were included. The duration of admission CTG (p = 0.001), frequency of admission
CTG duration over 30 min (p = <0.001), the use of scalp electrodes (p = <0.001), and use of oxytocin aug-
mentation of spontaneous labour (p = 0.014) were reduced significantly after initiation of the AR project.
There were no significant differences in frequency of amniotomy, duration of total CTG, postpartum
bleeding, sphincter tears, Apgar score <5 at 5 min, and mode of birth.
Conclusion: Following an AR project, several interventions were reduced during labour and birth.
Controlled studies in other settings are needed to assess the impact of collaborative action on decreasing
unnecessary interventions.

� 2016 Elsevier B.V. All rights reserved.
Introduction

Background

There are good clinical, psychosocial, and economic reasons to
keep labour and birth as a normal physiological event as far as pos-
sible. Unnecessary routine interventions in labour are associated
with further interventions and result in decreased rates of sponta-
neous vaginal birth [1]. Cardiotocography (CTG), amniotomy, scalp
electrodes and oxytocin treatment are often used routinely in
labour. For healthy women, routine use of an admission CTG
instead of intermittent auscultation has been shown to increase
the risk of later use of continuous CTG throughout labour [2],
which further could increase the risk of a caesarean section and
instrumental births [3]. Amniotomy is a standard routine manage-
ment to speed up labour. However, there is no evidence that it
shortens the labour or improves childbirth experience for women
who have had a prolonged labour [4]. Use of oxytocin treatment
to speed up labour in women with slow progress does not increase
the rate of spontaneous vaginal birth [5]. Despite international
clinical awareness of this issue, several reports show a continued
increase in the routine use of medico-technical and pharmacolog-
ical interventions for healthy women and babies [6–9].

A Normal Labour Process group was formed in 2010 in a hospi-
tal based labour ward in the western part of Sweden, to undertake
a systematic quality development project to enhance the capacity
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of local midwives in the promotion of physiological labour and
birth. The Normal Labour Process group’s mission was to map
and identify weaknesses in the routine management of normal
labour. This process work has been previously described by the
first author (VN), both in her role as an insider Action Researcher,
and as midwife and a full member of the labour ward in which the
study was undertaken. The purpose of Action Research (AR) is to
describe, understand and explain, as well as to change [10] and,
as part of ordinary work, to make a useful contribution to the orga-
nization [11].

In the process of the study reported in this paper, the course of
normal labour was mapped, and actions taken based on the Action
Research cycle [12], where one action led to another (Table 1). Many
different changes occurred more or less concurrently as the study
progressed. The emphasis developed from, initially, being concerned
with the first encounters between the midwife and the expectant
parents on the labour ward, to the need to optimize the routineman-
agement of labour and birth. Based on dialogue with colleagues, the
insider Action Researcher (VN) was able to document the process
and evaluate actions that were associated with quality improve-
ment. Various aspects of this project have already been reported.
These include women0s and their partners0 experiences of the first
encounter with midwives when arriving at the labour ward. This
was described as an asymmetric power relationship and an obedient
acceptance of waiting for attention in an unfamiliar situation [13].
The midwives’ reactions and reflections on their care approach in
the first encounter were described as creating the possibility of
glancing beyond routines, in contrast to their normal state of being
confined to inherent routines [14]. The collegial discussions as a con-
sequence of this ‘glancing beyond routines’ eventually highlighted
the need to address unnecessary interventions.

The aim of the study reported in this paper, therefore, was to
explore interventions before and after the local Action Research
study was initiated, starting with the woman’s and partners’ arri-
val on the labour ward. We hypothesised that the use of specific
interventions would be reduced as the AR project and the Normal
Labour Process project progressed. These were length of CTG at
admission and overall, amniotomy (artificial rupture of mem-
branes) use of scalp electrode, and oxytocin augmentation. The
study was undertaken in a context where, before the study com-
Table 1
Time period of the actions in the AR (action research) and Normal Labour Process
project.

Action time period One action led to another

2009 Parents’ experiences of entering the labour
ward were explored [13] and that led to a
focus on the care approach in the first
encounter

Parents’ experiences in focus

2011 – onwards Midwives experiences of the collegially
negotiated implementation changes to the
first encounter with a woman’s and
partner’s arrival to the labour ward [14]

First encounter in focus

2011 – onwards Discussions with midwife colleagues
indicated that interventions decided by the
midwife in the routine management of
labour could be the subject of examination.
Local evaluations of interventions were
presented iteratively to staff to illuminate
trends and to maintain momentum. These
actions led in 2014 to the plan of a study to
evaluate the amount of interventions that
were occurring in healthy women and
babies

Routine interventions in focus

2014 Evaluation of routine management in
healthy women with spontaneous onset of
labour before the change process started
(2009) and one year after the process was
ongoing (2012) to explore if routines had
changed. Described in this paper

Evaluation of routine
interventions in normal
labour in focus
menced, there were no specific protocols for use of amniotomy
or use of fetal scalp electrode. However, the local routine was that
a 20–30 min admission CTG [15] should be used for all women, and
augmentation of labour with oxytocin was recommended when
there was no progression of labour in three hours according to a
3-h partogram [16].
Methods

A retrospective before and after observational study was under-
taken to assess if pre-specified interventions in labour had decreased
after the AR was initiated. The selection of records is described in
Fig. 1. The study was approved by the Regional Ethical Review
Boards at the University of Gothenburg, Sweden (Dnr: 786-14).

Inclusion criteria: Records from women of all parity were eligible
if they were healthy, with an uncomplicated pregnancy, a single live
fetus in cephalic presentation, with spontaneous onset of labour at
between 37 complete weeks and 41 weeks + 6 days gestation.

Exclusion criteria: Records from all women who had a diagnosis
that indicated any of the following risks or complications in the
current or earlier labours: induction of labour, elective caesarean,
a prior caesarean before the index birth, breech presentation, mul-
tiple pregnancy, preterm birth in the current pregnancy, or if they
had a history of chronic disease, diabetes mellitus and/or hyperto-
nia, or other conditions developed during pregnancy that required
increased surveillance of the baby or woman during labour. Fur-
ther, women without an admission CTG were excluded.

The interventions for the exploration in this paper were chosen
as there is scientific evidence for not using them routinely [1–7].
Interventions studied were duration of admission CTG, number of
admission CTG over 30 min, duration of total CTG, frequency of
amniotomy, use of scalp electrode, and frequency of oxytocin aug-
mentation of spontaneous labour. The interventions were noted in
the electronic records and within the management of normal
labour where midwives could influence the routine use of inter-
ventions, including length of admission CTG. In Sweden an admis-
sion CTG of 20–30 min is clinical standard [15] and therefore
frequency of admission CTG over 30 min was chosen as one of
the outcome measures. Data were also collected on outcomes
including mode of delivery, sphincter tears, postpartum haemor-
rhage, meconium stained liquor, and Apgar score at 5 min.

Sample size was calculated to show a 10% reduction in duration of
admission CTG. With 80% power and an alpha level of 0.05 in a two-
sided test, 400 records were needed each year, 2009 and 2012. A sam-
ple of 800 records correspond to approximately 20% of all total births
in years 2009 and 2012. From the obstetric database at the hospital all
births in 2009 and 2012 were listed (45% primiparous each year). A
random selection of even number of records (2 primiparous and 2
multiparous women) was done every third day around the clock from
January to December to give a good representation of labours
throughout each year. Exclusions were applied prior to random selec-
tion, but during the analysis of the initially selected records, 101more
records were excluded, as, on close examination, they did not meet
the inclusion criteria or did not have an admission CTG (Fig. 1).

Median and range were used as descriptive measures. The
Mann-Whitney U-test was used for continuous data analysis. Fish-
er’s exact test and Chi-square test were used for categorical data.
Data were analysed with the statistical software SPSS version 23
(SPSS Inc., Chicago, IL, USA) and p-values below 0.05 were consid-
ered significant.
Results

From all births (n = 6455) during the years 2009 and 2012, 4503
women were healthy (without prior caesareans or complicated
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Fig. 1. Flow diagram of selected birth records. *Induction, any caesarean section, breech, multiple pregnancy, premature birth, chronic disease. **Induction, breech position,
post-term pregnancy, pre-hospital birth, missing data. ***Pre-hospital birth, parity error in database, missing data.
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pregnancies) with an uncomplicated pregnancy, a single live fetus
in cephalic presentation, and with spontaneous onset of labour at
between 37 complete weeks and to 41 weeks + 6 days gestation.
From the 4503 records that met the inclusion criteria 20%
(n = 903) of the records were randomly selected (Fig. 1). Table 2
summarises the characteristics of the study population divided
by year and parity. There was wide variation in the range of both
admission and total CTG duration from admission to birth among
both primiparous and multiparous women.

Between the 2009 cohort and the 2012 cohort, the mean dura-
tion of admission CTG decreased from 35 to 31 min (p = 0.001). The
frequency of admission CTG duration over 30 min decreased from
63% to 51% (p < 0.001). The use of scalp electrode decreased from
84% to 68% (p < 0.001) and use of oxytocin treatment for sponta-
neous labour reduced from 43% to 35% (p < 0.001). Rates of amniot-
omy (p = 0.053) and duration of total CTG were non-significant
(p = 0.124), see Table 3.

There were no significant differences in postpartum bleeding
over 1000 mL, sphincter ruptures, meconium stained liquor, low
Apgar score at 5 min, and mode of birth between the years (see
Table 4). Of the 30 caesarean sections in this data set all but two
women were diagnosed with prolonged labour defined by crossing
the action line at a 3 h partogram.

Discussion

These results show that there was a statistically significant
reduction in duration and number of admission CTG over 30 min,
use of fetal scalp electrodes and of augmentation of labour after
the Normal Labour Process project and the associated AR study
started. The data also showed a downward trend in the number
of amniotomies performed.

The women included in this study were all healthy women with
spontaneous onset of labour. In usual Swedish practice, a 20–
30 min admission CTG is used for all women [15], a routine all mid-
wives followed at the clinic. The number of CTG admission traces
that met the standard of being no more than 30 min long was more
likely to be met following the AR project. However, the mean num-
ber of minutes for total CTG duration throughout labour was not
changed. Although this AR project had an impact on admission
CTG, it did not appear to influence the underlying use of CTG as
a routine method of assessing fetal wellbeing. Reduced length of
admission CTG may also lead to reduced use of continuous fetal
monitoring thus avoiding further unnecessary interventions in
low-risk labour and birth [1].

The reduction in the use of scalp electrodes suggests that mid-
wives were more inclined to challenge routines after the Normal
Labour Process. The use of a fetal scalp electrode can cause trau-
matic damage to the fetal scalp, and a risk of maternal-fetal blood
transfer. It also can entail an increased amount of vaginal examina-
tions if the electrode becomes loose and a new one needs to be
applied. There is general agreement that the use of fetal scalp elec-
trodes should be restricted to occasions when it is clinically indi-
cated [17,18]. Most importantly, it was agreed among midwives
that women’s experience of discomfort of having to endure several
unnecessary vaginal examination [19] and the discomfort of hav-
ing the device in the vagina attached to the fetal head should not
be underestimated. Further, if the amniotic fluid is meconium



Table 2
Obstetric characteristics for primiparous and multiparous women before and after
initiation of the action research project.

Year 2009 Year 2012
Primiparous n = 216 Primiparous n = 246
Multiparous n = 225 Multiparous n = 216

Admission CTG, minutes
Primiparous women 35.0 (6–636) 30.0 (7–478)
Multiparous women 34.0 (7–380) 33.5 (1–651)

Admission CTG over 30 min
Primiparous women 147 (68.1) 124 (49.6)
Multiparous women 132 (58.7) 115 (53.2)

Amniotomy
Primiparous women 111 (51.4) 114 (46.3)
Multiparous women 116 (52.7) 96 (44.7)

Meconium stained amniotic fluid
Primiparous women 30 (13.9) 46 (18.7)
Multiparous women 33 (14.7) 43 (19.9)

Scalp electrode
Primiparous women 203 (94.0) 207 (84.1)
Multiparous women 166 (73.8) 105 (48.6)

Oxytocin augmentation
Primiparous women 136 (63.0) 126 (51.2)
Multiparous women 53 (23.6) 35 (16.2)

Spontaneous vaginal birth
Primiparous women 185 (85.6) 215 (87.4)
Multiparous women 219 (97.3) 210 (97.2)

Instrumental vaginal birth
Primiparous women 21 (9.7) 18 (7.3)
Multiparous women 4 (1.8) 1 (0.5)

Emergency caesarean section
Primiparous women 10 (4.6) 13 (5.3)
Multiparous women 2 (0.9) 5 (2.3)

Total CTG-duration, hours
Primiparous women 5.08 (0.13–17.95) 4.91 (0.37–19.08)
Multiparous women 1.75 (0.12–9.20) 1.99 (0.17–12.33)

Apgar score <7 at 5 min
Primiparous women 2 (0.9) 2 (0.8)
Multiparous women 1 (0.4) 2 (0.9)

Data are given as median (range) or n (%).

Table 3
Comparisons of rates of interventions before and after initiation of the action research pro

Year 2009 n = 441

Duration of admission CTG, minutes 35.0 (6–636)
Admission CTG over 30 min 279 (63.3)
Total CTG duration, h 3.0 (0.1–18.0)
Amniotomy 227 (52.1)
Scalp electrode 369 (83.7)
Oxytocin augmentation 189 (42.9)

Data are given as median (range) or n (%).
a Mann-Whitney U-test.
b Fisher’s exact test.

Table 4
Comparisons of childbirth outcomes before and after initiation of the action research proj

Year 2009 n = 441

Postpartum haemorrhage > 1000 mL 22 (5.0)
Sphincter rupture 7 (1.6)
Meconium stained amniotic fluid 63 (14.3)
Apgar score < 7 at 5 min 3 (0.7)
Mode of delivery
Spontaneous vaginal birth 404 (91.6)
Instrumental vaginal birth 25 (5.7)
Emergency caesarean section 12 (2.7)

Data are given as median (range) or n (%).
a Fisher’s exact test.
b Pearson Chi-Square analysis.
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stained the local guidelines advised continuous CTG with a scalp
electrode. However, the evidence suggests that thin, old meconium
staining does not carry any risks for the neonate [20], so the
reduced use of scalp electrodes even though there was a trend
for increased meconium stained liquor from 14% to 19%
(p = 0.050) may suggest that the midwives had increased confi-
dence in physiological labour and birth as the Normal Labour Pro-
cess and AR projects progressed.

We also found that the use of oxytocin treatment of sponta-
neous labour reduced significantly. Oxytocin treatment for aug-
mentation reduces length of labour but does not reduce the risk
for caesarean delivery [5,21]. The midwives frequently discussed
their own decisions about augmentation of labour with oxytocin.
The local guidelines follow the Swedish national guidelines [16]
on when and how to use oxytocin treatment. Before the AR project,
oxytocin was widely used when labour progress in spontaneous
labour was judged to be slow, especially in women having their
first baby. The significant reduction in use of oxytocin treatment
can be interpreted as a change in usual clinical practice.

As for the average total duration of use of CTG, reduction in the
rates of use of amniotomy did not reach clinical significance
between the two time periods, although it did show a downward
trend (from 52% to 46%). This is somewhat surprising, as, during
the AR process, the need to do amniotomy routinely versus pre-
serving the membranes (no amniotomy) for spontaneous labour
was frequently highlighted among staff, as evidence shows no dif-
ference in key outcomes between women randomised to amniot-
omy compared to those randomised to the control groups [4]. It
isn’t clear why this particular practice did not change significantly,
but it may be that the study was too small for this result to be gen-
eralisable. The absolute change of 6% may be partly explained by
the lower use of fetal scalp electrodes, as amniotomy is required
to apply the electrode if the membranes are intact.

The data in our study showed no adverse effects on mother or
child in terms of postpartum haemorrhage over 1000 mL, sphincter
ruptures, mode of delivery and Apgar score below 7 at 5 min
(Table 4). Whether it had an impact on the parents’ experiences
was not assessed in this study.
ject.

Year 2012 n = 462 p-Value

31.0 (7–651) 0.001a

237 (51.3) <0.001b

3.2 (0.2–19.1) 0.124a

210 (45.6) 0.053b

312 (67.5) <0.001b

161 (34.8) 0.014b

ect.

Year 2012 n = 462 p-valuea

22 (4.8) 0.879a

6 (1.3) 0.785a

89 (19.3) 0.050a

4 (0.9) 1.000a

0.356b

425 (92.0)
19 (4.1)
18 (3.9)
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Methodological discussion

The purpose of AR is to describe and change regular work con-
currently with undertaking research [11]. This paper has described
changes in rates of interventions in labour ward care between two
time periods, between which there had been a Normal Labour Pro-
cess with a focus on reflection and action on attitudes and labour
ward routines. A significant feature of all Action Research is to
build a direct link between intellectual knowledge/theory and
action to develop human persons and their communities [10]. As
part of this AR study, scientific articles on a range of issues, includ-
ing processes of care, women’s experiences of treatment during
labour, and various interventions, were distributed and discussed
on the labour ward.

The interventions were noted in the electronic records and
within the management of normal labour where midwives could
influence the routine use of interventions, including length of
admission CTG. In Sweden an admission CTG of 20–30 min is clin-
ical standard [15] and therefore frequency of admission CTG over
30 min was chosen as one of the outcome measures.

Study limitations

Study designs with before and after measurements are known
to overestimate the effects of quality improvement and have to
be interpreted with caution [22]. The major problem with observa-
tional studies is how to deal with confounding factors. On the other
hand, in AR, the intention is to achieve change in everyday practice,
by explicitly involving ‘confounding factors’ as contributors to
improvement, making the whole process interdependent with
other possible effective interventions. One of the goals in AR is to
achieve action oriented outcomes, educate both researchers and
participants, and get results that are relevant to the local setting
[23]. The attribution of effect is therefore controversial. For exam-
ple, in the local setting, an earlier local retrospective observational
study about use and misuse of oxytocin [24] was highlighted dur-
ing the process as one of many articles that were shared and dis-
cussed about routines and behaviours. Despite the controversy
over attribution of effect, change did happen during the AR study.
This was, in itself valuable, and was in opposition to a trend for a
continued increase in the routine use of unnecessary medico-
technical and pharmacological interventions for healthy women
and babies in other maternity settings over the time of the study
[6,8,9].

Conclusions

This study reports on a significant reduction in duration of
admission CTG, number of admission CTG over 30 min, reduced
use of fetal scalp electrodes, and reduction in oxytocin augmenta-
tion of spontaneous labour after the introduction of a Normal
Labour Process project and an AR study. There were no significant
differences in postpartum haemorrhage, mode of delivery, or low
Apgar score at 5 min between the years. These results suggest that
an AR process can be influential in changing the approach to nor-
mal labour in a specific organization, especially when this is based
on a collaborative intent. The generalizability of our findings has
yet to be demonstrated, and further studies are needed in other
settings to assess the impact of collaborative action on decreasing
unnecessary interventions.
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