
 

Experiences with intrapartum fetal monitoring in the
Netherlands
Citation for published version (APA):
Habraken, V., Spanjers, M. J. M., van der Woude, D. A. A., Oei, S. G., & van Laar, J. O. E. H. (2022).
Experiences with intrapartum fetal monitoring in the Netherlands: A survey study. European Journal of
Obstetrics & Gynecology and Reproductive Biology, 278, 159-165. https://doi.org/10.1016/j.ejogrb.2022.09.028

Document license:
TAVERNE

DOI:
10.1016/j.ejogrb.2022.09.028

Document status and date:
Published: 01/11/2022

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 07. Feb. 2026

https://doi.org/10.1016/j.ejogrb.2022.09.028
https://doi.org/10.1016/j.ejogrb.2022.09.028
https://research.tue.nl/en/publications/608f9253-6ae8-46cf-8b7a-e65402ecde9b


European Journal of Obstetrics and Gynecology 278 (2022) 159–165

Available online 30 September 2022
0301-2115/© 2022 Elsevier B.V. All rights reserved.

Full length article 

Experiences with intrapartum fetal monitoring in the Netherlands: A 
survey study 
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A B S T R A C T   

Introduction: Worldwide, cardiotocography is used for continuous monitoring of fetal heart rate (FHR) and 
uterine contractions during labour. Different methods for FHR registration and registration of contractions are 
available. Literature about the frequency of use of different fetal monitoring methods is lacking. 
Objective: To evaluate the use of and preferences for fetal monitoring methods for intrapartum fetal monitoring 
among Dutch obstetric care providers. 
Study design: Between October and November 2020 the Dutch Society of Obstetrics and Gynaecology sent an 
email invitation to all secondary care midwives and gynaecologists (in training) in the Netherlands to complete 
an online survey regarding the use and personal experience with fetal monitoring methods. The survey mainly 
consisted of multiple choice questions. Descriptive statistics are reported. Continuous variables were presented as 
median with interquartile ranges (IQR). Categorical variables were expressed as numbers with percentages. 
Results: The response rate was 29 % (n/N = 510/1748). All Dutch hospitals were represented. The respondents 
estimated the use of fetal scalp electrode (FSE) at 71 % (IQR 58–85 %) of deliveries. The most common indication 
for use of the FSE was inadequate external FHR registration (94 %). More than half (54 %) of the respondents 
reported to use intrauterine pressure catheter with an estimated use of 5 % (IQR 2–8 %) of deliveries. The most 
common indication for use of intrauterine pressure catheter was inadequate external contraction registration (75 
%). The use of ST-analysis was reported in 25 % of the respondents with an estimated use of 60 % (IQR 30–72 %) 
of deliveries. Almost all respondents (99 %) reported to use fetal blood sampling with an estimated use of 15 % 
(IQR 10–23 %) of deliveries. Ninety percent of respondents would prefer a valid and reliable external monitoring 
technique during labour. Thirty-one percent of respondents assume that external fetal monitoring with non- 
invasive fetal electrocardiography and electrohysterography will become standard care within the next 5 years. 
Conclusions: Currently, the FSE is the most used technique for FHR monitoring during labour in the Netherlands. 
The most common indication for use of FSE is inadequate external FHR registration. Obstetric care providers 
would prefer a non-invasive external registration method that provides reliable data.   

Introduction 

Cardiotocography (CTG) is used for continuous fetal monitoring 
during labour. Fetal heart rate (FHR) can be monitored externally by 
Doppler Ultrasound (DU) or by non-invasive fetal electrocardiography 
(NI-fECG) or internally by fetal scalp electrode (FSE). Uterine contrac
tions can be monitored externally by tocodynamometry (TOCO) or by 

electrohysterography (EHG) or internally by intrauterine pressure 
catheter (IUPC). 

Invasive monitoring (FSE or IUPC) has the highest registration suc
cess rate and reliability [1]. However, several contra-indications for the 
application of FSE exist, such as preterm labour, maternal HIV or 
Hepatitis-B infection and the risk of fetal bleeding disorders [2]. Addi
tionally, it can only be used when the head is engaged, the membranes 

Abbreviations: CTG, Cardiotocography; FHR, Fetal heart rate; DU, Doppler Ultrasound; FSE, Fetal scalp electrode; NI-fECG, Non-invasive fetal electrocardiog
raphy; TOCO, External tocodynamometry; IUPC, Intrauterine pressure catheter; EHG, Electrohysterography; FBS, Fetal blood sampling; STAN, ST-analysis. 
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have ruptured and with sufficient dilation. In addition, this invasive 
method causes minor skin lesions in 41 % of fetuses and has a risk of 
complications, such as cephalohematoma (1 %) and scalp abscesses 
(0.1–4.5 %) [3]. In case reports rare but serious complications, such as 
brain abscess and cerebrospinal fluid leak, are reported [3–5]. IUPC may 
cause severe fetal and maternal complications such as uterine perfora
tion, placental abruption and perinatal mortality [6]. Therefore, inva
sive monitoring methods are not always used as standard care. 

The international FIGO and national guidelines on fetal monitoring 
from Germany, Australia and Canada advice to only use FSE and/or 
IUPC if there is insufficient external registration [7–9]. The British and 
American guidelines do not provide an advice about registration of FHR 
and contractions [10,11]. The Dutch guideline on fetal monitoring does 
not provide an advice on the method of FHR monitoring [12]. The 
guideline advices only to use the IUPC for registration of contractions in 
case of inadequate external registration using TOCO [12]. 

A normal CTG tracing is a strong indicator of fetal wellbeing. How
ever, an abnormal CTG tracing is not always associated with acidosis 
[13]. Fetal blood sampling (FBS) and ST-analysis (STAN) may then 
provide additional information and prevent unnecessary interventions 
[12,13]. The Dutch guideline on fetal monitoring recommends that FBS 
is used in the case of abnormal CTG without STAN or doubts about STAN 
[12]. STAN is a technique that detects changes in the ST segment of the 
fetal electrocardiogram (ECG) which are related to metabolic acidosis. 
These are interpreted together with the CTG according to specific clin
ical guidelines [14]. Different meta-analyses of randomized controlled 
trials have shown that STAN does not improve perinatal outcome 
[15–20]. However, STAN does result in a reduced number of FBS and 
assisted vaginal deliveries [15–20]. 

To date, research on the frequency and preferences of use of the 
different intrapartum fetal monitoring methods among Dutch obstetric 
care providers is lacking. Therefore, for the current study a nationwide 
questionnaire was sent out to evaluate this. 

Material and methods 

Study design and participants 

Between October and November 2020 a cross-sectional question
naire-based survey was conducted among all secondary care midwives 
(n = 250) and gynaecologists (in training) (n = 1079 and n = 419 
respectively) in the Netherlands. The Dutch Society of Obstetricians and 
Gynaecology sent an invitation to fill in the online questionnaire within 
4 weeks. A reminder was sent out after two weeks. Respondents were 
excluded if they only filled out the questions about informed consent 
and function but none of the substantive questions. 

Questionnaire 

The questionnaire consisted of 40 questions including profession, 
name and location of the hospital and the following fetal monitoring 
methods: (wireless) CTG, FSE, IUPC, STAN, FBS, non-invasive fetal 
electrocardiography (NI-fECG) and electrohysterography (EHG). We 
assumed that DU and TOCO were standard use in all hospitals and 
therefore no separate questions were asked about these methods. If 
participants responded that they were not familiar with EHG and NI- 
fECG, they were provided with information about these methods 
before continuing to the further questions. The survey mainly consisted 
of multiple choice questions and occasional open text options for clari
fication of multiple choice answers. An English translation of the com
plete original Dutch survey can be found in Appendix A. The 
questionnaire was developed with Qualtrics, an online tool for creating 
surveys. 

Data analysis 

The results of the questionnaire were exported to IBM SPSS Statistics 
for Windows, version 22 (IBM Corp., Armonk, N.Y., USA). Categorical 
questions were presented as numbers with percentages. Open questions 
were categorized and then presented as percentages. Continuous vari
ables were presented as mean with standard deviation when the data 
was normally distributed and as median with interquartile range (IQR) 
when data was not normally distributed. Normality of data distribution 
was assessed visually with histograms and in addition a Shapiro-Wilk 
test was performed. If a respondent dropped out during the question
naire, every completed question up until that point was analysed. 

Ethical considerations 

All respondents electronically confirmed their informed consent 
prior to completing the questionnaire. The Board of the Medical Ethics 
Committee of Maxima Medical Center confirmed that the rules laid 
down in the Medical Research Involving Human Subjects Act do not 
apply to this study (METC-number N20.101). 

Results 

Response rate 

The overall response rate was 29 % (n = 510). The response rate 
among secondary midwives (62 %) was higher than among gynaecolo
gists (in training) (23 % and 25 % respectively). A total of 51 partici
pants (10 %) did not fully complete the questionnaire. All eight 
academic hospitals and all 62 non-academic hospitals in the Netherlands 
were represented. Table 1 shows the participant demographics. 

Fetal monitoring 

Table 2 provides the reported answers by the obstetrical care pro
viders to the questionnaire. 

Fig. 1 presents the percentage of care providers that use internal fetal 
monitoring methods and the median percentage in which they estimate 
to use them. 

Table 3 shows the median percentages of estimated use of internal 
monitoring methods divided by function. 

All obstetric care providers use FSE. The most frequent indications 
for use were (multiple choice and multiple answers could be selected): 
Insufficient external monitoring (93 %), abnormal CTG (46 %), subop
timal CTG (45 %), first child of a multiple gestation (30 %), epidural 
analgesia (27 %), morbid obesity (BMI > 40) (26 %) and meconium 
stained amniotic fluid (25 %). Indications selected by less than 15 % of 
the respondents were: fetal growth restriction, vaginal birth after 
caesarean section and obesity (BMI > 30). Less than 10 % of respondents 
selected the following indications: suspicion of intra-uterine infection, 
fever during labour, vaginal blood loss, remifentanil use, induced la
bour, augmented labour, vaginal breech delivery, prolonged rupture of 
the membranes (>24 hours), gestational age over 41 weeks and second 
stage of labour. 

The most frequent complications of FSE application mentioned by 
the respondents were (multiple choice and multiple answers could be 

Table 1 
Participant demographics.  

Total (n = 510) Midwives (n 
= 155) 

Gynaecologist in 
training (n = 105) 

Gynaecologist (n 
= 250) 

Non-academic 
hospital 

133 (86%) 66 (63%) 221 (88%) 

Academic 
hospital 

22 (14%) 39 (37%) 29 (12%)  
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selected): superficial wound (98 %), infection (64 %), hematoma (33 %), 
bleeding (33 %) and abscess (15 %). Rare complications (ulcer, neonatal 
sepsis, leakage of cerebrospinal fluid and peri-ocular damage) were 
mentioned by less than 5 % of the respondents. 

Approximately half (54 %) of the respondents report the use of IUPC. 
Indications mentioned were (multiple choice and multiple answers 
could be selected): inadequate TOCO-registration (75 %), amnion 
infusion (25 %), suboptimal CTG (12 %) and abnormal CTG (9 %). 

89 % of the respondents preferred external monitoring. Different 
reasons were mentioned: less invasive (64 %), prevention of complica
tions of internal monitoring (34 %), more patient-friendly (19 %), lower 
cost (0.5 %) and easier application (0.5 %). 

Eleven percent of the respondents preferred internal monitoring. 
Different reasons were mentioned: certainty of distinction between 
mother and fetus during registration (28 %), guarantee of registration 
quality (21 %), improved patient mobility (34 %) and ability to use 
STAN (14 %). 

Discussion 

This study aimed to evaluate the use and preferences of intrapartum 
fetal monitoring methods among secondary and tertiary obstetric care 
providers in the Netherlands. The respondents of our survey report an 
estimated use of FSE in median 71 % of deliveries. 54 % of respondents 
use IUPC in an estimated median 5 % of deliveries. The most common 
reason for application of FSE and IUPC is insufficient external moni
toring (93 % and 75 % respectively). 

Frequency of use of FSE and IUPC 

To date the research regarding frequency of FSE and IUPC use is 
scarce. Three cohort studies including a total of 186.625 singleton 

Table 2 
Responses of obstetrical care providers on use of fetal monitoring methods.   

Obstetrical care 
providers 
n (%) 

Fetal scalp electrode (FSE)  
Is the FSE used in your hospital for fetal monitoring?* 

(N ¼ 510)  
No 1 (0.2) 
Yes, standard after rupture of membranes and technically 

possible. 
126 (24.7) 

Yes, standard after rupture of membranes and as soon as a 
patient is in active labour. 

105 (20.6) 

Yes, on indication 341 (66.9) 
According to protocol, from which gestational age a FSE 

may be applied? (N ¼ 487)  
I don’t know 167 (34.3) 
32 weeks 102 (20.9) 
34 weeks 148 (30.4) 
36 weeks 61 (12.5) 
37 weeks 9 (1.8) 
Do you ask for informed consent before placing a FSE? 

(N ¼ 487)  
Yes 360 (73.9) 
No 127 (26.1) 
Do you discuss possible complications of FSE 

placement? (N ¼ 487)  
Yes 137 (28.1) 
No 350 (71.9) 
Intra Uterine Pressure Catheter (IUPC)  
Is the IUPC used in your hospital? (N ¼ 483)  
Yes 261 (54.0) 
No 219 (45.3) 
I don’t know 3 (0.6) 
Wireless CTG  
Is wireless CTG available in your hospital (N ¼ 483)  
Yes 401 (83.0) 
No 79 (16.4) 
I don’t know 3 (0.6) 
Are patients allowed to take a bath or shower while 

using wireless CTG? (N ¼ 401)  
Yes 390 (97.3) 
No 6 (1.5) 
I don’t know 5 (1.2) 
ST-analysis (STAN)  
Is STAN used in your hospital? (N ¼ 481)  
Yes 122 (25.4) 
No 357 (74.2) 
I don’t know 2 (0.4) 
Fetal blood sampling (FBS)  
Is FBS used in your hospital? (N ¼ 480)  
Yes 476 (99.2) 
No 4 (0.8) 
Is there a maximum number of FBS that may be 

performed during a delivery in your hospital (N ¼
474)  

Yes 29 (6.1) 
No 390 (82.3) 
I don’t know 55 (11.6) 
What is the maximum number of FBS that may be 

performed (N ¼ 29)  
1 0 (0) 
2 1 (3.4) 
3 11 (37.9) 
4 11 (37.9) 
5 5 (17.2) 
6 0 (0) 
Unlimited 1 (3.4) 
Is the interpretation of FBS based on lactate, pH or both? 

(N ¼ 474)  
Lactate 43 (9.1) 
pH 364 (76.8) 
Both 61 (12.9) 
I don’t know 6 (1.3) 
Fetal scalp stimulation  
Is fetal scalp stimulation used in your hospital to assess 

fetal condition? (N ¼ 465)   

Table 2 (continued )  

Obstetrical care 
providers 
n (%) 

Yes 363 (78.7) 
No 77 (16.7) 
I don’t know 21 (4.6) 
Continuous CTG monitoring  
Do you think that continuous CTG monitoring should be 

performed during all deliveries? (N ¼ 465)  
Yes 27 (5.8) 
No 438 (94.2) 
Non-invasive fetal monitoring  
Are you familiar with electrohysterography and fetal 

ECG in the form of non-invasive fetal monitoring (N ¼
465)  

Yes 175 (37.6) 
No 290 (62.4) 
Is this technique used in your hospital? (N ¼ 460)  
Yes 13 (2.8) 
No 442 (96.1) 
I don’t know 5 (1.1) 
In how many years do you think this method will be 

introduced as standard care (N ¼ 460)  
0–2 years 34 (7.4) 
2–5 years 109 (23.7) 
5–10 years 53 (11.5) 
>10 years 9 (2.0) 
Never 7 (1.5) 
I don’t know 248 (53.9) 
What method of registration would you prefer, if the 

quality and reliability of registration would be equal? 
(N ¼ 460)  

External registration 411 (89.3) 
Internal registration 49 (10.7) 

*Multiple answers could be selected and therefore total percentage is more than 
100%. 
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gestations, all conducted in the United States of America between 2002 
and 2014, reported the incidence of use of internal monitoring 
[4,21,22]. Only FSE was used in 11–22 % of cases, only IUPC in 20–33 % 
of cases and both IUPC and FSE in 56–64 % of cases [4,21,22]. In these 
cohorts 37–56 % of women had a BMI > 30 [4,21,22]. 

Our respondents estimated the use of IUPC in 5 % of deliveries, 
which is a much lower frequency compared with the above mentioned 
studies [21,22]. Sporadic use of IUPC in our survey may be explained by 
the fact that the Dutch guideline on fetal monitoring discourages the 
routine use of IUPC since it does not improve clinical outcomes and 
increases the risk of complications [12]. On the contrary, our re
spondents estimated the use of FSE in 71 % of deliveries, which is a 
higher frequency compared to the above mentioned studies [4,21,22]. 
Both the American and Dutch guidelines on fetal monitoring do not 
provide a specific advice on method of registration of FHR [10,12]. The 
registration success of DU is negatively influenced by maternal obesity 
and the most common reason for use of FSE is insufficient external 
monitoring [1]. The worldwide increasing prevalence of obesity might 
have attributed to the high percentage of use of FSE in our more recent 
study. 

Use of FSE in preterm labour 

Most respondents in our survey (34 %) were not sure from which 
gestational age an FSE may be applied. One third of respondents applies 
FSE from 34 weeks of gestation and 21 % from 32 weeks of gestation. 
These different opinions can be explained by the differences between 
guidelines. The Dutch guideline does not specify from which gestational 
age the FSE may be applied [12]. The British and German guideline on 
fetal monitoring state that the minimum gestational age for application 

of the FSE is 34 weeks [7,11]. The FIGO guideline states that the mini
mum gestational age for application of the FSE is 32 weeks [2]. In order 
to provide more guidance to Dutch obstetric healthcare providers, we 
would advise to make recommendations on the minimum gestational 
age for application of the FSE in the Dutch guideline on fetal monitoring. 

Complications of FSE and informed consent 

The majority of our respondents (74 %) asks for informed consent 
before FSE application. However, only 28 % report discussing the 
possible complications for FSE application. National law in the 
Netherlands states that with informed consent, the complications that 
have a 1 % or higher chance of occurring must be discussed [23]. If a 
complication is known to be severe but has a less than 1 % chance of 
occurring, it must also be discussed [23]. The most common complica
tions of the FSE are a superficial wound (incidence 41.6 %) and abscess 
formation (incidence 0.2–4.5 %) [3]. In a recent qualitative study 
women expressed concerns about the impact on FSE on their baby and 
described a lack of adequate information in relation to this [24]. We 
advise obstetric care providers to give patients information about po
tential risks and benefits of FSE to enable them to make an informed 
decision. 

STAN 

Only 25 % of obstetric care providers use STAN in their practice. This 
may be partly explained by the fact that STAN has been under debate 
due to contradictory results from meta-analyses [15–20]. Even though 
STAN does result in a reduced number of FBS and assisted vaginal de
liveries, the Dutch guideline on fetal monitoring does not recommend 
routine use of STAN, since a positive effect on perinatal outcome and 
caesarean section rate has not been proven [15–20]. 

Non-invasive fetal monitoring with EHG and fECG 

Non-invasive monitoring combining EHG with NI-fECG was known 
by 38 % of respondents. After an explanation about this method 31 % of 
respondents assumed that this would become standard care within the 
next 5 years. This non-invasive monitoring method seems promising as 
89 % of respondents would prefer external monitoring over internal 
monitoring if reliable fetal heart rate and contraction registration was 

Fig. 1. Estimated use of internal monitoring methods. FSE median estimated use 71% (IQR 58–85%), IUPC median estimated use 5% (IQR 2–8%), STAN median 
estimated use 60% (IQR 30–72%) and FBS median estimated use 15% (IQR 10–23%). 

Table 3 
Estimated use of internal monitoring methods divided by function.  

Estimated % of 
use 

FSE Median 
(IQR) 

IUPC 
Median 
(IQR) 

STAN 
Median 
(IQR) 

FBS Median 
(IQR) 

All respondents 71 (58–85) 5 (2–8) 60 (30–72) 15 (10–23) 
Midwives 75 (60–90) 5 (2–9) 54 (15–70) 10 (6–20) 
Gynaecologist 71 (52–85) 5 (2–10) 60 (29–74) 15 (10–23) 
Gynaecology 

residents 
70 (50–80) 3 (2–5) 65 (50–76) 15 (10–25)  
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guaranteed. 
Previous studies have shown better performances by using non- 

invasive monitoring: higher sensitivity of EHG compared to TOCO (90 
versus 65 %) and higher reliability of FHR monitoring with NI-fECG 
compared to DU (86–96 % versus 62–73 %) [1,25]. Furthermore, 
studies have shown that monitoring with NI-fECG and EHG is less 
influenced by maternal obesity and has a higher patient satisfaction 
compared with DU and TOCO [1]. Adequate registration of FHR and 
uterine contractions is essential for interpretation of CTG. Improved 
monitoring of contractions may be of clinical benefit since excessive 
uterine activity increases the risk of fetal acidemia and adverse fetal 
outcome [26,27]. 

Strengths and limitations 

The strength of our study is that it represents a nationwide survey of 
secondary and tertiary obstetric care providers in the Netherlands. 
Furthermore, this is the first Dutch study that reports on the use of and 
preferences for intrapartum fetal monitoring methods. A limitation is 
the low response rate to the survey. However, all Dutch hospitals were 
represented. Even though the amount of respondents per function was 
unevenly distributed a subgroup analysis showed that there was no 
major difference in estimated use of internal monitoring methods be
tween obstetric care providers in different functions (Table 3). 

Furthermore, the inclusion of both multiple-choice as well as open- 
ended questions in the questionnaire enabled us to capture the opin
ions of individual obstetric care providers. However, a limitation of the 
format of the survey is that an in-depth evaluation of personal prefer
ences and situational differences is not possible. Clinical practice is 
dependent on many factors and we realize that decisions are often more 
nuanced than can be reflected in a multiple-choice answer. Another 
limitation is that the data is self-reported instead of being collected 
through objective evaluation of hospital protocols and practice. 

A more objective representation of the use of intrapartum fetal 
monitoring methods might be obtained in a prospective or register based 
study. Unfortunately, the Dutch Perinatal registry does not register 
specified data about which method is used for fetal heart rate and 
contraction registration. Furthermore, also on a local level the choice of 
fetal monitoring method and indication for invasive monitoring is often 
not registered in patient files. The goal of this study was to evaluate the 
subjective use of and preferences for fetal monitoring methods for 
intrapartum fetal monitoring on a national level to serve as a basis for 
further discussion about the use of long established and more newly 
introduced fetal monitoring techniques in clinical practice. 

Conclusion 

This national survey study shows that the FSE is currently the most 
used method for intrapartum FHR monitoring in secondary and tertiary 
obstetrical care in the Netherlands. Invasive internal monitors are used 
for optimal registration quality. However, obstetric care providers 
would prefer a non-invasive external registration method that provides 
reliable data. In the near future, this may be provided by NI-fECG and 
EHG. 
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Appendix A  

1. I give permission to use my answers for scientific research.  
a. Yes  
b. No  

2. In what institution type do you work?  
a. Peripheral hospital  
b. Academic hospital  

3. Choose your hospital from the list below:  
a. List of all hospitals in the Netherlands provided  

4. What is your function?  
a. Midwive  
b. Midwive in training  
c. Physician assistant  
d. Physician assistant in training  
e. Gynaecologist  
f. Gynaecologist in training 

5. Is the fetal scalp electrode used in your hospital for fetal moni
toring? (multiple answers possible)  
a. No  
b. Yes, standard after rupture of membranes and technically 

possible  
c. Yes, standard after rupture of membranes and as soon as a 

patient is in active labour.  
d. Yes, on indication.  
e. Other: ….  

6. If the fetal scalp electrode is only used on indication; for what 
indications is it used? (multiple answers possible)  
a. Meconium stained amniotic fluid  
b. Abnormal CTG  
c. Suboptimal CTG  
d. Inadequate (external) registration  
e. Fetal growth restriction  
f. Augmented labour (oxytocin infusion)  
g. Obesity (BMI > 30)  
h. Morbid obesity (BMI > 40)  
i. Vaginal blood loss  
j. Trial of labour after caesarean section  
k. Induction of labour (from amniotomy)  
l. Pushing phase  

m. Epidural analgesia  
n. Remifentanyl analgesia  
o. Fever during labour (temperature > 38.0 degrees Celsius)  
p. Suspicion of intra-uterine infection  
q. Approaching serotinity (gestational age > 41 + 0)  
r. Prolonged rupture of membranes (>24 h)  
s. First child of multiple gestation  
t. Breech presentation  
u. Other: ….  

7. According to protocol, from which gestational age a fetal scalp 
electrode may be applied?  
a. I don’t know  
b. 32 weeks  
c. 34 weeks  
d. 36 weeks  
e. 37 weeks  

8. Do you ask for informed consent before placing a fetal scalp 
electrode?  
a. Yes  
b. No  

9. Do you discuss possible complications of fetal scalp electrode 
placement?  
a. Yes  
b. No  

10. If yes, which possible complications do you discuss? (multiple 
answers possible). 
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a. Superficial wound  
b. Hematoma  
c. Infection  
d. Abscess formation  
e. Haemorrhage  
f. Ulcer formation  
g. Neonatal sepsis  
h. Perforation of dura with possible cerebrospinal fluid leak.  
i. Peri-ocular damage  
j. Necrotising fasciitis  
k. Infection with herpes simplex virus  
l. Meningitis  

m. Other: …..  
11. In what percentage of the deliveries in your hospital is a fetal 

scalp electrode used? Or what is your estimate?  
a. Certain percentage of use of fetal scalp electrode: 0–100 % 

(slider) or ‘I don’t know’  
b. Estimated percentage of use of fetal scalp electrode: 0–100 % 

(slider) or ‘I don’t know’  
12. Is wireless CTG available in your hospital?  

a. Yes  
b. No  
c. I don’t know  

13. If yes, are patients allowed to take a bath or shower while using 
wireless CTG?  
a. Yes  
b. No  
c. I don’t know  

14. Is the intra-uterine pressure catheter used in your hospital?  
a. Yes  
b. No  
c. I don’t know  

15. If yes, for what indications is it used? (multiple answers possible)  
a. Amnion-infusion  
b. BMI > 30  
c. BMI > 40  
d. BMI > 50  
e. Inadequate external registration (TOCO)  
f. Suboptimal CTG  
g. Abnormal CTG  
h. Induction of labour  
i. Other: …..  

16. In what percentage of the deliveries in your hospital is an intra- 
uterine pressure catheter used? Or what is your estimate?  
a. Certain percentage of use of intra-uterine pressure catheter: 

0–100 % (slider) or ‘I don’t know’  
b. Estimated percentage of use of intra-uterine pressure catheter: 

0–100 % (slider) or ‘I don’t know’  
17. Is STAN (ST-analyse) used in your institution?  

a. Yes  
b. No  
c. I don’t know  

18. In what percentage of the deliveries in your hospital is STAN (ST- 
analysis) used? Or what is your estimate?  
a. Certain percentage of use of STAN (ST-analysis): 0–100 % 

(slider) or ‘I don’t know’  
b. Estimated percentage of use of STAN (ST-analysis): 0–100 % 

(slider) or ‘I don’t know’  
19. Is fetal blood sampling used in your institution?  

a. Yes  
b. No  
c. I don’t know  

20. In what percentage of the deliveries in your hospital is fetal blood 
sampling used? Or what is your estimate?  
a. Certain percentage of use of fetal blood sampling: 0–100 % 

(slider) or ‘I don’t know’  

b. Estimated percentage of use of fetal blood sampling: 0–100 % 
(slider) or ‘I don’t know’  

21. Is there a maximum number of fetal blood samplings that may be 
performed during a delivery in your hospital?  
a. Yes  
b. No  
c. I don’t know  

22. What is the maximum number of fetal blood samplings that may 
be performed?  
a. 1  
b. 2  
c. 3  
d. 4  
e. 5  
f. 6  
g. Unlimited  

23. Is the interpretation of FBS based on lactate, pH or both?  
a. Lactate  
b. pH  
c. Both  
d. I don’t know  

24. Is fetal scalp stimulation used in your hospital to assess the fetal 
condition?  
a. Yes  
b. No  
c. I don’t know 

25. Do you think that continuous CTG monitoring should be per
formed during all deliveries (also low risk pregnancies)? Can you 
motivate your answer?  
a. Yes: (open text for clarification)  
b. No: (open text for clarification)  

26. Are you familiar with electrohysterography and fetal ECG in the 
form of non-invasive fetal monitoring?  
a. Yes  
b. No 

An electro hysterogram can be produced by placing a wireless, non- 
invasive electrode sticker on the abdomen of the pregnant women. The 
sticker measures the electrical activity of the contractions of the uterus. 
In this manner the frequency of contractions can be presented. With the 
same sticker a non-invasive fetal ECG can be produced. A combination of 
the electro hysterogram and fetal ECG (fetal heart rhythm) can be 
visualized in the form of a cardiotocogram (CTG). In the Máxima Med
isch Centrum in Veldhoven the use of this new non-invasive method for 
fetal monitoring is being researched.  

27. Is this technique used in your hospital?  
a. Yes  
b. No  
c. I don’t know  

28. In how many years do you think this method will be introduced as 
standard care?  
a. 0–2 years  
b. 2–5 years  
c. 5–10 years  
d. >10 years  
e. Never  
d. I don’t know  

29. What method of registration would you prefer, if the quality and 
reliability of registration would be equal?  
a. External registration  
b. Internal registration 
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