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A B S T R A C T   

Objective: International and national intrapartum fetal monitoring guidelines recommend intermittent auscul-
tation in low-risk women, and admission cardiotocography and continuous cardiotocography in high-risk 
women. The present study aimed to investigate fetal monitoring practices for low- and high-risk women in two 
hospitals in Norway, and if practice were according to national and international guidelines. 
Study design: To this cross sectional study, data on methods of fetal monitoring and women’s risk status were 
collected from the patient journals of 998 women with intended vaginal birth in 2017 and 2018. 
Main outcome measures: Type of fetal monitoring related to risk status. 
Results: On admission, 401 (40%) of the women were classified as low-risk and 597 (60%) as high-risk. An 
admission cardiotocography was reported for 327 (82%) low-risk women and 554 (93%) high-risk women. Of 
the low-risk women, 187 (47%) remained low-risk throughout labor. During labor, 99 (53%) of the women that 
remained low-risk were monitored with intermittent auscultation, 62 (33%) with cardiotocography, 24 (13%) 
with partial cardiotocography, and two (1%) had no monitoring documented. In the high-risk women, inter-
mittent auscultation was used for 11 (2%) during labor, cardiotocography for 544 (91%), partial cardiotoco-
graphy for 35 (6%), and seven (1%) women had no monitoring documented. 
Conclusions: The majority of low-risk women had an admission cardiotocography and during labor many low- 
risk women were monitored with continuous cardiotocography. This is not in accordance with guidelines which 
recommend intermittent auscultation. In addition, almost one-tenth of high-risk women were not monitored 
with continuous cardiotocography, as recommended.   

Introduction 

The aim of intrapartum fetal monitoring is to discover fetuses that 
may be short of oxygen and allow timely intervention to prevent long- 
term injuries and death [1,2]. Both Norwegian and international 
guidelines recommend intermittent auscultation (IA) for low-risk 
women and continuous cardiotocography (CTG) for women at high risk 
for complications [2–6].  

Intrapartum care in Norway  

• Three levels of intrapartum care are provided in governmental hospitals in 
Norway. Level 1 comprises highly specialized units providing advanced obstetric 
and anesthetic services, including neonatal intensive care units. Level 2 comprises 
units in smaller hospitals that have obstetric and anesthetic services. Level 3 

includes free-standing and alongside midwifery-led units providing care for low- 
risk women. All maternity care is provided free of charge. Women’s risk status is 
assessed throughout pregnancy, on admission, and through labor to determine to 
which level of care she should be assigned [7].  

• There is one-to-one midwifery care for all women, regardless of risk status or mode 
of delivery. Midwives are responsible for normal births, perform all spontaneous 
deliveries, and assist obstetricians in operative deliveries. Obstetricians are 
responsible and involved in care for high-risk women, are called upon in cases of 
complications or elevated risk, and perform operative deliveries [7].  

• Intermittent auscultation is recommended for low-risk women [2].  

• Continuous cardiotocography supplemented by ST waveform analysis or fetal blood 
sampling is recommended for high-risk women [2].  

• An admission carditocography is not recommended for low-risk women [3].  

Previous studies showed that the use of admission CTG increases rates 
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of minor interventions in low-risk women, including the use of con-
tinuous CTG in labor [8,9], and fetal blood sampling [8]. Continuous 
CTG is associated with increased rates of cesarean sections and assisted 
vaginal delivery, without improving neonatal outcomes [10]. In pro-
longed labor, CTG was associated with a reduced risk for neonatal 
seizures, although not with reduced risks for cerebral palsy or mortality  
[11,12]. 

A recent Norwegian national survey [13] examined whether the 
procedures for fetal monitoring were consistent with national re-
commendations and quality requirements. The results showed that most 
birth units had routines for fetal monitoring according to re-
commendations and quality requirements. However, one-fourth of the 
units had routines that deviated from national recommendations [13], 
such as routine admission CTG or intermittent CTG in low-risk women, 
or CTG without access to ST waveform analysis or fetal blood sampling. 
An earlier Norwegian study found that one-fifth of the units had not 
developed local criteria for when to apply different fetal monitoring 
methods [14]. There is still a lack of knowledge about how these rou-
tines are applied in practice. 

The present study aimed to investigate fetal monitoring practices for 
low and high-risk women on admission to the birth unit and during 
active labor in two hospitals in Norway, and whether these practices are 
according to national and international guidelines. 

Methods 

This cross-sectional study was conducted at a level 1 unit and a level 
2 unit, which have approximately 5000 and 700 deliveries annually, 
respectively [15]. Both hospitals have local procedures for fetal mon-
itoring according to national guidelines [2,3], and both have access to 
CTG supplemented by ST waveform analysis. 

In total, there were 1424 births in the two units during the study 
period; 998 of these women were included in this study. The inclusion 
criteria were all women aged over 18 years with a planned vaginal 
delivery who gave birth at the level 1 unit from September 1 to 
November 30, 2017 (n = 1093), and at the level 2 unit from May 1 to 
May 31, 2017, August 15 to December 15, 2017, and January 1 to 
January 31, 2018 (n = 331). We excluded women with multiple 
pregnancies, intrauterine fetal death, planned cesarean sections, and for 
which the patient file was unavailable. These last mentioned women 
were excluded because it was not possible to obtain the information we 
needed for the data set. Data were collected during periods of normal 
employee service, avoiding periods when there are usually more va-
cation staff. 

For the purpose of this study, a data extraction form was developed 
based on the study objective, including 26 variables. These variables 
covered the women’s parity, their risk status on admission and whether 
this changed during labor, fetal monitoring method applied on admis-
sion and in the first and second stage of active labor, and duration of 
each method used. These data were collected from the women’s elec-
tronic patient journals, including the partograms. Two of the authors, 
IKR and KL, performed data collection. 

The active first stage of labor was defined from 3 to 4 cm until full 
dilatation of the cervix, and the active second stage from when the 
women started pushing until the birth of the baby. Intermittent CTG 
was defined as CTG applied in a short period of time (20–40 min) with 
distinct intermissions [16]. IA was defined as monitoring with a Pinard 
stethoscope or Doppler, alone or in combination with CTG registration 
less than 40 min. Partial CTG was defined as a combination of IA and 
CTG, with the CTG registration lasting 40 min or longer. 

Local procedures define a low-risk woman as a healthy woman with 
a normal pregnancy, with a single fetus in a head presentation, 

spontaneous onset of labor at a gestational age between 37 weeks and 
41 weeks + 6 days. High-risk women are those with an increased risk 
for complications, disease or damage to the mother or child due to 
preexisting maternal or fetal risk factors (e.g., preeclampsia or diabetes) 
or complications arising during labor [7]. Based on recommendations 
from the UK National Institute for Health and Care Excellence and the 
Norwegian Society of Gynecology and Obstetrics [2,5], women with 
epidural analgesia were not categorized as high-risk in this study. 

Statistical analyses 

Frequency and cross tabulation analyses were conducted, with these 
analyses stratified by the women’s risk status (low- and high-risk). Data 
were analyzed using SPSS version 25 (IBM, Armonk, NY, USA). 

Ethical approval 

The study was approved by the NSD-Norwegian Centre for Research 
Data (case number: 60863), and by the data protection officer at the 
two study hospitals (case number 2018-081 for the level 1 unit, and 
case number 80087 for the level 2 unit). 

Results 

Throughout labor 187 women remained low-risk and 214 had their 
risk-status changed from low to high. None of the women classified as 
high-risk on admission had their risk status changed (See Table 1). 

An admission CTG was performed for 327 (82%) low-risk women, 
and eight (2%) were monitored with IA. There was no documentation 
on fetal monitoring upon admission for 67 (16%) low-risk women. An 
admission CTG was performed for 554 (93%) high-risk women, three 
(1%) were monitored with IA. There was no documentation available 
for 40 (7%) high-risk women. 

Table 2 shows the fetal monitoring methods that were applied 
partially or fully throughout labor. Of the 214 women who changed 
from low- to high-risk during labor, CTG was applied before change of 
risk status in 103 (48%) women, at the time when risk status changed in 
101 (47%) women. In 10 (5%) women it was not documented when the 
change in risk status occurred. Even though the women were registered 
under one of the monitoring variables in Table 2, the monitoring 
method might only have been applied in one of the stages of labor. One 
(0.5%) of the low-risk women had no fetal monitoring method docu-
mented in the first stage of labor, and 27 (14%) had no method docu-
mented in the second stage. Among the high-risk women, there was no 
documentation of fetal monitoring method for eight (1%) women in the 
first stage of labor and 62 (10%) women in the second stage. Of the 
women who changed risk status from low to high during labor, 11 (5%) 
had no fetal monitoring method documented in the second stage of 
labor. 

Table 1 
Sample characteristics of the women included.      

n %  

Women included 998  
Parity   
Nulliparous 439 44 
Multiparous 559 56 
Risk status on admission   
Low 401 40 
High 597 60 
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Discussion 

On admission, the majority of the women had an admission CTG 
independent of risk status. One-third of the low-risk women were 
monitored with CTG, despite guidelines recommending IA. Almost 10% 
of the high-risk women were not monitored with continuous CTG, even 
though this fetal monitoring method is advised for this group. 

The use of CTG for low-risk women is not consistent with interna-
tional and national recommendations [2,3,5,6]. However, the extensive 
use of CTG described in this study is consistent with earlier research  
[17,18]. 

There may be several reasons why CTG is applied in low-risk births. 
For example, there may be concern among clinicians as to whether IA is 
an adequate method of fetal monitoring [6,19], or fear of litigations or 
criticism resulting in the use of CTG as an assurance [6]. In other words, 
clinicians may choose to disregard the guidelines, perhaps to protect 
themselves. CTG may also be used as a replacement for attention and 
care in labor due to lack of staff [6], despite the demand for one-to-one 
care in active labor in Norway [7]. Epidural analgesia use may also 
increase the use of CTG, as local procedures are ambiguous about which 
fetal monitoring methods are recommended in such cases. However, 
national and international guidelines do not regard continuous CTG as a 
requirement with application of epidural analgesia [2,5]. 

The use of admission CTG and CTG in low-risk women may con-
tribute to unnecessary interventions in labor. Performing an admission 
CTG increases the probability of continuous CTG in labor [8,9], which 
in turn contributes to increased instrumental vaginal deliveries and 
cesarean sections [10]. Research indicates the use of continuous CTG is 
related to a small reduction in neonatal seizures [11,12]. However, as 
other maternal and fetal outcomes are not improved, the practice of 
applying CTG for low-risk women cannot be justified [6,10]. In addi-
tion, continuous CTG has a restrictive effect on women’s mobility in 
labor [6]. The advantages of upright positions and movement in labor 
are well documented [20], and clinicians’ practice of applying CTG 
with low-risk women is controversial in this context. 

A small group of high-risk women were not monitored according to 
recommendations [2–5]. This was a noteworthy finding, as this group 
has a higher risk for adverse maternal and fetal outcomes, compared 
with the low-risk women [2]. A possible reason may be that the cervix 
was fully dilated when the woman was admitted to the labor ward, and 
that the baby was born shortly after arrival. Another reason may be that 
the woman’s relevant risk factor does not directly affect the fetus, and 
therefore continuous CTG monitoring is not necessary. As an example, 
this could apply to women with previous postpartum hemorrhage, who 
are considered high risk, however this risk factor does not affect the 
fetus. 

An high number of women were at high risk for complications, 
which is relevant as risk status determines the choice of fetal mon-
itoring method. This finding is unexpected because these women are 
initially a part of a general population, with access to universal health 

care and good nutritional status. Previous research has established that 
all labor wards in Norway have selection criteria according to govern-
mental quality requirements [14]; therefore, it is likely that the women 
are classified into an appropriate group. Labor care units face greater 
challenges in the modern context; for example, with increasing age and 
overweight among pregnant women [21,22]. Women over 38 years of 
age or with a BMI over 35 are considered be at high risk for compli-
cations. However, these factors alone cannot account for the high fre-
quency of high-risk women, as they only make up 18% of the popula-
tion in the counties where the study hospitals are localized [21,23]. 

A strength of this retrospective study was that the clinicians’ prac-
tice was not affected by an increased focus on fetal monitoring 
methods; however, this limits the possibility of providing supplemen-
tary information. Another strength was the relatively large number of 
women included, which accounted for 30% of all births in 2017 at the 
two hospitals together [15]. As the women’s risk status was not always 
stated clearly in the journal file, the authors had to divide the women 
into the low- or high-risk group using the local procedures available at 
each hospital. This selection was based on the information found in the 
electronic patient journal or the partogram, and therefore, as in all 
retrospective studies, there might be information bias, which in turn 
could affect the results. To minimize bias; two of the authors classified 
the women’s risk status together. The data were gathered from ap-
proximately the same period from both hospitals. To ensure a reliable 
registration of the units practices, periods with more vacation staff were 
avoided as they may not be familiar with the hospitals local routines. As 
an example, in Sweden, admission CTG is routine for all women re-
gardless of risk status. This study cannot state how fetal monitoring is 
practiced in a broader context. According to our experience, CTG is in 
excessive use with low risk women. 

Our focus has not been to investigate risk status. However, given the 
unexpectedly high frequency of high-risk women at the end of birth in 
this study, we recommend that further research should investigate 
contributing factors related to this issue. Further research that explores 
factors that facilitate or hinder guideline adherence on both individual 
and organizational levels may be beneficial to improve clinical practice. 

Conclusion 

The majority of both low-and high-risk women were monitored with 
an admission CTG. For low-risk women this is inconsistent with current 
research and national and international guidelines. In active labor, 
there is an extensive use of continuous CTG, despite guidelines re-
commending IA for low-risk women. The main part of the high-risk 
women are monitored with continuous CTG, as recommended. 
However, there is a small group that are monitored with IA or have no 
fetal monitoring method documented, despite the increased risk of 
adverse fetal and maternal outcomes for these women. Finally, this 
study also found a high percentage of high-risk women in the study 
population. 

Table 2 
Methods of fetal monitoring for the women included.          

Low-risk throughout labor High-risk throughout labor Change from low- to high-risk during labor  

n = 187 % n = 597 % n = 214 %  

IA1 99 53 11 2 9 4 
CTG2 62 33 544 91 116 54 
Partial CTG3 24 13 35 6 85 40 
Fetal monitoring not documented throughout labor 2 1 7 1 4 2 

IA: intermittent auscultation, CTG: cardiotocography. 
1 IA and CTG lasting under 40 min. 
2 Continuous CTG. 
3 Partial CTG, IA and CTG lasting 40 min or longer.  
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