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Abstract

Introduction: Cardiotocography was designed to monitor the condition of the fetus during childbirth, but is now widely
used in the prenatal period and the test is especially important in high-risk pregnancies, as it can detect reduced fetal
placental function in conditions such as preeclampsia, hypertension, Rhesus sensitization etc.

Aim: The aim of the research is to evaluate and highlight the attitude of Midwives regarding the use of cardiotocography
in Greece prenatally and during childbirth.

Material and Method: Data were collected using a questionnaire that included questions about the attitude of
midwives to the use of cardiotocography. The sample was random and the questionnaires were distributed
electronically via google forms.

Results: It was found that 82% of the respondents consider the existence of a cardiotocograph necessary in an
emergency and 76.7% express a positive opinion regarding its use in general and during childbirth, 49% state that with
cardiotocography during childbirth, the mother's anxiety increases but at the same time 50.5% believe that the
cardiotocograph does not spoil the beauty of childbirth. Also, 71.8% of the respondents do not consider that their skills
are undermined by the use of cardiotocography and 52.4% state that the caregivers are not distracted by the mother.
In addition, 71.8% of the respondents do not consider that their skills are undermined by the use of cardiotocography
and also 52.4% state that the caregivers are not distracted from the mother. In addition, 43.7% state that their own
judgment outweighs the ECG results but in cases where the ECG gives false indications, 36.9% state that they do not
trust their judgment. Finally, 61.6% believe that cardiotocography is often used unnecessarily.

Conclusions: Midwives in Greece are positive about the use of cardiotocography prenatally and during childbirth and
do not consider that their knowledge and skills are undermined through the examination, with the majority of
respondents (82%) to consider the existence of a cardiotocograph necessary in an emergency.
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1. Introduction

Cardiotocography (CTG) has become an indispensable tool in prenatal care and monitoring, significantly shaping the
landscape of modern obstetrics since its advent in the late 1950s [1]. It enables concurrent recording of fetal heart rate
(FHR) and uterine contractions, providing critical insights into fetal well-being and uterine activity [2]. Originally used
during labor, the utility of CTG has broadened to include routine antenatal surveillance, particularly in high-risk
pregnancies, such as those affected by pre-eclampsia, gestational diabetes, hypertension, prolonged gestation, and
Rhesus sensitization [3]. These applications leverage CTG's ability to detect aberrant FHR patterns that might reflect
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fetal hypoxia, a potential outcome of compromised placental function typically observed in such high-risk conditions

[4].

In recent years, the advent of computer-based algorithms and software has facilitated the standardized and objective
interpretation of CTG tracings, enhancing the value of CTG as a diagnostic tool [5]. The integration of fetal
electrocardiography with traditional CTG has shown promise in improving its predictive accuracy [6].

While CTG's importance in obstetrics is widely accepted, varying attitudes and perceptions about its use among
healthcare professionals. Midwives, play a central role in the care of mothers and babies. Their attitudes towards CTG
are crucial as they often serve as primary care providers during prenatal visits and labor, responsible for the initial
interpretation of CTG readings and early identification of potential complications [7].

Despite its significance, a comprehensive study focusing on the attitude of midwives towards the use of CTG in Greece,
both prenatally and during childbirth, remains unexplored. This research aims to bridge this gap by evaluating and
highlighting the attitudes of Greek midwives regarding the use of cardiotocography in prenatal care and during
childbirth. The findings of this study may inform local practice and guide further research in this area, potentially
contributing to improved maternal and neonatal outcomes.

2. Material and methods

The study was conducted from September 2020 to June 2021. A quantitative approach was followed to investigate the
research question. Data collection was carried out using a questionnaire that included questions about the attitude of
midwives towards the use of cardiotocography. The sample was random, and the distribution of the questionnaires was
carried out electronically through Google Forms. A total of 206 questionnaires were completed. The questions were
addressed to public or private sector midwives, freelancers working in the delivery room or conducting deliveries as
independent professionals, as well as any midwives involved in fetal-maternal medicine units. The subjects who
participated in the study were informed that their participation was voluntary and anonymous.

2.1. Data Collection Tools

For data collection, a questionnaire was used with 25 closed-ended questions, which was created by the researcher in
cooperation with the supervising professor and was subsequently weighted. Demographic data were also collected (age,
years of work experience, profession, etc.) in order to correlate the results. The questionnaire was completed
electronically via a special platform. The questions concerned the relationship of professionals and cardiotocographic
monitoring of pregnant women.

2.2. Translation Procedure

After obtaining authorization by its developer (Sinclair Marlene), the ‘forward-backward’ translation was applied to
translate the questionnaire from English to Greek language. Back-translation is highly recommended by experts on
cross cultural research [8]. This process must be followed carefully because the values that are reflected by an
instrument and the meanings of its component constructs may vary from one culture to another [8]. The questionnaire
was translated from English into Greek, by two independent health professionals who were native speakers of the Greek
language with a high level of fluency in English and by a professional translator who received beforehand information
on the content of the scales. The translation coordinator (first author) compared the two translations and checked them
for any discrepancies. Two other health professionals who were native speakers of the English language and were fluent
in Greek, back translated the agreed Greek version. The translation coordinator compared the back translation with the
original questionnaire. Furthermore, two native English speakers confirmed the contents between the original English
version and the back- translated version. Any discrepancies that emerged from the comparison were discussed and two
items were actually reworded. After the back-translation was conducted, the translated version was checked in order
to minimize misunderstandings concerning especially the terminology and was culturally adapted. Therefore, a version
of the Greek questionnaire, which was linguistically and conceptually equivalent to the English version, was developed.

2.3. Statistical Analysis

The statistical analysis was carried out using the IBM SPSS (Statistical Package for the Social Sciences) version 22.0 for
Windows 10. The Kaiser-Meyer-0Olkin (KMO) index was calculated, which evaluates the adequacy of the sample. The
Kaiser criterion indicates that when the KMO index value is greater than 0.5, factor analysis is the suitable technique for
data analysis. In this analysis, the value of the index was 0.803 and is considered exceptionally satisfactory. In addition,
for checking the suitability of the data for processing with the technique of factor analysis, Bartlett’s Test of Sphericity
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was also calculated. This evaluates to what extent the correlations between variables allow the application of factor
analysis (p<0.05). In this analysis (p<0.001), this specific index confirms that the correlation between the elements of
the questionnaire is satisfactory.

3. Results

A total of 206 questionnaires were completed. Our survey captured a diverse age and professional demographic. The
majority, 73.8% of the participants, fell into the age range of 20-39 years, indicating a youthful skew in our sample.
However, a small proportion of older age groups was also represented with a mere 0.058% aged 50-59 and an even
smaller 0.004% aged over 60 years. The participants’ work sectors further diversified the data with 101 working in
public hospitals, 46 in private hospitals, and 33 in private clinics. Also noteworthy were the 26 independent
professionals contributing to the study. Looking at the professional experience of our respondents, the majority, 73.6%,
had up to 5 years of work experience. This was followed by 19.1% with 6-10 years, 21.35% with 11-15 years, and 15%
with 16-20 years of experience. The remaining 0.03% and 0.02% had 21-25 years and 26-30 years of experience
respectively.

Table 1 Factor Analysis and Loading Coefficients

Mean | Questions Factor | Factor 2 |Factor |Factor |Factor |Factor
1 3 4 5 6

2.59 |Ifeel that CTGs are often used unnecessarily 0.759

2.42 |1think medical colleagues rely too much on CTGs 0.736

3.42 |1 think the CTG distracts attention away from the|0.612
mother

2.77 |1 believe midwives' skills are undermined by over-|0.585
reliance on CTGs

3.34 |Ionlyuse a CTG when it is absolutely necessary 0.572

2.81 |I believe CTGs can give rise to the wrong decisions |0.528
being made

2.77 |1 believe midwives' skills are undermined by over-|0.759
reliance on CTGs

3.67 |1 feel CTGs are so routine, they are virtually invisible 0.716
during birth

4.09 |I think using any technology in childbirth is 0.691
undesirable

4.20 |Ido notlike using CTGs 0.568

2.83 |1 believe CTGs can lead to unnecessary medical 0.694
intervention

4.00 |Ithink CTGs undermine my own skills 0.600

2.80 |Ibelieve that using a CTG increases a mother's anxiety 0.598

1.85 |I believe CTGs are essential when labour is being 0.694
induced

1.61 |Ithink CTGs are a major benefit to midwives 0.664

1.96 |I think CTGs are vital in helping a midwife to decide 0.514
when medical intervention is needed

2.51 |1 believe CTGs are essential for ensuring safe 0.426
deliveries
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3.26 |1 always trust the CTG's readouts over my own 0.723
observations

4.01 |Idon'tfeel entirely confident in my ability to use a CTG 0.676

2.46 |Ifeel vulnerable if a CTG is not available 0.477

2.87 |lalways trust my own judgement even when the CTG 0.827

gives contrary indications

1.97 |1feel I can routinely monitor the CTG signals without 0.481
being distracted from the mother

To decipher the interplay between these diverse demographics and their responses, we utilized factor analysis. The
Principal Components method, in combination with Varimax rotation, was selected to check statistical correlations
among questionnaire items. This allowed us to identify and group closely interconnected items, thus reducing them to
the smallest number of conceptual constructs and creating homogeneous groups of questions, or cumulative scales
(Table 1). Per the guidelines of Aletras et al., 2006 [8], an item could only be included in a cumulative scale if its degree
of correlation was less than 0.4 and the difference in its correlation coefficients with other cumulative scales was greater
than 0.20. This strategic analysis provided critical insights into our participant responses and their statistical
interrelationships.

3.1. Questionnaire Findings

3.1.1. Necessity and Usage

The survey results unveil a nuanced understanding of the necessity and deployment of cardiotocograms (CTGs) in
obstetric care. A significant 53.3% of respondents are of the belief that CTGs may induce unnecessary medical
interventions, an opinion countered by 34.4%, with 12.3% remaining undecided. However, when faced with
emergencies, a resounding 82% consider CTGs indispensable. This sentiment is further complicated by a division in
views regarding the judicious use of CTGs: 51.4% of respondents disagree with the notion that CTGs are only employed
when absolutely essential, while 31.5% concur, and 17% maintain a neutral position.

3.1.2. Perspectives on Routine and Unnoticed Usage

Contrary to the assumption that CTGs have become an unnoticed routine during childbirth, a majority (60.1%) refute
this stance. Alongside this, there exists a robust positive sentiment towards the use of cardiotocography, with 76.7%
endorsing it, 15.5% remaining neutral, and a mere 7.7% expressing disapproval. This advocacy for technological
intervention extends to the general perspective on childbirth, where the same proportion (76.7%) supports the
integration of such technology.

3.1.3. Skills and Decision Making

Concerning professional competencies and decision-making, 71.8% of respondents do not perceive their skills as being
compromised by CTG usage. However, 12.1% disagree, and 16% are ambivalent. Moreover, there's an acknowledgment
of the potential risk in decision-making, with 51.9% recognizing it, 32% opposing, and 15.5% remaining neutral.
Strikingly, an overwhelming 87.4% perceive cardiotocography as a significant privilege for midwives, underscoring its
perceived value in clinical practice.

3.1.4. Emotional Responses and Confidence

The emotional impact and confidence in CTG utilization generate a spectrum of opinions. Nearly half of the respondents
(49%) attribute an increase in maternal anxiety to CTG use, countered by 31.5%, with 19.4% holding a neutral view.
Regarding feelings of vulnerability, 61.2% express discomfort in the absence of a CTG, with 22.3% dissenting. The
confidence in juxtaposing personal observations with CTG indications presents a mixed landscape, with 33% refraining
from taking a definitive stance, highlighting a complex interplay between human judgment and technology.

3.1.5. Dependence on CTG and Impact on Childbirth

The survey also delves into the perceived dependence on CTGs and their influence on the childbirth process. The notion
of over-reliance on CTGs among peers is endorsed by 55.3%, with a small minority (20.4%) disputing this. A remarkable
50% concur that midwives' skills might be overshadowed by excessive CTG reliance. Conversely, 81.6% underscore the
supportive role of CTG in midwifery practice as being essential. A near-half (50.5%) of respondents believe that CTG
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does not tarnish the beauty of childbirth, a perspective further reinforced by 81.6% recognizing its necessity in labor
induction and management. Summarily, the answers given in the questionnaire are presented in Table 2.

Table 2 The responses to the questionnaire are collectively summarized

D (%) | U (%) | A (%)

1 |Ibelieve CTGs can lead to unnecessary medical intervention 344 |12.2 |534
2 |Icould not imagine working without a CTG being available in case an emergency arises |11.6 |6.4 82.0
3 |Ifeel CTGs are so routine, they are virtually invisible during birth 60.2 |17.5 |[223
4 |Ido notlike using CTGs 76.7 |155 7.8
5 |Ithink using any technology in childbirth is undesirable 76.7 |13.6 [9.7
6 |Ithink CTGs undermine my own skills 71.8 |16.1 |12.1
7 |1like using CTGs 8.2 20.1 |71.7
8 |Ibelieve that using a CTG increases a mother's anxiety 31.6 |19.4 [49.0
9 |Ifeel I can routinely monitor the CTG signals without being distracted from the mother |10.7 |12.6 |76.7
10 | I think CTGs are a major benefit to midwives 6.3 6.3 87.4
11 |1 believe CTGs can give rise to the wrong decisions being made 16.1 |15.5 |51.9
12 |1 only use a CTG when it is absolutely necessary 315 |17.1 |[514
13 |I think the CTG distracts attention away from the mother 325 |15.5 |[52.0
14 |I always trust the CTG's readouts over my own observations 23.3 |33.0 [43.7
15 | I think medical colleagues rely too much on CTGs 204 |24.3 |55.3
16 |I believe midwives' skills are undermined by over-reliance on CTGs 50.0 |17.5 |[32.5
17 |I think CTGs are vital in helping a midwife to decide when medical intervention is needed | 7.3 11.1 [81.6
18 |1 feel vulnerable if a CTG is not available 228 |16.0 |61.2
19 [Irely on the CTG when I am not sure what is happening 155 |219 |62.6
20 | I think CTGs spoil the beauty of a birth 50.5 |17.0 |[32.5
21 |1 don't feel entirely confident in my ability to use a CTG 75.2 |83 16.5
22 |1 believe CTGs are essential for ensuring safe deliveries 23.6 |20.1 |56.3
23|I always trust my own judgement even when the CTG gives contrary indications 447 |184 |36.9
24 |1 believe CTGs are essential when labour is being induced 8.2 5.4 86.4
25| I feel that CTGs are often used unnecessarily 28.6 |485 |[61.6
D = % disagree and strongly disagree, A= % Agree and strongly agree, U = % undecided

4. Discussion

The nuanced views on the necessity and deployment of cardiotocograms (CTGs) in obstetric care are indicative of the
complexity of clinical practice. A belief among 53.3% of respondents that CTGs may induce unnecessary interventions
aligns with prior concerns in the literature [9]. However, an 82% approval of CTGs during emergencies reflects a
dependence on technology in critical situations, despite the divided stance on judicious use, echoing previous
observations of conflicting policies and guidelines in practice [10][11][12].

Contrary to the assumption that CTGs have become an unnoticed routine, a majority refute this belief, reflecting an

active engagement with technology and a recognition of its implications. This perspective contrasts with criticisms of
technology as dehumanizing [13][14]. A significant majority (71.8%) do not perceive their skills as compromised by
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CTG usage, attesting to the understanding that midwives rely on experience and intuition [15]. However,
acknowledgment of potential risks in decision-making might signal awareness of the possible erosion of professional
skills [16], emphasizing the delicate balance between technology and human judgment.

Mixed responses on the emotional impact and confidence in CTG utilization reveal a complex interplay between human
judgment and technology. This complexity resonates with previous findings indicating that the effectiveness of CTG
technology continues to be hampered by inconsistencies in interpretation [17][18][19]. The perception of over-reliance
on CTGs among 55.3% aligns with concerns about technology altering and de-emphasizing certain existing skills
[10][16]. Yet, overwhelming support for CTGs in midwifery practice and labor management reflects broader acceptance
of technology integration in childbirth.

The duality in the survey findings, with 50% concurring that midwives' skills might be overshadowed by excessive CTG
reliance, contrasted by 81.6% recognizing CTGs as essential, resonates with previous findings on the perceived increase
in interventions with CTG monitoring [20]. This highlights a multifaceted understanding of CTGs, where clinicians
actively engage with, reflect on, and respond to technology in their practice.

5. Conclusion

The research on midwives’ attitudes towards the use of cardiotocography (CTG) in Greece has illuminated a complex
landscape of opinions and practices within obstetric care. The findings demonstrate both acceptance and skepticism,
reflecting the intricate balance between technology and human judgment in childbirth management. A significant
proportion of respondents acknowledged the essential role of CTG, especially in emergencies, but also expressed
concerns about unnecessary medical interventions. Although there were divergent views on routine usage, skills, and
decision-making, a strong positive sentiment emerged, favoring the integration of technology in childbirth.

This study has unveiled a rich spectrum of beliefs, emotions, perceived dependence, and professional perspectives on
CTG. The insights gained reveal not only the supportive role of CTG in midwifery practice but also an acknowledgment
of its potential influence on the childbirth process without overshadowing the beauty of childbirth.

This investigation into the attitudes of midwives in Greece contributes valuable understanding to a critical aspect of
maternal care. It forms a foundational basis for future research and sheds light on the delicate interplay between
technology, professional skills, individualized care, and the evolving landscape of childbirth management. The insights
garnered encourage the continuous pursuit of best practices, fostering improved collaboration, training, and policy
development in maternal and newborn health.

Limitations

The present study has certain limitations as it focuses solely on the use of continuous cardiotocography in the delivery
room and does not examine other routine examinations that may possibly take place. Furthermore, it does not
objectively evaluate the respondents' ability for the effective and correct use of cardiotocography, as well as the
interpretation of the results. Nevertheless, it studies the attitudes of midwives and obstetricians regarding the use of
cardiotocography and constitutes a foundation for conducting corresponding research in the future and drawing
reliable conclusions.
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