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Introduction: A midwife needs to know how to assess fetal heart rates, recognize and interpret 
fetal heart patterns, report any substandard patterns, and initiate supportive measures as 
necessary.

Objective: This study aims to assess the knowledge and attitudes of midwives concerning the 
interpretation and use of cardiotocographs.

Materials and Methods: This cross-sectional study involves 183 midwives working in 
maternity units across all Jordanian regions. An online survey was used to collect data, 
including 6 demographic questions, 10 questions about knowledge, and 25 questions 
about attitude. The data were analyzed using descriptive statistics (Mean±SD, No. [%]), 
ANOVA, and the Pearson correlation tests. The significance level was set to be <0.05.

Results: Most participants were 21 to 30 years old, and most midwives (59.6%) had no more 
than six years of experience. The result showed that the total scores for the knowledge 
and attitude regarding cardiotocographs (CTGs) interpretation and usage were 68.7% and 
73.0%, respectively. There is a significant relationship between the knowledge about the 
interpretation and use of CTGs and the years of experience (P=0.003), with higher knowledge 
scores among midwives with fewer than 6 years of experience. Furthermore, there is a 
significant relationship between the knowledge of CTGs and level of education (P=0.002), 
indicating higher knowledge scores among midwives with a degree. The knowledge about 
classifying the CTG traces was significantly correlated with the region of work (P=0.018), 
with higher scores among midwives from the southern region. Finally, there was a positive 
correlation between knowledge and attitude (r=0.007, P<0.05).

Conclusion: Based on the study result, the participant’s knowledge and attitudes are not 
satisfactory; thus, comprehensive education and training should be prioritized to improve 
midwives’ knowledge and attitudes toward using cardiotocograph.
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Introduction

etal well-being is the fundamental goal dur-
ing pregnancy and labor. To reduce maternal 
and fetal adverse outcomes, non-invasive fe-
tal monitoring during pregnancy and labor is 
extremely important, particularly in high-risk 

pregnancies [1, 2]. Cardiotocography (CTG) is a diagnos-
tic technique that uses an electronic device to continu-
ously monitor a woman’s Fetal Heart Rate (FHR) and 
uterine activity. Recording this information on graph 
paper allows continuous monitoring of fetal well-being 
during labor and provides permanent documentation 
for medical records [3, 4].

Nowadays, most midwives and obstetricians use CTG 
monitoring in most labor rooms. It is one of the proce-
dures expected to reduce neonatal morbidity and mor-
tality [5]. Electronic fetal monitoring is used throughout 
the pregnancy for low-risk and high-risk women, based 
on the mother’s and the fetus’s condition [6]. FHR is a 
good indicator of fetal well-being in clinical practice, but 
its analysis is still poorly understood among midwives. 
Also, midwives fail to detect any signs of fetal compro-
mise due to a lack of knowledge and skills in CTG or er-
rors in interpreting CTG traces, causing incorrect deci-
sions to perform a cesarean section, resulting in adverse 
maternal and fetal outcomes [7].

FHR monitoring is still an important clinical procedure, 
and CTG is the most frequently used tool. According 
to the International Confederation of Midwives (ICM), 
midwives are responsible for assessing women during 
pregnancy and assisting them during labor. A midwife 
should have ample knowledge of assessing FHR pat-
terns, recognize and interpret fetal heart patterns, 
report any non-reassuring patterns to an obstetrician, 
and initiate supportive measures when necessary [8]. 
To fulfill this goal, all clinically active midwives should 
possess high interpretive skills and adequate knowledge 
[7]. Midwives have demonstrated inadequate CTG in-
terpretation knowledge [7, 9]. There seems to be a lack 
of empirical data on attitudes toward CTG use in labor 
wards. Considering the importance of FHR monitoring 
in neonatal and maternal outcomes, there is a need 
to evaluate the knowledge of midwives regarding FHR 
through the correct interpretation of CTGs in hospitals 
and antenatal outpatient clinics. Thus, this is the first 
study to determine midwives’ knowledge and attitudes 
regarding interpreting and using CTGs in Jordan.

Materials and Methods 

A cross-sectional study design was used. This study 
targeted all midwives from all Jordanian hospitals that 
provided health services to pregnant women through-
out Jordan. It is impossible to present the total number 
of working midwives based on an official reference [10], 
considering that the questionnaires were distributed 
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Highlights 

• During labor, midwives should assess fetal well-being, recognize fetal heart rate patterns, and initiate supportive 
measures if any pattern is unacceptable.

• The quality of midwifery skills in adopting cardiotocography (CTG) interpretation in clinical practice should be 
monitored regularly.

• Multi-professional collaboration should be promoted in interpreting CTG outputs and implementing interventions 
based on the findings.

Plain Language Summary 

Cardiotocography (CTG) is the most frequently used tool to monitor fetal well-being during pregnancy and child-
birth. Midwives are mainly responsible for assessing pregnant women and assisting them in childbirth. A midwife 
should have ample knowledge of assessment and recognition of fetal heart rate patterns, report any non-reassuring 
patterns to an obstetrician, and initiate supportive measures when necessary. Therefore, CTG knowledge and skills 
should be taught, practiced, and clinically emphasized in all midwifery training programs in accordance with the exist-
ing national and international guidelines. However, our findings show that midwives have unsatisfactory knowledge 
and attitudes toward CTG utilization.
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through social media. Therefore, it is impossible to re-
port the number of exact populations in the research 
community. The sample size was calculated using the 
G*Power 3.0.10 analysis with a significant level of 0.05, 
a power of 80%, and a moderate effect size of 0.3 [11]. 
The power analysis gave a minimum sample size of 175 
for an ANOVA test. Finally, the data were collected from 
a sample of 183 midwives. 

A convenient sampling method was used for this study 
based on voluntary participation. To be eligible for inclu-
sion, midwives must be clinically active with at least one 
year experience, work in maternity units, and be willing 
to participate. 

The data collection tool consists of three sections. 
The first part includes the demographic data sheet 
with participant age, level of education, practice loca-
tion, years of experience, any previous training course 
regarding CTG and its duration, and participants’ multi-
professional collaboration in interpreting CTG traces. 
The second part assesses midwives’ knowledge of elec-
tronic fetal monitoring. The scale consists of 10 items, 
and every question is multiple-choice, asking to select 
one or more than one answer. For every correct answer, 
one point is granted. Scores below the fiftieth percentile 
were considered “poor knowledge,” and scores above 
the fiftieth percentile were considered “acceptable 
knowledge” [12]. 

The third section consists of an attitude’s question-
naire to assess participants’ attitudes toward the CTG 
machine [13]. The scale is composed of 25 items on a 
5-point Likert scale, with the options of “strongly dis-
agree” (1), “disagree” (2), “undecided” (3), “agree” (4), 
and “strongly agree” (5). To ensure consistent scoring, 
negatively worded items were reverse-scored; it was 
considered a positive attitude towards CTG use when 
the score was 75 or higher (maximum score was 125). 

For both questionnaires, the content and face va-
lidities were assessed by an expert panel of three PhD 
holders, and three clinically active midwives. Then, their 
recommendations, advice, and suggestions were imple-
mented. Using the Cronbach α coefficient, the α levels 
were 0.79 for the knowledge part and 0.80 for the at-
titude part representing good reliability. The question-
naire was presented to the participants in its original 
form in English, as this is the language of education for 
all midwifery courses in Jordan. Permission to use the 
questionnaire was obtained from the authors.

The study data were collected through an online ques-
tionnaire. Invitations and an information sheet about 
the study and an electronic link to the questionnaire us-
ing Google Forms and post it via social media (i.e. Face-
book, WhatsApp, and Messenger), social networking, 
and the Jordanian Nurses & Midwives Council (JNMC) 
website. The questionnaire was re-posted weekly 
for three months, from January to March 2022 to get 
enough responses.

Midwives were notified that participation in the study 
was voluntary and that they had the right to withdraw 
at any time without any consequences for their clini-
cal practice. The participants were also informed about 
confidentiality, that there were no personal data iden-
tifiers, and that they needed to give their active, in-
formed consent to participate in the study by pressing 
the “agree” button. 

Data analysis was used by SPSS software, version 21 
(SPSS Inc. Chicago, IL, USA). Frequency and percent-
ages were used to describe the participants’ profiles. 
Mean±SD were used to describe their responses to ques-
tions. One-way analysis of variance was used to describe 
CTG knowledge based on midwiferyʹs demographic pro-
file. The Pearson correlation was used to determine the 
correlation between knowledge and attitude. The sig-
nificance level was set for all tests to be <0.05.

Results

A total of 180 midwives completed the survey. Most 
participants (57.9%) were young midwives aged 21–30, 
followed by 59 participants (32.2%) aged 31–40. Regard-
ing midwifery clinical experience, most midwives had 
experience of fewer than 6 years (59.6%), while only 
26.2% had an experience of 6–10 years. Besides, only 
14.2% had an experience of more than 10 years. More-
over, most participants were from the central region of 
Jordan (47%), and participants from the northern and 
southern regions accounted for 27.3% and 25.7%, re-
spectively. Table 1 presents more details.

Regarding education related to CTGs, most partici-
pants had received CTG education in their basic educa-
tion (63.4%). In their work-related tasks, most partici-
pants have been trained on using CTGs (74.9%) in the 
current department, while the rest (25.1%) have not yet 
been trained on using CTGs in the department. Regard-
ing CTGs, the majority of the participants (74.3%) were 
responsible for the interpretation of CTGs of normal de-
liveries. Regarding record management, almost all par-
ticipants (85.8%) documented the CTG’s interpretation 
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in the patients’ medical records. Regarding the CTG in-
terpretation, the results showed that more than half of 
the participants (55.7%) practiced regular team-based 
interpretation of CTGs. Similarly, the number of partici-
pants who practiced multi-professional interpretation 
of specific cases’ CTG was almost similar to those who 
did not (51.9% and 48.1%, respectively).

The total scores for the knowledge of CTGs showed 
that 68.7% of the participating midwives had adequate 
knowledge, while the remaining 31.3% reported poor 
knowledge (Table 2). Midwives’ knowledge about CTGs 
according to their experience, level of education, and 
region of work are presented in Table 3. Based on this 
information, the mean knowledge score according to 
neurological defect and years of experience was signifi-

cant (P=0.003), with higher knowledge scores among 
midwives with fewer than 6 years of experience. Fur-
thermore, the mean score of knowledge according to 
APGAR score, acceleration, and risk of acidosis and the 
level of education was significant (P=0.002), indicating 
higher knowledge scores among midwives with a de-
gree. In addition, the mean knowledge score in clas-
sifying the CTG traces was significantly correlated with 
the region of work (P=0.018), with higher scores among 
midwives from the southern region. Table 4 presents 
that the overall mean score of midwife’s attitudes for 
the sample was 55±9.6 out of 75 (equivalent to 73%).

The results showed that 41% of the midwives agreed 
that CTGs could lead to unnecessary medical interven-
tion, while 62.8% agreed that they could not imag-

Table 1. Demographic profile of the participants (n=183)

Variables No. (%)

Age (y)

21–30 106(57.9)

31–40 59(32.2)

41–49 14(7.7)

≥50 4(2.2)

Clinical midwifery experience (y)

<6 109(59.6)

6–10 26(14.2)

>10 48(26.2)

Region of work in Jordan 

North 50(27.3)

Central 86(47.0)

South 47(25.7)

Level of education

Diploma in midwifery 118(64.5)

BSN in midwifery 48(26.2)

Master in maternity 17(9.3)

Type of hospital

Governmental hospital 95(51.9)

Private hospital 37(20.2)

Military hospital 39(21.3)

Educational hospital 12(6.6)

Unit/Ward 

Labor unit 136(74.3)

Postpartum 31(16.9)

Antenatal OPD 16(8.7)

OPD: Outpatient Department.
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ine working without a CTG being available in case an 
emergency arises. Most participants (62.8%) thought 
CTGs were a major benefit to midwives, while only 
9.3% agreed. Regarding the opinion that CTGs are vital 
in helping a midwife decide when medical intervention 
is needed, 61.2% disagreed, 22.4% were undecided, 
and only 16.4% agreed. Results from the Pearson cor-
relation indicated that the mean knowledge score and 
the mean attitude score were positively correlated 
(r=0.007, P<0.05).

Discussion

This research assessed midwives’ knowledge and atti-
tudes regarding using and interpreting CTGs. The results 
indicated that midwives’ knowledge was poor regarding 
the normal range and determinants of the FHR base-
line; however, they had acceptable knowledge about 
the normal range and determinants of FHR variabil-
ity. Similarly, midwives reporting adequate knowledge 
about the key characteristics of a reactive non-stress 
test (NST) based on CTG were more than those with 
poor knowledge. Furthermore, the midwives’ attitudes 
differed, with a majority disagreeing on the importance 
of using CTG in induced labor, its importance in helping 
the midwife decide on medical interventions, its major 
benefits, and the use of CTGs.

Several studies show that midwives who receive CTG 
in-service training gain a greater understanding of CTG 
practice [14, 15]. The study results were surprising: Al-
though most participating midwives had received CTG-
related education and were trained in using CTGs in the 
current department, they demonstrated an inability to 
correctly interpret CTGs. This finding demonstrates less 
adequate knowledge about one of the most difficult 
challenges in clinical practice: interpreting the FHR pat-
terns [16]. As a measure of competency for quality care 
and a critical adjunct to midwives’ existing knowledge 
and abilities, midwives working in delivery units should 
be familiar with FHR monitoring and assist in safer de-
livery [17]. Furthermore, because the midwife has pri-
mary responsibility for promoting normal pregnancies 
and births, knowledge about the lack of intrapartum 
CTG monitoring and its associated impact on increased 
risks for newborn mortality should be developed and 
emphasized in midwifery education and practice [18]. 
As a result, further studies should be conducted on the 
quality of midwifery education and continuous assess-
ment of their implementation strategies.

Participants’ demographics were expected to influ-
ence CTG knowledge. Considering the participants’ 
experience level, CTGs were assumed to be familiar. 
The midwives in the current study were qualified, ad-
vanced-practice midwives. Over a third of the partici-
pants had spent most of their careers in labor wards. 

Table 2. Knowledge level of CTG among midwives (n=183)

Variables
No. (%)

Poor Knowledge Acceptable Knowledge

Normal range and determinants of FHR baseline 96(52.5) 87(47.5)

Normal range and determinants of FHR variability 67(36.6) 116(63.4)

Key characteristics of a reactive NST 46(25.1) 137(74.9)

Variable decelerations 67(36.6) 116(63.4)

Late decelerations 0(0) 183(100)

Severe bradycardia in the second stage of labor 23(12.6) 160(87.4)

Progressive hypoxia and metabolic acidosis during labor 6(3.3) 177(96.7)

High risk for neurological defect 84(45.9) 99(54.1)

APGAR score and accelerations before delivery 90(49.2) 93(50.8)

Classifying the CTG traces 93 (50.8) 90 (49.2)

Abbreviations: FHR: Fetal Heart Rate; NTS: Non-stress Test; CTG: CardioTocograph.
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Table 3. Midwives’ knowledge about CTG according to their experience, level of education, and region of work (n=183)

Items

Experience in Years Level of Education

Mean±SD
P*

Mean±SD
P*

<6
(n=109)

6–10
(n=26)

>10
(n=48)

Diploma
(n=118)

BSN
(n=48)

Master
(n=17)

Normal range and 
determinants of FHR 

baseline
54.9±19.3 57.1±20.2 55.9±18.7 0.864 53.1±19.6 58.7±18.5 62.7±17.2 0.063

Normal range and 
determinants of FHR 

variability
61.3±19.9 65.4±21.6 59.6±21.6 0.510 60.5±19.8 63.3±22 62.4±22.2 0.713

Key characteristics of a 
reactive NST 64.2±13.8 62.8±17.2 67.7±11.6 0.243 65.1±13.8 64.9±13.4 63.7±15.9 0.929

Variable decelerations 75.8±16.7 75.8±14.4 75.3±14.4 0.984 75.1±16.4 75.0±14.9 81.5±12.1 0.272

Late decelerations 89.3±7.6 88.5±8.1 89.9±7.2 0.738 88.7±7.2 90.2±8.4 90.8±7 0.380

Severe bradycardia in 
the second stage of 

labor
76.9±17.7 77.9±16.7 74.7±20.4 0.720 75.1±19.3 77.9±16.6 82.4±14 0.259

Progressive hypoxia 
and metabolic acidosis 

during labor 
73.9±18.4 70.0±18.1 75.8±19.8 0.441 73.2±18.3 75.0±20.4 75.3±16.6 0.814

High risk for 
neurological defect 59.6±49.3 23.1±43 58.3±49.8 0.003 52.0±50.2 64.6±48.3 41.2±50.7 0.172

APGAR score, 
accelerations, and risk 

of acidosis 
46.8±50.1 69.2±47.1 50.0±50.5 0.121 59.3±49.3 29.2±45.9 52.9±51.4 0.002

Classifying the CTG 
traces 48.6±50.2 50.0±51 50.0±50.5 0.984 50.8±50.2 45.8±50.4 47.1±51.4 0.831

Total score 69.6±6.3 69.0±5.4 69.8±5.4 0.847 68.7±5.8 70.7±6.2 72.3±4.8 0.016

Items

Region of Work

Mean±SD
P*

North
(n=50)

Central
(n=86)

South
(n=47)

Normal range and determinants of FHR baseline 53.3±17.8 54.5±20.4 59.6±18.6 0.227

Normal range and determinants of FHR variability 60.0±18.1 64.0±21 58.3±22 0.270

Key characteristics of a reactive NST 68.3±11.8 64.7±13.9 61.7±15.1 0.059

Variable decelerations 75.1±17.7 75.6±15 76.3±15 0.937

Late decelerations 90.0±7.8 88.4±6.4 90.3±9 0.284

Severe bradycardia in the second stage of labor 79.8±14.7 77±18.0 72.1±21.4 0.109

Progressive hypoxia and metabolic acidosis during labor 78.4±17.1 71.9±20.7 72.8±15.8 0.129

High risk for neurological defect 52.0±50.5 54.7±50.1 55.3±50.3 0.939

APGAR score, accelerations, and risk of acidosis 52.0±50.5 50.0±50.3 51.1±50.5 0.975

Classifying the CTG traces 38.0±49 46.5±50.2 66.0±47.9 0.018

Total score 70.3±6.1 69.3±5.2 69.1±6.8 0.526

Abbreviations: FHR: Fetal Heart Rate; NTS: Non-Stress Test; CTG: Cardiotocograph.*ANOVA.
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Table 4. Attitudes toward CTG usage (n=183)

Item Statements
No. (%)

Disagree & Strongly 
Disagree

Agree & 
Strongly Agree Undecided

1- I believe cardiotocographs (CTGs) can lead to unnecessary medical 
intervention 75(41.0) 38(20.8) 70(38.2)

2- I could not imagine working without a CTG being available in case an 
emergency arises 29(15.8) 39(21.3) 115(62.8)

3- I feel CTGs are so routine that they are virtually invisible during birth 57(31.1) 64(35.0) 62(33.9)

4- I do not like using CTGs 94(51.4) 43(23.5) 46(25.1)

5- I think using any technology in childbirth is undesirable 77(42.1) 54(29.5) 52(28.4)

6- I think CTGs undermine my skills 46(25.1) 62(33.9) 75(41.0)

7- I like using CTGs 108(59.0) 54(29.5) 21(11.5)

8- I believe that using a CTG increases a mother’s anxiety 76(41.5) 65(35.5) 42(23.0)

9- I feel I can routinely monitor the CTG signals without being distracted 
by the mother 87(47.5) 64(35.0) 32(17.5)

10- I think CTGs are a major benefit to midwives 115(62.8) 51(27.9) 17(9.3)

11- I believe CTGs can give rise to the wrong decisions being made 68(37.2) 54(29.5) 61(33.3)

12- I only use a CTG when it is necessary 67(36.6) 47(25.7) 69(37.7)

13- I think the CTG distracts attention away from the mother 61(33.3) 66(36.1) 56(30.6)

14- I always trust the CTG’s readouts over my observations 21(11.5) 75(41.0) 87(47.5)

15- I think medical colleagues rely too much on CTGs 95(51.9) 61(33.3) 27(14.8)

16- I believe midwives’ skills are undermined by over-reliance on CTGs 74(40.4) 67(36.6) 42(23.0)

17- I think CTGs are vital in helping a midwife decide when medical 
intervention is needed 112(61.2) 41(22.4) 30(16.4)

18- I feel vulnerable if a CTG is not available 33(18.0) 71(38.8) 79(43.2)

19- I rely on the CTG when I am not sure what is happening 44(24.0) 49(26.8) 90(49.2)

20- I think CTGs spoil the beauty of a birth 56(30.6) 53(29.0) 74(40.4)

21- I do not feel entirely confident in my ability to use a CTG 71(38.8) 45(24.6) 67(36.6)

22- I believe CTGs are essential for ensuring safe deliveries 30(16.4) 49(26.8) 104(56.8)

23- I always trust my judgment even when the CTG gives contrary 
indications 91(49.7) 48(26.2) 44(24.0)

24- I believe CTGs are essential when labor is being induced 105(57.4) 57(31.1) 21(11.5)

25- I feel that CTGs are often used unnecessarily 54(29.5) 46(25.1) 83(45.4)
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According to the definition of advanced midwifery, this 
practitioner provides excellent care during pregnancy, 
childbirth, and postpartum [8]. As a result, participants 
were supposed to be aware and knowledgeable about 
FHR monitoring. Relying on other professionals, such as 
obstetricians, to interpret and approve normal or ab-
normal findings of the CTGs might have contributed to 
the reduced engagement and thus limited the knowl-
edge about CTG interpretation [19]. 

Our study demonstrated significant differences be-
tween experienced and less experienced midwives 
regarding their knowledge about the high risk for neu-
rological defects and the chance for acidosis. This inter-
esting finding highlights the possible dangers the fetus 
might face if the assisting midwife lacks this basic knowl-
edge. Although intrapartum CTG has been related to re-
duced infant convulsions and hypoxia, it is still utilized to 
identify asphyxiation [20]. Thus, the correct interpreta-
tion of CTGs is a basic expected level of knowledge for 
childbirth-assisting personnel. Further, misinterpreting 
CTG data could undermine midwives’ ability to make 
informed decisions or decide to act independently. The 
lack of familiarity with CTGs among midwives is a cause 
for concern. A variation in the FHR is something clinicians 
should be aware of [21], as the failure to recognize faulty 
FHR tracings and to perform adequate FHR analysis has 
been reported as a major cause of fetal mortality [22].

The correlation between knowledge and attitudes is 
well-studied. The midwives’ attitudes in the current 
study were unfavorable toward the use and importance 
of CTGs in clinical practice. The midwives reported dis-
agreement with statements regarding the importance 
of CTGs in induced labor, in helping the midwife’s de-
cision-making, benefits to the midwife, and the use of 
CTGs. Our findings contradict previous studies reporting 
more positive attitudes and satisfaction with using CTG 
technologies [13, 23]. The current study’s results might 
explain the low knowledge scores reported by the par-
ticipating midwives, especially since there is evidence 
about the effect of training on supporting midwives in 
using CTGs [23]. Furthermore, midwives who trust ma-
chines are more disposed to their use, and trust is af-
fected by perceived competence [13, 23]. Considering 
the contradicting findings and alarming results of the 
current study, further research is highly recommended 
to investigate the professional needs and possible rea-
sons for the lack of knowledge and sound attitudes 
toward using CTGs among midwives in Jordan. A quali-
tative approach could help gain an in-depth understand-
ing of the experiences faced by these highly specialized 
professionals to plan relevant educational material and 

awareness campaigns about the importance of imple-
menting the available technology (CTG) for enhancing 
maternal healthcare services and preventing unneces-
sary adverse outcomes.

There are some limitations to take into account when 
interpreting the results. We adopted a cross-sectional 
design and used an online survey as the main data col-
lection technique, which limits the generalisability based 
on the nature of self-reported data, with possible over- 
or under-estimation of participants’ knowledge [24]. In 
addition, the response rate was not calculated because 
we could not access the actual number of clinically ac-
tive midwives. However, online surveys produce a lower 
response rate than other types of surveys by 11%–12% 
[25]. Repeating the study using a paper-based survey 
would be recommended. Another possible limitation 
of this study might be related to the survey completion 
period, which imposed a constrained data collection 
period, resulting in fewer participants. Future studies 
might need to consider a more inclusive number of par-
ticipants to better reflect all regions.

Based on this study’s results, comprehensive educa-
tion and training should be prioritized to improve mid-
wives’ knowledge and attitudes toward this technique 
(CTG). Training and development of CTG utilization thus 
serve as a critical component in equipping midwives 
with the required competency in maternal care. In ad-
dition, future studies could focus on the existing train-
ing programs and how to enhance their utilization, the 
midwives’ perception of their current practices, and the 
possible facilitators and barriers to the proper utilization 
of CTGs.

Ethical Considerations

Compliance with ethical guidelines

Ethical approval was granted by the Ethics and Aca-
demic Research Committee at the Faculty of Nursing, 
Mutah University (No.: SREC-6-2021). Participants were 
notified that participation in the study was entirely vol-
untary and that they had the right to withdraw at any 
time without any consequences for their clinical prac-
tice. The participants were also informed about confi-
dentiality, that there were no personal data identifiers, 
and that they needed to consent to participate in the 
study by pressing the “agree” button. This study is not 
expected to involve any psychological, social, physical, 
or legal risks of harm to participants.

Alsaraireh A, et al. Interpretation and Use of Cardiotocographs by Midwives. J Holist Nurs Midwifery. 2023; 33(3):193-202

https://www.mutah.edu.jo/


201

July 2023, Volume 33, Number 3

Funding

This research did not receive any grant from funding 
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

Conceptualization: Arwa Alsaraireh; Data collection, 
analysis, and drafting of the manuscript: Dalal Yehia, 
Arwa Alsaraireh; Drafting the result and discussion sec-
tion: Atika Khalaf and Arwa Alsaraireh; Critical review of 
the manuscript and Final approval: All authors.

Conflict of interest

The authors declared no conflict of interest. 

Acknowledgments

Arwa Alsaraireh acknowledges Mutah University for 
granting a sabbatical leave for the year this work was 
carried out. We would also like to thank midwives who 
kindly gave their time to participate in this study.

References

[1] Rivenes Lafontan S, Kidanto HL, Ersdal HL, Mbekenga CK, Sundby 
J. Perceptions and experiences of skilled birth attendants on us-
ing a newly developed strap-on electronic fetal heart rate moni-
tor in Tanzania. BMC Pregnancy and Childbirth. 2019; 19(1):165. 
[DOI:10.1186/s12884-019-2286-7] [PMID] [PMCID]

[2] Lunghi F, Magenes G, Pedrinazzi L, Signorini MG. Detection of fetal 
distress though a support vector machine based on fetal heart rate 
parameters. Computers in Cardiology. 2005; 32:247−50. [Link] 

[3] Jepsen I, Blix E, Cooke H, Adrian SW, Maude R. The overuse of intra-
partum cardiotocography (CTG) for low-risk women: An actor-net-
work theory analysis of data from focus groups. Women and Birth. 
2022; 35(6):593-601. [DOI:10.1016/j.wombi.2022.01.003] [PMID]

[4] Kwon JY, Park IY. Fetal heart rate monitoring: From doppler to 
computerized analysis. Obstetrics & Gynecology Science. 2016; 
59(2):79-84. [DOI:10.5468/ogs.2016.59.2.79] [PMID] [PMCID]

[5] Sartwelle TP, Johnston JC, Arda B, Zebenigus M. Cerebral 
palsy, cesarean sections, and electronic fetal monitoring: All 
the light we cannot see. Clinical Ethics. 2019; 14(3):107-14. 
[DOI:10.1177/1477750919851055]

[6] Said AR, Ali HA. Effect of supportive nursing instructions for ma-
ternity nurses regarding electronic fetal monitoring. International 
Journal of Nursing Science. 2020; 10(1):1-11. [DOI:10.5923/j.nurs-
ing.20201001.01]

[7] James S, Maduna NE, Morton DG. Knowledge levels of midwives 
regarding the interpretation of cardiotocographs at labour units 
in KwaZulu-Natal public hospitals. Curationis. 2019; 42(1):e1-7. 
[DOI:10.4102/curationis.v42i1.2007] [PMID] [PMCID]

[8] International Confederation of Midwives. Core document: Inter-
national definition of the midwife. International Confederation of 
Midwives; 2017. [Link]

[9] Maude R, Foureur MJ. Intrapartum fetal heart rate monitoring: us-
ing audit methodology to identify areas for research and practice 
improvement. New Zealand College of Midwives Journal. 2009; 
40:24-30. [Link]

[10] Jebreel S. The Hashemite kingdom of Jordan: National human 
resources for health observatory annual report. National Human 
Resources for Health Observatory; 2017. [Link]

[11] Kang H. Sample size determination and power analysis using the 
G*Power software. Journal of Educational Evaluation for Health 
Professions. 2021; 18:17. [DOI:10.3352/jeehp.2021.18.17] [PMID] 
[PMCID]

[12] Gourounti K, Sarantaki A, Diamanti A, Giaxi P, Lykeridou K. The de-
velopment and psychometric evaluation of the electronic fetal moni-
toring knowledge scale. Acta Informatica Medica. 2020; 28(4):254-
60. [DOI:10.5455/aim.2020.28.254-260] [PMID] [PMCID]

[13] Sinclair M. Midwives' attitudes to the use of the cardiotoco-
graph machine. Journal of Advanced Nursing. 2001; 35(4):599-606. 
[DOI:10.1046/j.1365-2648.2001.01876.x] [PMID]

[14] Oleiwi SS, Abbas IM, Sciences H. Effectiveness of an education 
program concerning cardiotocography on nurse-midwife’s knowl-
edge in maternity hospitals at Baghdad City. Journal of Nursing and 
Health Science. 2015; 4(5):33-42. [DOI:10.9790/1959-04543342]

[15] Rosy MM, NS P. Effect of planned teaching programme oncardiotocog-
raphyamong midwives in alappuzha. International Journal of Nursing Di-
dactics. 2015; 5(5):39-45. [DOI:10.15520/ijnd.2015.vol5.iss05.59.39-45]

[16] Lutomski JE, Meaney S, Greene RA, Ryan AC, Devane D. Ex-
pert systems for fetal assessment in labour. The Cochrane 
Database of Systematic Reviews. 2015; 2015(4):CD010708. 
[DOI:10.1002/14651858.CD010708.pub2] [PMCID]

[17] Fox D, Coddinvgton R, Scarf V. Wanting to be 'with woman', not 
with machine: Midwives' experiences of caring for women be-
ing continuously monitored in labour. Women and Birth. 2022; 
35(4):387-93. [DOI:10.1016/j.wombi.2021.09.002] [PMID]

[18] Allanson ER, Pattinson RC, Nathan EA, Dickinson JE. A before and 
after study of the impact on obstetric and perinatal outcomes fol-
lowing the introduction of an educational package of fetal heart 
rate monitoring education coupled with umbilical artery lactate 
sampling in a low resource setting labor ward in South Africa. BMC 
Pregnancy and Childbirth. 2019; 19(1):405. [DOI:10.1186/s12884-
019-2552-8] [PMID] [PMCID]

[19] Neuhaus C, Lutnaes DE. Emerging principles in obstetric team-
work [Msc. Thesis]. Lund: Lund University; 2019. [Link]

[20] Hastings C. The role of fetal monitoring in intrapartum care. 
British Journal of Healthcare Management. 2015; 21(4):166-70. 
[DOI:10.12968/bjhc.2015.21.4.166] 

[21] Pinas A, Chandraharan E. Continuous cardiotocography dur-
ing labour: Analysis, classification and management. Clinical Ob-
stetrics & Gynaecology. 2016; 30:33-47. [DOI:10.1016/j.bpob-
gyn.2015.03.022] [PMID]

[22] Carbonne B, Sabri-Kaci I. Assessment of an e-learning training 
program for cardiotocography analysis: A multicentre randomized 
study. European Journal of Obstetrics, Gynecology, and Reproduc-
tive Biology. 2016; 197:111-5. [DOI:10.1016/j.ejogrb.2015.12.001] 
[PMID]

Alsaraireh A, et al. Interpretation and Use of Cardiotocographs by Midwives. J Holist Nurs Midwifery. 2023; 33(3):193-202

https://www.mutah.edu.jo/
https://doi.org/10.1186/s12884-019-2286-7%5d
https://www.ncbi.nlm.nih.gov/pubmed/31077139
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6511185
https://www.researchgate.net/profile/Giovanni-Magenes/publication/4219654_Detection_of_fetal_distress_though_a_support_vector_machine_based_on_fetal_heart_rate_parameters/links/0912f50c7155ad484a000000/Detection-of-fetal-distress-though-a-support-vector-machine-based-on-fetal-heart-rate-parameters.pdf
https://www.sciencedirect.com/science/article/pii/S1871519222000063?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/35078743
https://www.ogscience.org/journal/view.php?doi=10.5468/ogs.2016.59.2.79
https://www.ncbi.nlm.nih.gov/pubmed/27004196
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4796090
https://doi.org/10.1177/1477750919851055
https://fnur.stafpu.bu.edu.eg/Maternal%20and%20Newborn%20Health/1844/publications/Hanan%20Amin%20Ali%20Ghaafer_paper-hanan-amira-after-publishing.pdf
https://fnur.stafpu.bu.edu.eg/Maternal%20and%20Newborn%20Health/1844/publications/Hanan%20Amin%20Ali%20Ghaafer_paper-hanan-amira-after-publishing.pdf
https://curationis.org.za/index.php/curationis/article/view/2007
https://www.ncbi.nlm.nih.gov/pubmed/31793307
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6890571
https://www.internationalmidwives.org/assets/files/definitions-files/2018/06/eng-definition_of_the_midwife-2017.pdf
https://opus.lib.uts.edu.au/bitstream/10453/9722/1/2008007530OK.pdf
http://www.hhc.gov.jo/uploadedimages/340f3d68-9059-44d2-b328-1154896f9b8b.pdf
https://www.jeehp.org/journal/view.php?doi=10.3352/jeehp.2021.18.17
https://www.ncbi.nlm.nih.gov/pubmed/34325496
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8441096
https://www.ejmanager.com/mnstemps/6/6-1608884846.pdf?t=1686730798
https://pubmed.ncbi.nlm.nih.gov/33627926/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7879430/
https://doi.org/10.1046/j.1365-2648.2001.01876.x
https://www.ncbi.nlm.nih.gov/pubmed/11529960
https://iosrjournals.org/iosr-jnhs/papers/vol4-issue5/Version-4/E04543342.pdf
https://nursingdidactics.com/index.php/ijnd/article/view/1759
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD010708.pub2/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8919779/
https://www.sciencedirect.com/science/article/pii/S1871519221001530?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/34556463
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2552-8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-019-2552-8
https://www.ncbi.nlm.nih.gov/pubmed/31694569
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6836471
https://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=8989189&fileOId=8989192
https://www.magonlinelibrary.com/doi/abs/10.12968/bjhc.2015.21.4.166
https://linkinghub.elsevier.com/retrieve/pii/S1521693415001005
https://linkinghub.elsevier.com/retrieve/pii/S1521693415001005
https://www.ncbi.nlm.nih.gov/pubmed/26165747
https://www.ejog.org/article/S0301-2115(15)00445-5/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/26720599


202

July 2023, Volume 33, Number 3

[23] McKevitt S, Gillen P, Sinclair M. Midwives' and doctors' attitudes 
towards the use of the cardiotocograph machine. Midwifery. 2011; 
27(6):e279-85. [DOI:10.1016/j.midw.2010.11.003] [PMID]

[24] Song H, Cho J. Assessing (In) accuracy and biases in self-reported 
measures of exposure to disagreement: Evidence from linkage analy-
sis using digital trace data. Communication Methods and Measures. 
2021; 15(3):190-210. [DOI:10.1080/19312458.2021.1935824]

[25] Wu MJ, Zhao K, Fils-Aime F. Response rates of online surveys in 
published research: A meta-analysis. Computers in Human Behav-
ior Reports. 2022; 7:100206. [DOI:10.1016/j.chbr.2022.100206]

Alsaraireh A, et al. Interpretation and Use of Cardiotocographs by Midwives. J Holist Nurs Midwifery. 2023; 33(3):193-202

https://www.sciencedirect.com/science/article/abs/pii/S0266613810001828?via%3Dihub
https://www.ncbi.nlm.nih.gov/pubmed/21295386
https://www.tandfonline.com/doi/full/10.1080/19312458.2021.1935824
https://www.sciencedirect.com/science/article/pii/S2451958822000409

