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Determination of fetal head station

ORIGINAL ARTICLE

Determination of fetal head station: Do professors and
residents of obstetrics and gynecology reach an agreement?

Background: Determining fetal head station is an important factor
during labor progress. This study evaluated the agreement and
correlation between professors and residents of obstetrics and
gynecology in the determination of fetal head station based on a
vaginal examination during labor.

Methods: In this cross-sectional study, term pregnant women with
cephalic presentation in an active phase of labor underwent vaginal
examinations simultaneously by residents and professors of
obstetrics and gynecology. Their examination findings regarding a
fetal head station, cervical dilation and effacement were recorded
both by professors and the residents. Data were analyzed by SPSS
version 16 using Spearman’s correlation and Intraclass Correlation
Coefficient tests between results obtained by two groups of
assessors (residents and professors).

Results: Our data analysis showed that the agreement between
obstetricians and residents for cervical dilatation, cervical effacement,
and a fetal head station was 0.88, 0.9, and 0.67 respectively
(P<0.001). The correlation between obstetricians and residents for
determination of cervical dilatation, cervical effacement, and a fetal
head station was 0.77, 0.79, and 0.52, respectively (P<0.001).
Conclusion: The agreement and correlation between professors
and residents in obstetrics and gynecology about the determination
of fetal head station are lower than those for cervical dilatation and
effacement. Because of the importance of accurate determination
of fetal head station in the first stage of labor, a new approach (new
invented device for determine fetal head station) should be
developed for determining fetal station.
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INTRODUCTION

A fetal head station is determined by comparing the position
of occiput of fetal head with that of ischial spines. Precise
identification of fetal head station during the second stage of
labor is important since the fetus moves downward during
labor. Fetal head station determines the feasibility of vaginal
delivery or the need for assisted delivery or cesarean section
(1). Evaluation is often carried out through vaginal
examination to determine fetal head station with regard to
ischial spines. When the occiput of the fetal head is in the
level of ischial spines, the station is zero while when it is
located below the level of ischial spines, higher station scores
are assigned which signifies the entrance of fetal head into
the cervix (2). The accurate vaginal examination is essential
for the management of the delivery process (3,4). Sometimes
the results of the evaluation of fetal head station might be
inaccurate, especially in case of head molding or caput
succedaneum, which lead to the inaccurate detection of the
station (5). A research performed in France showed little
agreement among evaluators (i.e., attending physicians and
residents) for fetal head station which represented the low
reliability of such assessments (6). This low level of reliability
might be a reason for expertise to know that vaginal
examination cannot be achieved through observation alone.
Thus, more frequent examinations of pregnant women must
be performed by medical students to gain sufficient
experience in this area.

Further, the vaginal examination must be re-performed by an
expert to ensure the accuracy of findings obtained by
students (3). Repeated vaginal examinations of pregnant
women may result in the entrance of bacteria into chorionic
membranes and induction of chorioamnionitis as well (7,8).
Moreover, multiple vaginal examinations can have adverse
effects on fetal health. Repeated vaginal examinations (>7
times) increase the incidence of neonatal sepsis by four-five
times, leading to prolonged infant hospitalization and
increased risk of need for antibiotic treatments. With
multiple vaginal examinations, the risk of developing group
B streptococcal infections in newborns increases which
necessitates prescription of antibiotics that may, in turn,
result in the development of antibiotic resistance, as well as
asthma and allergy (7). Other disadvantages of multiple
vaginal examinations will increase maternal discomfort, pain,
and anxiety during the examination (9). In this respect, a
report from Egypt on pregnant women showed that 50.7% of
mothers underwent 5-12 vaginal examinations during
delivery at short intervals, and 73.3% of these examinations
were performed by two to three healthcare professionals (8).
The aim of this study was evaluating the agreement and
correlation of fetal head station in simultaneous vaginal
examinations between gynecologists and residents of
gynecology.

METHODS

This prospective cross-sectional study with ethical code of
IRMUMS.REC.1395.117 was approved by the Ethics
Committee of Mashhad University of Medical Sciences, and it
was conducted on pregnant women with term pregnancy

who admitted in the maternity ward of Om-Al-Banin hospital,
(a teaching hospital affiliated to Mashhad University of
Medical Sciences, Mashhad, Iran) in 2016 - 2017.

The exclusion criteria were having a history of a previous
cesarean section and lack of willingness to participate in the
present project. Written informed consents were obtained
from the individuals before being enrolled in the study. The
participants were chosen through consecutive sampling
method, and demographic and maternal characteristics of all
participants were recorded as well. Also, vaginal
examinations (regarding cervical dilation, head position, the
presence of molding, and fetal head station) were
independently performed by two examiners (a resident and
a professor of obstetrics and gynecology) and were separately
recorded. The primary outcome of the study was to evaluate
the agreement and the correlation between the examiners
regarding dilation, effacement, and fetal head station in the
vaginal examination. Therefore, each pregnant woman was
first examined by a resident to determine fetal head station
by using three section division systems. The limit of ischial
spines was zero, and distances between the ischial spines and
the pelvic inlet and outlet were divided by three equal
sections. In this study, a three-section division was used with
minus one, two, and three above the ischial spines and one,
two, and three below the ischial spines. During vaginal
examinations, using sterile gloves, the resident entered the
vaginal canal with the middle and index fingers. After
determining the cervical dilation and effacement, the index
finger was placed on the occiput of the fetal head, and the
middle finger was moved toward the pelvic wall to find the
location of ischial spines. The location of the occiput of fetal
head was determined relative to the ischial spines. Occiput
at the level of ischial spines was indicative of fetal head
station zero, whereas higher or lower placement of the ischial
spines was presented as negative or positive values for fetal
head station, respectively. The resident recorded the
examination results including dilation, cervical effacement,
and a fetal head station in the same checklist which was filled
for maternal characteristics.

Before placing the mothers on a lateral recumbent position,
participants underwent another vaginal examination
performed by the professor who recorded the examination
results on a different sheet. It is worth mentioning that the
two evaluators (the professor and the resident) were blind to
the examination results of each other. A total of three
Residents and three professors (as a master) were present in
this study. Residents being in their second or third year of
education, were trained to do vaginal examinations in the
same way at the beginning of the study. The agreement
between them for vaginal examination was more than 85%.
Masters were university professors or associate professors of
obstetrics and gynecology, and the agreement between their
views was more than 90%. Data analysis was carried out in
SPSS version 16, using descriptive statistics (to evaluate the
normal distribution of the data) and Spearman’s correlation
test (considering the ordinal nature of the variable, this test
was used to assess the correlation between the opinions of
the professors and residents about vaginal examinations). An
intra-class correlation coefficient (ICC) was applied for
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evaluation of agreements between the gynecologist and
resident too. A P-value less than 0.05 was considered
statistically significant.

RESULTS

Clinical characteristics of 218 mothers enrolling in this study
are presented in Table 1. The majority of participants (i.e.,
49.5 and 56%, respectively) had a dilation of 4-6 cm and an
efficement of 40-60%. Also, the fetal head station was
negative in most of the participants (77.5%). According to the
results, there was a significant correlation between the
professors and residents concerning dilation (r=0.77,
P<0.001) and effacement (r=0.79, P<0.001). However, a
moderate correlation was observed regarding a head station
(r=0.52, P<0.001).

Table 1. A frequency of dilation, effacement, and a fetal
head station in vaginal examination of participants

Variables Frequency  Percentage

<4 36 16.5

o 4-6 108 495
Dilatation (cm)

7-9 47 21.6

10 27 124

<40 31 142

40-60 122 56
Effacement (%)

70-90 39 17.9

100 26 11.9

-3 46 211

-2 70 321

Station -1 53 24.3

0 31 14.2

+1 18 8.3

Correlation between the professors’ and residents’ points of
view regarding the assessed parameters is depicted in Figure
1. Moreover, an acceptable level of agreement was found for
dilation (ICC=0.88, P<0.001) and effacement (ICC=0.9,
P<0.001) between the gynecologist and residents.
Nevertheless, this agreement was at a moderate level
(ICC=0.67, P<0.001) for a fetal head station.

The frequency of disagreement in the determination of head
station is exhibited in Figure 2. This shows that at the fetal
head station -3, there was 60.3% disagreement between the
residents and professors, while 100% disagreement was
observed for the other fetal head stations.

DISCUSSION

The result of this study showed that the professors and
residents had an acceptable level of agreement for diagnosis
of dilation and effacement; however, they had a moderate
level of agreement for fetal head station during active phase
of labor. Accurate diagnosis of labor progress is crucial for
pregnant women's care, and in case of misdiagnosis,

10.00 (a) (o] ] ]

8.00

.00

Dilatation.Assistant

400 ©

o
R S Linear =0.624

2.00 (]

T T T
200 400 600 8.00 10.00

Dilatation.Master

100.00

80.00

60.00

40,00

Effacement.Assistant

20.00

o R Sg Linear = 0.671

0.004

T T T T T T
000 2000 40.00 £0.00 80.00 100.00

Effacement.Master

=1 °

.00 o
5.00- =] o o =]

4.00

Station.Assistant

3.00

2.00

1004 © o o o o

Station.Master

Figure 1. Correlation between the professors and residents in
obstetrics and gynecology concerning dilation (a), effacement
(b), and station (c) determination

unnecessary cesarean delivery is suggested. Vaginal
examination during labor evaluates the progress of delivery
and is considered as a part of routine care of pregnant
women. The guidelines recommend that women should be
regularly monitored at 4-hour intervals unless they require a
vaginal examination (1), although in educational hospitals,
the number of such examinations is more than Non-
educational hospitals. In a study done by Maaita, et al. 50.7%
of pregnant women were examined between 5-12 times
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Figure 2. Disagreement between professors and residents in obstetrics and gynecology about determination of fetal head station

during labor and these women with multiple examinations
during labor suffered from pain. (8). Vaginal examinations
during labor are performed to determine the progress of
labor by determining the degree of cervical dilation and fetal
head station. Determination of the stage of labor and fetal
descent which is crucial for prediction of labor as an elevated
station of the fetal head in the first stage of labor, predicts a
difficult delivery or need for cesarean delivery (3,4). In the
present study, statistical analysis showed a good agreement
between the professors and residents for determination of
dilation and cervical lesions, but in case of station -3, an
agreement of only 39.7% was found between the professors
and residents. For other parameters, 100% disagreement was
found between the two groups of examiners (i.e., professors
and residents), as residents generally announced a lower
position for the head of the fetus. Similarly, the majority of
previous studies also indicated disagreements between
examiners regarding gestational status. In a study done by
Buchmann, et al. in 2008, it was found that only for 37% of
fetal head station, determinations showed agreement
between the researcher and clinicians, and there was a
discrepancy between researcher and clinician (2).
Consistently, in the present study, an agreement was only
observed for 39.7% of the cases, and generally, residents
assigned lower fetal head stations as compared to the
professors. Considering disagreement among examiners in
terms of position of the fetus, the importance of fetal
positioning in determining the progression of labor findings
of examinations by ultrasound or other devices was
compared with those obtained by manual examinations (i.e.
examinations done by using two fingers). In this regard,
Dupuis, et al. in a study performed in a university hospital,
used trans-abdominal ultrasound to determine the position
of the fetal head in the second stage of labor, and compared
it with manual examinations. The results of this study
showed that in 70% of the cases, there was an agreement
between the two methods used for determining the position
of the fetal head. In the absence of consideration of 45

degrees of difference in the position of the fetal head, 80%
agreement was found in the position of the fetal head. There
was a significant difference between fetal head over 45
degrees, which was 50% in the case of posterior occiput.
Therefore, it was concluded that a trans-abdominal
ultrasound could accurately determine the position of the
fetal head (6). In another study, Nizard, et al. concluded that
ultrasound is beneficial as it can determine the fetal position
(9). In another study conducted by Ghi in 2009, trans labial
ultrasound was used to determine the fetal position and
rotation in the second stage of labor; In this study,
application of trans-lumbar ultrasound resulted in correct
determination of the fetal head in comparison to manual
examinations, and the information obtained would
determine the probable requirement of tools for childbirth
(10). In general, acquisition of vaginal examination skills
requires teaching and training, which should be done using
simulations before performing on actual patients. Arias, et al.
randomly divided 66 medical students into two groups. The
first group performed ten times vaginal examination on the
simulator by the help of the professor. They then performed
a real examination on the patient, but the second group
examined the vaginal examination, but they did examine the
real patient. Both groups reported a correct cervical length,
position, cervical dilatation, degree of dilation, and fetal
station after the examination. The results of this study
showed that the accuracy of vaginal examination in the group
that had been practiced by the simulator was significantly
higher than another group (3). In another study, Awan, et al.
designed a device to determine the position of the fetal head
and compared the results obtained by the device with vaginal
examination about the position of the fetal head. The results
of the study showed that the device designed for a more
detailed vaginal examination revealed the location of the fetal
head and was found useful in determining head steady (1).
In another study, Dr. Akhlaghi et al. compared diagnostic
agreement on head station determination between a new
invented device station meter and vaginal examination. Due
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to the significant difference between the station of the fetal
head determinate by vaginal examination of the senior
resident and new invented device station meter, they
concluded that the station meter can be used with high
reliability, high correlation, and agreement to determine the
station of the fetal head. So it can be used to teach skills
determining the fetal head station to midwifery, medical
students, and obstetrics & gynecology residents (11). The
limitation of this study was using no blinding and more
accurate results were obtained if blinding was performed.
The results of this study which showed disagreement between
professors and residents in obstetrics and gynecology
concerning the determination of fetal head station led to
making inaccurate decisions for the method of delivery.
Therefore, novel approaches for accurate determination of
station and descent of the fetal head are crucially required to
have a more accurate insight into the labor progress, so that
the optimum method of delivery may be chosen.

Ethical considerations

Ethical issues (Including plagiarism, informed consent,
misconduct, data fabrication and/or falsification, double
publication and/or submission, redundancy, etc.) have been
completely observed by the authors.

ACKNOWLEDGEMENT

Authors would like to thank the Vice chancellor for Research
of Mashhad University of Medical Sciences for their financial
support.

Financial support: This paper was extracted from a research
proposal with research project number 941682 and ethical
code IR.MUMS.REC.1395.117 that was supported by a grant
from Vice Researches of Mashhad University of Medical
Sciences.

Conflict of interest: Authors declare no conflict of interest.

REFERENCES

1. Awan N, Rhoades A, Weeks AD. The
validity and reliability of the StationMaster: A
device to improve the accuracy of station
assessment in labour. Eur J Obstet Gynecol
Reprod Biol. 2009; 145(1):65-70.

2. Buchmann E, Libhaber E.
Interobserver agreement in intrapartum
estimation of fetal head station. Int. J.
Gynecol. Obstet. 2008;101(3):285-9.

3. Arias T, Tran A, Breaud J, Fournier JP,
Bongain A, Delotte J. A prospective study
into the benefits of simulation training in
teaching obstetric vaginal examination. Int.
J. Gynecol. Obstet. 2016;133(3):380-84.

4. Zara L.Z. Lok, Michael C.M. Chor
Reliability of digital vaginal examination for
fetal head position determination: A
prospective observational study. Edorium J
Gynecol Obstet. 2015;1:5-9.

5. Ludvigsen E, Skjeldestad F.E. Station

of the fetal head at complete cervical dilation
impacts duration of second stage of labor,
Eur J Obstet Gynecol. 2019.
http://dx.doi.org/10.1016/j.eurox
2019.100100.

6. Dupuis O, Silveira R, Zentner A,
Dittmar A, Gaucherand P, Cucherat M, et al.
Birth simulator: reliability of transvaginal
assessment of fetal head station as defined
by the American College of Obstetricians
and Gynecologists classification. Am J
Obstet Gynecol. 2005;192(3):868-74.

7. Sebitloane H, Moodley J, Esterhuizen
T. Prophylactic antibiotics for the prevention
of postpartum infectious morbidity in women
infected with human immunodeficiency
virus: a randomized controlled trial. Am J
Obstet Gynecol. 2008;198(2):189. e1- e6.

8. Maaita M, AL-Amro SQ, Fayez MD |,
Quran FA. Jordanian women’'s Feelings,

Opinions and Knowledge of Vaginal
Examination during Child Birth. JRMS.
2017;24(2):58-69.

9. Nizarrd J, Haerman S, Paltieli Y et al.
Determination of fetal head station and
position during labor: a new technique that
combines ultrasound and a position-
tracking system. Am J Obstet Gynecol 2009;
200(4):404. e 1-5.

10. Ghi T, Farina A, Pedrazzi A. Diagnosis
of station and rotation of the fetal head in the
second stage of labor with intrapartum
translabial ultrasound. Ultrasound Obstet
Gynecol 2009; 33: 331-36.

11.  Akhlaghi F, Najaf Najafi M, Bazmi F.
Diagnostic agreement about fetal head
station between station meter device and
vaginal examination. Iranian Journal of
Obstetrics, Gynecology and Infertility
2020;23(1): 1-6. Persian.

FME]J 10;4 mums.ac.ir/j-fmej December 25, 2020

19


http://dx.doi.org/10.1016/j.eurox
http://ijogi.mums.ac.ir/article_15729_en.html
http://ijogi.mums.ac.ir/article_15729_en.html
http://ijogi.mums.ac.ir/article_15729_en.html

