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Abstract

Objective: To compare the number of hits of students in cervical dilation assessment in dilation simulators with
and without the use of direct visual validation.

Methods: This is a cross-sectional study with 40 undergraduate obstetrics students from a public university
in Sdo Paulo, who assessed cervical dilatations in blind dilatation simulators, in three stages: in the first, they
estimated dilations in the simulators; in the second, they sequentially compared the findings in simulators with
a direct visual validation tool using the dominant hand and then the non-dominant hand; and in the third step,
they simultaneously compared the estimates found in simulators with direct visual validation with the dominant
and non-dominant hands. The outcome was the success of cervical dilation in dilation simulators or not, with
a p-value < 0.05 considered statistically significant.

Results: We analyzed 240 assessments and computed the hits of students related to cervical dilatation
assessment of simulators. There was an increase in the hit rate of 47.1% with the use of direct visual validation
(OR= 4.689; 95%Cl: 2.601-8.452; p<0.001).

Conclusion: The use of direct visual validation increases the probability of hits by students in cervical dilation
assessment in dilation simulators.

Resumo

Objetivo: Comparar o numero de acertos dos estudantes na avaliagdo da dilatagéo cervical em simuladores
de dilatag&o com e sem o uso de uma validagao visual direta.

Métodos: Estudo transversal com 40 alunos de graduagdo em Obstetricia de uma Universidade Pdblica de
S@o Paulo, que avaliaram as dilatacdes cervicais em simuladores de dilatacdo as cegas, em trés etapas: na
primeira, estimaram as dilatagGes nos simuladores, na segunda, compararam sequencialmente os achados
nos simuladores com uma ferramenta de validagéo visual direta usando a mao dominante e depois a méo néo
dominante, e na terceira etapa, compararam simultaneamente as estimativas encontradas nos simuladores
com a validagdo visual direta com a méo dominante e ndo dominante. O desfecho foi 0 acerto da dilatagdo
cervical nos simuladores de dilatagdo ou n&o acerto, com valor de p < 0,05 considerado estatisticamente
significativo.

Resultados: Foram analisadas 240 avaliagdes e computados os acertos dos estudantes relacionados a
avaliacdo da dilatag8o cervical dos simuladores. Houve aumento da taxa de acerto de 47,1% com o uso da
validagéo visual direta (OR= 4,689; 195%: 2,601-8,452; p<0,001).

Concluséo: 0 uso de uma validacdo visual direta aumenta a probabilidade de acertos dos alunos na avaliagdo
da dilatag&o cervical em simuladores de dilatagéo.
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Cervical dilation assessment in dilation simulators

Resumen

Objetivo: Comparar el nimero de aciertos de los estudiantes en la evaluacion de la dilatacion cervical en simuladores de dilatacion con y sin uso de una
validacion visual directa.

Métodos: Estudio transversal con 40 alumnos de la carrera de Obstetricia de una universidad publica de Sao Paulo, quienes evaluaron las dilataciones cervicales
en simuladores de dilatacion a ciegas, en tres etapas: en la primera, estimaron las dilataciones en los simuladores; en la segunda, compararon secuencialmente los
resultados en los simuladores con una herramienta de validacion visual directa usando la mano dominante y después la mano no dominante; y en la tercera etapa,
compararon simultdneamente las estimativas encontradas en los simuladores con la validacion visual directa con la mano dominante y no dominante. El criterio de
valoracion fue el acierto de la dilatacion cervical en los simuladores de dilatacion o el no acierto, con un valor de p < 0,05 considerado estadisticamente significativo.

Resultados: Se analizaron 240 evaluaciones y se computaron los aciertos de los estudiantes relacionados con la evaluacion de la dilatacién cervical de los
simuladores. Hubo un aumento del indice de acierto del 47,1 % con el uso de la validacion visual directa (OR= 4,689; IC 95 %: 2,601-8,452; p<0,001).

Conclusion: El uso de una validacion visual directa aumenta la probabilidad de aciertos de los alumnos en la evaluacién de la dilatacion cervical en

simuladores de dilatacion.

Introduction

Cervical dilatation assessment in labor is a skill to be
acquired during obstetric training, but most of the
time students will only achieve this skill and dex-
terity after completing the course, that is, in their
daily work of their profession. Acquiring this ability
is necessary, since cervical examination in parturi-
ent women assesses the progress of labor and directs
the assistance to be used. A systematic review and
meta-analysis on devices to measure cervical dila-
tation during childbirth did not find any feasible
solution for measuring dilatation that would help
obstetricians be more assertive in this assessment
and be more comfortable for parturient women; for
this reason the method used called primitive, digital
examination, is the gold standard.”

The digital measurement technique is based on
professionals’ proprioceptive skills and clinical ex-
perience, so it has traces of subjectivity. Researchers
found that, even among an experienced obstetric
team, there was a difference of one centimeter (cm)
in the inter-examiner digital examination agree-
ment.?

For obstetrics professors, providing teaching
tools in the assessment of cervical dilatation oth-
er than the woman herself in labor is a challenge.
If, on the one hand, it is practical and comfortable
for students and professors, on the other hand, it
violates ethical women’s principles, privacy and
well-being, when there is an increase in examina-
tion frequency and its repetition by more than one
professional. In this teaching model, most of the
time professors or experienced professionals assess
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dilatation, inform the measurement in centimeters
found to the apprentices. They then perform an ex-
amination, already with the subjective impression
of another person, without forming their judgment,
which may result in inaccurate learning of cervical
assessment.?®

Uterine cervix dilatation models have been cre-
ated for students to previously train in the laborato-
ry before its beginning in clinical practice. A study
assessed how skill in digital cervical examination
is acquired in medical students, concluding that it
takes 150 repetitions or more on cervical dilatation
simulators for students to acquire this skill.?

Unlike what has been proposed for the teaching
and development of students’ skills and competence
regarding cervical dilatation verification, this study
used a visual tool with measurements of the cer-
vix, i.e., a direct visual validation (DVV) compat-
ible with those found during labor. Thus, students
could blindly check their findings in dilatation sim-
ulators with something concrete, taking them out
of subjectivity.

Given the above, this study aimed to compare
the number of hits of students in cervical dilatation
assessment in dilatation simulators with and with-

out the use of a DVV.

Methods

This is a cross-sectional study carried out in the labo-
ratory of a public university in the city of Sao Paulo,
Brazil, between October 17, 2019 and March 12,
2020. The population consisted of students from
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the second to the ninth semester of an undergrad-
uate course in obstetrics. We included students
enrolled, with no age restriction, with or without
previous experience in performing a cervical exam,
with or without failure in subjects related to child-
birth care, with or without a previous degree in any
area. We excluded students with non-consent to
participate. Students were invited to participate in
the research in their classrooms, with prior autho-
rization and agreement of the respective professor.
The sample consisted of 40 participants. In order to
carry out the research, two of the researchers devel-
oped a rigid consistency uterine cervix simulation
model. This model consisted of a rubber vulva and
a silicone cervix inside, such that external identi-
fication of dilatation was not possible. Six identi-
cal models with different cervical dilatations were
made (1.5 cm; 2.0 cm; 4.0 cm; 5.0 cm; 7.0 cm and
9.0 cm). Below each template, a label indicated the
corresponding dilatation. A tool for DVV was also
developed, made of transparent acrylic material,
with a surface measuring 25 cm x 11 cm x 3 mm
(height, width and thickness), containing nine hol-
low geometric figures, oriented by the diameter in
the horizontal direction containing measures cor-
responding to the uterine cervix dilatation rang-
ing from 1.5 cm to 9.0 cm (Figure 1). This tool
was called cervical dilatation guide (CDG). The
CDG was registered with the Brazilian National
Institute of Industrial Property (Instituto Nacional
da Propriedade Industrial) (BR 302014004714-0)
by a public university.

For data collection, students who agreed to
participate voluntarily presented themselves at the
school’s health laboratory, on the date and time in-
formed by the researchers when invited to the class-
room. Initially, the measurements of participants’
index and middle fingers of both hands were col-
lected using a conventional tape measure, to control
a possible confounding variable when measuring
cervical dilatation, as well as to verify if there was
a difference in the measurements of these fingers.
We measured: index finger length; middle finger
length; circumference of middle and index fingers;
middle and index finger width; inner diameter be-
tween middle and index fingers; outside diameter

Figure 1. Cervical dilatation guide

from middle fingertip to index fingertip. The mod-
els with different dilations were positioned in a ran-
dom sequence on the bench, so that the procedure
could be performed in its three stages.

Cervical dilatation was blind to the researchers
and participants. In the first step, students were in-
structed to use the dominant hand and insert the
index and middle fingers through the vagina to the
cervix in a dilatation simulator. The fingers should
be opened until their outer tips reach the opposite
margins of the cervical orifice. Thus, they estimated
the distance between the fingertips and performed
their assessments in centimeters. In the second step,
they sequentially compared their estimates using
the DVV with the dominant hand and then with
the non-dominant hand. In the third stage, they si-
multaneously compared their estimate of touch to
DVV with the dominant hand and then with the
non-dominant hand.

A form was used to record the data, complet-
ed by the researchers simultaneously with the tests
performed. At the end, participants left the place
and a laboratory employee who was not part of the
study, checked the corresponding dilatations under
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the models and informed the researchers, who reg-
istered the data in the collection instrument. After
each participant left, the same employee, properly
prepared, made the models available at random on
the bench and a new participant was invited to en-
ter the room and so on until the last student per-
formed the procedure.

In data analysis, mean and standard deviation
(SD) were used for the continuous parametric vari-
ables. For categorical variables, the number and fre-
quency were computed in percentage. For univariate
analysis, the chi-square test or Fisher’s exact test were
used to assess the association between groups in each
cervical dilatation. For multivariate analysis, logistic
regression was used to find the probability of a cor-
rect assessment rate between groups and to construct
a two-tailed 95% confidence interval (CI).

The outcome was to hit cervical dilatation in
dilatation simulators or not. The variables were the
sequential use of DVV, age, students’ college se-
mester, experience with Vaginal examination, and
normal childbirth follow-up. P-value<0.05 was
considered statistically significant. The study fol-
lowed all ethical principles required for scientific
studies. This included voluntary participation and
privacy of information. Students voluntarily signed
an informed consent form based on the World
Medical Association’s Code of Ethics (Declaration
of Helsinki) for experiments involving humans.
This research was approved by the Research Ethics
Committee (the institution’s name will be informed
later) under number 1.322.956, CAAE (Certificado
de Apresentagio para Apreciagio Etica - Certificate
of Presentation for Ethical Consideration)

49827815.2.0000.5390.

Results

Participants’ age ranged from 18 to 34 years, with a
mean age of 23 years, mostly female (92.5%), 95%
were right-handed, 35% attended the 8" semester
(4™ year) and 22.% the 2" semester (1st year). The
mean experience related to cervical examination was
four tests performed (SD 6.80), and of childbirths
assisted was equal to three (SD 4.24). Table 1 shows
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the means of anthropometric values of participants’

fingers.

Table 1. Right and left finger measurements of undergraduate
students in obstetrics

Right Left

Measurements (cm) p-value

Mean (SD) Mean (SD)
Index finger length 7.16 (0.50) 7.06 (0.49) 0.054
Middle finger length 7.82 (0.56) 7.81(0.61) 0.743
Circumference
(index + middle) 7.54 (0.64) 7.51(0.67) 0.689
Width
(index + middle) 2.95(0.22) 2.94(0.23) 0.697
Inside diameter
(index to middle) 8.39 (1.01) 8.52 (1.18) 0.365
Outside diameter 1030 (1.25)  10.40 (1.09) 0.517

(index to middle)

When measuring students” fingers, it was found
that the mean length of their right and left index
and middle fingers was 7 cm and 8 cm, respective-
ly. The circumference and width of the two fingers
together (index + middle) was 7.5 cm and 3 cm,
respectively. The inside and outside diameters of the
maximum expansion reached were 8 and 10 cm. It
can be known that there was no significant differ-
ence between the measurements of the right and left
hand. As for cervical assessment, we sought to iden-
tify the number of hits by students in each of the
six dilatations presented in the proposed dilatation
simulators. The hits were compared with and with-
out the use of DVV sequentially and simultaneous-
ly and also between the dominant and non-domi-
nant hand, as described in table 2.

In the univariate analysis, divided by cervi-
cal dilatation, the use of sequential DVV with the
dominant hand had more success rates in four cer-
vical dilatations with a significant difference (1.5
cm, P=0.007; 2.0 cm, P<0.001; 5.0 cm, P=0.012;
and 9.0 cm, P=0.020). This fact justified the more
specific analysis on the sequential use of DVV with
the dominant hand. The measure hits found by stu-
dents without the use of DVV were compared with
the hits with the use of DVV sequentially with the
dominant hand through a multivariate analysis of
240 assessments (total sum of the six cervical as-
sessments of 40 students). Thus, the association was
found according to figure 2.

We analyzed 240 assessments and computed
students’ hits related to cervical dilatation assess-
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Table 2. Number of hits in cervical assessments performed in dilation simulators using the sequential and simultaneous DVV of the

dominant and non-dominant hand

Hits with the use of DVV
Cervical dilation ) _Hlts_ Sequentially Simultaneously
S In dilatation simulator . . I .
in dilatation WITHOUT DW Dominant Non-dominant Dominant Non-dominant
simulator n(%) hand hand hand hand
n(%) p (%) p (%) p n(%) p
15 15(37.5) 23(57.5) 0.007 21(52.5) 0.010 23(57.5) 0.007 23(57.5) 0.007
20 17(42.5) 21(52.5) <0.001 21(52.5) <0001 24(600) <0.001 24(60.0) <0.001
40 12(30.0) 13(32.5) 0.716 16(40.0) 0.729 1332.5) 0.716 14(35.0) 1.000
50 11(27.5) 19(47.5) 0.012 17(42.5) 0.477 14(35.0) 1,000 15(37.5) 1.000
7.0 10(25.0) 14(35.0) 0.278 17(42.5) 0.274 12(30.0) 0.451 12(30.0) 0.451
9.0 13(32.5) 23(57.5) 0.020 21(52.5) 0.046 26(65.0) 0.316 26(65.0) 0.316
ing DVV. This is an innovative study that makes an
601 important contribution to teaching in obstetrics. It
combines more than one learning style in measur-
507 ing cervical dilatation, different from what conven-
s tionally occurs both in training in simulators and in
£ 407 clinical practice, in which the commonly adopted
form is only tactile.
307 Cervical dilation simulation models are ex-
tremely valuable for students to train obstetric vag-
207 : : inal examination before performing it in parturient
Without use of DWW With use of DW women during clinical practice, but this didactic
resource requires several repetitions for dexterity ac-

Figure 2. Undergraduate students in obstetrics, according
1o success rate in the assessment of cervical dilatation

in dilatation simulators without and with the use of DV
sequentially with the dominant hand

ment of dilatation simulators. It can be seen that
the rate of hits increased from 32.5% to 47.1%
with the use of DVV (OR= 4.689; 95% CI: 2.601-
8.452; p<0.001).

Discussion

The data presented in this study were related to
students’ assessment performed in dilatation sim-
ulators and not in parturient women. They were
limited only to cervical dilatation assessment, not
exploring other variables of the changes in the cer-
vix during labor, constituting a limiting factor for
the study.

The main finding of this investigation was the
increase in the number of hits by students in cer-
vical dilation assessment in dilation simulators us-

quisition, as mentioned by authors.®

In this study, when using a visual tool with the
cervix dimensions found in parturient women, stu-
dents were able to simultaneously experience visual
sensations (in the CDQG) and tactile (simulators),
which probably facilitated the perception of the dis-
tance found between the index and middle fingers,
increasing the number of hits in the assessments.

Although statistically significant hit rates were
in two initial dilations, one intermediate and one
advanced, it shows that even with the use of DVYV,
there is still difficulty in precision in intermedi-
ate dilations, as in other studies that did not use
DVV and accuracy was decreased when dilatation
increased or in intermediate measurements.®*>
All these results lead to believe that intermediate
dilations are the most difficult to assess, indicating
the need for intensification of cervical examination
training in these measurements.

Proprioception of the distance between the ex-
aminer’s fingertips is relatively easier to estimate
at shorter distances compared to longer distances,
such as those commonly found in dilations of 5 to

Acta Paul Enferm. 2023; 36:eAPE00461. u
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7 cm.”) Moreover, discrepancies in measurements
may be caused by anatomical changes as well as lim-
itation of examiners in moving their fingers apart
during examination.®

In this study, the rate of hits increased from
32.5% to 47.1% with the use of DVV, and the rate
of hits only with students’ proprioception (32.5%)
was similar to that found in other studies that also
used dilatation simulators.*” Authors emphasize
the importance that should be given to the vari-
ability of inaccuracy of intraobserver digital ex-
amination in a dysfunctional labor.“* This aspect
reinforces the central idea of this study on the im-
portance of the use of objective DVV in laboratory
training activities.

The measurements hits in simulators using DVV
sequentially was more significant than the hits with
DVV simultaneously, which was an unexpected re-
sult. It was believed that students, when performing
cervical examination and comparing simultaneous-
ly with DVV, would have more hits. A possible ex-
planation for this result would be the difference in
perception between the right and left hands used
in the exam; students used their dominant hand in
dilation simulators and their non-dominant hand
on the DVV tool at the same time. It is important
to note that to clarify this finding, other studies in-
volving cognitive neuroscience with exploration of
sensory experiences are necessary, which was not the
object of this research.

Anthropometric measurements of the index and
middle fingers of students’ right and left hands were
fundamental for cervical dilatation measurement
assessment. The values indicated no significant dif-
ference between the two hands. Authors comment
that it is necessary for students to better understand
how the dimensions of these fingers, together or
apart, at different distances, can be used to estimate
dilatation.*> Table 1, which presents the values
obtained in the measurements, is a contribution of
this study, considering that this information is not
disclosed in other investigations.

It is important to point out that in clinical prac-
tice, the reference for assessment is that the index
and middle fingers are around 1.5 cm wide each,
therefore, the two fingers together measure about
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3 centimeters, which can help students to perceive
their measurements and their relationship with cer-
vical examination, in addition to learning that it is
possible to introduce both fingers together into the
cervix from 3 cm of dilatation.

This study with a single assessment, without
previous training of students, showed good results.
It is possible that little training would be useful
and could improve the accuracy of assessments in
simulators using sequentially DVV as an objective
measurement tool, perhaps not requiring 150 rep-
etitions or more for skill development, as pointed
out in a study.” This resource may contribute to
the reduction of simulation training time and costs.

Combining different learning styles such as vi-
sual, tactile or kinesthetic and auditory may benefit
a greater number of students, both for their differ-
ent ways of retaining knowledge and for developing
other modes of learning. An efficient teaching strat-
egy is one that promotes different cognitive styles to
improve academic performance.”

In this way, the present study, through the inno-
vation of DVV, collaborates with the construction
of knowledge and development of skills of obstet-
rics students in improving cervical dilatation assess-
ment in labor.

Conclusion

This study points to an improvement in cervical
dilation measurement using a dilation simulator
when combined with a visual tool for objective
measurement. The increase in the number of hits by
students in cervical dilation assessment in dilation
simulators was greater with the use of DVV both
simultaneously and sequentially. The use of a DVV
increased the probability of hits by students in cer-
vical dilation assessment in dilation simulators.

Collaborations

Aratdjo NM, Ochiai AM, Camargo JCS, Urasaki
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with the study design, data analysis and interpreta-
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