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Abstract
Purpose In this cohort study, we used a sponge simulator to train students in second-degree perineal laceration repair. We 
examined whether the training course improved the students’ skills, as measured with an objective structured assessment 
of technical skills (OSATS) and by a senior physician. We also examined the correlation between these ratings to assess the 
validity of OSATS application in this context.
Methods Between April and July 2022, 40 medical students took part in gynecological/obstetrics training that included a 
lecture about perineal trauma and the viewing of a video that demonstrated second-degree perineal laceration repair using 
a sponge model. They then underwent initial evaluation by a senior physician and OSATS application, yielding two inde-
pendent scores. After training with the sponge model, a second evaluation was performed. The OSATS assessed practical 
skills (8 items) and suture results (2 items). The senior physician assigned ratings on a five-point ordinal scale ranging from 
1 (excellent) to 5 (poor).
Results Training with the sponge simulator significantly increased students’ OSATS (practical skills, p < 0.001; suture results, 
p < 0.05) and senior physician (p < 0.001) ratings. The OSATS and senior physician ratings correlated strongly (Spearman’s 
r: first assessment, – 0.72; second assessment, – 0.74; p < 0.01).
Conclusion The sponge-based training improves students’ skills for the repair of a second-degree perineal laceration. The 
OSATS for the sponge model might be a valid option to examine medical students in an obstetrical course.
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What does this study add to the clinical work 

This study provides insight on a structured training 
and examination approach for perineal laceration 
repair. Objective structured assessment of technical 
skills ratings correlated strongly with those of a sen-
ior physician

Introduction

Perineal laceration is a common obstetric injury, occurring 
in nearly 85% of women who deliver spontaneously [1]. 
Given this high prevalence, the establishment of an organ-
ized teaching model for medical and midwifery students is 
of great importance [2, 3]. The objective structured assess-
ment of technical skills (OSATS) is an appropriate, widely 
approved method for medical skills assessment in gynecol-
ogy [3, 4]. Previous studies of OSATS implementation for 
the assessment of perineal laceration repair skills have nota-
ble limitations, such as small numbers of participants and a 
focus on third- and fourth-degree lacerations [5–7]. We used 
a sponge model for perineal laceration repair training in an 
obstetrics and gynecology course. We examined whether 
this training module improved the students’ repair skills, as 
measured by OSATS application and by a senior physician. 
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We assessed the validity of the OSATS as an evaluation tool 
relative to the senior physician’s assessment.

Materials and methods

Setting, participants, and procedure

Forty undergraduate students taking the obstetrics course 
provided by the Department of Gynecology, Obstetrics and 
Reproductive Medicine, Saarland University Hospital, Hom-
burg (Saarland), Germany, between April and July 2022 were 
included in this study. A training module for the surgical treat-
ment of second-degree perineal lacerations was implemented 
using a sponge model, along with evaluations by a senior 
physician and in form of OSATS (~ 10 min). The module 
began with a 10-min lecture about perineal lacerations and 
the technique used for their repair. The students then watched 
a video in which the continuous suture technique for second-
degree perineal laceration repair was demonstrated step by 
step using the sponge model. They then underwent the first 
evaluation by OSATS administration and the senior physician. 
Thereafter, the students participated in a 30-min skills train-
ing session with the sponge simulator, followed by a second 
evaluation identical to the first. We included data from stu-
dents who underwent all training and both evaluations in the 
final analysis; incomplete datasets were excluded.

Sponge model

Conventional everyday material was used for the creation of 
the sponge model in an adaption of the technique described 
by La Porte  [8, 9]. For this model, a carwash sponge was 
fixed on a wooden board. At one end of the sponge, the foam 
was cut over a length of 5 cm (Fig. 1). A vertical red line 
was drawn to represent the vaginal and perineal laceration. 
Two red points were marked in the depth of the cut to repre-
sent the perineal muscle layer, and a transverse red line was 
drawn to represent the vaginal hymen [8, 9].

OSATS

The OSATS consisted of two parts, the evaluation of the stu-
dents’ practical skills and final suture results. Eight aspects 
of the students’ practical skills were evaluated: (1) the cor-
rect application of local anesthesia, (2) the initiation of the 
vaginal mucosa suture, (3) the creation of the first knot at 
the cranial end of the laceration, (4) the repair of the vaginal 
mucosa using a continuous locking suture, (5) termination 
at the vaginal hymen, (6) the suturing of the perineal body, 
(7) intracutaneous suturing, and (8) the creation of the fin-
ishing knot behind the vaginal hymen. Two aspects of the 
suture results were evaluated: stability (inability to insert 

forceps) and knot spacing (regular, 5–10 mm). One point 
was awarded for the correct performance of each aspect. The 
senior physician’s overall assessments were expressed on an 
ordinal scale ranging from 1 (excellent) to 5 (poor; Table 1).

Data analysis

The explorative data analysis was performed by frequency 
tables. For analyzing the dataset of the evaluation by the 
OSATS and the senior physician Wilcoxon test was used. 
Spearman’s correlation coefficients were calculated to com-
pare the OSATS and senior physician’s ratings.

Data were analyzed using SPSS software (version 25; 
IBM Corporation, Armonk, NY, USA). Statistical signifi-
cance was defined as p < 0.05.

Results

Data from 40 participating students were analyzed. The 
median practical skills’ rating on the first OSATS was 6. No 
student received 0–2 points and the largest number of stu-
dents [n = 10 (25%)] received 7 points (Table 2). The median 

Fig. 1  Sponge model trainer with performed suture, adapted from La 
Porte [8,9]
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practical skills rating on the second OSATS was 8. No stu-
dent received 0–3 points and the largest number of students 
[n = 26 (65%)] received 8 points (Table 2). The difference 
between the first and second median practical skills ratings 
was thus 2 points (p < 0.001).

The median suture result rating on the first OSATS was 
1. Five (12.5%) participants received no point and similar 
numbers of students received 1 [n =17 (42.5%)] and 2 [n 

=18 (45%)] points (Table 2). The median suture result rating 
on the second OSAT was 2. One (2.5%) student received no 
point and the largest proportion of students [n = 29 (72.5%)] 
received 2 points. The difference between the first and sec-
ond median suture ratings was thus 1 point (p < 0.05).

The median rating from the senior physician’s first assess-
ment was 3 (sufficient). Most ratings ranged from 2 (good) 
to 5 (poor), and four (10%) students received ratings of 1 
(excellent; Table 3). The median rating from the senior phy-
sician’s second assessment was 1.5. No student received a 
rating of 5 (poor) and 20 (50%) students received a rating of 
1 (excellent; Table 3). The difference between the first and 
second median ratings was 1.5 points (p < 0.001; Table 3).

Spearman’s r values for the correlation between the 
OSATS and senior physician’s ratings were –0.71 for the 
first assessment and –0.74 for the second assessment. Both 
of these correlations were significant (p < 0.01).

Discussion

In this study, training in perineal laceration repair using the 
sponge model improved the students’ skills, as measured by 
the OSATS and the senior physician. These two assessments 
correlated strongly, suggesting that OSATS application for 
this purpose is valid. OSATS use for the examination of 
medical students’ skills and course components in the field 
of gynecology and obstetrics has been validated [4]. Vari-
ous models for the teaching of perineal repair, employing 
anatomical silicone, beef tongue, and sponges, have been 
established [10–12]. A cohort of residents provided positive 
feedback on a multimedia course in anal injury repair that 
included a video, slide shows, and training stations [13]. 
Other such courses in anal sphincter repair and episiotomy 
increased residents’ and midwifery students’ confidence and 
competence, respectively, in these techniques [11, 13].

Our results are line with data by Shah et al. [14] report-
ing on a similar laceration repair workshop. Their work-
shop significantly improved medical students’ knowledge 
(assessed by quizzes) and technical skills (knot-tying 
speed). Our training also significantly improved students’ 
practical skills, which we assessed in much greater detail.

Table 1  Evaluation of second-degree perineal laceration repair

OSATS objective structural assessment of technical skills

OSATS

Practical skills
1. Correct application of local anesthetics
2. Initiation of vaginal mucosa suture
3. First knot at cranial end of laceration
4. Continuous locking suture of vaginal mucosa
5. Termination at vaginal hymen
6. Perineal body suturing
7. Intracutaneous suturing
8. Finishing with knot behind vaginal hymen
Suture results
1. Stability (inability to insert forceps)
2. Knot spacing (regular, 5–10 mm)
Senior physician’s assessment
1. Excellent
2. Good
3. Sufficient
4. Moderate
5. Poor

Table 2  OSATS results (n = 40)

OSATS objective structural assessment of technical skills

Practical skills First assessment Second assessment

0 0 (0%) 0 (0%)
1 0 (0%) 0 (0%)
2 0 (0%) 0 (0%)
3 7 (17.5%) 0 (0%)
4 4 (10%) 1 (2.5%)
5 8 (20%) 1 (2.5%)
6 5 (12.5%) 3 (7.5%)
7 10 (25%) 9 (22.5%)
8 6 (15%) 26 (65%)
Median (p < 0.001) 6 8
Suture results
 0 5 (12.5%) 1 (2.5%)
 1 17 (42.5%) 10 (25%)
 2 18 (45%) 29 (72.5%)

Median (p < 0.05) 1 2

Table 3  Senior physician’s ratings (n = 40)

Rating First assessment Second assessment

1 (excellent) 4 (10%) 20 (50%)
2 (good) 8 (20%) 7 (17.5%)
3 (sufficient) 9 (22.5%) 8 (20%)
4 (moderate) 9 (22.5%) 5 (12.5%)
5 (poor 10 (25%) 0 (0%)
Median (p < 0.001) 3 1.5
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An important aspect which needs to be taken into con-
sideration regarding education research on perineal lac-
erations is that most studies have been conducted on resi-
dents [5, 6, 15, 16]. To some extent, extrapolation in the 
group of medical students is inevitable. In a randomized 
study, Dancz et al. [6] found that the respective use of beef 
tongue and sponge models significantly improved obstet-
rics residents’ confidence in and knowledge of the repair 
of third- and fourth-degree perineal lacerations, as deter-
mined by a 14-item task-specific checklist and global rat-
ing of general surgical skills, with no difference between 
models but residents’ preference for the beef tongue 
model. Their results for the sponge model are in line with 
our findings, although our sample was larger. Martinez 
et al. [5] found that a fourth-degree perineal laceration 
repair training course significantly improved 17 residents’ 
knowledge and performance of this procedure relative to 
that of 11 controls, as determined by a written test and 
an OSATS immediately after the course and repeated 
6 months after. Their sample was smaller than ours, but 
they demonstrated a long-term effect of skills training, 
which we did not examine. In another randomized study, 
Banks et al. [15] determined that traditional teaching and 
a skills laboratory, respectively, significantly improved 24 
medical residents’ knowledge and skills in second-degree 
perineal laceration repair, as determined by blinded physi-
cians’ assessment with a task-specific checklist, a global 
rating scale, and pass/fail grade assignment. As in this 
study, they examined second-degree laceration repair 
skills, but they used a randomized trial, rather than cohort 
study, design.

Siddiqui et al. validated an OSATS for repair a of fourth-
degree perineal lacerations simulated with a beef tongue 
model [16]. The validation was performed by three blinded 
judges, a task-specific OSATS, and a global rating scale 
[16]. Similarly, Siddighi et al. [7] demonstrated the construct 
validity of an OSATS with global surgical skills, procedure 
checklist, and global rating components for the evaluation of 
residents’ fourth-degree perineal laceration repair; 26 resi-
dents were included at baseline and 14 residents were reex-
amined, and showed improvement, 5 weeks after taking a 
workshop. Our study revealed a high correlation between the 
OSATS and the senior physician’s evaluation, but the model 
of fourth-degree laceration repair, use of blinded judges, and 
different checklists are some points of difference.

This study has limitations attributable to its design. The 
OSATS examined in the previous studies are not standard-
ized for the second-degree perineal laceration repair; most 
are designed for the assessment of fourth-degree lacera-
tion repair [6, 7, 16], limiting the comparability of current 
and previous findings. In addition, we examined only the 
short-term effects of training, whereas 6-month effects of a 

workshop similar to our training course were also found to 
be positive [5].

Conclusion

This study showed that training in the second-degree per-
ineal laceration repair using a sponge model significantly 
improved students’ surgical skills. OSATS application was 
valid for the assessment of these skills in an obstetrical 
course, as reflected by the strong correlation of ratings with 
those of a senior physician.
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