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Running title
Oocyte retrieval simulation training program.
Abstract 
Objective: To assess the impact of an oocyte retrieval simulation training program (ORSTP) on the clinical performance of residents.
Design: Prospective comparative study.
Setting: A tertiary care center.
Population: All OR performed by residents between May 2017 and November 2020. 
Methods & main outcome measures: The Simulation (S) group included OR performed by residents who had undergone an ORSTP before performing them on patients (n=422) and the control (C) group included OR performed by residents who had not received prior simulation training (n= 329). Our main outcome measure was the OR rate (ORR) (number of oocytes collected/number of follicles aspirated) during the first 3 months of the rotation.
Results: In the S group, 6 residents aspirated 657 ovaries while in the C group, 5 residents aspirated 508 ovaries. The mean ORR during the first 3 months of rotation were comparable between the S and C groups (59% vs 58%). ORR during the first and second month, and at the end of the rotation were also comparable between the S and C groups (54% vs 63%, 58% vs 59% et 58% vs 58%, respectively). There was no significant difference in the rate of failed OR (3.3% vs 1.8%) between the S and C groups. Finally, 16% of residents in the S group reported being stressed before their first OR compared to 40% in the C group.
Conclusions: The ORSTP does not improve the residents’ clinical performance, but it could decrease their stress in clinical practice.
Keywords: oocyte pick-up, infertility, simulation, education, student.
Tweetable abstract: An oocyte retrieval simulation training program does not improve the clinical performance of residents during their first retrievals.



Introduction
Over the past twenty years, simulation training has increasingly gained importance in the training programs of health professionals in several fields,1-6 and nowadays, several international societies recommend the inclusion of simulation training in residency or fellowship programs.7-12 In the field of Obstetrics and Gynecology (Ob/Gyn), studies have shown that simulation training can improve the skills of the trainees and improve the team performance.13,14
In the field of Reproductive Endocrinology and Infertility (REI), oocyte retrieval (OR) constitutes the main invasive procedure that is taught to residents and fellows in training. This procedure, although considered relatively straightforward when compared with more complex gynecologic surgical interventions, is a central and essential part of an in vitro fertilization (IVF) cycle, and directly impacts the success rate. Indeed, as the number of oocytes retrieved increases, so does the cumulative live birth rate.15 Given the importance of the procedure, it is important that residents and fellows be well prepared when performing their first procedures on patients, since a suboptimal retrieval could significantly lower the pregnancy rates or increase the complication rates. This procedure, along with embryo transfer, could theoretically benefit from simulation training prior to clinical practice. Recently, a high-fidelity system for the simulation of OR, called PickUpSimTM, was developed by Accurate (Cesena, Italy), and we reported on the benefits of an oocyte retrieval simulation training program (ORSTP) for Ob/Gyn residents using PickUpStimTM.16 We found that the simulation training was accessible and beneficial, and the majority of participating residents favored its inclusion in their training program.16 However, the transition from training to clinical practice can be challenging, and the skills learned and improved by simulation are not necessarily transferred to clinical practice. To date, the benefits of a simulation program for OR in clinical practice are yet to be examined. Based on that, we aimed to assess the impact of an ORSTP on the clinical performance of Ob/Gyn residents.











































Methods


We performed a prospective study, between May 2017 to November 2020, at the Angers University Hospital, a tertiary care center where approximately 600 OR are performed each year. The study was approved by the Ethics Committee of the Angers University Hospital (reference Number 2018/03).
We included all OR performed by Ob/Gyn residents during the study period. In French university hospitals, Ob/Gyn residents rotating in the reproductive endocrinology and infertility (REI) department perform all OR, under the supervision of an attending physician. The Ob/Gyn residency program in 5 years long, during which residents rotate between departments and hospitals every 6 months, and are only allowed to spend one or two rotations (6 months or 1 year) in the REI department. Our REI department usually has 2 or 3 residents per semester, with most of them being senior residents in their 4th or 5th year of training. 
The residents were divided into two groups: the Simulation (S) group included residents who had benefited from a previous oocyte retrieval simulation training program (ORSTP) on the high-fidelity simulator, and the control (C) group included residents who had no previous simulation training. The group allocation will be based on the timing of the REI rotation. All residents signed an informed consent before being included in the study. All the information regarding the OR were extracted from the electronic database (MedifirstTM).
We excluded from the study: (1) residents who had already performed OR prior to their rotation in our department and residents who did not complete the full 6-months rotation; (2) OR with missing or incomplete technical sheets (missing number of follicles or oocytes retrieved, missing information about the side aspirated or the identity of the operator).
The OR simulation training program was performed on PickUpSimTM, a high-fidelity simulator designed specifically for OR. It was developed by ACCURATE at the cost of 20 000 euros. The details of the simulation training sessions have been described elsewhere (Figure 1).16 In brief, residents in the S group spent the first 15 days of rotation observing the OR performed by the physicians, and in the afternoon participated in simulation training sessions. There were 4 sessions, each of 30 minutes duration, that included 7 scenarios. In the following 15 days, the residents started performing the OR under direct supervision from senior physicians. Residents punctured one side and the senior physician the other side. During the retrieval, the operator specified the number of follicles punctured per tube, and each tube was assigned a number. Following the completion of one side, the aspiration tubing was flushed in order to add any stuck oocytes to the previous tube. The same procedure was repeated for the second operator, and all incidents occurring during the retrieval were noted. After the end of the first month, residents started performing the entirety of the OR, always supervised by the senior physicians who only intervened or took over in complicated cases.
In the C group, residents did not participate in any simulation sessions. Following the observation period of 15 days, they started and completed their training exactly as residents in the S group.
At the end of the first month of their rotation, residents in both groups filled a satisfaction survey concerning their respective training.  (supplementary material 1 and 2).
Our primary objective was to assess the benefit of the ORSTP for residents, by comparing the oocyte retrieval rate (ORR), defined as the total number of oocytes retrieved divided by the number of follicles aspirated, in the first 3 months of the rotation, between the two groups.
The secondary objectives were: (1) the comparison of the ORR at the end of the first month, the first 2 months, and the whole duration of the residents’ rotation; (2) the comparison of postoperative complications (empty follicle syndrome, hemoperitoneum requiring a surgical intervention or infections requiring treatment in the month following the retrieval); (3) the evaluation of the residents’ satisfaction, stress and self-confidence.
The acceptable ORR for senior physicians is at least 70% when including all follicles ≥ 14 mm,17 while studies have shown that a resident without much REI experience has a significantly lower ORR than that of a senior physician.18 Based on that, and knowing that the policy at our center is to aspirate all follicles ≥ 8 mm, we considered an ORR ≥ 55% as acceptable for residents. On the other hand, we believe that the ORSTP could improve the ORR by 5%, and that the improvement should be observable one month after training. Taking all that into consideration, we performed a power calculation that would allow us to show a 5% difference in the ORR in favor of the S group compared to the C group (55% vs 50%). Therefore, we included 834 OR, 417 in each group, in order to have a 90% power and an α risk of error of 5%.
Categorical variables were reported as numbers and percentages, and compared using the χ² test (or Fisher exact test if necessary). Continuous variables were reported as mean ± SD (or median [Inter-Quartile Range (IQR)] when appropriate), shown as boxplot (median ± interquartile range, vertical bars represent minimum and maximum values without considering potential outliers), and compared using Student t test.










Results
Between May 2017 and November 2020, 1948 OR were performed out at the Angers university Hospital. 914 (57%) of these were half (one ovary out of two) or fully accomplished by residents. We excluded 123 OR that were carried out by residents with previous REI and OR experience and by residents at the end of the 6-months rotation, and 40 OR because of missing data (Figure 2). In total, 422 OR were included in the S group and 329 in the C group. In the S group, 6 residents, all (100%) in the 4th or 5th year of residency, punctured 657 ovaries, while in the C group, 5 residents (4 (80%) in the 4th or 5th year, and 1 (20%) in the 3rd year) punctured 508 ovaries (Figure 2).
The populations characteristics are shown in Table 1. The mean age of women was significantly higher in the S group compared to the C group (33.3  4.5 vs 32.4  4.9 years, p=0.006), and the mean body mass index (BMI) was significantly lower in the S group compared to the C group (23.7  4.6 vs 24.6  5.6, p=0.023). There were no significant differences in the ovarian reserve markers (antral follicle count and hormonal work-up) or the causes of infertility between the two groups (Table 1). 
The IVF cycle characteristics are shown in Table 2. The median rank of the IVF cycle was 1 [1-2] in both groups. There were no significant differences in the controlled ovarian stimulation protocol, the type of ovulation trigger, or the hormonal levels on trigger day (Table 2).
The ORR in the first 3 months of rotation were comparable between the S and C group (59% vs 58%, p=0.68) (Figure 3). Moreover, there were no significant differences between the S and C group in the ORR during the first month (54% vs 63%, p=0.13), the first two months (58% vs 59%, p=0.82) and during the entire 6 months rotation (58% vs 58%,p=0.9) (Figure 3).
The rate of postoperative complications was also comparable between the 2 groups. Indeed, the rate of empty follicle syndrome (3.3% (14/422) vs 1.8% (6/329), p=0.21), the number of cases of hemoperitoneum requiring laparoscopic surgical drainage (1 case in each group), and the number of tubo-ovarian abcesses (1 vs 2, p=0.81) were comparable between the S and C group. 
Finally, the satisfaction survey filled by the residents in the S group showed that 100% of participants found the ORSTP to be formative or very formative, and considered it an essential part of their training. 5 residents out of 6 (83%) thought that the training scenarios were very similar to the actual OR; the only resident who answered “No” to that question reported that the manipulation of the retrieval needle was different in real life. Furthermore, 5 residents out of 6 (83%) reported that the ORSTP allowed to lower their stress level prior to performing their first oocyte retrievals on patients. 
16% of residents in the S group reported being stressed before their first OR, compared to 40% in the C group (p=0.85) (Table 3). Moreover, 83% of residents in the S group felt confident about the results of their retrievals compared to 20% in the C group (p=0.13). On the other hand, 67% of residents in the S group were satisfied with their performance during the first retrievals and felt that the ORSTP had a significant positive influence on their results. 










Discussion
	Main findings
	Our study did not find any significant difference in the oocyte retrieval rates during the first 3 months of the rotation between residents with prior simulation training (ORSTP) and those without (59% vs 58%, p=0.68). Moreover, the rate of post-retrieval complications was also comparable between the two groups. These results confirm that, in clinical practice, the ORSTP does not improve the performance of residents when compared with the traditional clinical training program. 
Strengths and limitations
Our study has several limitations. The unicentric design can make the generalization of our results difficult, even though it made our results more uniform (same type of formation, same OR conditions). On the other hand, the strengths of our study lie in its prospective design, the use of a precise indicator of the residents’ performance (the ORR), and the high number of OR included, which allowed the study to be powered enough to produce significant results.
Interpretation
In the past decade, simulation training has become an important part of the training program of residents and fellows in different specialties.1-6 Studies have shown that the use of simulation training in medical pedagogy seems to have a significant positive impact on the knowledge, technical ability, and behaviour of the trainees. However, its real impact on the clinical performance and thus its utility in clinical practice is yet to be confirmed.19,20
To the best of our knowledge, our study is the first in the literature to assess the clinical impact of an ORSTP for Ob/Gyn residents. Simulation training is indeed very rarely analyzed in the field of REI. We only found one study in the literature that retrospectively assessed the clinical impact of a simulation training program for embryo transfers.3 The authors compared the pregnancy rates (defined as a positive bHCG 15 days after the OR) for the first 10 embryo transfers between REI fellows with prior simulation training and those without. The clinical pregnancy rate was significantly higher in the simulation group (46% vs 31%, p=0.03).3
	Our study did not find any improvement in the oocyte retrieval rate or any decrease in the rate of post-operative complications following simulation training, and thus casts doubt on the utility of such a training program. It is worth noting that these programs require special and expensive equipment, as well as a specific setup, and are time consuming for both trainers and trainees.21 At our center, the ORSTP comprises of 4 30-minute sessions per resident, including the briefing, feedback and debriefing. On the other hand, simulation training seems to be well received among residents, as it has a positive psychological impact on them. Indeed, we previously performed a questionnaire study among 46 residents from 23 different institutions undergoing an ORSTP and we found that 87% (42/46) were in favor of having an ORSTP in their REI departments.16 In the current study, and even though the results did not reach clinical significance, we found that, prior to performing their first OR, the ORSTP decreased the number of stressed residents by half (17% vs 40%) and increased the number of confident residents by 4 (83% vs 20%).
Our study has several limitations. The unicentric design can make the generalization of our results difficult, even though it made our results more uniform (same type of formation, same OR conditions). On the other hand, the strengths of our study lie in its prospective design, the use of a precise indicator of the residents’ performance (the ORR), and the high number of OR included, which allowed the study to be powered enough to produce significant results.





Conclusions
Our study showed that an oocyte retrieval simulation training program for Ob/Gyn residents does not improve the oocyte retrieval rate and does not reduce the rate of post-operative complications during their first OR when compared to the classical clinical training. However, the residents appreciated the ORSTP and considered it essential to their formation. When assessing the utility of such a simulation program, the lack of a significant clinical impact should be weighed against its positive impact on residents, while taking into consideration the cost and time efficiency. Further comparative studies are needed to better assess the impact of simulation training programs on clinical practice. 
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Table 1. Baseline characteristics of patients


	
	Groupe S
N = 422
	Groupe C 
N = 329
	P value

	Age (years)
	33.3 +/- 4.5
	32.4 +/- 4.9
	0.006

	Body Mass Index (kg/m2)
	23.7 +/- 4.6
	24.6 +/- 5.6
	0.02

	Active Smoking Status
	64 (17)
	61 (20)
	0.20

	Antral Follicle Count
	20 +/- 12
	20 +/- 12
	0.71

	Baseline FSH (UI/L)
	7.82 +/- 3.66
	7.51 +/- 3.42
	0.33

	Baseline E2 (pg/mL)
	45 +/- 39
	42 +/- 27
	0.34

	Baseline LH (UI/L)
	5.61 +/- 3.14
	5.65 +/- 3.05
	0.92

	Baseline AMH (ng/mL)
	3.07 +/- 2.71
	3.21 +/- 2.78
	0.52

	Etiology of infertility*
Endometriosis
Tubal factor
Oligoasthenoteratospermia
Ovulation disorders

	
63 (18)
19 (6)
199 (52)
90 (21)
	 
56 (21)
19 (7)
152 (51)
101 (31)
	
0.46
0.82
0.94
 0.11


Data are expressed as n (percentage) or mean +/- standard deviation.
* Some couples had several causes of infertility.
**Polycystic Ovary Syndrome.



















Table 2. Baseline characteristics of IVF cycles


	 
	Group S
N = 422
	Group C 
N = 329
	p-value

	Type of treatment
	
	 
	0.40

	ICSI
	224 (53)
	169 (51)
	 

	FIV
	190 (45)
	149 (45)
	 

	Fertility Preservation
	8 (2)
	11 (3)
	 

	Rank of IVF cycle 
	1 [1-2]
	1 [1-2]
	0.03

	Type of protocol
	
	 
	0.41

	Antagonist
	380 (90)
	298 (91)
	 

	Agonist
	39 (9)
	31 (9)
	 

	Natural modified cycle
	3 (1)
	0 (0)
	 

	Total dose of FSH per cycle (UI)
	2445 (1070)
	2328 (1094)
	0.14

	Duration of stimulation
	9.82 (1.45)
	9.87 (1.72)
	0.73

	Trigger type
	
	 
	>0.9

	Recombinant hCG
	398 (97)
	308 (97)
	 

	GnRH agonist
	8 (2)
	7 (2)
	 

	Double trigger (rhCG + agonist)
	5 (1)
	4 (1)
	 

	Serum Progesterone level on trigger day
	0.75 (0.54)
	0.69 (0.38)
	0.13

	Serum Estradiol level on trigger day 
	1636 (1116)
	1611 (986)
	0.70


Data are expressed as mean ± standard deviation or number (%) except for rank of IVF cycle which is expressed as median [interquartile range]


























Table 3. Results of the residents’ survey.

	
	Groupe S
(N=6)
	Groupe C (N=5)
	P

	Residents reporting feeling stressed before their first retrieval 
	17 (1)
	40 (2)
	0.85

	Residents reporting feeling confident about their retrieval rate during the first retrievals 
	83 (5)
	20 (1)
	0.13

	Residents reporting feeling satisfied with their first retrievals 
	67 (4)
	20 (1)
	0.35


Data are expressed as percentage (n) 
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