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Abstract: Objectives. Abnormal uterine bleeding (AUB) is a common complaint of women in different
age groups, and endometrial biopsy is widely used to investigate the underlying causes. The aim of
this observational study was to assess factors influencing pain in patients undergoing endometrial
biopsy for AUB. Methods. Pain intensity before, during, and after Pipelle sampling was evaluated
using the numerical rating scale (NRS), where “0” represents no pain at all, “10”—the worst pain ever
possible. Pain rating was categorized as 1–6—mild to moderate, 7 and above as severe pain. Results.
The study included 160 women who underwent Pipelle biopsy. The median age in the cohort was
42 (34–48) years, 18.1% of women were postmenopausal, 56.3% were either overweight or obese, 30%
were nulliparous and 80% reported urban residency. The median pain score during the procedure
was 2 (0–4). Pain scores of 5 (4–7) were reported with the junior gynecologist and 2 (0–4) in the senior
gynecologist (p < 0.0001). Conclusion. The pain was found to have a strong association with the
type of provider performing the endometrial sampling procedure. This fact suggests the need for a
personalized approach and that psychological or informational interventions should be scheduled
before the procedure to decrease pain and increase satisfaction.

Keywords: abnormal uterine bleeding; Pipelle; endometrial biopsy; pain

1. Introduction

Abnormal uterine bleeding (AUB) is a complaint of one-third of outpatient visits to
gynecologist, more than two-thirds of consultations for peri- and postmenopausal patients,
and 5% of emergency department visits [1–4]. Depending on the age, patients might
have various underlying pathologies [5–9] and endometrial biopsy, such as conventional
dilatation and curettage (D&C), hysteroscopy, and aspirations procedures, are used to
establish the right diagnosis [1,3,10–13].

Conventional surgical procedures are performed under anesthesia, while office en-
dometrial sampling without anesthetic still remains the challenge, as it might be linked
to pain and discomfort [14], which in turn can impact the volume of endometrial tissue
obtained during the procedure [15]. However, for a valid pathohistological assessment,
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there is a need to obtain a sufficient amount of the endometrial specimen [3,15,16]. Overall,
there are many patient- and physician-related factors affecting the quality and amount of
sample obtained [15,17]. In particular, the pain caused by the biopsy procedure can increase
patient anxiety [18].

Impact of pain on the biopsy’s success remains underestimated and there are only a
few reports of inconclusive results [14,19,20]. Considering that the relationship between
Pipelle sampling and pain in patients undergoing endometrial biopsy for AUB has not
been established yet, the aim of this study was to investigate factors influencing it.

2. Materials and Methods

This is an observational study performed by analyzing the data of women who
underwent endometrial biopsy. The patients’ recruitment took place from June 2019 to
April 2021 at the Clinical Academic Department of Women’s Health of the University
Medical Center (UMC), Nur-Sultan City, Kazakhstan. The study protocol was approved
by the Institutional Research Ethics Committee of the Nazarbayev University (NU IREC)
and the University Medical Center (25 February 2019). The guidelines outlined in the
Declaration of Helsinki were followed. Each patient recruited to the study signed written
informed consent.

The criteria/indications for endometrial biopsy included abnormal uterine bleeding
in reproductive age, pre-, and postmenopausal patients. Therefore, the following inclusion
criteria for the study were identified: (1) female; (2) age 18 and older; (3) endometrial
biopsy recommended due to (but not limited to) abnormal uterine bleeding and irregular
cycles (for pre-menopausal women) or post-menopausal bleeding. Exclusion criteria
were the following: cervical cancer, pregnancy, acute pelvic inflammatory disease, blood
coagulation disorders, acute cervical or vaginal infection, uterine anomalies/malformations,
hysterectomy, previous endometrial ablation, or any intervention/procedure performed
for Asherman’s syndrome.

The Pipelle biopsy procedure was performed by two providers: junior specialist (less
than 5 years of experience) and senior specialist with more than 35 years of experience as
a gynecologist.

Demographic and clinical data were obtained from each participant during a medical
interview. Pain intensity before, during, and after Pipelle sampling was evaluated using
numerical rating scale (NRS) [21], where “0” represents no pain at all, “10”—the worst
pain ever possible. Pain rating 1–6 was categorized as mild to moderate, 7 and above—as
severe pain.

Descriptive statistics were reported as median (IQR) for continuous variables and n (%)
for categorical variables. Comparison of pain scores between patient’s menopausal status,
body mass index, type of healthcare provider, parity, education, income, and residency
was performed using Mann–Whitney U-test. Kruskal–Wallis test was utilized for testing
pain differences between age groups and indication for current biopsy. Univariate and
multivariate linear regression was run to understand the effects of type of healthcare
provider on pain during biopsy performance. p-values < 0.05 were considered significant.
All statistical analyses were performed with Stata 16 [22].

3. Results

The study included 160 women who underwent Pipelle biopsy, agreed to partici-
pate in the study and filled out the questionnaires. The median age in our cohort was
42 (34–48) years, 18.1% of women were postmenopausal, 56.3% were either overweight or
obese, 30% were nulliparous and 80% reported urban residency (Table 1).

We did not observe differences in the reported pain scores during biopsy performance
between different age groups, menopausal status, biopsy indication, parity, body mass
index (BMI), and socio-economic status such as residency, educational level, and income.
However, women who underwent Pipelle biopsy with the junior gynecology specialist
reported higher pain scores. The median pain score during the procedure was 2 (0–4) with
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the senior gynecology specialist, while women who underwent Pipelle sampling with the
junior specialist reported median biopsy pain as 5 (4–7), (p < 0.0001).

Table 1. Pain scores by patient characteristics.

N (%)
Pain Score

before
Biopsy

p-Value
Pain Score

during
Biopsy

p-Value
Pain Score

after
Biopsy

p-Value

Age group 0.2866 0.7676 0.16

≤44 94 (58.75%) 0 (0–2) 3 (1–5) 2 (1–4)

45–54 47 (29.4%) 1 (0–2.5) 3 (1–5) 1 (1–3)

≥55 19 (11.9%) 0 (0–2.5) 3 (1.5–5.5) 2 (0.5–4.5)

Menopausal status 0.4755 0.8933 0.6017

Premenopausal 131 (81.9%) 0 (0–2) 3 (1–5) 2 (1–4)

Postmenopausal 29 (18.1%) 0 (0–2) 3 (1–5) 2 (1–3)

Body mass index 0.216 0.8147 0.9082

Normal 70 (43.7%) 0 (0–1.75) 3 (1–5) 2 (1–3)

Overweight and obese 90 (56.3%) 1 (0–2) 3 (1–5) 2 (1–4)

Type of provider 0.0087 <0.0001 0.15

Senior OBGYN 100 (62.5%) 1 (0–3) 2 (0–5) 2 (1–3)

Junior OBGYN 60 (37.5%) 0 (0–1) 5 (3–6.25) 2.5 (1–4)

Indication for biopsy 0.7038 0.6526 0.4174

Abnormal bleeding in
reproductive age 97 (60.6%) 0 (0–2) 3 (1–5) 2 (1–4)

Premenopausal bleeding 29 (18.1%) 1 (0–2) 3 (1.5–5.5) 1 (1–3)

Postmenopausal bleeding 34 (21.3%) 0 (0–0.25) 3 (0.75–5) 1.5 (0.75–3.25)

Parity 0.6513 0.3791 0.1083

None 48 (30%) 0 (0–2) 3 (0–5.25) 2 (1–4.25)

One and more 112 (70%) 0 (0–2) 3 (1–5) 2 (1–3)

Education 0.6854 0.6854 0.6309

None, technical and
college 65 (40.6%) 0 (0–2) 3 (1–5) 2 (1–3)

High, postgraduate 87 (54.4%) 0 (0–2) 3 (0.5–5) 2 (1–4)

NA (missing values) 8 (5%)

Income 0.6715 0.5148 0.2308

Not satisfactory 29 (18.1%) 1 (0–2) 3 (0–5) 1 (1–3)

Satisfactory 91 (56.9%) 0 (1–0.25) 3 (1–5) 2 (1–4)

NA (missing values) 40 (25%)

Residency 0.7065 0.3226 0.08217

Urban 128 (80%) 0 (0–2) 3.5 (1–5) 2 (1–4)

Rural 30 (18.8%) 1 (0–1.75) 3 (0.25–4.5) 1 (1–2)

NA (missing values) 2 (1.2%)

Data presented (Q1–Q3) for continuous and N (%) for categorical variables.

4. Discussion

Abnormal uterine bleeding is very important in daily practice, and histologic assess-
ment of endometrial tissue obtained with biopsy with exclusion of endometrial pathology
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as an underlying cause of it is essential [2,3,9,13,23]. The majority of endometrial sampling
procedures are performed in outpatient settings, and the most important obstacle for the
successful completion of procedures is pain [24]. Success rate of endometrial sampling
refers to either the inability to reach uterine cavity or insufficiency of endometrial tissue
obtained for histological analysis [12,15,25]. Pipelle endometrial biopsy is widely used for
evaluation of AUB and performed in outpatient clinical settings without anesthesia. It has
been found that multiple factors may have an impact on the biopsy results, including vari-
able degree of pain during the procedure [14–16,26,27]. Conversely, in a recently published
paper we revealed that pain had no influence on Pipelle success rate [28]. We proposed that
proper patient information and understanding of Pipelle tool sampling benefits would facil-
itate a wide implementation of the technique and will have a positive impact on strategies
for providing high-quality care for patients [28].

However, this is the first study to evaluate factors influencing pain in patients un-
dergoing Pipelle endometrial biopsy for AUB. In this survey of 160 women, we found
that women who underwent Pipelle biopsy performed by a junior gynecologist reported
higher pain scores of 5 (4–7) in comparison with the same criteria evaluated during the
intervention performed by the senior gynecologist—2 (0–4), (p < 0.0001). One of the rare
recent studies on this topic reported severe pain in 9%, 43%, and 13% of participants prior
to, during, and after the procedure, respectively [29].

One recently published study [14] compared pain scores among three office sampling
methods (tampon, Tao brush, and endometrial biopsy using either Pipelle or EndoSampler)
and identified the presence of pain during the procedure. Cited authors revealed that
sampling using a tampon had significantly lower pain than both endometrial biopsy and
Tao brush. Pain with tampon sampling was positively correlated with age and pain with
endometrial sampling was inversely correlated with parity. Pain scores for Tao brush and
endometrial biopsy were not significantly related to age, menopausal status, or BMI. Our
study identified that the only factor influencing pain during Pipelle endometrial sampling
was physician’s experience, while no statistical differences were observed in pain by age
groups, menopausal status, biopsy indication, parity, BMI, residency, and educational level.
Assuming the limited number of reports on this topic, it is essential to highlight that the
physician’s experience impacts the pain level during the procedure, and this is the first
study very precisely underlining this issue.

In our previously published study, we reported the indications for endometrial biopsy
and patient age being the factors that have an impact on biopsy success rates, both D&C
and Pipelle. Moreover, the Pipelle biopsy was found to be highly reliable for the diagnosis
of endometrial hyperplasia and endometrial carcinoma. Based on the results of that study,
the endometrial sampling approach was recommended to be personalized and assessed
individually, considering all of the factors influencing the reliability and success rates
of the procedures [30]. Since the Pipelle biopsy is a cheap, simple to handle, safe, well
tolerated, and a reliable office or outpatient tool, it can be the initial diagnostic method in the
evaluation of AUB, except for patients with ultrasound scan results showing focal lesions
such as endometrial polyps. The results of the study confirm the additional fact in the
personalized approach to patients. Namely, we found that the only factor influencing pain
during Pipelle endometrial sampling was the physician’s experience. For that, whenever
the presence of factors decreasing the Pipelle success rate are realized, psychological or
informational interventions before the procedure should be scheduled to decrease pain
and increase patient satisfaction. Moreover, a senior physician with experience in Pipelle
sampling should perform the procedure.

Strengths and limitations. This is the first study in Kazakhstan related to Pipelle
endometrial biopsy and factors influencing pain in patients undergoing this procedure.
Moreover, this study is the first one identifying the importance of physicians’ experience on
pain during Pipelle endometrial sampling. A small number of patients, missing data, and
lack of association with other variables could be regarded as one of the limitations of this
research. Another limitation of this research might be the fact that we analyzed the pain in
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patients undergoing Pipelle endometrial sampling performed by specialists in Obstetrics
and Gynecology. In other countries and clinical settings worldwide, this procedure has
been performed by General of Family Medicine Practitioners as well. Furthermore, the level
of pain might be even higher if the procedure would have been performed by residents
belonging to different years of these three different programs. Further large-scale studies
with different psychological questionnaires and involving different specialties and residents
might improve the results’ validity.

5. Conclusions

Pain was found to have a strong association with the type of provider performing
the endometrial sampling procedure while association with other factors have not been
found to be significant. The fact that pain is linked to the physician’s experience suggests
that a personalized approach and psychological or informational interventions should be
scheduled before the procedure for patients undergoing endometrial biopsy to decrease
pain and increase satisfaction.

Author Contributions: M.T., F.L., G.B. and A.K. were responsible for conception and study design;
M.T., G.B. and T.U. were responsible for the data collection; F.F. and A.K. performed the data analysis;
G.A. and M.T. compiled and drafted the manuscript; G.A., M.T. and F.L. reviewed and finalized the
manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This study was supported by the Nazarbayev University Grant Number 110119FD4540,
2019–2021.

Institutional Review Board Statement: The study protocol was approved by the Institutional Re-
search Ethics Committee of the Nazarbayev University (NU IREC) and the University Medical Center
(25 February 2019).

Informed Consent Statement: The study was conducted in accordance with the Declaration of
Helsinki and the study protocol was approved by the Nazarbayev University School of Medicine
Institutional Research Ethics Committee (NUSOM IREC), protocol number 93, February, 2020, and
the University Medical Center Institutional Research Board (UMC IRB), protocol number 7, June 2019.
The guidelines outlined in the Declaration of Helsinki were followed. Each patient signed written
informed consent.

Data Availability Statement: The data from this study are available per reasonable request from the
project PI, Milan Terzic, milan.terzic@nu.edu.kz.

Conflicts of Interest: No potential conflict of interest is to be reported.

References
1. Khafaga, A.; Goldstein, S.R. Abnormal Uterine Bleeding. Obstet. Gynecol. Clin. N. Am. 2019, 46, 595–605. [CrossRef] [PubMed]
2. Clarke, M.A.; Long, B.J.; Sherman, M.E.; Lemens, M.A.; Podratz, K.C.; Hopkins, M.R.; Ahlberg, L.J.; Mc Guire, L.J.; Laughlin-

Tommaso, S.K.; Bakkum-Gamez, J.N.; et al. Risk assessment of endometrial cancer and endometrial intraepithelial neoplasia in
women with abnormal bleeding and implications for clinical management algorithms. Am. J. Obstet. Gynecol. 2020, 223, e1–e549.
[CrossRef] [PubMed]

3. Terzic, M.M.; Aimagambetova, G.; Terzic, S.; Norton, M.; Bapayeva, G.; Garzon, S. Current role of Pipelle endometrial sampling
in early diagnosis of endometrial cancer. Transl. Cancer Res. 2020, 9, 7716–7724. [CrossRef] [PubMed]

4. Abbas, T.; Husain, A. Emergency department management of abnormal uterine bleeding in the nonpregnant patient. Emerg. Med.
Pract. 2021, 23, 1–20.

5. Braun, M.M.; Overbeek-Wager, E.A.; Grumbo, R.J. Diagnosis and Management of Endometrial Cancer. Am. Fam. Physician 2016,
93, 468–474.

6. Koh, W.J.; Abu-Rustum, N.R.; Bean, S.; Bradley, K.; Campos, S.M.; Cho, K.R.; Chon, H.S.; Chu, C.; Cohn, D.; Crispens, M.A.; et al.
Uterine Neoplasms, Version 1.2018, NCCN Clinical Practice Guidelines in Oncology. J. Natl. Compr. Canc. Netw. 2018, 16, 170–199.
[CrossRef]

7. Nicholls-Dempsey, L.; Kamga-Ngande, C.; Bélisle, S.; Lapensée, L.; Roy, G.; Tremblay, C.; Simard-Émond, L. Endometrial Biopsy
in an Outpatient Gynaecological Setting: Overinvestigation. J. Obstet. Gynaecol. Can. 2018, 40, 1309–1314. [CrossRef]

8. Wouk, N.; Helton, M. Abnormal Uterine Bleeding in Premenopausal Women. Am. Fam. Physician 2019, 99, 435–443.
9. Terzic, M.; Aimagambetova, G.; Kunz, J.; Bapayeva, G.; Aitbayeva, B.; Terzic, S.; Laganà, A.S. Molecular Basis of Endometriosis

and Endometrial Cancer: Current Knowledge and Future Perspectives. Int. J. Mol. Sci. 2021, 22, 9274. [CrossRef]

http://doi.org/10.1016/j.ogc.2019.07.001
http://www.ncbi.nlm.nih.gov/pubmed/31677744
http://doi.org/10.1016/j.ajog.2020.03.032
http://www.ncbi.nlm.nih.gov/pubmed/32268124
http://doi.org/10.21037/tcr.2020.04.20
http://www.ncbi.nlm.nih.gov/pubmed/35117374
http://doi.org/10.6004/jnccn.2018.0006
http://doi.org/10.1016/j.jogc.2018.01.020
http://doi.org/10.3390/ijms22179274


J. Pers. Med. 2022, 12, 431 6 of 6

10. Kaunitz, A.M. Abnormal Uterine Bleeding in Reproductive-Age Women. JAMA 2019, 321, 2126–2127. [CrossRef]
11. Visser, N.C.; Breijer, M.C.; Herman, M.C.; Bekkers, R.L.; Veersema, S.; Opmeer, B.C.; Mol, B.W.; Timmermans, A.; Pijnenborg, J.M.

Factors attributing to the failure of endometrial sampling in women with postmenopausal bleeding. Acta Obstet. Gynecol. Scand.
2013, 92, 1216–1222. [CrossRef]

12. Adambekov, S.; Goughnour, S.L.; Mansuria, S.; Donnellan, N.; Elishaev, E.; Villanueva, H.J.; Edwards, R.P.; Bovbjerg, D.H.;
Linkov, F. Patient and provider factors associated with endometrial Pipelle sampling failure. Gynecol. Oncol. 2017, 144, 324–328.
[CrossRef] [PubMed]

13. Aimagambetova, G.; Terzic, S.; Laganà, A.S.; Bapayeva, G.; La Fleur, P.; Terzic, M. Contemporary Fertility-Sparing Management
Options of Early Stage Endometrioid Endometrial Cancer in Young Nulliparous Patients. J. Clin. Med. 2021, 11, 196. [CrossRef]
[PubMed]

14. Bagaria, M.; Wentzensen, N.; Clarke, M.; Hopkins, M.R.; Ahlberg, L.J.; Mc Guire, L.J.; Lemens, M.A.; Weaver, A.L.; VanOosten, A.;
Shields, E.; et al. Quantifying procedural pain associated with office gynecologic tract sampling methods. Gynecol. Oncol. 2021,
162, 128–133. [CrossRef] [PubMed]

15. Terzic, M.; Aimagambetova, G.; Bapayeva, G.; Ukybassova, T.; Kenbayeva, K.; Kaiyrlykyzy, A.; Ibrayimov, B.; Lyasova, A.;
Terzic, S.; Alkatout, I.; et al. Pipelle endometrial sampling success rates in Kazakhstani settings: Results from a prospective cohort
analysis. J. Obstet. Gynaecol. 2021, 30, 1–6. [CrossRef] [PubMed]

16. Piatek, S.; Warzecha, D.; Kisielewski, F.; Szymusik, I.; Panek, G.; Wielgos, M. Pipelle biopsy and dilatation and curettage in clinical
practice: Are factors affecting their effectiveness the same? J. Obstet. Gynaecol. Res. 2019, 45, 645–651. [CrossRef] [PubMed]

17. Elsandabesee, D.; Greenwood, P. The performance of Pipelle endometrial sampling in a dedicated postmenopausal bleeding
clinic. J. Obstet. Gynaecol. 2005, 25, 32–34. [CrossRef]

18. Soykan Sert, Z. Effect of video information on anxiety level in women undergoing endometrial biopsy. J. Contemp. Med. 2020,
10, 505–509. [CrossRef]

19. Rolim, M.O.; Morais, A.L.R.; Nogueira, C.S.; Araujo, M.D.S.M.; Moraes, D.V.; Coelho, R.A. Pain and anxiety in office histeroscopy.
Rev. Assoc. Med. Bras. 2020, 66, 1633–1637. [CrossRef]

20. Kozman, E.; Collins, P.; Howard, A.; Akanmu, T.; Gibbs, A.; Frazer, M. The effect of an intrauterine application of two percent
lignocaine gel on pain perception during Vabra endometrial sampling: A randomised double-blind, placebo-controlled trial. Br. J.
Obstet. Gynaecol. 2001, 108, 87–90. [CrossRef]

21. Haefeli, M.; Elfering, A. Pain assessment. Eur. Spine J. 2006, 15 (Suppl. S1), S17–S24. [CrossRef] [PubMed]
22. StataCorp LLC. Stata Statistical Software: Release 16. 2019. Available online: https://www.stata.com/support/faqs/resources/

citing-software-documentation-faqs/#:~:text=2019.,Station%2C%20TX%3A%20StataCorp%20LLC.&text=StataCorp.,-2017
(accessed on 20 August 2021).

23. Cheong, Y.; Cameron, I.T.; Critchley, H.O.D. Abnormal uterine bleeding. Br. Med. Bull. 2017, 123, 103–114. [CrossRef] [PubMed]
24. Charoenkwan, K.; Nantasupha, C. Methods of pain control during endometrial biopsy: A systematic review and meta-analysis of

randomized controlled trials. J. Obstet. Gynaecol. Res. 2020, 46, 9–30. [CrossRef]
25. Sanam, M.; Majid, M.M. Comparison the Diagnostic Value of Dilatation and Curettage Versus Endometrial Biopsy by Pipelle—A

Clinical Trial. Asian Pac. J. Cancer Prev. 2015, 16, 4971–4975. [CrossRef] [PubMed]
26. Xie, B.; Qian, C.; Yang, B.; Ning, C.; Yao, X.; Du, Y.; Shi, Y.; Luo, X.; Chen, X. Risk factors for unsuccessful office-based endometrial

biopsy: A comparative study of office-based endometrial biopsy (Pipelle) and diagnostic dilation and curettage. J. Minim. Invasive
Gynecol. 2018, 25, 724–729. [CrossRef] [PubMed]

27. Abbas, A.M.; Samy, A.; El-Naser Abd El-Gaber Ali, A.; Khodry, M.M.; Ahmed, M.A.M.; El-Rasheedy, M.I.; Abdallah, K.M.;
Mohammed, A.E.; Abdelbaky, W.H.; Raslan, O.K.; et al. Medications for pain relief in outpatient endometrial sampling or biopsy:
A systematic review and network meta-analysis. Fertil. Steril. 2019, 112, 140–148.e12. [CrossRef]

28. Kaiyrlykyzy, A.; Linkov, F.; Foster, F.; Bapayeva, G.; Ukybassova, T.; Aimagambetova, G.; Kenbayeva, K.; Ibrayimov, B.;
Lyasova, A.; Terzic, M. Pipelle endometrial biopsy for abnormal uterine bleeding: Do patient’s pain and anxiety really impact on
sampling success rate? BMC Women’s Health 2021, 21, 393. [CrossRef]

29. Adambekov, S.; Lopa, S.; Edwards, R.P.; Bovbjerg, D.H.; Linkov, F.; Donnellan, N. Anxiety and Pain in Patients Undergoing
Pipelle Endometrial Biopsy: A Prospective Study [11F]. Obstet. Gynecol. 2020, 135, 63S. [CrossRef]

30. Tanko, N.M.; Linkov, F.; Bapayeva, G.; Ukybassova, T.; Kaiyrlykyzy, A.; Aimagambetova, G.; Kenbayeva, K.; Ibrayimov, B.;
Lyasova, A.; Terzic, M. Pipelle Endometrial Biopsy for Abnormal Uterine Bleeding in Daily Clinical Practice: Why the Approach
to Patients Should Be Personalized? J. Pers. Med. 2021, 11, 970.

http://doi.org/10.1001/jama.2019.5248
http://doi.org/10.1111/aogs.12212
http://doi.org/10.1016/j.ygyno.2016.11.041
http://www.ncbi.nlm.nih.gov/pubmed/27912906
http://doi.org/10.3390/jcm11010196
http://www.ncbi.nlm.nih.gov/pubmed/35011935
http://doi.org/10.1016/j.ygyno.2021.04.033
http://www.ncbi.nlm.nih.gov/pubmed/33958213
http://doi.org/10.1080/01443615.2021.1953452
http://www.ncbi.nlm.nih.gov/pubmed/34592892
http://doi.org/10.1111/jog.13882
http://www.ncbi.nlm.nih.gov/pubmed/30548369
http://doi.org/10.1080/01443610400025390
http://doi.org/10.16899/jcm.771462
http://doi.org/10.1590/1806-9282.66.12.1633
http://doi.org/10.1111/j.1471-0528.2001.00005.x
http://doi.org/10.1007/s00586-005-1044-x
http://www.ncbi.nlm.nih.gov/pubmed/16320034
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/#:~:text=2019.,Station%2C%20TX%3A%20StataCorp%20LLC.&text=StataCorp.,-2017
https://www.stata.com/support/faqs/resources/citing-software-documentation-faqs/#:~:text=2019.,Station%2C%20TX%3A%20StataCorp%20LLC.&text=StataCorp.,-2017
http://doi.org/10.1093/bmb/ldx027
http://www.ncbi.nlm.nih.gov/pubmed/28910998
http://doi.org/10.1111/jog.14152
http://doi.org/10.7314/APJCP.2015.16.12.4971
http://www.ncbi.nlm.nih.gov/pubmed/26163624
http://doi.org/10.1016/j.jmig.2017.11.018
http://www.ncbi.nlm.nih.gov/pubmed/29223698
http://doi.org/10.1016/j.fertnstert.2019.03.028
http://doi.org/10.1186/s12905-021-01526-8
http://doi.org/10.1097/01.AOG.0000665100.70110.e3

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

