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The aim of this study was to describe the female to male
(FTM)transgenders demographic, epidemiologic characteristics and outcomes after
laparoscopic hysterectomy and bilateral oophorectomy surgery by one surgeon in FTM
transgender people.

This retrospective cohort study on FTM patients that referred to
one of the referral centers for transgender surgeries in the capital of Iran (Tehran) since
2016 and 2022. Consecutive method used for sampling method. Data analyzing was
done by SPSS, descriptive statistical, Pearson correlation coefficient and t-test.

We identified 105 FTM transgender patients undergoing laparoscopic
hysterectomy and bilateral oophorectomy. The mean age was 24.74+5.41 years, and the
mean age of first experience of transgender wasl10.51+3.68 years. There was a
significant correlation between transgender and marital status (P<0.04, r= 0.2) and
unemployment (P<0.05, r=0.5). There was a significant correlation between age of first
experiences of transgender and educational status (P<0.05, r=-0.1).49.5%of patients
have complications after surgery.

Hysterectomy and bilateral oophorectomy by laparoscopic approach
may have appropriate outcomes for reassignment surgery. Also, this study suggests
that probably less educational, occupational problems occur for transgender patients
if they undergo gender reassignment surgery at a younger age.

Laparoscopic, Hysterectomy, Bilateral, Salpingo-oopherectomy,
Reassignment Surgery
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Introduction

Transgender, gender dysphoria (GD), nonbinary
gender and transsexual (TS) persons, is an uncommon
medical condition in which there is difference between
phenotype and assigned gender at birth (1-5). The
prevalence of GD is reported to be six people per one
hundred thousand in the worldwide, although,
according to the population surveys, it estimates
considerably higher (3-8). Estimates overall prevalence
rates are more than 580 per one hundred thousand
people in the United States (4-6). The prevalence of
GD in men and women respectively is 6.8 and 2.6 per
100,000 people (7-10).

In recent years, the number of sex reassignment
surgery, including hysterectomies has been increased
(7-9). Approximately, more than 21% of female to
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male (FTM) transgender person undergo surgeries such
as hysterectomy-oophorectomy and mastectomy.
Hysterectomy with bilateral oophorectomy should be
safe, with minimum complications and minimally
invasive procedures (8-12).

Laparoscopic hysterectomy and bilateral
oophorectomy have been recommended methods in
FTM transgender people surgery (3, 11, 13). In this
study, we wused data and documents of
FTM transgender people undergoing hysterectomy and
bilateral oophorectomy in past years with laparoscopic
approach. The aim of our study was to describe the
demographic, epidemiologic characteristics and
outcomes  after  hysterectomy and  bilateral
oophorectomy surgery in FTM transgender people who
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were referred to one of the referral centers for
transgender surgeries in Iran.

Methods
Study Design and Population

This was a retrospective cohort study on female
transgender patients who were referred to Shohada
Tajrish Hospital as one of the referral centers for
transgender surgeries in the capital of Iran (Tehran)
since April 2016 to April 2021. The sampling method
in this study was consecutive method.

Inclusion criteria were all female to male
transgender  patients  undergoing  laparoscopic
hysterectomy and bilateral oophorectomy in a single
setting, the least age ofl8years, and female to male
gender dysphoria confirmation by psychologist and
psychiatrist assessments based on the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5) standard classification. Patients with a
history of recent surgical procedure (one month),
history of malignancy, and severe endometriosis were
excluded.

Demographic variables such as age, marital status,
occupational and education status and body mass index
(BMI) was collected. The outcomes and complications
of post surgeries (within 42 days of surgery) and
intraoperative  including bleeding (amount of
hemoglobin before and after), duration of the
operation, number of trocars for surgery and method of
entry were assessed. BMI classification is performed
according to the classification of World Health
Organization.

Written informed consent before surgery and
processing were obtained from all patients. The
protocol of this study was approved by the ethics
committee of Shahid Beheshti University of Medical
Sciences (code: IR_RSBMU.RETECH.REC.1400.501).

Laparoscopic Surgery Process

Laparoscopic  hysterectomy  with  bilateral
oophorectomy was performed by one surgeon. Patients
received 1000 mg of Prime Rose Vaginal Capsule 2
hours before surgery to prepare the cervix (14-17).

In the operating room, a uterine manipulator is
implanted in the lithotomy position. In the case of
cervical stenosis, surgery was performed without a
manipulator. The urinary catheterization was
performed. Then camera lens trocar placement was
done. The location of the trocar and the method of entry
were selected based on the surgeon's preference,
surgical history, body mass index and uterine size.
Initial 10 mm trocar was inserted into the umbilicus or
subxiphoid and then one or two 5 mm trocars were
inserted into the lateral rectus muscle and suprapubic
muscle. The trocar entry method was performed as
direct trocar entry or open modification method. After
examining the pelvis and upper abdomen and
hysterectomy and bilateral salpingo -oopherectomy
was performed. Then it was cut by the vagina
harmonics and after the uterus and appendages were
removed through the vagina, the vaginal cuff was
repaired closed with Vieryl 1 cut and then the vagina
was examined and if necessary, it was repaired. One
and six weeks postoperatively, patients were asked to
return for a check-up visit.

Statistical Analysis

SPSS platform version 22 (IBM, USA) was used
for statistical analysis. Frequency and mean and
standard deviation reported. Pearson correlation
coefficient and t-test used for data analyzing at the
significance level of 0.05.

Results
Epidemiology and demographic

Finally, we identified 105 FTM transgender patients
undergoing laparoscopic hysterectomy and bilateral
oophorectomy that met our criteria. The mean age of
105 patients was 24.74+5.41 years (Min:18 and Max:
39 years). Besides, the mean age of first experience of
GD was 10.5143.68 years which minimum and
maximum age of first experiences was five and 18
years respectively. The mean BMI of the participants
was23.89+- 4.92, and 41.9 percent of participants had
a normal BMI. Generally, just one patient was married
and 82.8% were single and had not sexual. Activity in
addition, 99 participants (94.3%) were unemployed.
Patient demographic and epidemiologic characteristics
are shown in Table 1.

Table 1. Patient demographic and epidemiologic characteristics

n = 105; no. (%)
or mean + SD

Age (years)

Age of onset (years)*
Body mass index
Underweight

Normal

24.74+5.41
10.5143.68
23.89+4.92
20 (19)
44 (41.9)
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n = 105; no. (%)

or mean = SD

Pre-obesity
Obesity I
Obesity I1
Obesity I11

Marital status
Single
Married

In relationship

Divorced

Education status
Illiterate
Primary/elementary
Diploma

Bachelor

Master

Doctorate

Living location
Rural areas

City

Capital
Occupationalstatus
Unemployed
Employed

28 (26.7)
10 (9.5)
1(1)
2(1.9)

87 (82.8)
1(1)
15 (14.3)
2(1.9)

3(2.9)
27 (25.7)
38 (36.2)
13 (12.4)
22 (20.9)
2(1.9)

16 (15.2)
47 (44.8)
42 (40)

99 (94.3)
6(5.7)

* Age of first experience of GD

There was a significant correlation between GD and
marital status (P<0.04, r=0.2) and occupational status
(unemployment) (P<0.05, r=0.5). There was a
significant correlation between age of the first
experiences of GD and educational status (P<0.05,
r=0.1). Besides, there was a significant
correlation between age and obesity (P<0.05, r=-0.2).

Clinical Characteristics, Complication and
Outcomes

The mean duration of surgery was 77.19+ 27.30
minutes. According to Table 2, 49.5 percent of patients
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had complications after surgery. Vaginal laceration
(42.8%, n=45) was a prevalent complication. About
66.7 percent (n=70) of participants had hormone
therapy before surgery.

92.4 percent of participants had no previous history
of abdominal surgery. Six endometriosis patients of
stage one, one endometriosis patient of stage three, and
two cases of small myoma were accidentally
discovered during the surgery.

Paired t-test showed that between before and after the
surgery, hemoglobin did not have a statistically
significant difference (P= 0.991).
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Table 2. Clinical Characteristics, Complication and Outcomes

n = 105; no. (%)

or mean + SD

Duration of surgery 77.19+£27.30
Hemoglobin

Before 12.75+1.32
After 12.73+9.17
Complication

None 53 (50.5)
Vaginal laceration 45 (42.8)
Hematoma 2 (1.9)
Hematuria 1(1)
Uterine perforation 2(1.9)
Urinary tract infection 2(1.9)

Access techniques

Direct 64 (61)

Open 41.(39)

Laparoscopic entry

Trans umbilical 96 (91.4)
Subxiphoid 9 (8.6%)

Hormone (before surgery)

No 35(33.3)
Testosterone 46 (43.8)
GnRH 24 (22.9)
Manipulator

0 15 (14.3)
1 90 (85.7)
Port 10

1 96 (91.4)
2 9 (8.6)
Port 5

1 3(2.9)
2 45 (42.9)
3 55(52.4)
4 (1)
Surgery history

No 97 (92.4)
Yes 8 (7.6)
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Discussion

This study described the surgical outcomes of
hysterectomy and bilateral oophorectomy. We found
that most FTM participants in this study had a normal
BMI. In addition, these results showed that FTM
participants were more likely to be younger, have a
normal BMI and with increasing age, BMI increases.
This finding is like Chen et al. study (7). In this study,
there was a significant correlation between transgender
and marital status and that FTM people have been less
married and in relationships. The reason for this
correlation may be the stigma in developing countries,
lack of understanding, religion or fear. Study of
Bretschneider, Sheyn (18) showed the mean age of
their participants was 23.9 years, and laparoscopic
approaches to hysterectomy were significantly
associated with lower incidences of complications (OR
0.09, 95% CI 0.04-0.18) (18).

It is likely that the occupational condition of
participants is relative to transgender condition. Also,
it is likely that the lower educational level of
transgender is reflective of their age of first experiences
of GD (19-22).

Our results showed that complications of
hysterectomy and bilateral oophorectomy were similar
with some studies, and no significant differences in
bleeding amount (hemoglobin level) and short
operation time. Beside postoperative complications
after hysterectomy and bilateral oophorectomy in our
study were lower than what has previously been
reported in the literature (22-24).

In view of the various approaches to sex
reassignment surgery, further studies and randomized
clinical trials are needed to determine the efficacy and
safety of the different techniques available. Limitations
of this study included the uncertainty of the duration of
treatment with testosterone and GnRH medication.
Testosterone may have an effect on preoperative
outcomes and can affect tissue quality and negatively
affect postoperative tissue healing (25).

Conclusion

Hysterectomy and bilateral oophorectomy by
laparoscopic approach may have appropriate outcomes

for reassignment surgery. Also, this study suggests that
probably less educational, occupational problems
occur for transgender patients if they undergo gender
reassignment surgery at a younger age.

Acknowledgments

None.

Authors’ Contribution

BN took the lead in writing the manuscript in
consultation with MA and LA. BN and SSF assisted
with the calculations, technical details and drafting the
manuscript. SSF helped to write the manuscript.

Ethical Statement

The protocol of this study was approved by the
Ethics committee of Shahid Beheshti University of
Medical Sciences (code:
IR.SBMU.RETECH.REC.1400.501) All principles of
Helsinki’s Declaration were met throughout the study
processes.

Availability of data and materials

The study data extracted for analyses in the current
publication are available from the corresponding
author upon reasonable request.

Conflict of Interest

The authors certify that they have no affiliations with
or involvement in any organization or entity with any
financial or non-financial interest in the subject or
materials discussed in the manuscript.

Funding

The authors received no financial support for the
research, authorship, and/or publication of this article.

References

1. Morrison SD, Chen ML, Crane CN. An overview
of female-to-male gender-confirming surgery. Nat
Rev Urol. 2017;14(8):486-500.
[DOI:10.1038/nrurol.2017.64] [PMID]

2. Leinung MC, Joseph J. Changing demographics in
transgender individuals seeking hormonal therapy:
are trans women more common than trans men?

Volume 9, March — April 2024

Transgend Health. 2020;5(4):241-5.
[DOI:10.1089/trgh.2019.0070] [PMID] [PMCID]

3. Alimohammadzadeh K, Akhlaghdoust M,
Bahrainian SA, Mirzaei A. Survey on Mental
Health of Iranian Medical Students: A Cross-
sectional Study in Islamic Azad University. Shiraz
E-Med J. 2017;18(7):e14929.
[DOI:10.5812/semj.14929]

Journal of Obstetrics, Gynecology and Cancer Research


https://doi.org/10.1038/nrurol.2017.64
https://www.ncbi.nlm.nih.gov/pubmed/28508877
https://doi.org/10.1089/trgh.2019.0070
https://www.ncbi.nlm.nih.gov/pubmed/33644314
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7906237
https://doi.org/10.5812/semj.14929

159 Transgender Laparoscopic Hysterectomy and Oophorectomy

10.

11.

12.

13.

Meerwijk  EL, Sevelius JM. Transgender
population size in the United States: a meta-
regression of population-based probability
samples. Am J Public Health. 2017;107(2):e1-e8.
[DOI:10.2105/AJPH.2016.303578] [PMID]
[PMCID]

Nouri B, Amini FG, Arab M, Ali-abad NR.
Comparison of the Outcomes of Direct Trocar
Insertion with Modified Open Entry in
Laparoscopic Surgery. Indian J Gynecol Oncol.
2021;19(4):78. [DOI:10.1007/s40944-021-00576-

|

Petruzzelli P, Tavassoli E, Zizzo R, Fiorio Tin
MC, Petruzzelli L, Benedetto M, et al. Single
center experience of laparoscopic
hysteroannessiectomy and  histopathological
outcomes in transgender men. Int J Impot Res.
2021;33(7):733-6. [PMID] [DOL:10.1038/s41443-
021-00408-9]

Chen I, Nguyen V, Hodge M, Mallick R, Gagné
H, Singh SS, et al. Surgical outcomes for
transgender men undergoing hysterectomy. J
Obstet Gynaecol Can. 2020;42(1):25-30.
[DOI:10.1016/j.joge.2019.05.009] [PMID]

Naeimi S, Akhlaghdoust M, Chaichian S, Moradi
Y, Zarbati N, Jafarabadi M. Quality of Life
changes in Iranian patients undergoing female-to-
male transsexual surgery: A prospective study.
Arch Iran Med. 2019;22(2):71-5.

Abboud S, Veldhuis C, Ballout S, Nadeem F,
Nyhan K, Hughes T. Sexual and gender minority
health in the Middle East and North Africa Region:
A scoping review. Int J Nurs Stud Adv. 2022;4:
100085. [DOI:10.1016/].1jnsa.2022.100085]

Swan J, Phillips TM, Sanders T, Mullens AB,
Debattista J, Bromdal A. Mental health and quality
of life outcomes of gender-affirming surgery: A
systematic literature review. J Gay Lesbian Ment
Health. 2023;27(1):2-45.
[DOI:10.1080/19359705.2021.2016537]

Nikfar B, Moazzami B, Chaichian S, Ghalichi L,
Ekhlasi-Hundrieser M, Chashmyazdan M, et al.
Sleep quality and its main determinants among
staff in a Persian private hospital. Arch Iran Med.
2018;21(11):524-9.

Emdadi R, Chaichian S, Mahboubi M, Moradi Y,
Akhlaghdoust M, Basharkhah A. Prevalence of
Vitamin D Deficiency Among Women of
Reproductive Age: A Multi Centric Study in
Tehran. Shiraz E-Med J. 2016;17(11):e40745.
[DOI:10.17795/semj40745]

Davoodi P, J. Ghadimi D, Rezaei M, Khazei
Tabari MA, Shirani A, Nouri B, et al
Endometriosis and  COVID-19: Clinical
Presentation and Quality of Life, a Systematic

Volume 9, March — April 2024

14.

15.

16.

17.

18.

19.

20.

21.

22.

Review. J Obstet Gynaecol Can Res. 2023;8(4):
315-26. [DOI:10.30699/joger.8.4.315]

Sarbazi F, Akbari E, Karimi A, Nouri B, Noori
Ardebili SH. The Clinical Outcome of
Laparoscopic Surgery for Endometriosis on Pain,
Ovarian Reserve, and Cancer Antigen 125 (CA-
125): A Cohort Study. Int J Fertil Steril. 2021;
15(4):275-9.

Nouri B, Roshandel S. Is Artificial Intelligence a
New Diagnostic Approach for Patients with
Endometriosis? Interv Pain Med Neuromod. 2022;
2(1):e128720. [DOI:10.5812/ipmn-128720]

Nouri B, Arab M, Lotfpour S. Efficacy of
Intraperitoneal Dexamethasone Infusion in
Reduction of Shoulder Pain and Nausea/Vomiting
After Gynecological Laparoscopy. Fertil Gynecol
Androl. 2021;1(1):e115089.
[DOI:10.5812/fga.115089]

Groenman F, Nikkels C, Huirne J, van
Trotsenburg M, Trum H. Robot-assisted
laparoscopic  colpectomy in female-to-male
transgender patients; technique and outcomes of a
prospective cohort study. Surg Endosc. 2017,
31(8):3363-9. [DOIL:10.1007/s00464-016-5333-8]
[PMID] [PMCID]

Bretschneider CE, Sheyn D, Pollard R, Ferrando
CA. Complication Rates and Outcomes After
Hysterectomy in Transgender Men. Obstet
Gynecol. 2018;132(5):1265-73.

[DOI:10.1097/A0G.0000000000002936] [PMID]

Elfering L, van de Grift TC, Bouman M-B, van
Mello NM, Groenman FA, Huirne JA, et al.
Combining total laparoscopic hysterectomy and
bilateral salpingo-oophorectomy with
subcutaneous mastectomy in trans men: The effect
on safety outcomes. Int J Transgend Health. 2020;
21(2):138-46. [PMID] [PMCID]
[DOI:10.1080/26895269.2020.1751014]

Jeftovic M, Stojanovic B, Bizic M, Stanojevic D,
Kisic J, Bencic M, Djordjevic ML. Hysterectomy
with Bilateral Salpingo-Oophorectomy in Female-
to-Male Gender Affirmation Surgery: Comparison
of Two Methods. Biomed Res Int. 2018;2018:
3472471. [DOI:10.1155/2018/3472471] [PMID]
[PMCID]

Ozceltik G, Hortu I, Itil IM, Yeniel AO. Vaginal
approach versus laparoscopy for hysterectomy in
transgender men. J Gynecol Obstet Hum Reprod.
2022;51(2):102286.
[DOI:10.1016/j.jogoh.2021.102286] [PMID]

Nikkels C, van Trotsenburg M, Huirne J, Bouman
M-B, de Leeuw R, van Mello N, et al. Vaginal
Colpectomy in Transgender Men: A Retrospective
Cohort Study on Surgical Procedure and
Outcomes. J Sex Med. 2019;16(6):924-33.
[DOI:10.1016/].jsxm.2019.03.263] [PMID]

Journal of Obstetrics, Gynecology and Cancer Research


https://doi.org/10.2105/AJPH.2016.303578
https://www.ncbi.nlm.nih.gov/pubmed/28075632
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5227946
https://doi.org/10.1007/s40944-021-00576-y
https://doi.org/10.1007/s40944-021-00576-y
https://www.ncbi.nlm.nih.gov/pubmed/33495585
https://doi.org/10.1038/s41443-021-00408-9
https://doi.org/10.1038/s41443-021-00408-9
https://doi.org/10.1016/j.jogc.2019.05.009
https://www.ncbi.nlm.nih.gov/pubmed/31679919
https://doi.org/10.1016/j.ijnsa.2022.100085
https://doi.org/10.1080/19359705.2021.2016537
https://doi.org/10.17795/semj40745
https://doi.org/10.30699/jogcr.8.4.315
https://doi.org/10.5812/ipmn-128720
https://doi.org/10.5812/fga.115089
https://doi.org/10.1007/s00464-016-5333-8
https://www.ncbi.nlm.nih.gov/pubmed/27844235
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5501901
https://doi.org/10.1097/AOG.0000000000002936
https://www.ncbi.nlm.nih.gov/pubmed/30303922
https://www.ncbi.nlm.nih.gov/pubmed/33015665
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7430461
https://doi.org/10.1080/26895269.2020.1751014
https://doi.org/10.1155/2018/3472471
https://www.ncbi.nlm.nih.gov/pubmed/29854744
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5964534
https://doi.org/10.1016/j.jogoh.2021.102286
https://www.ncbi.nlm.nih.gov/pubmed/34910989
https://doi.org/10.1016/j.jsxm.2019.03.263
https://www.ncbi.nlm.nih.gov/pubmed/31036523

Behnaz Nouri et al. 160

23

24.

. Hawkins M, Deutsch MB, Obedin-Maliver J,
Stark B, Grubman J, Jacoby A, Jacoby VL.
Endometrial findings among transgender and
gender nonbinary people using testosterone at the
time of gender-affirming hysterectomy. Fertil
Steril. 2021;115(5):1312-7.
[DOI:10.1016/j.fertnstert.2020.11.008] [PMID]

Dowers E, White C, Kingsley J, Swenson R.
Transgender experiences of occupation and the

How to Cite This Article:

25.

environment: A scoping review. J Occup Sci.
2019;26(4):496-510.
[DOI:10.1080/14427591.2018.1561382]

Nouri B, Baghestani AR, Pooransari P. Evening
Primrose versus Misoprostol for Cervical
Dilatation before Gynecologic Surgeries; a
Double-blind Randomized Clinical Trial. Indian J
Obstet Gynecol Res. 2021;6(2):87-94.
[DOI:10.30699/joger.6.2.87]

Nouri, B., Ajori, L., Arab, M., Sattarzad Fathi, S. Female-to-Male Transgender Undergoing Laparoscopic
Hysterectomy and Bilateral Oophorectomy: A Cohort Study on Epidemiology, Surgery and Outcomes. J Obstet

Gynecol Cancer Res. 2024;9(2):154-60.

Download citation:

RIS | EndNote | Mendeley |BibTeX |

Volume 9, March — April 2024

Journal of Obstetrics, Gynecology and Cancer Research


https://doi.org/10.1016/j.fertnstert.2020.11.008
https://www.ncbi.nlm.nih.gov/pubmed/33583596
https://doi.org/10.1080/14427591.2018.1561382
https://doi.org/10.30699/jogcr.6.2.87
https://www.jogcr.com/?_action=export&rf=ris&rc=711602
https://www.jogcr.com/?_action=export&rf=enw&rc=711602
https://www.jogcr.com/?_action=export&rf=ris&rc=711602
https://www.jogcr.com/?_action=export&rf=bibtex&rc=711602

	1. Department of Obstetrics and Gynecology, The Preventative Gynecology Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	2. Department of Obstetrics and Gynecology, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	3. Department of Gynecology-Oncology, Imam Hossein Medical Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
	4. Shahid Beheshti University of Medical Sciences, Tehran, Iran
	Introduction
	Methods
	Study Design and Population
	This was a retrospective cohort study on female transgender patients who were referred to Shohada Tajrish Hospital as one of the referral centers for transgender surgeries in the capital of Iran (Tehran) since April 2016 to April 2021. The sampling me...
	Inclusion criteria were all female to male transgender patients undergoing laparoscopic hysterectomy and bilateral oophorectomy in a single setting, the least age of18years, and female to male gender dysphoria confirmation by psychologist and psychiat...
	Demographic variables such as age, marital status, occupational and education status and body mass index (BMI) was collected. The outcomes and complications of post surgeries (within 42 days of surgery) and intraoperative including bleeding (amount of...
	Written informed consent before surgery and processing were obtained from all patients. The protocol of this study was approved by the ethics committee of Shahid Beheshti University of Medical Sciences (code: IR.SBMU.RETECH.REC.1400.501).
	Laparoscopic Surgery Process
	Laparoscopic hysterectomy with bilateral oophorectomy was performed by one surgeon. Patients received 1000 mg of Prime Rose Vaginal Capsule 2 hours before surgery to prepare the cervix (14-17).
	In the operating room, a uterine manipulator is implanted in the lithotomy position. In the case of cervical stenosis, surgery was performed without a manipulator. The urinary catheterization was performed. Then camera lens trocar placement was done. ...
	Statistical Analysis
	SPSS platform version 22 (IBM, USA) was used for statistical analysis. Frequency and mean and standard deviation reported. Pearson correlation coefficient and t-test used for data analyzing at the significance level of 0.05.

	Results
	Discussion
	Conclusion
	Acknowledgments
	Authors’ Contribution
	Ethical Statement
	Availability of data and materials
	Conflict of Interest
	Funding

	References

