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Abstract
Introduction: The purpose of this investigation was to assess the self-reported sexuality from obese 
adults who had undergone bariatric surgery.

Methods: This is a study performed at Institute of Obesity and Endoscopic Surgery from the 
Paraíba, Brazil. It was recruited 221 individuals. It was excluded patients with severe cognitive 
restriction and endocrine conditions. The patients underwent either gastric sleeve or bypass. It was 
used, for women, the Female Sexual Function Index (FSFI) and for men International Index of 
Erectile Function (IIEF). The continuous parameters were expressed by their means and standard 
deviations. The qualitative parameters were expressed by their frequencies. P ≤ 0.05 was used for 
rejecting the null hypothesis. The research was approved by the Research Ethics Committee. All 
recruited patients signed the consent form.

Results: It was recruited 221 patients (168 - 76.0% women and 53 - 24.0% men). The ages ranged 
from 18 to 72 years, with a mean of 40.7 ± 10.2 years. The mean follow-up was 2.9 ± 1.7 years. The 
most frequent ethnicity was brown (114 - 51.6%). With regard to marital status, (163 - 73.8%) were 
married and the majority completed higher education (119 - 53.8%). A significant reduction in BMI 
was observed - p<0.001. One hundred and seventy-five (79.2%) presented either with isolated type 2 
diabetes and hypertension or both; most of them presented control of associated morbidities. It was 
observed that the frequency with regard to female sexual function was similar between those who 
were above the cut-off point for good sexual function and those who did not have this condition 
(n=85; 50.6%; p=0.877). The domain of sexual satisfaction mostly presented a score below the 2nd 
quartile (n=99; 58.9%; p=0.021), indicating that these women had an impaired sexual function. 
It is worthwhile to mention the frequency of almost 80% of men reported having normal erectile 
function. Furthermore, six men (11.3%) became fathers. The general sexual function, after bariatric 
surgery, is similar in men as compared to women.

Conclusion: A trend for better results is more evident in men who underwent bariatric surgery. 
Observation about the high frequency of normal erectile function and fatherhood among men lends 
support to this outcome.
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Introduction
Sexual health is based on a complex and multidimensional process coordinated by several 

biological systems and affected by genetically and environmental aspects [1-4]. Male and female 
sexual dysfunctions represent a medical and psychological problem that adversely affect not 
only physical health and quality of life, as well as produce impairment of sexual function with a 
detrimental effect on self-esteem, body image, interpersonal relationships, and physical health in 
general, including fertility [1,5-10].

Among modifiable risk factors for male and female sexual dysfunctions one can report: Smoking, 
physical inactivity, obesity, excessive alcohol and drug consumption, and psychotropic substances 
use. Healthy lifestyle and diet changes could be a useful strategy for decreasing the risk of Erectile 
Dysfunction (ED) in men and the other sexual dysfunctions in both genders [11-15].
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In obese patients who underwent bariatric surgery, weight loss and 
control of comorbidities are likely outcomes, however the impact on 
the sexuality in both gender is still a matter of discussion [16-22]. The 
purpose of this investigation was to assess the self-reported sexuality 
from obese adults who had undergone this surgical procedure.

Methods
This is an observational and transversal study performed at 

Institute of Obesity and Endoscopic Surgery from the Paraíba State, 
Brazil (ICOEP).

It was recruited 221 individuals, being 168 women and 53 men 
with ages ranging from 18 to 72 years, with a mean of 40.7 ± 10.2 
years and median of 40 years who had undergone bariatric surgery 
with a mean follow-up of 2.9 ± 1.7 years.

It was excluded patients with severe cognitive restriction who 
could affect the answers for the questions included in the standard 
validated questioner, as well as those who had other endocrine 
conditions that produce sexual impairment.

The initial interview was made after explanation of the 
investigation and signature of patient consent. It was assured for all 
recruited people that the questioner answers would be kept in secret 
and used only scientific purpose.

The clinical data were collected from the surgical records.

The patients underwent two kinds of surgical procedures: Gastric 
sleeve or Bypass.

It was used, for women, the Female Sexual Function Index (FSFI) 
with a cut-off point of 26 [23,24] and for men International Index of 
Erectile Function (IIEF) with a normal range from 26 to 30 [25,26].

The sample size was calculated using the year number of bariatric 
surgery (n) in the ICOEP taking into consideration that there is a 
fifty percent of sexual dysfunction improvement, in the literature 
series [27]. It was calculated using Epi Info tool, accepting confidence 
interval of 95%.

The continuous parameters were expressed by their means and 
standard deviations, and also by median. The qualitative parameters 
were expressed by their absolute and relative frequencies.

It was used the chi-squared test and the exact test of Fisher for 
assessing differences among frequencies. For differences between the 
means continuous parameters, it was used the Mann-Whitney test.

p ≤ 0.05 was used for rejecting the null hypothesis.

The research was approved by the Research Ethics Committee 
of the Center for Higher Education and Development (CESED) – 
Campina Grande – Paraiba, Brazil. All recruited patients signed the 
consent form.

Results
Two hundred and twenty-one patients who had undergone 

bariatric surgery were recruited. Of these, 168 (76.0%) were women 
and 53 men (24.0%). The ages of these individuals ranged from 18 to 
72 years, with a mean of 40.7 ± 10.2 years. The median was 40.0 years. 
The mean ages of women and men were similar (women: mean - 40.7 
± 10.5 years, with a median of 39.5 years; men: mean - 40.6 ± 9.1 
years, with a median of 40.0 years – p=0.9088).

The most frequent ethnicity was brown with 114 (51.6%), followed 

by 88 white (39.8%), 12 black (5.4%) and seven yellow (3.2%).

Regarding the level of education, 119 (53.8%) had completed 
higher education, while 37 (16.7%) had not completed higher 
education, 56 (25.3%) completed high school and 9 (4.1%) finished 
elementary school.

With regard to marital status, 163 (73.8%) were married, 40 
(18.1%) were single, 17 (7.7%) were divorced and one (0.4%) was 
widowed.

One hundred and fifty-eight (71.5%) lived in Campina Grande, 
while 63 (28.5%) came from nearby cities or neighboring states.

With regard to the profession, 30 (13.6%) were teachers and 
14 (6.3%) were business people, with the others working in diverse 
professions.

A significant reduction in BMI was observed. In the period before 
the surgical procedure, the mean was 42.0 ± 5.6, with a median of 
41.0, while in the postoperative follow-up it was 28.1 ± 4.5, with a 
median of 27.0 - p<0.001.

Regarding clinical and health variables, there was a predominance 
of individuals with type 2 diabetes, blood high hypertension or 
both (175 - 79.2%); most of them presented control of associated 
morbidities, including anxiety and depression. Furthermore, there 
was a significant reduction in the construct of depression (pre-
operative n=64 - 29.0% and post-operative n=35 - 15.8% - p=0.0013).

Among women, the following frequencies were observed in the 
domains evaluated according to the Female Sexual Function Index 
(FSFI) questionnaire: Sexual desire (6.0), arousal (13.0), lubrication 
(15.5), orgasm (11.5), satisfaction (12.0) and pain (12.5).

It was observed that the frequency with regard to female sexual 
function was similar between those who were above the cut-off point 
for good sexual function and those who did not have this condition 
(n=85; 50.6%; p-value =0.877) Figure 1.

The domain of sexual satisfaction mostly presented a score below 
the 2nd quartile (n=99; 58.9%; p-value =0.021), indicating that these 
women had an impaired sexual function.

The medians and the interquartile positions, and also the 
minimum and maximum values (boxplot) for the score for men are 
expressed in Figure 2.

Although, the general sexual function, after bariatric surgery, is 
similar in men as compared to women, it is worthwhile to mention 
that perception of erectile function in men is approximately 80%. 
Furthermore, six men (11.3%) became fathers with the same spouses.

Discussion
As it was performed in the present research, nurses play an active 

role in the correct and sufficient collection of data for the sexual 

Category Scores n (%)

Severe 6-10 1 (1.9)

Moderate 11-16 2 (3.8)

Mild to moderate 17-21 2 (3.8)

Mild 22-25 6 (11.3)

No erectile dysfunction 26-30 42 (79.2)

Table 1: Erectile dysfunction classification*.

*According to Gonzáles et al.
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health situation, assessing the sexual health vulnerability ratio from 
the period of illness or condition, providing a wide range of care and 
diagnosing sexual problems and concerns. This way, it will contribute 
to improving the quality of life of men and women and preventing 
permanent health problems [28].

The study is justified by fact that obesity interferes with sexual 
function and the hypothesis that bariatric surgery could mitigate 
sexual dysfunction, however requiring further clinical studies 
to explore the relationship between bariatric surgery and sexual 
function, since the aspects of quality of life in several systems are still 
controversial and have not been well elucidated. Furthermore, studies 
do not show the association between possible changes in sexuality 
when comparing women and men. This is especially relevant as we 

consider the Patriarchal Society present in Brazil, particularly with 
regard to the north-eastern region, where the city of Campina Grande 
is located.

The contributions related to anthropometric and metabolic 
changes after bariatric surgery in sexual function are still incipient, 
particularly when using validated questionnaires. Thus, they are 
essential for a better understanding of this relationship.

Similar to what is described in the literature [27,29], the sample 
included more women when compared to men. This finding is found 
in the study of several diseases, probably due to the fact that women 
seek more health care services and are more concerned about their 
self-image [4].

Figure 1: Sexual function and the domains evaluated about sexuality in the female sample.

Figure 2: Sexual function and the evaluated domains about sexuality in the male sample.
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In the current study, the control variables are predominantly 
composed of brown, young [7,8,19-21,28] married individuals 
[7,28,30] with a high level of education [7,28,30] and good 
socioeconomic status [28]. This is probably due to the fact that these 
recruited individuals underwent bariatric surgery in a private obesity 
treatment center.

There is in most studies’ predominance of white ethnicity 
[7,8,20,21,30] which differs from the findings of the present study.

In accordance with the present study, there was significant 
reduction in BMI in the postoperative period of bariatric surgery, 
which was also described in other studies [8,21,31].

Obesity and related comorbidities can impair sexual function 
and quality of life [4,32]. Morbidities registered in the sample were 
predominantly: Type 2 diabetes, systemic arterial hypertension, 
often being associated in the same individual, similar data was also 
observed other studies [29].

The most commonly performed surgical technique in the present 
study was the bypass type, similar data found in the literature 
[8,21,31].

Female sexual function assessed after surgery, by the FSFI, 
revealed an impaired sexual function, as found in other studies [28]. 
It is likely that are other contributors to the relationship between 
obesity and impaired sexual function, such as excessive hanging skin 
and social or mental aspects, especially depression, may be important 
for the sexual life of women after bariatric surgery [4,29].

There is research showing improvement in female sexual function 
after bariatric surgery, but it is not maintained after four years of 
procedure [21].

It is recognized that obesity is strongly associated with sexual 
dysfunction. This construct, in obese females, appears to improve by 
substantial weight reduction. Obesity-related sexual dysfunction is 
a complex condition linked to a range of psychological, biological, 
and social factors. Health professional are encouraged to routinely 
evaluate the sexual function of the obese patient population to 
identify those in need of psychological intervention [1,2,10]. Further 
research utilizing standardized measurement instruments are needed 
to evaluate larger samples and longer postoperative intervals.

One of the most discussed problems in satisfactory sexual 
performance is having good erectile function. It is noteworthy that 
most men in the present study did not have post-surgery erectile 
dysfunction, demonstrating that weight loss with surgery increases 
erectile function [17,19,31]. Bariatric surgery can be effective in 
improving male sexual function in obese individuals [18].

Changes in the sexual function of both genders are variable, 
both with regard to the domains evaluated and the magnitude of 
the effect. Even though the hormonal function of both genders was 
not evaluated, it is possible to infer that there was an improvement 
in male fertility after surgery, with a record of paternity after the 
surgical procedure. Such improvement was not observed in women. 
The explanation for this finding may be related to the patriarchal and 
male chauvinist society living in the north-eastern region of Brazil.

Limitations
Regarding to the present study, the design and the sample size do 

not limit the validity of the main results about positive influences of 

bariatric treatment, especially in male gender. The implications for 
treatment of sexual dysfunctions in obese patients require further 
investigation, with larger samples and greater time of follow-up.

Conclusion
A trend towards better satisfaction with sexuality was observed 

among men who underwent bariatric surgery when compared to 
women. Important observation about the presence of almost normal 
erectile function and fatherhood among men lend support to the 
best surgical results, regarding sexuality, among men. Predictors 
of improvement and maintenance of quality of life, as well as more 
accuracy tool of investigation, self-body image and sexual function 
should be explored.

References
1. Mollaioli D, Ciocca G, Limoncin E, Di Santi S, Gravina GL, Carosa E, et 

al. Lifestyles and sexuality in men and women: The gender perspective in 
sexual medicine. Reprod Biol Endocrinol. 2020;18(1):10.

2. Irfan M, Hussain NHN, Noor NM, Mohamed M, Sidi H, Ismail SB. 
Epidemiology of male sexual dysfunction in Asian and European regions: 
A systematic review. Am J Mens Health. 2020;14(4):1557988320937200.

3. Jannini EA. SM = SM: The interface of systems medicine and sexual 
medicine for facing non-communicable diseases in a gender-dependent 
manner. Sex Med Rev. 2017;5(3):349-64.

4. Sarwer DB, Steffen KJ. Quality of life, body image and sexual functioning 
in bariatric surgery patients. Eur Eat Disord Reviews. 2015;23(6):504-8.

5. Kolotkin RL, Andersen JR. A systematic review of reviews: Exploring the 
relationship between obesity, weight loss and health related quality of life. 
Clin Obes. 2017;7(5):273-89.

6. Moxthe LC, Sauls R, Ruiz M, Stern M, Gonzalvo J, Gray HL. Effects of 
bariatric surgeries on male and female fertility: A systematic review. J 
Reprod Infertil. 2020;21(2):71-86.

7. Bond DS, Wing RR, Vithiananthan S, Sax HC, Roye GD, Ryder BA, et al. 
Significant resolution of female sexual dysfunction after bariatric surgery. 
Surg Obes Relat. 2011;7(1):1-7.

8. Luyssen J, Jans G, Bogaerts A, Ceulemans D, Matthys C, Van der Schueren 
B, et al. Contraception, menstruation, and sexuality after bariatric surgery: 
A prospective cohort study. Obes Surg. 2018;28(5):1385-93.

9. Sarwer DB, Hanson AJ, Voeller J, Steffen K. Obesity and sexual functioning. 
Curr Obes Rep. 2018;7(4):301-7.

10. Steffen KJ, King WC, White GW, Subak LL, Mitchell JE, Courcoulas AP, 
et al. Sexual functioning of men and women with severe obesity before 
bariatric surgery. Surg Obes Relat Dis. 2017;13(2):334-43.

11. Flores-Ortiz R, Malta DC, Velasquez-Melendez G. Adult body weight 
trends in 27 urban populations of Brazil from 2006 to 2016: A population-
based study. PLoS One. 2019;14(3):e0213254.

12. Reddon H, Guéant JL, Meyre D. The importance of gene–environment 
interactions in human obesity. Clin Sci.  2016;130(18):1571-97.

13. Wharton S, Lau DCW, Vallis M, Sharma AM, Biertho L, Campbell-
Scherer D, et al. Obesity in adults: A clinical practice guideline. CMAJ. 
2020;192(31):E875-91.

14. WHO. World Health Organization. Obesity and Overweight. 2020.

15. Oussaada SM, van Galen KA, Cooiman MI, Kleinendorst L, Hazebroek 
EJ, van Haelst MM, et al. The pathogenesis of obesity. Metabolism. 
2019;92:26-36.

16. Yacoubian AA, Nasr R. Review of post bariatric surgery effects on common 
genitourinary physiology. Int Braz J Urol. 2018;44(4):680-7.

https://pubmed.ncbi.nlm.nih.gov/32066450/
https://pubmed.ncbi.nlm.nih.gov/32066450/
https://pubmed.ncbi.nlm.nih.gov/32066450/
https://pubmed.ncbi.nlm.nih.gov/32623948/
https://pubmed.ncbi.nlm.nih.gov/32623948/
https://pubmed.ncbi.nlm.nih.gov/32623948/
https://pubmed.ncbi.nlm.nih.gov/28596070/
https://pubmed.ncbi.nlm.nih.gov/28596070/
https://pubmed.ncbi.nlm.nih.gov/28596070/
https://pubmed.ncbi.nlm.nih.gov/28695722/
https://pubmed.ncbi.nlm.nih.gov/28695722/
https://pubmed.ncbi.nlm.nih.gov/28695722/
https://pubmed.ncbi.nlm.nih.gov/32500010/
https://pubmed.ncbi.nlm.nih.gov/32500010/
https://pubmed.ncbi.nlm.nih.gov/32500010/
https://pubmed.ncbi.nlm.nih.gov/20678969/
https://pubmed.ncbi.nlm.nih.gov/20678969/
https://pubmed.ncbi.nlm.nih.gov/20678969/
https://pubmed.ncbi.nlm.nih.gov/29197048/
https://pubmed.ncbi.nlm.nih.gov/29197048/
https://pubmed.ncbi.nlm.nih.gov/29197048/
https://pubmed.ncbi.nlm.nih.gov/30220074/
https://pubmed.ncbi.nlm.nih.gov/30220074/
https://pubmed.ncbi.nlm.nih.gov/27986585/
https://pubmed.ncbi.nlm.nih.gov/27986585/
https://pubmed.ncbi.nlm.nih.gov/27986585/
https://pubmed.ncbi.nlm.nih.gov/30840675/
https://pubmed.ncbi.nlm.nih.gov/30840675/
https://pubmed.ncbi.nlm.nih.gov/30840675/
https://pubmed.ncbi.nlm.nih.gov/27503943/
https://pubmed.ncbi.nlm.nih.gov/27503943/
https://pubmed.ncbi.nlm.nih.gov/32753461/
https://pubmed.ncbi.nlm.nih.gov/32753461/
https://pubmed.ncbi.nlm.nih.gov/32753461/
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://pubmed.ncbi.nlm.nih.gov/30639246/
https://pubmed.ncbi.nlm.nih.gov/30639246/
https://pubmed.ncbi.nlm.nih.gov/30639246/
https://pubmed.ncbi.nlm.nih.gov/29412550/
https://pubmed.ncbi.nlm.nih.gov/29412550/


Camilla Ribeiro Lima de Farias, et al., World Journal of Surgery and Surgical Research - Public Health

2021 | Volume 4 | Article 13515Remedy Publications LLC., | http://surgeryresearchjournal.com

17. Glina FPA, de Freitas Barboza JW, Nunes VM, Glina S, Bernardo WM. 
What is the impact of bariatric surgery on erectile function? A systematic 
review and meta-analysis. Sex Med Rev. 2017;5(3):393-402.

18. Liu S, Cao D, Ren Z, Li J, Peng L, Zhang Q, et al. The relationships between 
bariatric surgery and sexual function: Current evidence based medicine. 
BMC Urol. 2020;20(1):150.

19. Reis LO, Favaro WJ, Barreiro GC, de Oliveira LC, Chaim EA, Fregonesi 
A, et al. Erectile dysfunction and hormonal imbalance in morbidly obese 
male is reversed after gastric bypass surgery: A prospective randomized 
controlled trial. Int J Androl. 2010;33(5):736-44.

20. Aleid M, Muneer A, Renshaw S, George J, Jenkinson AD, Adamo M, et al. 
Early effect of bariatric surgery on urogenital function in morbidly obese 
men. J Sex Med. 2017;14(2):205-4.

21. Sarwer DB, Wadden TA, Spitzer JC, Mitchell JE, Lancaster K, Courcoulas 
A, et al. 4-year changes in sex hormones, sexual functioning, and 
psychosocial status in women who underwent bariatric surgery. Obes 
Surg. 2018;28(4):892-9.

22. Oliveira CFA, Santos PO, Oliveira RA, Leite-Filho H, Almeida Oliveira 
AF, Bagano GO, et al. Changes in sexual function and positions in women 
with severe obesity after bariatric surgery. Sex Med. 2019;7(1):80-5.

23. Rosen RC, Brown C, Heiman J, Leiblum S, Meston CM, Shabsigh R, et al. 
The Female Sexual Function Index (FSFI): A multidimensional self-report 
instrument for the assessment of female sexual function. J Sex Marital 
Ther. 2000;26(2):191-208.

24. Bezerra KC, Feitoza SR, Vasconcelos CTM, Karbage SAL, Saboia DM, Oriá 
MOB. Sexual function of undergraduate women: A comparative study 
between Brazil and Italy. Rev Bras Enferm. 2018;71(suppl 3):1428-34.

25. Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra A. The 
International Index of Erectile Function (IIEF): A multidimensional scale 
for assessment of erectile dysfunction. Urology. 1997;49(6):822-30.

26. Gonzáles AI, Sties SW, Wittkopf PG, Mara LS, Ulbrich AZ, Cardoso FL, et 
al. Validation of the International Index of Erectile Function (IIFE) for use 
in Brazil. Arq Bras Cardiol. 2013;101(2):176-82.

27. Steffen KJ, King WC, White GE, Subak LL, Mitchell JE, Courcoulas AP, et 
al. Changes in sexual functioning in women and men in the 5 years after 
bariatric surgery. JAMA Surg. 2019;154(6):487-98.

28. Kılıç M. Prevalence and risk factors of sexual dysfunction in healthy 
women in Turkey. Afr Health Sci. 2019;19(3):2623-33.

29. Jäger P, Wolicki A, Spohnholz J, Senkal M. Review: Sex-specific aspects in 
the bariatric treatment of severely obese women. Int J Environ Res Public 
Health. 2020;17(8):2734.

30. Steffen KJ, King WC, White GW, Subak LL, Mitchell JE, Courcoulas AP, 
et al. Sexual functioning of men and women with severe obesity prior to 
bariatric surgery. Surg Obes Relat Dis. 2017;13(2):334-43.

31. Xu J, Wu Q, Zhang Y, Pei C. Effect of bariatric surgery on male sexual 
function: A meta-analysis and systematic review. Sex Med. 2019;7(3):270-
81.

32. Sarwer DB, Lavery M, Spitzer JC. A review of the relationship between 
extreme obesity, quality of life, and sexual function. Obes Surg 
2012;22(4):668-76.

https://pubmed.ncbi.nlm.nih.gov/28526630/
https://pubmed.ncbi.nlm.nih.gov/28526630/
https://pubmed.ncbi.nlm.nih.gov/28526630/
https://pubmed.ncbi.nlm.nih.gov/33008406/
https://pubmed.ncbi.nlm.nih.gov/33008406/
https://pubmed.ncbi.nlm.nih.gov/33008406/
https://pubmed.ncbi.nlm.nih.gov/20039972/
https://pubmed.ncbi.nlm.nih.gov/20039972/
https://pubmed.ncbi.nlm.nih.gov/20039972/
https://pubmed.ncbi.nlm.nih.gov/20039972/
https://pubmed.ncbi.nlm.nih.gov/28087357/
https://pubmed.ncbi.nlm.nih.gov/28087357/
https://pubmed.ncbi.nlm.nih.gov/28087357/
https://pubmed.ncbi.nlm.nih.gov/29164510/
https://pubmed.ncbi.nlm.nih.gov/29164510/
https://pubmed.ncbi.nlm.nih.gov/29164510/
https://pubmed.ncbi.nlm.nih.gov/29164510/
https://pubmed.ncbi.nlm.nih.gov/30509513/
https://pubmed.ncbi.nlm.nih.gov/30509513/
https://pubmed.ncbi.nlm.nih.gov/30509513/
https://pubmed.ncbi.nlm.nih.gov/10782451/
https://pubmed.ncbi.nlm.nih.gov/10782451/
https://pubmed.ncbi.nlm.nih.gov/10782451/
https://pubmed.ncbi.nlm.nih.gov/10782451/
https://pubmed.ncbi.nlm.nih.gov/29972544/
https://pubmed.ncbi.nlm.nih.gov/29972544/
https://pubmed.ncbi.nlm.nih.gov/29972544/
https://pubmed.ncbi.nlm.nih.gov/9187685/
https://pubmed.ncbi.nlm.nih.gov/9187685/
https://pubmed.ncbi.nlm.nih.gov/9187685/
https://pubmed.ncbi.nlm.nih.gov/23842798/
https://pubmed.ncbi.nlm.nih.gov/23842798/
https://pubmed.ncbi.nlm.nih.gov/23842798/
https://pubmed.ncbi.nlm.nih.gov/30785625/
https://pubmed.ncbi.nlm.nih.gov/30785625/
https://pubmed.ncbi.nlm.nih.gov/30785625/
https://pubmed.ncbi.nlm.nih.gov/32127835/
https://pubmed.ncbi.nlm.nih.gov/32127835/
https://pubmed.ncbi.nlm.nih.gov/32326591/
https://pubmed.ncbi.nlm.nih.gov/32326591/
https://pubmed.ncbi.nlm.nih.gov/32326591/
https://pubmed.ncbi.nlm.nih.gov/27986585/
https://pubmed.ncbi.nlm.nih.gov/27986585/
https://pubmed.ncbi.nlm.nih.gov/27986585/
https://pubmed.ncbi.nlm.nih.gov/31302076/
https://pubmed.ncbi.nlm.nih.gov/31302076/
https://pubmed.ncbi.nlm.nih.gov/31302076/
https://pubmed.ncbi.nlm.nih.gov/22293982/
https://pubmed.ncbi.nlm.nih.gov/22293982/
https://pubmed.ncbi.nlm.nih.gov/22293982/

	Title
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Limitations
	Conclusion
	References
	Table 1
	Figure 1
	Figure 2

