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Extreme pubic hair removal 
as a potential risk factor 
for recurrent urinary tract 
infections in women
Andrzej Galbarczyk 1,2*, Urszula M. Marcinkowska 2, Magdalena Klimek 2 & 
Grazyna Jasienska 2

Urinary tract infections (UTIs) are the most common infections experienced by women. Previously, 
scalp and facial hair in men have been shown to inhibit the growth of pathogenic bacteria. Here we 
hypothesize that having hairy genitalia might protect women from UTI. This study investigated 
grooming habits and occurrence of UTIs in the past 12 months in 2409 women (aged 18–45). Women 
who reported removing all their pubic hair at least weekly were defined as extreme groomers (66.8%). 
We collected additional information on covariates including age, having a first UTI at or before age 
15, spermicide use, having a new sex partner, and frequency of sexual intercourse during the past 
year. Extreme grooming was not associated with the risk of being diagnosed with UTI (OR = 1.17, 95% 
CI = 0.90–1.52), but was associated with a higher risk of recurrent UTIs, defined as three or more UTIs 
within 12 months (OR = 3.09, 95% CI = 1.35–7.06), after controlling for age, history of UTIs, and sexual 
practices. Other studies have found that hygienic purposes are the most common motivations for 
pubic hair removal. These results suggest that along with their pubes, women may be getting rid of 
important microbial niche and protection against recurrent UTIs.

Urinary tract infections (UTIs) are one of the most common infections worldwide, especially among women1. 
On average, one out of two women develop at least one UTI during her lifetime2,3. Many of them suffer from a 
so-called recurrent UTIs (rUTIs), when the infection occurs at least three times throughout 1 year4. Although 
most UTIs are caused by one species of bacteria, namely Escherichia coli, some of them can be caused by other 
bacteria or fungi5. UTIs cause significant patient distress and significant economic costs to the health care system 
and become increasingly difficult to treat, owing to the widespread emergence of an array of antibiotic resist-
ance mechanisms6. In this study we explore the potential associations between pubic hair removal and the risk 
of UTI and rUTIs.

Varying forms of pubic hair removal have been practiced across many cultures for centuries7. But since the 
mid-1990s, substantial or total removal of pubic hair has become a common practice in many Western societies8. 
Pubic hair removal is carried out by both men and women but appears to be more common among women7. 
Hygienic purposes are the most common motivations for pubic hair removal9. In his 1976 letter to the editor of 
Urology, Han M. Hanafy wrote that he had “noticed there are ‘occasional’ urinary tract infections in the Middle 
Eastern women compared to ‘frequent’ recurring infections in women in the United States. A striking differ-
ence is the customary ‘shaving’ or ‘epilation’ of the pubic-genital hair of married women in the Middle East. 
Many urologists from different countries in the Middle East concur that there is less infection in women in 
these countries because they shave or epilate the pubic-genital hair”10. However, Hanafy did not support these 
observations with any data. Actually, we were not able to find any studies demonstrating that pubic hair removal 
could affect the risk of UTIs.

In general, the idea of hair being dirty and unhygienic seems to be incorrect. Human hair has actually been 
shown to inhibit the growth of pathogenic bacteria. A study by Wakeam et al.11 demonstrated that bearded 
healthcare workers do not harbor more virulent bacteria in their beards and, in fact, clean-shaven men were 
10 percent more likely to harbor colonies of Staphylococcus aureus and more than three times as likely to be 
colonized with methicillin-resistant coagulase-negative staphylococci. Similarly, El Edelbi et al.12 has shown that 
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non-bearded healthcare workers had a significantly higher bacterial load in their facial flora than their bearded 
counterparts. Moreover, men with beards have bacteria that has antibacterial activity that could inhibit the 
growth of Escherichia coli and Staphylococcus aureus13. Another study demonstrated significant antibacterial 
effects of human scalp hair shafts on Staphylococcus aureus and Staphylococcus epidermidis14.

Therefore, if the facial and scalp hair has some antimicrobial properties, the same could apply to pubic hair. 
To the best of our knowledge this is the first study exploring the relationship of pubic hair removal with the risk 
of UTI and rUTIs among women of reproductive age. Here we hypothesize that having hairy genitalia might 
protect women from UTI and rUTIs.

Methods
Our study included adult women aged 18–45 years from Poland. The upper age limit was set at 45 years to avoid 
the effect of menopause-related hormonal changes that can increase susceptibility to UTIs15. Participants com-
pleted a cross-sectional online survey (Qualtrics, Provo, UT, USA) advertised via social media (e.g., Facebook). 
The survey was promoted as a “Women’s intimate health and wellness study”. The survey began with a short 
introduction where the general purpose of the study was explained to the participants and informed consent was 
obtained. All data were anonymously collected. The study was performed in accordance with the Declaration of 
Helsinki. Ethics approval was not required for this type of study, in accordance with Polish national legislation16.

The questionnaire collected information about age, medical history (age at first UTI, being pregnant and 
having genitourinary surgery during the past 12 months, being diagnosed with diabetes), and sexual practices 
(spermicide use, having a new sex partner, and frequency of sexual intercourse during the past 12 months). 
Participants were also asked to report their pubic hair removal and grooming practices (frequency of grooming 
and the amount of pubic hair participants typically remove) in the past 12 months. Following the methodology 
of Luster et al.17 we defined extreme groomers as those who remove all their pubic hair via grooming weekly or 
daily, all other women were classified as non-extreme groomers. Participants were also asked about the occur-
rence of UTI. UTI was assessed using the question, “During the past 12 months, how many times has a doctor 
told you that you had a urinary tract infection?”. Women were considered to meet the case definition for rUTIs 
if they had experienced at least three UTIs episodes in the past 12 months18.

Descriptive statistics were used to assess participant characteristics. Two binary logistic regression models 
were conducted to estimate the risk of being diagnosed with UTI and rUTIs in the past year among extreme 
groomers and non-extreme groomers. All analyses were a priori controlled for risk factors of UTI: age, having 
a first UTI at or before 15 years of age (Yes/No), spermicide use (Yes/No), having a new sex partner (Yes/No), 
and frequency of sexual intercourse (At least once per month/Less often) during the past year15,19. All analy-
ses were conducted using Statistica version 13.3 (TIBCO Software Inc., Palo Alto, CA, USA). We decided to 
exclude women who reported being pregnant (n = 144) or having genitourinary surgery (n = 65) during the past 
12 months, as well as those diagnosed with diabetes (n = 33), since all those factors could independently influ-
ence UTI occurrence19.

Results
The final sample consisted of 2409 women aged 18–45 (mean = 22.7, SD = 5.43). The characteristics of the study 
participants are presented in Table 1. Most of the participants (n = 2013; 83.6%) reported removing pubic hair 
via grooming at least weekly. Seventy-four percent of women (n = 1784) declared that they usually removed all 
their pubic hair in the past 12 months. Nearly 67% of the women (n = 1608) met both criteria and were classified 
as extreme groomers. Prevalence of at least one diagnosed UTI within the past 12 months was 15.7%, and 2.3% 
of participants reported rUTIs.

Extreme grooming was not associated with the risk of being diagnosed with at least one UTI during the last 
year (OR = 1.17, 95% CI = 0.90–1.52), after controlling for age, history of UTIs, and sexual practices. In this model 
frequent sexual intercourse (≥ 1 time per month) and having a first UTI at or before 15 years of age increased the 
likelihood of being diagnosed with UTI during the last year. Age, spermicide use, and having a new sex partner 
during the past year were not associated with UTI (Table 2).

However, women who were extreme groomers within the past 12 months were three times more likely to 
have had recurrent UTIs (OR = 3.09, 95% CI = 1.35–7.06), after controlling for age, history of UTIs, and sexual 
practices (Table 2). Having a first UTI in childhood, having a new sex partner, and frequent sexual intercourse 

Table 1.   The characteristics of study participants (N = 2409).

N %

At least one UTI in the past year 378 15.69

Recurrent UTIs 56 2.32

Extreme grooming 1608 66.75

New sex partner in the past year 907 37.65

Frequent sexual intercourse (≥ 1 time per month) 1635 67.87

Age at first UTI ≤ 15 years 293 12.16

Spermicide use 207 8.59
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during the past year were associated with the likelihood of recurrent UTIs. Age and spermicide use were not 
associated with recurrent UTIs (Table 2). The unadjusted odds ratios are presented in Supplementary Table S1.

Discussion
Our findings suggest that extreme pubic hair grooming may be associated with rUTIs among women of repro-
ductive age. There are several evolutionary hypotheses on why pubic hair exists, but none of them is supported 
by evidence9,20. Here we propose a new explanation—pubic hair might be beneficial for maintaining women’s 
urogenital health. Presented results suggest that along with their pubes, women may be getting rid of important 
protection against rUTIs. There are several plausible mechanisms which may explain our findings.

It could be hypothesized that the microbial communities that reside in pubic hair play key roles in pro-
tecting women’s urogenital health. Pubic hair is somewhat insulated from the environment and is colonized 
with a niche-specific bacteria21. Therefore, pubic hair microbiome seems to be quite stable (to the extent that 
bacterial profiling can be used in forensic practice). In contrast to male pubic hair, female pubic hair harbors 
different Lactobacillus species that could confer ‘antimicrobial protection’ by preventing colonization by other 
microorganisms21. Microbial populations of Lactobacillus species have a strong inhibitory effect on Escherichia 
coli, the most common causative agent for UTI22.

Apart from being a microbial niche for beneficial bacteria, pubic hair might exhibit antimicrobial properties 
of their own: hair-derived proteins and peptides with antimicrobial activity towards bacteria and fungi have been 
previously identified in human hair shafts23,24. It therefore seems plausible that extreme pubic hair removal may 
negatively affect the urogenital microbiome colonization.

However, only one recent study examined whether the urogenital microbiome differs between women with 
and without pubic hair. In this relatively small but cleverly designed study, urogenital microbiome was analyzed 
in women with and without pubic hair and in the same woman when she changed her pubic hair status25. This 
study has shown that pubic hair status did not determine women’s baseline genitourinary microbiome, but 
changing their pubic hair status—removing all or growing out pubic hair—influenced the composition of the 
vaginal microbiome (however not the urinary microbiome). Another study has shown that microbial sharing 
between the vaginal and bladder microbiota is very common and not only limited to pathogens but is also 
characteristic of health-associated commensals26. Geynisman-Tan et al.25 attributed the lack of changes in the 
urinary microbiome after changing pubic hair status to the fact that it could take more than 1 month to change 
the vaginal microbiome and to see a reciprocal change in the urinary microbiome. Further research is certainly 
needed to confirm these findings.

Finally, it should be noted, that pubic hair removal can lead to many health complications. The most com-
mon is genital itching, followed by irritation, skin infection, rash, cut or bleeding, acne, allergic reaction, and 
ingrown hair27. It has been suggested that pubic hair removal may cause skin microtrauma and subsequent spread 
of infectious agents throughout the skin in the genital area28. A vast majority of complications related to pubic 
hair removal occurs among women who shave pubic hair with a razor29. Unfortunately, we have not collected 
the information about the methods used to remove pubic hair. Certainly, more detailed information should be 
collected in future studies. Extreme and high-frequency pubic hair removal was also positively associated with a 
history of self-reported Sexually Transmitted Infections (STIs), including herpes, human papillomavirus, syphilis, 
and molluscum30 (but see17,31).

This study has some limitations to consider. Firstly, this was a fairly homogenous sample of young Polish 
women, the majority of whom were white. This was a convenience sample, and the results may not be generaliz-
able. Future research is needed to assess the pubic hair removal practices and UTIs prevalence in more diverse 
populations. Secondly, the data in our study were self-reported, prone to memory bias and could not be clini-
cally verified. Nevertheless, basing our research on a self-report internet survey resulted in a large sample size, 
which allowed to track the rUTIs prevalence (which is far less common than the typical UTI). Finally, future 
studies should test whether the relationship we observed can depend on the other perineal hygiene habits32 and 
medication, probiotics or natural products use33. Unfortunately, we did not collect such data.

To summarize, we propose a simple solution to a very important public health problem. It appears that giv-
ing up the extreme pubic hair removal will not completely prevent women from the occurrence of urinary tract 
infections. But despite the fact, that extreme pubic hair removal is commonly considered by many to be required 

Table 2.   Extreme grooming and the likelihood of urinary tract infections (UTIs) and recurrent urinary tract 
infections (rUTIs), after controlling for participant’s age, history of UTIs, and sexual practices. Results in bold 
are statistically significant (p < 0.05).

Urinary tract infections Recurrent urinary tract infections

OR − 95% + 95% p OR − 95% + 95% p

Age (years) 1.00 0.98 1.02 0.797 0.98 0.93 1.04 0.559

Extreme grooming 1.17 0.90 1.52 0.239 3.09 1.35 7.06 0.007

New sex partner in the past year 0.86 0.68 1.10 0.231 0.54 0.30 0.97 0.038

Frequent sexual intercourse (≥ 1 time per month) 3.05 2.24 4.16 < 0.001 8.73 2.66 28.60 < 0.001

Age at first UTI ≤ 15 years 3.63 2.74 4.80 < 0.001 3.05 1.65 5.64 < 0.001

Spermicide use 0.98 0.66 1.43 0.899 1.12 0.49 2.54 0.785
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to meet society’s standards of attractiveness, femininity, and cleanliness among women28,34 our results suggest 
that especially women experiencing recurrent UTIs might let their pubes grow and embrace hairy genitalia.

Data availability
The questionnaire and the datasets used and analyzed during the current study are available from the correspond-
ing author on reasonable request.

Received: 26 January 2023; Accepted: 1 November 2023

References
	 1.	 Yang, X. et al. Disease burden and long-term trends of urinary tract infections: A worldwide report. Front. Public Health 10, 888205 

(2022).
	 2.	 Osamwonyi, B. & Foley, C. Management of recurrent urinary tract infections in adults. Surgery (Oxford) 35, 299–305 (2017).
	 3.	 Nicolle, L. E. Uncomplicated urinary tract infection in adults including uncomplicated pyelonephritis. Urol. Clin. North Am. 35, 

1–12 (2008).
	 4.	 Malik, R. D., Wu, Y. R. & Zimmern, P. E. Definition of recurrent urinary tract infections in women: Which one to adopt?. Female 

Pelvic Med. Reconstr. Surg. 24, 424–429 (2018).
	 5.	 Flores-Mireles, A. L., Walker, J. N., Caparon, M. & Hultgren, S. J. Urinary tract infections: Epidemiology, mechanisms of infection 

and treatment options. Nat. Rev. Microbiol. 13, 269–284 (2015).
	 6.	 Gupta, K. & Bhadelia, N. Management of urinary tract infections from multidrug-resistant organisms. Infect. Dis. Clin. 28, 49–59 

(2014).
	 7.	 Ramsey, S., Sweeney, C., Fraser, M. & Oades, G. Pubic hair and sexuality: A review. J. Sex. Med. 6, 2102–2110 (2009).
	 8.	 Riddell, L., Varto, H. & Hodgson, Z. G. Smooth talking: The phenomenon of pubic hair removal in women. Can. J. Hum. Sex. 19, 

121 (2010).
	 9.	 Craig, L. K. & Gray, P. B. Pubic hair removal practices in cross-cultural perspective. Cross-Cult. Res. 53, 215–237 (2019).
	10.	 Hanafy, H. M. Role of pubic hair in urinary tract infections. Urology 7, 237 (1976).
	11.	 Wakeam, E. et al. Bacterial ecology of hospital workers’ facial hair: A cross-sectional study. J. Hosp. Infect. 87, 63–67 (2014).
	12.	 el Edelbi, M. et al. Facial microbial flora in bearded versus nonbearded men in the operating room setting: A single-center cross-

sectional STROBE-compliant observational study. Medicine 101, e29565 (2022).
	13.	 Harahap, I. Exploration of antibiotic producing bacteria from the human beard. In International Conference of CELSciTech 2019-Sci-

ence and Technology track (ICCELST-ST 2019) 106–111 (Atlantis Press, 2019).
	14.	 Kerk, S. K. et al. Bacteria display differential growth and adhesion characteristics on human hair shafts. Front. Microbiol. 9, 2145 

(2018).
	15.	 Hooton, T. M. Recurrent urinary tract infection in women. Int. J. Antimicrob. Agents 17, 259–268 (2001).
	16.	 Act of 5 December 1996, on the Professions of Doctor and Dentist. Dz.U. 1997, nr 28, poz. 152 (1997).
	17.	 Luster, J., Turner, A. N., Henry, J. P. Jr. & Gallo, M. F. Association between pubic hair grooming and prevalent sexually transmitted 

infection among female university students. PLoS One 14, e0221303 (2019).
	18.	 Scholes, D. et al. Risk factors for recurrent urinary tract infection in young women. J. Infect. Dis. 182, 1177–1182 (2000).
	19.	 Foxman, B. Urinary tract infection syndromes: Occurrence, recurrence, bacteriology, risk factors, and disease burden. Infect. Dis. 

Clin. 28, 1–13 (2014).
	20.	 Prokop, P. Male preference for female pubic hair: An evolutionary view. Anthropol. Anz. 73, 169–175 (2016).
	21.	 Tridico, S. R., Murray, D. C., Addison, J., Kirkbride, K. P. & Bunce, M. Metagenomic analyses of bacteria on human hairs: A qualita-

tive assessment for applications in forensic science. Investig. Genet. 5, 1–13 (2014).
	22.	 Beerepoot, M. A. J., van Geerlings, S. E., van Haarst, E. P., van Charante, N. M. & ter Riet, G. Nonantibiotic prophylaxis for recurrent 

urinary tract infections: A systematic review and meta-analysis of randomized controlled trials. J. Urol. 190, 1981–1989 (2013).
	23.	 Subbaiah, R. S. et al. Identification of antibacterial components in human hair shafts. Acta Derm. Venereol. 98, 708–710 (2018).
	24.	 Adav, S. S. et al. Studies on the proteome of human hair—Identification of histones and deamidated keratins. Sci. Rep. 8, 1–11 

(2018).
	25.	 Geynisman-Tan, J. et al. Bare versus hair: Do pubic hair grooming preferences dictate the urogenital microbiome?. Female Pelvic 

Med. Reconstr. Surg. 27, 532–537 (2021).
	26.	 Thomas-White, K. et al. Culturing of female bladder bacteria reveals an interconnected urogenital microbiota. Nat. Commun. 9, 

1–7 (2018).
	27.	 Butler, S. M., Smith, N. K., Collazo, E., Caltabiano, L. & Herbenick, D. Pubic hair preferences, reasons for removal, and associated 

genital symptoms: Comparisons between men and women. J. Sex. Med. 12, 48–58 (2015).
	28.	 Trager, J. D. K. Pubic hair removal—Pearls and pitfalls. J. Pediatr. Adolesc. Gynecol. 19, 117–123 (2006).
	29.	 DeMaria, A. L., Flores, M., Hirth, J. M. & Berenson, A. B. Complications related to pubic hair removal. Am. J. Obstet. Gynecol. 210, 

528-e1 (2014).
	30.	 Osterberg, E. C. et al. Correlation between pubic hair grooming and STIs: Results from a nationally representative probability 

sample. Sex. Transm. Infect. 93, 162–166 (2017).
	31.	 Gaither, T. W. et al. Pubic hair grooming and sexually transmitted infections: A clinic-based cross-sectional survey. Sex. Transm. 

Dis. 47, 419–425 (2020).
	32.	 Vyas, S., Sharma, P., Srivastava, K., Nautiyal, V. & Shrotriya, V. P. Role of behavioural risk factors in symptoms related to UTI 

among nursing students. J. Clin. Diagn. Res. 9, 15 (2015).
	33.	 Ching, C. B. Non-antibiotic approaches to preventing pediatric UTIs: A role for d-mannose, cranberry, and probiotics?. Curr. 

Urol. Rep. 23, 113–127 (2022).
	34.	 Tiggemann, M. & Hodgson, S. The hairlessness norm extended: Reasons for and predictors of women’s body hair removal at dif-

ferent body sites. Sex Roles 59, 889–897 (2008).

Acknowledgements
We are grateful to all participants who generously devoted their time to take part in this study. We also thank 
Morgan Jade, Radosław Starzycki, Heidi Colleran, Jessica Fiegert, Rebecca Brittain, and Magdalena Mijas. We 
also thank the funding institutions: the Ministry of Science and Higher Education (N43/DBS/000241); and Salus 
Publica Foundation.



5

Vol.:(0123456789)

Scientific Reports |        (2023) 13:19045  | https://doi.org/10.1038/s41598-023-46481-6

www.nature.com/scientificreports/

Author contributions
A.G. and G.J. conceived and designed the research. U.M.M. and M.K. advised on study concept and design. A.G. 
performed statistical analysis and prepared the first draft of the manuscript. M.K. significantly contributed to 
drafting and revision of manuscript. All authors have read, contributed to and approved of the final version of 
the paper.

Funding
Open Access funding enabled and organized by Projekt DEAL.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​023-​46481-6.

Correspondence and requests for materials should be addressed to A.G.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2023

https://doi.org/10.1038/s41598-023-46481-6
https://doi.org/10.1038/s41598-023-46481-6
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Extreme pubic hair removal as a potential risk factor for recurrent urinary tract infections in women
	Methods
	Results
	Discussion
	References
	Acknowledgements


