
Introduction
A substantial body of evidence supports the linkage 
between HPV and cervical cancer (1-3). The worldwide 
human papillomavirus (HPV) prevalence in cervical 
carcinomas is 99.7%, highlighting the importance of 
recognizing HPV transmission routes (4). However, 
there are contradictory results about the root of HPV 
transmission. While skin-to-skin and mucosa-to-mucosa 
contacts during the intercourse are considered the main 
pathways for HPV transmission, non-sexual contacts 
(e.g., vertical transmission from mother to fetus via 
placenta or amniotic fluid, or through vaginal mucosa or 
perinea at the time of delivery) have been also suggested 
by some studies as the causes of the given transmission 
(5-7). Horizontal transmission via instruments, fingers, 
mouth and non-sexual skin contact (6), self-inoculation 
in virgins (8-10), and genital warts in children without 
a history of sexual assault (11) have been determined as 
other transmission methods for the disease. HPV-DNA 
has been detected in 21% of the cases on the condom-
covered transvaginal ultrasound probes after examination 
and even after proper disinfection (12). In one study, 3% 
of the samples obtained from ultrasound probes before 
examination and 1.9% of them after examination were 

positive for high-risk HPV-DNAs (13) and, in some 
studies, free virions were found in addition to DNA (14).

HPVs are stable and resistant to heat and desiccation, 
and can preserve 30% of their infectivity even after seven 
days of desiccation of the surfaces, cloths, and gynecologic 
instruments (15). Gallay et al demonstrated that HPV 
existed on gynecologic office instruments (e.g., speculum 
handles and examination lamps) in 18% of the cases, 
even after their regular disinfection (16). However, there 
is no evidence proving these particles’ ability to cause 
the infection. HPV can persist in various environmental 
conditions and, due to the characteristics of its capsid, may 
resist disinfection through desiccation and ethanol. As a 
result, HPV-16 is resistant to several medical instruments 
sterilizers (e.g., glutaraldehyde); however, hypochlorite 
and high concentrations of per-acetic acid-silver-based 
disinfectants can disinfect it (17).

Perineal laser hair removal method, irrespective of its 
potential risks, has recently gained a considerable popularity 
due to the provision of women with widely accessible laser 
and intense pulsed light (IPL) devices accompanied by 
their relatively low cost and partly permanent hair removal 
outcome as well as the representation of hairlessness equal 
to sexual attractiveness by media and society. According 
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to American society of plastic surgeons, the side effects 
of laser hair removal procedures could be mild swelling 
around the hair follicles, temporary pigment changes, 
redness of the skin, temporary irritation resulting in 
blistering, crusting, scarring or other changes in skin 
texture (18).

A large number of studies investigated the side effects 
of laser hair removal methods; however, they failed to 
thoroughly examine the association between laser hair 
removal and HPV infection. This study, therefore, aimed 
to investigate the effect of skin contact with laser devices 
on HPV transmission.

Methods
Study Population 
In this descriptive study, a total of 809 sexually active 
women admitted to a gynecology clinic in Al-Zahra and 
Talegani teaching hospitals, Tabriz, Iran from February to 
December, 2022, either for specific gynecologic problems 
or for routine cervical cancer screening program were 
examined. To this end, women volunteering to participate 
in the survey were asked to answer the questions in a 
questionnaire.

Data Collection
The required questions were designed by the researchers to 
obtain information about the demographic characteristics, 
age at first intercourse, number of lifetime sexual partners, 
frequency of intercourse, number of sexually active years, 
as well as pubic and perineal hair grooming methods. 
A single-shared numerical code was assigned to each 
questionnaire and its related medical record containing 
the results of each participant’s HPV and cytology 
assessments.

Inclusion and Exclusion Criteria
The only inclusion criterion in this study was the 
application of laser hair removal tools by participants for 
at least five times prior to the study. Those with multi-
partners (e.g., sex workers) as well as those laser users 

utilizing personal heads on laser applier probes were 
excluded from this study.  

HPV Detection
The questionnaires were divided into HPV-positive 
and HPV-negative/regular cytology groups after the 
completion of sampling in December 2022 and the 
assessment of the related medical records. The two groups 
were adjusted for the present age, age at the time of first 
intercourse, number of lifetime sexual partners, number 
of sexually active years, and frequency of intercourse. The 
prevalence of the laser and IPL devices applications for 
hair grooming was determined for each group.

Statistical Methods
GraphPad Prism 8.0 (GraphPad Software, San Diego, 
CA, USA) was used to analyze the obtained data. The 
unpaired student t-test was performed to compare the 
data from two groups. Kolmogorov-Smirnov test was 
used to investigate the normality of residuals. A P-value 
<0.05 was considered a statistically significant difference 
between the groups.

Results
The Characteristics of Included Individuals
In this study, 549 HPV-negative/normal cytology females 
and 260 females with positive HPV were recruited. 
After matching the participants, 49 females without 
HPV infection and 10 females with HPV infection were 
excluded; therefore, 250 females with HPV infection and 
500 females without HPV infection, who aged between 
21-64 years, were included. The number of sexual partners 
for the cases and controls ranged from 1 to 10. According 
to the results, no statistically significant differences 
were found between females with HPV infection and 
females without HPV infection regarding the relationship 
between the number of sexual partners and the frequency 
of sexual intercourse per week (P = 0.7999 and P = 0.0750, 
respectively) (Table 1). 

The mean age for the case group was 40.86 years old, and 
the mean age for the control group was 41.89 years old. 
The mean age of the first sexual intercourse for the case 
and control groups were 22.88 and 22.68, respectively. The 
mean number of sexual partners for the case and control 
groups were 1.438 and 1.441, respectively. Furthermore, 
the frequencies of sexual intercourse per week for the case 

 ► Laser hair removal was associated with HPV transmission. 
 ► HPV may have been transmitted via non-sexual routes. 

Key Messages

Table 1. The Characteristics of Included Individuals

HPV Positive (n=250) HPV Negative (n=500) P Value

Age 40.86 ± 6.926 41.89 ± 7.487 0.0801

First sexual intercourse 22.88 ± 5.436 22.68 ± 4.909 0.6834

Number of sexual partners 1.438 ± 0.8775 1.441 ± 0.8081 0.7999

Frequency of sexual intercourse per week 1.079 ± 0.5809 1.149 ± 0.9858 0.0750

Monthly income (IRT) 15723000 ± 5979467 16026000 ± 6397345 0.5991

Education (Academic/non-academic) 136/114 233/267 0.0527

Data were presented as mean ± standard deviation.
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and control groups were 1.079 and 1.149, respectively 
(Table 1). No differences were observed between two 
groups in terms of monthly income and education 
(P = 0.5991, and P = 0.0527) (Table 1).

Years of Sexual Activity in HPV-Infected Individuals and 
Controls
HPV-infected individuals and controls were compared in 
terms of the number of sexual activity years. However, no 
statistically significant difference was detected between 
HPV-infected individuals and controls regarding the 
given years (Figure 1) (P = 0.3284).

Figure 1. Year of Sexual Activity in HPV-infected Individuals and Controls. 
ns: non-significant.

Figure 2. The Prevalence of Various Methods for Perineal Hair Removal Methods. A) shaving, B) waxing, C) electric epilator, D) cream hair removal, E) laser, and 
F) shaving along with other perineal hair removal methods.

The Prevalence of Shaving, Waxing, Electric Epilator, Hair 
Removal Cream, and Laser Hair Removal for Perineal 
Hair Removal
Our study results showed that 52.2%, 17.2%, 14.22%, 
23.6%, 59.2%, and 70% of the HPV-infected individuals 
utilized shaving, waxing, electric epilator, hair removal 
cream, laser, and shaving along with other methods for 
removing perineal hair, respectively (Figure 1). However, 
40.20%, 19.4%, 12.02%, 22%, 25%, 75.6% of the controls 
used to utilize shaving, waxing, electric epilator, hair 
removal cream, laser, and shaving along with other 
methods for removing perineal hair (Figure 2). The 
prevalence of perineal laser hair removal in HPV positive 
group was 59.2%, while it was 25% in HPV negative/
regular cytology group.  

Association of HPV status with the methods of perineal 
hair removal
According to our study results, a positive association was 
found between shaving and HPV infection (OR=1.625, 
95% CI = 1.199 to 2.209, and P = 0.0023) (Table 2). A 
significant positive association was also detected between 
laser hair removal and HPV infection (OR=4.353, 95% 
CI = 3.157 to 5.989, and P < 0.0001) (Table 2). However, 
no statistically significant associations were observed 
between electric epilator, waxing, and hair removal cream 
with HPV infection (all P > 0.05) (Table 2). The results 
revealed that 75% of the individuals with at least a bachelor 
degree had a history of laser therapy (Figure 3).
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Discussion
There are serious concerns about the possibility of 
infection transmission – HPV transmission, in particular 
– through the devices due to the growing popularity of 
the light-based devices like laser and IPL for long-term 
depilation of unwanted body hair (e.g., pubis, perineum, 
and external genitalia) as well as the necessity for the 
direct contact of applier head to the skin in order to energy 
delivery. The high stability of HPV and its resistance to 
the heat and desiccation increase the probability of the 
risk. Previous studies had failed to evaluate the risk of 
infection transmission through, particularly, laser devices. 
Therefore, a serious need was felt to carefully assess the 
risks of HPV transmission by routes other than the sexual 
activities since these risks had been weakly suggested in 
the literature but had not been given sufficient research 
attention.

Laser, seemingly, is an attractive means for women 
with more frequent sexual activity (e.g., sex workers 
and women with multi partners) which put them at a 
conspicuously higher risk of HPV transmission. At first, 
some may mistakenly think that the primary linkage is 
actually between “laser usage and frequency of sexual 
contacts” instead of “laser usage and HPV”. To eliminate 
this confusion, our two study groups were matched 
regarding the frequency of sexual contacts, the number 
of life-long sexual partners, and the number of sexually 
active years. To this end, first, women with multi partners 
(e.g., sex workers) were excluded from the study. The 
economic status of the case and control groups was also 
matched in order to remove the positive impact of a high 
income on the application of laser hair removal method as 
a costly method.
An interesting finding revealed by our study was the high 
prevalence of laser hair removal among highly educated 
women since 68% of the laser users had a bachelor’s degree 
or higher degrees, while only 23% of the non-laser users 
had similar educational degrees.

Limitations of the Study
Since a self-expression method was adopted in this study 
to collect the required data, some inaccurate data may have 
entered into the study due to the cultural factors. Since 
the HPV vaccination coverage in Iran was very poor, the 
vaccination history of the participants was not considered 
in this study, which was another limitation of this study.

Table 2. Associations Among Various Methods of Perineal Hair Removal and 
HPV Infection

Odds ratio 95% CI P Value

Shaving 1.625 1.199 to 2.209 0.0023

Waxing 0.8630 0.5843 to 1.276 0.4881

Electric epilator 1.214 0.7798 to 1.911 0.4146

Hair removal cream 1.095 0.7571 to 1.574 0.6434

Laser hair removal 4.353 3.157 to 5.989 < 0.0001

Figure 3. The Percentage of Individuals With/Without a History of Laser 
Therapy and With at Least a Bachelor’s Degree.

Conclusions
In sum, the prevalence of laser usage in HPV positive 
group was higher than that in HPV negative group, 
which may have suggested the possibility of HPV virus 
transmission via laser devices used in perineal/pubic 
hair removal method. Our finding was consistent with 
the results from previous studies on non-sexual routes 
of HPV transmission, and may have contributed to the 
related future studies. In our study, the case and control 
groups of previously manifested HPV results were also 
examined and the prevalence of laser usage in them was 
extracted. This approach was mainly based on restricted 
financial resources and could potentially be applied to 
HPV detection in future studies involving laser users. It 
was recommended that experimental and laboratory-
based studies on gynecologic office equipment should be 
conducted in order to detect the virus on light-applying 
devices and demonstrate its potential for pathogenesis. 
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