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A B S T R A C T   

The elimination of cervical cancer has been a priority of the World Health Organization since 2018. The number 
of these cancers induced by the human papillomavirus (HPV) could be drastically reduced through vaccination 
and regularly screening by Pap tests. Guidelines for cervical cancer screening apply to all women, including those 
who have sexual relations with women (WSW), as HPV can be transmitted during sex between two women. As far 
as we know, our study is the first that compare the Pap test rate between WSW and other women in France. We 
developed an 18-item questionnaire available on the internet for 15 days and finally analyzed the responses of 
2032 women. Based on their responses about their self-definition of their sexual orientation and their sexual 
behavior, we classified them into three groups of women: exclusive WSW, mixed WSW, and non-WSW. For each 
question, we tested the statistical differences in responses between these three groups. Our study shows in a large 
sample representative of the French population that exclusive WSW undergo Pap tests significantly less often 
than either mixed WSW or non-WSW. Among the exclusive WSW, 28.9 % had never had a Pap test, compared 
with 9 % of the mixed WSW and 3.1 % of non-WSW (p < 0,001). The responses to our questionnaire contribute to 
an understanding of this disparity and thus help to envision solutions for better care of all women, regardless of 
their sexual orientation; this point is crucial for prevention of cervical cancer.   

1. Introduction 

Cervical cancer is a virus-induced cancer: the persistence of infection 
by high-risk human papillomaviruses (HPVs) induces first precancerous 
and then cancerous lesions in the cervix. Cervical cancer is one of the 
diseases against which we have effective weapons: vaccination against 
HPV for primary prevention and the Papanicolaou (Pap) test for sec-
ondary prevention. Despite these two weapons, the number of cases per 
year worldwide is expected to increase from 511,000 in 2018 to 700,000 
in 2030 (World Health Organization, 2020). In the face of these and 
other alarming observations, the World Health Organization (WHO) 
declared the worldwide elimination of cervical cancer to be a public 
health priority in 2018 (Sauvaget and Weiderpass, 2019). 

Until 2019, France conducted individual screening for cervical can-
cer. A Pap test was recommended every 3 years for women aged 25 to 

65 years old. During the period of these guidelines, the incidence of 
cervical cancer incidence decreased drastically in France; the number of 
new cases fell from 3990 new cases in 1990 to 2920 cases in 2018, and 
mortality rate also fell markedly to 1117 deaths in 2018 (Hamers and 
Woronoff, 2019). Nonetheless this diminution began to slow down in 
2005. Cervical cancer is one of the only cancers with a prognosis that is 
worsening in France (Barré et al., 2016); its 5-year survival rate is 
dropping. National uptake of the Pap test in France is inadequate. The 
Weekly Epidemiologic Bulletin (Bulletin Épidémiologique Hebdomad-
aire, BEH) estimates it at 58.7 % although it had previously been ex-
pected to reach 80 % (Hamers and Jezeweski-Serra, 2019). In 
comparison, in the UK, where 3197 cases of cancer and 854 deaths from 
cervical cancer were recorded in 2018 (Cancer Research UK, 2021), the 
organized screening of women aged 25–64 years has achieved an uptake 
of the Pap test over 72 % (National Health Service, 2020), with a 
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downward trend over the last decade (National Health Service, 2021). 
As a reminder, organized screening is part of a screening campaign 
offered systematically to the entire population concerned, as opposed to 
individualized screening at the physician’s initiative. It can be hypoth-
esized that for an equal population size, organized screening has resul-
ted in more cancers being detected and deaths avoided in the UK than in 
France. 

In France, the reliance until 2019 on individual and not organized 
screening, except in several regions conducting pilot studies, created 
several disparities. This opportunistic screening produces geographical, 
social, and economic disparities affecting women in vulnerable situa-
tions including those from sexual minorities, such as women who have 
sexual relations with women (WSW) (Barré et al., 2016). Belonging, to a 
sexual minority is in itself a health determinant. A body of literature 
shows that being exposed to minority stress and experiencing situations 
of discrimination leads to more risky behaviors (Meyer, 2003; Lick et al., 
2013). Although the French literature on the health of WSW is extremely 
sparse (Chetcuti et al., 2013), foreign publications report that these 
women are in poorer health than their non-WSW counterparts. For 
example, they consume more tobacco, alcohol, and anxiolytics, and they 
utilize health care less often (Gonzales and Henning-Smith, 2017). WSW 
also have several risk factors for cervical cancer (Cochran et al., 2001). 
At the same time, they seem to have a lower perception of their risk of 
cervical cancer and more reluctance to be screened (McNair, 2009) 
(Tracy et al., 2010), although we have known since the end of the 1990 s 
that HPV can be transmitted between two women (Marrazzo et al., 
1998). Results of a recent study from the USA looking at cervical cancer 
screening in WSW suggests that WSW may have fewer Pap tests than 
other women (Agénor et al., 2017). 

As far as we know, our study is the first study aimed at determining 
whether WSW have fewer Pap tests than other women in France. The 
secondary objective is to understand the determinants of this lower 
uptake. 

2. Material and methods 

2.1. Study design 

The participants in our study were cisgender Frenchwomen whom 
we recruited to complete an internet questionnaire distributed by social 
networks, LGBT associations, and the investigator’s network of ac-
quaintances. We used snowball sampling, a method often used to study 
populations to whom it is normally difficult to gain access (Sadler et al., 
2010; Meyer and Wilson, 2009). 

The 18-item questionnaire was completed anonymously. It was 
hosted on the Nantes University Hospital Center’s Sphinx site to protect 
the data. It was available for 15 days (from February 3–18, 2020) and 
enabled us to collect information from 3074 women. We hoped to re-
cruit 150–300 WSW, who account for 5 %–10 % of the female popula-
tion in France (L’Institut français d’opinion publique (IFOP), 2017; 
Bajos Nathalie, 2008). 

The questionnaire responses were included in this study only if 
participants responded to all questions (except for one question, for 
which 6 answers were missing). 

We considered only the women aged from 25 to 65 years, the age 
group for whom the Pap test is recommended. Women who had un-
dergone cervical ablation were excluded because they are subject to a 
different screening regimen than the general population. Women who 
had never had sexual relations with either a man or woman were also 
excluded, as it is not recommended to use a speculum to examine them. 
Finally, among the 3074 women who completed the questionnaire, 2173 
were included in the analysis after application of these criteria (Fig. 1). 

2.2. Measures 

Our objective was to compare Pap test uptake between the WSW and 
the other women. We combined two criteria related to sexual behavior 
and self-definition to reliably define the WSW status reliably (Diamant 
et al., 1999); using only one of these two criteria can lead to more dis-
cordances as two studies have reported (Sell, 1997)(Shively et al., 
1983). One question (n◦ 5) asked them if they considered themselves to 
be WSW. Another (n◦ 6) asked them if they had sex only with women, 
only with men, with more women than men, or with more men than 
women. Accordingly, based on their responses on these two dimensions, 
we classified them into three groups. 

Thus, we called the group that both considered themselves WSW and 
had sex only with women exclusive WSW (n = 166) (Table 1). The group 
that considered themselves WSW and reported having sex with women 
and with men were called mixed WSW (n = 444). Finally, we labeled the 
women who responded both that they did not consider themselves WSW 
and that they had sex only with men non-WSW (n = 1422). 

Because women whose answers did not allow us to classify them in 
one of these three groups were not included in the study (n = 141) 
(Fig. 1), the sample size of this analysis fell from 2173 to 2032 women. 

Accordingly, we used these three groups — exclusive WSW, mixed 
WSW and non-WSW — as the independent variable with three modal-
ities to explain the following 10 dependent variables: one related to the 
rate of pap test uptake (Supplementary Data, questionnaire, question 
16), 7 related to knowledge and beliefs about the Pap test (Supple-
mentary Data, questionnaire, questions 9–15), 2 related to the “reluc-
tance” (Supplementary Data, questionnaire, questions 17 and 18). Note 
that question 18, “Why are you reluctant to have a pap test?”, was a 
multiple-choice question, the women could choose one or more answers 
and add free text if they wished. This question was only asked of women 

Fig. 1. Selection criteria used before analysis and number of individuals to whom they applied. Left: total number of women who completed the questionnaire. Right: 
total number of women included in this analysis after the application of 2 series of filters. 

Table 1 
Distribution of respondents according to their questionnaire answers.   

WSW 
No 

WSW 
Yes 

Groups of women 

Relations with more men than 
women 

129δ 220 Mixed WSW 444 (20 
%) 

Relations with more women than 
men 

3δ 224  

Relations only with women 4δ 166 Exclusive WSW166 (8 
%) 

Relations only with men 1422 5δ Non-WSW 
1422 (65 %)    

δWomen not included. 
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who had answered “yes” to the previous question: Are you reluctant to 
have a Pap test? (Question 17)”. 

We received approval for this study from the Nantes Group for Ethics 
in Health (GNEDS). 

2.3. Statistical analysis 

A Chi-2 test was performed for each question to test the indepen-
dence between the responses and the 3 groups of women considered. In 
the case of small numbers, we used Fisher’s exact test instead. The tests 
were considered significant when p < 0.05. The statistical analyses were 
performed with R software, version 3.6. 

A multivariate analysis was performed to take into account specific 
confounding factors when they existed (residential zone and work in a 
medical setting) in the statistical analyses of the variable to be 
explained. 

Supplementary Table 1 reports the numbers and percentages of the 
categorical variables characterizing the responders. We compared them 
with INSEE data, using a Chi-2 test. 

3. Results 

3.1. Population characteristics 

We compared the participants’ socioprofessional categories to those 
of the general population of women in France by using INSEE data from 
2019 (Institut National Statistique et des Études Économiques (INSEE), 
2019). Our sample is comparable to the general French population in 
terms of socioprofessional category. Women workers were nonetheless 
underrepresented in our study (1 % vs 8 % according to INSEE) 
(Table 2). 

Next, we compared our three groups for four factors: age, socio-
professional category, place of residence, and work in a medical setting. 
The three groups were similar in age and socioprofessional category 
(Supplementary Table 1). They differed for work in a medical setting 
and in place of residence. That is, the highest proportion of women 
working in this setting was found in the non-WSW (45.8 %) group, 
compared with the exclusive WSW (27.1 %) and mixed WSW (29.5 %) 
groups. To overcome this bias, we created two subgroups defined by 
their work in a medical setting (yes/no) but otherwise similar for age 
and socioprofessional category (Supplementary Tables 2 and 3). 

3.2. Rate of Pap test uptake 

The group of exclusive WSW had significantly fewer Pap tests than 
both the mixed WSW and the non-WSW (p < 0.001): 28.9 % of the 
exclusive WSW had never had a Pap test, compared with 9 % of the 
mixed WSW and 3.1 % of non-WSW. Only 55.4 % of the exclusive WSW 
reported they were up to date in their Pap tests, versus 76.8 % of the 
mixed WSW and 90 % of the non-WSW (Table 3). 

The same gradient was found among women not working in a 
medical setting. Among the exclusive WSW, 56.2 % were up to date in 
their Pap test, 76 % of the mixed WSW, and 89.4 % of the non-WSW (p <
0.001). 

Trends were similar for women working in medical settings; exclu-
sive WSW were significantly (p < 0.001) less often up to date in their Pap 
tests (53.3 %) than those in the other groups: 78.6 % for the mixed WSW 
and 90.8 % for the non-WSW. 

A multivariate analysis adjusted for work in a medical setting 
showed that the up-to-date Pap test remained significantly associated 
with sexual behavior (p < 0.001) (Supplementary Table 4 and Supple-
mentary Fig. 1). A similar multivariate analysis adjusted for residential 
zone also showed that up-to-date Pap tests remained significantly 
associated with sexual behavior regardless of zone (p < 0.001) (Sup-
plementary Table 5 and Supplementary Fig. 2). 

Knowledge and beliefs about the Pap test. 
The exclusive WSW group considered gynecologic care significantly 

less important than their overall medical care (21.7 % among exclusive 
WSW vs 5 % in non-WSW, p < 0.001) (question 8, Supplementary 
Table 6). At the same time, significantly more women in the exclusive 
WSW group did not answer the question about the purpose of the Pap 
test correctly (p < 0.001) (Question 9, Supplementary Table 7). Simi-
larly, knowledge of the risk factors for cervical cancer tended (p =
0.055) to be poorer in the mixed and exclusive WSW groups (32.4 % to 
33.1 %) than among non-WSW (38.1 %) (Question 13, Supplementary 
Table 8). 

As for the recommendations for the Pap test (questions 10–12), the 
exclusive WSW answered these 3 questions significantly (p < 0.001) 
more inaccurately than the other groups. We found the same trend when 
we analyzed these answers by professional experience, medical setting 
or not. The non-WSW always knew more about these issues than the 
other groups (Supplementary Tables 10 and 11). 

Among the exclusive WSW, 16.9 % considered a Pap test for WSW 
less useful than for other women, compared with 2 % of the non-WSW (p 
< 0.001) (Question 14, Supplementary Table 12). Question 20 asked 
about the risk of cervical cancer in WSW, and 27.7 % of the exclusive 
WSW thought they were at less risk than other women, versus 7.8 % of 
the non-WSW (p < 0.001) (Question 15, Supplementary Table 12). 

3.3. Reluctance 

The exclusive WSW were significantly more reluctant to undergo a 
Pap test than women in the other groups (p < 0.001): 58.2 % were 

Table 2 
Comparison of the distribution of socioprofessional categories of the re-
spondents compared with the general population.   

Study sample INSEE 
2019 

p 
value  

Number % %  

Farmer (owner) 4 0.2 0.8  0.22 
Tradesperson, shopkeeper, 

business owner 
69 3.4 3.9  

Manager and self-employed 
professional + Intermediate 
professional** 

777 + nr 38.2 + nr 16.8 +
28.3  

Office, sales, and service staff 869 42.8 41.7  
Blue-collar workers 20 1 8.1  
Not determined ** Not 

reported 
Not 
reported 

0.4  

Retiree * 28 1 Not 
reported  

Student * 167 8 Not 
reported  

No occupation * 98 5 Not 
reported  

* Category specific to our study; 
** Category specific to INSEE; 
nr = not reported́. 

Table 3 
Performance of a PAP test.   

Exclusive 
WSW (N =
166) 

Mixed 
WSW (N =
444) 

Non-WSW 
(N = 1422) 

Total (N 
= 2032) 

p 
value 

Your last Pap test dates from: <

0.001 I’ve never 
had one 

48 (28.9 %) 40 (9.0 %) 44 (3.1 %) 132 (6.5 
%) 

3 years or 
less 

92 (55.4 %) 341 (76.8 
%) 

1280 
(90.0 %) 

1713 
(84.3 %) 

4–6 years 10 (6.0 %) 42 (9.5 %) 74 (5.2 %) 126 (6.2 
%) 

More than 
6 years 

16 (9.6 %) 21 (4.7 %) 24 (1.7 %) 61 (3.0 
%)  
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reluctant versus 37.4 % of the mixed WSW and 19.9 % of the non-WSW 
(Table 4). 

We asked a supplementary question (n◦ 18) to understand the rea-
sons for this reluctance; these results are presented in Fig. 2. The answers 
of the three groups did not differ for the three proposed items, 
“Modesty”, Fear of pain” and “Invasive procedure”, the first cited by at 
least 25 % of responders and the other by at least 30 %, regardless of 
group. In contrast, the exclusive WSW and mixed WSW groups respon-
ded significantly more to the open response (p = 0.011). The word cloud 
associated with the answers of the 136 responders shows that the main 
words used by the responders are redundant with the previous closed 
questions (Fear, Unpleasant, Bad, Painful, Pain). We note among the 
answers some new words as “Time” and less frequently “Victim” and 
“Rape” (3 responders). 

4. Discussion 

This study, conducted in France among 2032 women, shows that 
WSW are significantly less often up to date in their Pap test than non- 
WSW, that is, the women who have sexual relations only with men 
(55.4 % vs 90.0 %). This finding did not change regardless of whether 
women worked or had worked in a medical setting. A cross-sectional 
study of a sample of 269 WSW in New York by Kerker et al., pub-
lished in 2006, also found this large difference; 66 % of the WSW were 
up to date, somewhat higher than in our study, versus 88 % of the non- 
WSW (Kerker et al., 2006). A more recent study published in 2017 by 
Agénor et al. analyzed a sample of 11,300 US women (Agénor et al., 
2017). The authors showed a significant difference in Pap test uptake in 
the preceding 3 years between the women we defined as non-WSW and 
as exclusive WSW (90.5 % vs 46.6 %). The exclusive WSW in our study 
reported that they had never had a Pap test more often than those also 
sexually active with men (mixed WSW): 28.9 % versus 9.0 %, respec-
tively. These figures were also found in a study published in 2000 by 
Bailey et al., in which 42 % of the exclusive WSW had never had a Pap 
test versus 12 % of mixed WSW (Bailey et al., 2000). Thus, the fact that a 
woman had sexual relations with a man appears to influence her cervical 
cancer screening behavior. 

Various reasons might explain this difference in rates between WSW 
and other women. We are going to try to analyze some of them in the 
light of our results. The most evident reason is the higher rate of 
reluctance about Pap tests expressed by WSW: 58.2 % of exclusive WSW, 
37.4 % of mixed WSW, and 19.9 % of non-WSW. 

The finding that of gap in expressed reluctance between the three 
groups was also found among women working in medical settings sug-
gests that awareness of health issues does not really have an effect on the 
higher rate of reluctance about Pap tests. The responses to question 18 
indicate that the main reasons for this reluctance (modesty, fear of pain, 
invasive procedure) are the same in the 3 groups of women, regardless of 
their sexual orientation (Supplementary Fig. 2). At the same time, we 
note that the WSWs responded significantly more frequently in free text. 
These results highlight two points. First, WSWs seem to have taken more 
advantage of this opportunity to express their reticence, emphasizing 
the issue of their invisibility in the health field (Daley, 1998). Second, 
pain seems to be a cause for reluctance shared by all women. Although 
little studied in the literature, this point appears to be a crucial one to 

investigate to improve women’s adherence to screening. An exhaustive 
consideration of patient reluctance requires taking other elements into 
account as well. For example, many studies show that WSW internalize 
biases such as internalized homophobia and fear of discrimination when 
they reveal their sexual orientation (Hirsch et al., 2016; Bjorkman and 
Malterud, 2009). The minority stress model, developed by several au-
thors (Meyer, 2003; Lick et al., 2013), is a further explanation of 
reluctance to undergo a Pap test and contributes to health disparities in 
general. 

Women’s knowledge of this test appears globally poor; they seem to 
be unaware of its utility and value, of the risk factors for cervical cancer, 
and of the guidelines for this preventive test. Our study showed that 
WSW had significantly less knowledge about the Pap test than the non- 
WSW, regardless of whether they worked in medical or non-medical 
settings. It may be explained in part by their lack of attention to their 
gynecologic care. That is, around four times as many exclusive WSW 
than the non-WSW in our study reported thinking that their gynecologic 
care is unimportant. This could be due to their lower rate of use of such 
gynecologic care as contraception and pregnancy-related care compared 
to that of other women. 

Moreover, the WSW in our study misperceived their risk of devel-
oping cervical cancer and their need for screening by Pap tests. The 
results of the study by Bailey et al. were similar: 22 % of the women 
defining themselves as lesbians thought they needed Pap tests less than 
other women (Bailey et al., 2000). This belief was associated with their 
screening practices. 

Healthcare professionals in general and physicians in particular have 
an essential role in providing information and thus in preventing cer-
vical cancer. Several studies have already described erroneous recom-
mendations to women that they did not need Pap tests (Marrazzo et al., 
2001). These inaccurate recommendations are probably due, at least in 
part, to a heteronormative professional training that mentioned sexual 
minorities very little if at all, although WSW may account for up to 10 % 
of French women. Physicians’ lack of awareness on this topic is unfor-
tunate as disclosing sexual orientation to providers was positively 
associated with cervical cancer screening (Greene et al., 2018). Under-
standing that sexual orientation is a real health determinant can 
encourage doctors to pay more attention to it. 

WSW need to receive the same screening by Pap tests as other 
women. The transmission of HPV between women has been established 
for several years (Marrazzo et al., 1998; Marrazzo et al., 2001). Case 
reports have described high-grade cervical HPV lesions in WSW who 
have never had sexual relations with men (Anderson et al., 2014). 
Moreover, their partners might previously have had sexual relations 
with men. WSW also have several risk factors for developing cervical 
cancer: they smoke more (Boehmer et al., 2012), they are at higher risk 
of STIs such as Chlamydiae (Singh et al., 2011), their age at first sexual 
relations is earlier than among women who have sexual relations only 
with men (16.8 vs 18.5 years) (Lhomond and Saurel-Cubizolles, 2003), 
and mixed WSW have more different lifetime partners than non-WSW 
(Fethers et al., 2000; Oswalt and Wyatt, 2013). 

The lack of representation of WSW in screening campaigns is another 
important element to consider. Moreover, it could be interesting to 
target these campaigns even more specifically at women with additional 
vulnerabilities. Indeed, authors who have studied intersectionality the-
ory have shown that access to screening is even more limited for certain 
subgroups of WSW (Greene et al., 2019). This type of study could be 
enriched in the future by addressing ethnicity and race for example. 

This report is, to our knowledge, the first quantitative study in France 
to compare Pap test uptake between WSW and other women. Our use of 
social networks and the snowball method enabled us to obtain a large 
number of responses to our questionnaire (N = 3074) in 15 days. This 
method is used when seeking to include individuals with specific char-
acteristics, such as a sexual minority, in a study. This large number of 
participants allowed us to recruit women in various occupational cate-
gories, representative of the general population, as shown by comparing 

Table 4 
Reluctance to undergo a Pap test.   

Exclusive WSW 
(N = 166) 

Mixed WSW 
(N = 444) 

Non-WSW 
(N = 1422) 

Total (N =
2032) 

p 
value 

Are you reluctant to have a Pap test? <

0.001 NA 1 0 2 3 
No 69 (41.8 %) 278 (62.6 %) 1137 (80.1 

%) 
1484 
(73.1 %) 

Yes 96 (58.2 %) 166 (37.4 %) 283 (19.9 %) 545 (26.9 
%)  
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them with the INSEE 2019 report. Women blue-collar workers are 
nonetheless underrepresented. 

Other biases must be pointed out. First there is a selection bias. The 
distribution of a computerized questionnaire by social networks limited 
inclusion to women with internet access and belonging to social net-
works. These points explain why our population is globally young: 85 % 
of the women were aged between 25 and 45 years, with a high pro-
portion of students. Moreover, we can suppose that women drawn to this 
topic were more likely to complete our questionnaire. We might there-
fore, despite our efforts, have selected women more interested in their 
health than most. Nonetheless, this means of questionnaire distribution 
seemed essential to us to be able to recruit the maximum number of 
participants. 

Confounding biases must also be taken into account. The date of the 
last Pap test was self-reported, a method that tends to overestimate the 
real rate of cervical cancer screening by Pap tests among these women. 

Overall, 827 women among 2032 participants worked in a medical 
setting, that is, 40 % of our sample. We might have supposed that 
women working in such an environment would have better knowledge 
about Pap tests and would be more up to date with this preventive care. 
Our questionnaire used the term “medical setting”, which actually 
covers a very heterogeneous population in terms of occupations and 
qualifications. A more precise term would have been desirable. Conse-
quently, to avoid any confounding bias, we excluded these women from 
the analysis of some questions. We also performed a multivariate anal-
ysis adjusted for working in the medical setting to avoid this con-
founding bias. As a reminder, a smaller proportion of WSW than other 
women, regardless of whether they worked in a medical setting, were up 
to date with their Pap tests. 

Another difficulty of conducting a study of WSW is the definition of 
WSW. This group is not homogeneous. Because every survey may use 
somewhat different criteria to define them, comparison between studies 
can be difficult. 

There also appears to be a chronological association between sexual 
orientation and health care pathway that must be taken into account to 
avoid confounding biases (Meyer and Wilson, 2009). In a recent French 
study, for example, some respondents explained that they stopped 
having regular Pap tests once they started having sex only with women 
(Mitrochine, 2020). Nonetheless, our questionnaire did not ask about 
this data item. 

5. Conclusion 

Our study shows that French WSW suffer from a severe lack of cer-
vical cancer screening by Pap tests. One reason for this is the lack of 
awareness among health professionals that patients’ sexual orientation 
is a real health determinant. In addition, the reluctances of WSW to have 

a Pap test and their lesser knowledge than other women on this subject 
are important obstacles that need to be studied in greater depth in order 
to identify areas for improvement. The deployment of organized cervical 
cancer screening allows us to hope that national Pap test screening up-
take will grow in France in the years to come. Nonetheless, to reach the 
WSW population better, these organized screening methods should be 
combined with campaigns targeting WSW and the results should be re- 
evaluated in a few years. 
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7. 
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