
RESEARCH PAPER

Human papillomavirus vaccine uptake among men in France: a national time series
analysis for 2015-2018.
Jean-David Zeitouna,b, Antoine Duclosc,d, Vincent de Paradese, and Jérémie H. Lefèvref

aDepartment of Gastroenterology and Nutrition, Saint-Antoine Hospital, Paris, France; bCentre d’Epidémiologie Clinique, Hôtel Dieu Hospital, Paris,
France; cHealth Data Department, Lyon University Hospital, Lyon, France; dHealth Services and Performance Research Department (HESPER EA
7425), Lyon 1 Claude Bernard University, Lyon University, Lyon, France; eDepartment of Medicosurgical Proctology, Institut Léopold Bellan, Groupe
Hospitalier Saint-Joseph, Paris, France; fDepartment of Digestive Surgery, Sorbonne Université, Paris, France

ABSTRACT
While national authorities recommended and provided reimbursement for men who have sex with men
under 27 in 2016 and 2017, respectively, we aimed to comprehensively analyze human papillomavirus
(HPV) vaccine uptake in French men over a 4-year period surrounding these changes. Data regarding
HPV vaccine sales to men in all French pharmacies from 2015 through 2018 were retrieved through
query made to the national public insurance database. Data were classified according to the age of
patients and the time of dispensation so as to display aggregate uptake according to age over time.
Time-series analysis was conducted and an exponential smoothing extrapolation was selected to
analyze the impact of the reimbursement. Overall, 12,814 HPV vaccines were dispensed in men over
the study period. Age was available for the majority of cases (12,793; 99.8%), averaging 29. Dispensation
data for each year were the following: 1,917 (2015), 1,921 (2016), 2,643 (2017), 6,312 (2018). Age analysis
showed that vaccine uptake among men over 26 was substantial (n = 5974; 46.7%). The exponential
increase in the number of vaccines sold started after the second quarter of 2017. In conclusion, we
found that HPV vaccine uptake among French men is partly misaligned with recommendations and
reimbursement in terms of age, and still moderate overall even though we found signs of marked
increase in uptake over the most recent period, suggesting an effective impact of insurance coverage.
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Introduction

Human papillomavirus (HPV) vaccination has been shown to
be safe and effective in men.1,2 It has been assessed as mod-
erately effective against persistent lesions in already infected
men, and highly effective as prevention in HPV-naïve men.2

Therefore, many countries have promoted HPV vaccination
for boys or for men who have sex with men (MSM) so as to
pursue the public health objective to eliminate HPV infection
and its complications.3,4 However, actual uptake in men is
incompletely known and seems to vary among countries.
A report from Scotland has measured that a little less than
two-thirds of targeted MSM had adhered to a dedicated
national vaccine program during its first year of
implementation.4 Another local report from an Australian
sexual health clinic showed a higher figure for uptake, with
a 73.2% coverage rate among eligible MSM to whom the
vaccine was offered by their clinician, yet with an overall
coverage (i.e. all eligible MSM) considered as unsatisfactory,
measured at 42.6%.3

No such data exist for France. Whereas HPV vaccine
uptake in teenage girls has been particularly low in our coun-
try since its inception in 2007,5 on February 19, 2016, a report
from the French Advanced Council for Public Health (Haut
Conseil de la Santé Publique) recommended to propose and
cover HPV vaccine to MSM under 27 (with no lower age

threshold mentioned in its report).6 This recommendation
was followed in April 2017 by a governmental body
(Direction Générale de la Santé) in charge of designing and
executing national public health policy, which effectively
granted reimbursement for HPV vaccine in MSM under 27.
However, there is currently no published nor governmental
information regarding actual uptake of the HPV vaccine in
French men. Also, we have no data regarding “off-label”
vaccination, that is vaccination in men over 26.

Therefore, we aimed to report national HPV vaccine
uptake in French men over a four-year period surrounding
the inception of national reimbursement. In particular, we
aimed to analyze whether there had been an increase in
uptake following recommendation and expanded reimburse-
ment in young men and whether actual vaccination complies
with national recommendations in terms of age.

Methods

French MSM can decide to get vaccinated on their own or
following some medical advice but a prescription from
a physician is mandatory to retrieve the vaccine in pharma-
cies. Only men aged 26 or less are reimbursed while others
need to fund their vaccination out of pocket. No additional
national program was implemented.
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We retrieved dispensation data for men regarding the two
vaccines (Cervarix® from GlaxoSmithKline, Gardasil® from
Merck) available in France at the time of our study
(January 1, 2015-December 31, 2018). These data were
obtained through query made to the national public insurance
database, covering the entire French population. This data-
base contains exhaustive data regarding vaccine sales in
French community pharmacies. Data were classified accord-
ing to the age of patients and the quarter of dispensation over
the study period. Numbers of dispensed boxes were summed
so as to display aggregate semesterly uptake and yearly uptake
according to age. Use of anonymized patient data does not
require any approval from an ethics committee according to
the French ethic law.

Statistical analysis

Time-series analysis was conducted using IBM SPSS Statistics
24 (SPSS Inc., Chicago, IL). A linear regression model was
performed including the number of vaccines sold as main
outcome and the number of quarters as predictor, entered as
both a linear (T) and a quadratic term (T2). Exponential
smoothing extrapolation was selected to estimate the pre-
dicted values with a corresponding 95% confidence interval.
A p value <.05 was considered significant.

Results

Overall, 12,814 HPV vaccines were dispensed to men over the
study period. For 12,793 of them (99.8%), the age of the patient
was available, averaging 29 years. Vaccination started at the age
of 1 and the oldest patient was 80. Dispensation data for
each year were the following: 1917 (2015), 1921 (2016), 2643
(2017), 6312 (2018). Almost half (49.3%) of the vaccines that
were sold during the study period were used in 2018. Figure 1
displays the number of vaccines sold each year according to
subgroups of patients depending on their age range (5 years

interval), exhibiting two peaks: 11–25 years (n = 6263 vaccines;
48.9%) and 41–50 years (n = 2755 vaccines; 21.5%). Among
individuals younger than 10 years, very few vaccines were
dispensed (n = 550; 4.3%), with however a 50% increase in
sales between 2015–2016 and 2017–2018. For patients aged
from 11 to 30, the increase was of 287.3% (1462 vaccines in
2015–2016 vs. 5662 in 2017–2018). For middle-aged patients
(31–60 years old), the number of vaccines only mildly increased
across the study period (35% growth from 2086 in 2015–2016
to 2818 in 2017–2018). Vaccination in people over 60 was very
limited (n = 218; 1.7%).

The linear regression identified a concave relationship over
time in the curve shape between the number of vaccines sold
and quarters (p = .002 for T and p < .001 for T2, respectively).
Figure 2 represents the observed sales during the study period.
The exponential increase in the number of vaccines sold
started after the second quarter of 2017.

In 2017 and even more in 2018, a third peak was observed
around 24-25-26 years. In 2018, these three periods gathering
9 years of lifespan represented 11.3% of all sales that were
measured for this year.

Discussion

Our report regarding HPV vaccine uptake in French men is
comprehensive and spans over four years. It is therefore, to
our knowledge, one of the most quantitative assessments to
date regarding HPV vaccination in men. The strengths come
from the exhaustive and national scope of our data, the
methods we used, and the fact that the analysis surrounds
supplemental recommendation and reimbursement in men,
allowing to assess its likely impact on uptake in this
population.

Our study suggests at least two messages of interest in
public health and public policy. First, national vaccine uptake
in French men is showing signs of acceleration. As of
April 2017, actual coverage by public national insurance

Figure 1. Gross HPV vaccine sales in French men, according to 5-year age of patient groups and year.

3120 J.-D. ZEITOUN ET AL.



was effective for MSM under 27, and there has been a marked
increase in sales in 2017 and even more dramatically in 2018.
Time-series analysis, therefore, showed a significant impact
of the reimbursement of the vaccine by the French
Authorities on the number of vaccines sold. Although
encouraging, it seems likely that uptake is still insufficient.
Indeed, even if there is no official count of homosexuality in
our country, a landmark study has estimated that approxi-
mately 1% to 4% of the population was likely to experience
homosexual intercourse.7 According to the 2019 data from
the National Institute for Statistics and Economic Studies
(INSEE, Institut National de la Statistique et des Etudes
Economiques), there are currently 3,468,772 French men
whose age ranges from 18 to 26.8 We, therefore, estimate
that the target population may range from approximately
34,700 to 138,700 men depending on the quantitative
assumption regarding the actual prevalence of homosexuality.
Thus, with a cumulative number of 12,814 dispensed boxes
and given that 3 injections are needed and generally per-
formed, it seems plausible that the target population is under-
treated, from approximately 3% to 12% of the coverage
depending on assumptions. Second, vaccine uptake does not
fully comply with reimbursement recommendation. Our data
show that uptake was already present in 2015, while there was
no recommendation nor insurance coverage in men.
Foremost, age analysis revealed that vaccine uptake goes
well beyond recommendations, since men over 26 were
highly represented among the whole national sample
(n = 5974; 46.7%) while they need to pay out-of-pocket the
full price of the vaccine. Perhaps even more surprising is the
fact that children and at the other end of the spectrum,
elderly people were represented among the national sample.
We have no explanation for those findings.

Our study is limited by the administrative nature of its data.
Except for age and gender, we did not have access to clinical
data regarding the indication of the prescription, the immune
and HIV status of patients, and their sexual behaviors. Also,

since we analyzed sales and did not have access to patient
identification, we were not capable to say how many men were
dispensed. Given that hospital pharmacies were not included in
our dataset, our study may also have underestimated vaccine
uptake although vaccination through hospital is extremely rare
in France, and foremost hospital pharmacies have no stockpile
of vaccines, and therefore, patients that get vaccinated in hospi-
tals need to go in community pharmacies to buy it first. As such,
our completeness is thought to be very high. Last, we cannot
affirm that all dispensed vaccines were indeed administered
even though we believe that this was the case for the vast
majority of patients. However, there are currently no other
data available to our knowledge in France, particularly no indi-
vidual data from registries or clinical studies, and those we used,
therefore, provide the best material for estimation to date.

In conclusion, our 4-year national time-series analysis shows
that HPV vaccine uptake in French men is exhibiting signs of
increase even though likely still below target and partly mis-
aligned with national recommendations with respect to age.
Our findings yet suggest an effective impact of reimbursement
on vaccine uptake. Efforts should be pursued, such as national
campaigns and longitudinal surveys in sexual clinics, so as to
further increase coverage and monitor it respectively.
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Figure 2. Number of vaccines sold during every trimester of the study period.
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