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Evaluation of a single-dose HPV vaccine strategy for 
promoting vaccine, health, and gender equity
Mathew Mercuri, Kristy Hackett, Ruanne V Barnabas, Claudia I Emerson

Although several countries have adopted a single-dose human papillomavirus (HPV) vaccination strategy, many other 
countries continue to include multiple doses in their vaccination programmes. There are ethical reasons to transition 
to a single-dose strategy. We discuss how a single-dose HPV vaccination strategy advances equity in three dimensions: 
vaccine equity, health equity, and gender equity. Adopting a  single-dose strategy eases pressure on vaccine supply, 
lowers programme costs, and is easier to distribute. This change facilitates vaccine procurement and implementation 
programmes (contributing to vaccine equity) and reaching hard to reach people or populations (contributing to health 
equity). A lower number of cases of HPV-related diseases that stem from greater vaccine distribution reduces the 
burden on women, who are at a higher risk of HPV-related disease or who act as caregivers, which prevents them 
from accessing opportunities that contribute to their empowerment (contributing to gender equity). Thus, pursuing 
the single-dose HPV vaccination programme strategy is ethically desirable.

Introduction
On December 16, 2022, WHO, on the advice of the 
Strategic Advisory Group of Experts on Immunization, 
updated their position on human papillomavirus (HPV) 
to include an alternative single-dose vaccination  
schedule as an off-label option for young people aged 
9–20 years.1 The decision was based on several factors, 
including results from a suite of evidence showing 
promise for a single dose of the vaccine to achieve an 
immune response close to that of two doses.2–5 A single-
dose schedule could replace the two-dose schedule that 
has been approved in many countries and is part of the 
routine vaccination strategy.

Several countries, including the UK6 and Australia,7 
have already transitioned to recommending a single-
dose HPV vaccination schedule. Likewise, in a report 
published on May 31, 2023,8 the Technical Advisory 
Group on vaccine-preventable diseases of the Pan 
American Health Organization (PAHO) recommended 
a switch to a single-dose HPV vaccination schedule. 
In November, 2023, the WHO Africa Regional 
Immunization Technical Advisory Group urged 
countries in Africa to adopt a single-dose HPV vaccination 
schedule.9 However, the wide adoption of a single-dose 
HPV vaccination strategy has yet to materialise. As of 
September, 2023, only ten (21%) of 47 PAHO countries 
and territories (including some low-income and middle-
income countries [LMICs]) had adopted the recom
mendation.10 In Africa, national advisory groups from 
only 16 (59%) of 27 countries that have incorporated 
HPV vaccine into their routine vaccination programmes 
have endorsed moving to a single-dose schedule, and 
few countries (eg, Cameroon and Cabo Verde) have 
adopted the recommendation.9 One reason for the slow 
adoption is the fact that public health officials might be 
hesitant to implement a single-dose schedule when 
some (often high-income) nations continue to use 
multiple doses of the HPV vaccine, wanting “to avoid 
having to justify the adoption of what might be perceived 
in their communities as a lower standard”.11 Practical 

considerations, such as fulfilling obligations in existing 
vaccine purchase contracts might also exist.

There are several compelling reasons to pursue a 
single-dose HPV vaccination strategy. A single-dose 
strategy helps to overcome barriers to vaccine 
procurement and distribution caused by vaccine supply 
and resource constraints and logistical challenges that 
come with the need for administration of multiple doses. 
Equally important, but less discussed, are the ethical 
reasons for pursuing a single-dose strategy. In this 
Personal View, we highlight how a single-dose 
HPV vaccination strategy advances equity on three 
dimensions—vaccine equity, health equity, and gender 
equity—and we argue that pursuing such a strategy is 
ethically desirable.

A single-dose HPV vaccination strategy 
advances vaccine equity
The UNDP advocates for vaccine equity (ie, “vaccines 
should be allocated across all countries based on needs 
and regardless of their economic status”), under the 
principle that every human should have the right to the 
“highest attainable standard of health”.12 The COVID-19 
pandemic highlighted both the global inequities in 
vaccine access and coverage, and the downstream 
health and economic effects such inequities have on 
communities struggling to procure and distribute 
vaccines. For example, a UNDP analysis showed that 
low-income countries had the lowest access to vaccines 
for COVID-19, which led to their substantially lower 
gross domestic product relative to nations with more 
complete vaccine access. Reduced economic activity 
pushes more people into poverty and widens wealth 
gaps both within and between nations, which leads to 
inequitable health outcomes (due to additional 
constraints on obtaining and distributing health-related 
resources). In other words, vaccine inequities 
exacerbate existing health and economic disparities—
programmes that improve access to vaccines can help 
break that cycle.
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Vaccine inequities are not unique to COVID-19. There 
are wide disparities in coverage of several routine 
vaccines,13 especially between high-income and low-
income countries.14 Uptake of the HPV vaccine in 
some LMICs is estimated to be as low as 5% among 
eligible girls, compared with approximately 90% in 
many high-income countries.15 Unsurprisingly, a 
disproportionate number of cervical cancer cases 
(primarily caused by HPV infection) and deaths occur 
in settings with less access to HPV vaccines.16 Thus, 
cervical cancer has been described as a “disease of 
inequity of access to healthcare”.17

Inequities in vaccine coverage often stem from several 
barriers to access and distribution, such as local 
resource constraints and logistical challenges. For 
example, material (eg, vaccine, syringes, needles, etc) 
and human resource costs (eg, someone to safely inject 
the vaccine, keep records, etc) associated with each 
administered vaccine dose can make a multiple-dose 
HPV vaccination strategy cost-prohibitive as part of a 
public health programme in some communities. A 
single-dose strategy requires fewer vaccines and only 
one interaction with individuals or communities 
receiving the vaccine, and thus, it is typically cheaper to 
implement.18 Shortages in the global supply19 also create 
barriers that lead to inequities, as shortages raise com
petition for procuring vaccines that can leave LMICs 
or marginalised communities at a disadvantage in 
obtaining enough doses to ensure sufficient coverage.20 
A 2022 WHO Global Market Study on HPV19 suggests 
that adoption of a single-dose strategy would improve 
the supply–demand balance and allow for a wider 
expansion of current HPV vaccination programmes 
(eg, to older cohorts).

The recommendation of a single-dose HPV vaccination  
schedule should not be considered only for countries that 
cannot afford multiple doses. Unless a single-dose 
schedule is adopted by communities that currently use 
multiple-dose schedules, particularly high-income 
countries, bringing new communities on board will only 
add to the demand for HPV vaccines. Furthermore, a 
decision to maintain a multiple-dose schedule 
considering the WHO recommendation might be 
interpreted as a double standard, especially for low-
income nations. Vaccines are essential to optimising the 
health of populations, both locally and globally, and 
should be treated as a public good rather than a market 
commodity. Katz and colleagues21 note that “the 
commodification of global public goods reinforces 
widespread inequities in access and exacerbates vast 
disparities in health and economic wellbeing”. A single-
dose strategy promotes vaccine equity, as fewer doses are 
needed to complete vaccination; eases pressures on 
scarce supply so that it is available to those most in need; 
lowers the overall cost of implementing a vaccine 
programme, so that such programmes are more 
accessible to the LMICs that have the greatest burden of 

HPV related disease; and facilitates distribution of 
vaccine in populations where multiple contacts with 
individuals is challenging or not feasible.

A single-dose HPV vaccine strategy advances 
health equity
WHO defines equity as “the absence of unfair, avoidable 
or remediable differences among groups of people”.22  In 
many cases, these differences result from the conditions 
under which people among those groups live. When 
these differences bear on health outcomes, the result 
might be inequities in health. WHO maintains that 
“health equity is achieved when everyone can attain their 
full potential for health and wellbeing”.22 Health equity 
can be promoted by minimising or eliminating the 
conditions that lead to differences in access to care and 
health.

There are substantial geographical and demographical 
disparities in HPV infection and related disease that are 
primarily due to uneven and incomplete access to and 
distribution of HPV vaccines. In addition to overcoming 
economic barriers and supply scarcity, a single-dose 
strategy can facilitate reaching the unreachable 
(ie, segments of a community whose context makes it 
difficult to deliver health care and maintain continuity 
in care even when vaccine supply and related resources 
are sufficient). These groups include itinerant and 
transient populations, such as refugees, people living in 
politically unstable regions, remote rural populations, 
and urban populations at high risk (eg, the unhoused), 
among others. Likewise, HPV vaccine programmes in 
many communities operate through schools, and so 
children who are not attending school might be 
missed.20

Maintaining continuity of care is especially important 
for completing a two-dose vaccine schedule, as a single-
dose schedule does not require multiple interactions 
with individuals. A shift to a single-dose strategy opens 
ways to service communities where continuity of care is 
challenging or not feasible with current strategies. For 
example, pop-up clinics or door-to door programmes that 
can offer vaccines to a community in a single effort are 
amenable to a single-dose strategy.23 A vaccine schedule 
that provides health officials with more tools to service 
their communities can help ensure wider vaccine 
coverage. Where these programmes can be effectively 
implemented, inequities in access that underlie cervical 
cancer and other HPV-related diseases will be inevitably 
reduced. Furthermore, by requiring fewer resources 
compared with a multiple-dose schedule, a single-dose 
schedule might free up scarce resources that can be 
directed to promote health in other contexts. Achieving 
health equity is a clear goal of both public health and 
global health efforts, and as health equity is a key 
component of ethics frameworks for both, there is an 
ethical imperative to pursue programmes in service of 
that goal.
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A single-dose HPV vaccine strategy advances 
gender equity
Gender equity is about fairness. To achieve fairness, 
“strategies and measures must often be available to 
compensate for women’s historical and social disad
vantages that prevent women and men from otherwise 
operating on a level playing field”.24 The burden of 
HPV infection disadvantages women in several ways. 
HPV infections can lead to several diseases, including 
cervical cancer, genital cancers, and genital warts. 
Although these conditions affect both men and women, 
HPV-related morbidity and mortality overwhelmingly 
affects women. The National Cancer Institute estimates a 
ten-fold higher number of HPV-related cancers in women 
compared with men.25 Currently, HPV vaccine 
programmes have limited scope due to cost constraints 
and barriers to vaccine distribution. Therefore, many 
people who can benefit from vaccines are left out. Barriers 
to accessing HPV vaccines are especially concerning for 
women, as they carry a higher burden of HPV-related 
diseases, and thus, would benefit the most from infection 
prevention efforts.

The cutoff for HPV vaccine programme eligibility is 
often determined by considering the relative benefit 
given resource requirements—most HPV infections 
occur in younger cohorts, and thus, there is a 
diminishing return on the benefit of the vaccine when 
directed at comparatively older cohorts. Where 
resources for vaccine programmes are less constrained, 
programmes can recommend HPV vaccination for all 
genders and set higher age cutoffs for eligibility (eg, up 
to age 26 years and even up to age 45 years for some 
individuals in the USA).26 In contrast, in many LMICs, 
where the burden of HPV-related disease is highest, 
programmes must limit their scope to girls aged 
9–14 years.

As discussed, a single-dose strategy improves access to 
vaccines by overcoming barriers to procurement, afford
ability, and distribution. Thus, such a strategy might 
create an opportunity to expand vaccination programmes 
to those who can also benefit but are not prioritised 
due to resource constraints. That group might include 
older cohorts of girls and women, such as individuals 
who are currently not eligible due to resource rationing 
or those who were unable to acquire the vaccine when 
they were in the defined age range (and are now over 
that cutoff), but might still benefit. A single-dose strategy 
could also allow for programmes that are currently 
restricted to girls and women to be expanded to include 
boys and men. HPV is a sexually transmitted infection, 
and thus, vaccinating boys and men contributes to 
reduction in overall disease transmission while also 
reducing (albeit a lesser) burden of HPV-related disease 
in boys and men. By solely focusing on women because 
of the higher burden of HPV-related disease, we risk 
framing HPV infection as a women-specific disease, 
where women are seen as being responsible for its 

prevention.27 Likewise, programmes that must prioritise 
girls because of resource constraints put an undue 
responsibility of disease mitigation on girls and 
women.28 Gender equity is advanced through fair 
distribution of the responsibility of disease mitigation,28 
which might be more achievable through the adoption 
of a single-dose HPV vaccination schedule.

Increased risk of HPV-related disease due to lack of 
access to vaccination is not the only way women are 
disadvantaged in the context of HPV infection. In many 
communities, women are the primary caregivers in the 
household29 and “spend disproportionately more time on 
unpaid care work than men”.30 Additional caregiver 
responsibility for women due to a greater burden of 
disease in their communities “potentially limits them 
from work, financial security, and education, and thus 
perpetuates existing social inequalities”,31 which 
contributes to disempowering women. This disem
powerment negatively affects economic development. 
Where development is diminished, obtaining resources 
for health in those communities is further constrained. A 
single-dose strategy improves access to vaccines. More 
complete uptake of HPV vaccines translates to fewer 
infections and fewer cases of disease, which means 
a lesser burden on women to provide care. Thus, a single-
dose HPV vaccine strategy advances gender equity by 
reducing the burden on women that prevents them from 
accessing opportunities that contribute to their empower
ment, which is integral to achieving several of the 
UN Sustainable Development Goals (SDGs).

Conclusions
Morbidity and mortality due to HPV-related cancers, 
especially cervical cancer, is now primarily affecting 
women living in regions with inequity of access to health-
care technologies and services. If we are to take seriously 
our commitment to equity that underwrites public and 
global health and if we are committed to achieving the 
UN SDGs, especially those around good health and 
wellbeing, we have an ethical obligation to promote 
strategies that can prevent HPV-related cancer deaths 
moving forward. Modelling presented by Canfell and 
colleagues suggests that millions of premature deaths 
from cervical cancer can be avoided through greater 
uptake of HPV vaccines32 and indicate their potential to 
eradicate HPV infection and virtually eliminate cervical 
cancer.

A single-dose HPV vaccine schedule is not a panacea. 
Even though a single-dose schedule might help overcome 
barriers to vaccine procurement and distribution, some 
people might not be reached by the implemented 
programmes and access might be restricted for others 
due to barriers that cannot be overcome by a single-dose 
schedule.33,34 Furthermore, many people are already living 
with HPV infection and related diseases. Improving 
vaccine coverage is only one part of the global strategy to 
eliminate cervical cancer, adopted by the World Health 
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Assembly in 2020.35 The strategy also calls for 
70% coverage in screening for cervical disease in indivi
duals by age 30 years and again by age 45 years, and 
90% coverage in treatment for cervical disease. Neither 
of these goals can be reached through a shift to a single-
dose HPV vaccination schedule. Advancing equity also 
demands that people living with HPV infection or 
HPV-related diseases are not left behind. Thus, building 
and maintaining capacity for access to screening and 
treatment should continue to be part of any HPV general 
strategy.

Equity is a core consideration in global health ethics. A 
single-dose strategy will advance three dimensions of 
equity—vaccine, health, and gender—by making it more 
feasible to implement vaccine programmes in 
communities that suffer the highest burden of HPV-
related disease. Not coincidentally, these are the same 
communities for which multiple-dose strategies are 
currently insufficient due to several resource and logistical 
barriers. Widespread adoption of a single-dose vaccination 
strategy creates opportunity to direct scarce resources 
towards individuals most in need, and eases the burden 
on women who too often are forced to compromise their 
own education and economic opportunities, while living 
with disease or caring for others. Easing that burden helps 
avoid further entrenchment of existing inequities.
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