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Globally, over 300,000 women die of cervical cancer annually. Given that human papillomavirus vaccines are highly effective in the primary prevention of cervical cancer, it is important
to explore the barriers and facilitators to vaccination uptake in areas where the burden of disease remains high. This study, informed by the socio-ecological model, aimed to qualitatively explore vaccination uptake via in-depth interviews with eleven nurses and ten
teachers involved in vaccine delivery in Iquitos, Peru. The results highlighted that vaccine
uptake was influenced by multiple factors including individuals’ knowledge and attitudes,
community beliefs, geography, and policy level variables. Findings suggested that professionals were informed and supportive of the HPV vaccination program but perceived that
parents were uninformed about the vaccine. There is a need for community education programs, for a revision of the process of obtaining parental consent, for improved communication between professionals and for involvement of grassroots staff in policy making.

Introduction
Human papillomavirus (HPV) is the most common sexually transmitted infection worldwide
[1]. The global prevalence is estimated to be 10.4% within the female population [1]. Over 100
genotypes of HPV have been identified, thirteen of which are classed as high-risk [2]. Persistent infection with these types of HPV can cause cervical cancer as well as other anogenital and
oropharyngeal neoplasms [2].
In 2020, 604,127 women were diagnosed with and 341,831 (56.6%) died of cervical cancer
globally [3]. Low- and middle-income countries (LMICs) suffer the highest disease burden.
The disease is not just more common in LMICs (18.8 cases per 100,000 versus 11.3 cases in
high income countries) but mortality is also higher, with LMICs suffering 90% of the total
number of cervical cancer-related deaths [3]. It is the leading cause of death due to malignancy
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among 20-40-year-old women in Latin America [4]. In Peru, the cervical cancer age-standardized incidence rate is 22.2 per 100,000 (world average 13.3) [3]. This translates to 4270 new
cases and 2288 deaths annually [3].
HPV genotypes 16 and 18 contribute to 70% of cervical cancer cases [5]. Two vaccines protecting against these subtypes are available: Gardasil and Cervarix [6]. They are most effective
if delivered before sexual initiation i.e. before initial infection with HPV [6]. It has been estimated that if the vaccine was given to 70% of twelve-year-old girls in Latin America and the
Caribbean over ten years, half a million deaths could be prevented [7].
Peru was the first country in South America to introduce a national HPV vaccination program in 2011 [8]. Currently two doses of the vaccine are given to 9-13-year-old girls [9]. This
replaced the previous recommendations of giving three doses to girls in school grade 5 (10–11
years of age) [6,9]. Local schools and health centers work together to deliver the vaccination.
Every primary health center is responsible for a certain number of neighboring schools.
Healthcare professionals from the health center approach the educational centers to agree on
specific dates for the vaccination to be administered to the appropriate student population on
school grounds [10]. However, coverage rates remain low and vary between years. The average
coverage was 34.9% in 2011, falling to 6.4% in 2016 [11].
There are also geographical variations. Although the cervical cancer incidence rate has
fallen in Lima, it remains high in other regions [12]. The northeast region of Loreto suffers
the highest adjusted cervical cancer mortality rate in the country [13]. These differences
arise due to various factors which include poverty, disparities in education and difficulty
accessing healthcare [12]. In Loreto, the HPV vaccination rates were 19.21% in 2011 and
had fallen to 0.6% in 2016 [11]. In addition, Loreto has high rates of risk factors associated
with HPV infection [14]. For example, the 2017 Demographic and Health Survey (ENDES)
found that women in the region have a lower median age at first sexual intercourse (16.6
years versus the national average of 18.5 years) and a fertility rate of 3.7 (national average
2.4) [15]. Additionally, only 46.1% of 15-59-year olds associate HPV with cervical cancer
[16].
Research in Peru has focused on exploring parents’ and women’s attitudes towards HPV
vaccination [17,18]. Such studies found that 25-65-year-old women have little knowledge
about the association between HPV and cervical cancer but show high acceptability of the vaccine [17]. When investigating the thoughts of the girls’ parents, fear of side effects and a perceived lack of information surrounding the vaccine were found to be barriers to acceptability
[18]. Contrastingly, numerous studies have highlighted the importance of healthcare provider
recommendation as a facilitator to HPV vaccination uptake [19–24].
To the best of the authors’ knowledge, there are no published studies that have explored
the attitudes and experiences of professionals involved in the delivery of the HPV vaccination program in Peru. Additionally, most of the research surrounding the HPV vaccine has
been conducted in high-income countries. Their findings may therefore not be transferable
to LMICs, which suffer the highest burden of disease, because of differences in healthcare
systems and culture [25,26]. It is also necessary to understand why there is variation in vaccine uptake between regions. As a result, it is important to explore attitudes and perceptions about the vaccine among local professionals. This qualitative study aims to explore
and understand: (1) local nurses’ and teachers’ perceived barriers and facilitators to the
implementation of the HPV vaccination program, (2) knowledge and attitudes towards
HPV, (3) recommendations on strategies that could be used to increase vaccination rates,
and (4) experience regarding professionals’ training and the public’s education about the
vaccine.
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Methods
Setting
The study was conducted in Iquitos, the capital city of the Amazonian region of Loreto, in
North-East Peru. It has a population of 437,376 (2015) and can only be accessed by boat or
plane [27]. The region’s population is sparsely distributed with a population density of 3.2 people per km2 (national average 24.8 people per km2) [28] and 35.2% of the population lives
below the poverty line (national average 22.7%) [29]. Locals largely self-identify as mestizo
(mixed-race) [30].

Study design and guiding framework
The qualitative design allowed for the development of in-depth understanding of the participants’ knowledge, attitudes and perceptions [31]. The five-level socio-ecological model (SEM)
was used as the theoretical framework that informed the study (Fig 1) [32]. The SEM model
recognizes the intertwined relationship between individuals and their environment and that
public health problems, such as low vaccine uptake, are complex and affected by multiple levels
of influence, and can therefore not be investigated using a single-level analysis [32,33]. The
model informed data collection, analysis, and interpretation.

Fig 1. Five-level socio-ecological model.
https://doi.org/10.1371/journal.pone.0255218.g001
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Sampling
Nurses and teachers involved in the delivery of the HPV vaccine program were initially purposively sampled [34]. Diversity of both teachers and nurses in terms of participant age, length of
time in program, location of work (rural versus more urban environments) was sought. Exponential non-discriminative snowball sampling was then used to facilitate further recruitment
[35].

Recruitment
Recruitment took place in the last two weeks of January and throughout February 2019. The
principal investigator (A1), and the local supervisor (A3) approached the health centers and
schools to explain the study to the nurse in charge or relevant school director. Once they were
aware of the study and its implications, they identified eligible participants. Participants were
eligible to participate if they met the following criteria: a nurse involved in the HPV vaccine
delivery process or a primary school teacher who worked with the HPV vaccination program;
Peruvian citizen resident of Loreto; over 18 years of age; speaking either Spanish or English fluently; willing to participate and able to give informed consent. A1 then approached potential
participants, checked their eligibility, explained the study, provided a participant information
sheet, and answered any queries. If they agreed to participate, written informed consent was
obtained and a suitable time for the interview was identified. It was also emphasized that participation was voluntary and that their information would remain confidential.

Data collection
This qualitative study involved semi-structured interviews with nurses and teachers. Individual
interviews were chosen as the main form of data collection because of the study’s aim to gain
insight into individuals’ perceptions, which are more likely to be elicited in one-to-one interviews rather than in a group setting [36]. Interviews were conducted in a private room at the
participants’ workplace. The semi-structured, face-to-face interviews followed a topic guide
(S1 File) developed using existing literature [37,38] and informed by the five-level SEM. A1
conducted the interviews in Spanish. All interviews were audio recorded and then transcribed
verbatim in Spanish and translated into English by A1. The transcripts were anonymized.
Field notes and initial observations were noted to maximize trustworthiness and researcher
reflexivity. Before starting each interview, participant socio-demographic information was collected using a demographic questionnaire.

Data analysis
Data analysis was informed by the Braun and Clarke’s 6-step thematic approach [39]. Recruitment was conducted in parallel to analysis and continued until the research team deemed that
the data were sufficiently rich to address the study aims [36].
Data immersion was achieved through repeated reading of the transcripts and by subsequently translating them into English. NVivo 12 software was used to support the analysis process. The SEM was initially applied to the data deductively, and then inductive coding was
developed within each of the five SEM levels. A thematic mind map was developed to assist
with the process of reviewing the initial themes [39]. Analytical triangulation was performed
to increase reliability [40] by having a second researcher (A4) code and validate a sample of
two data-rich, anonymized transcripts. Any discrepancies between the two researchers were
discussed and agreed on. Further analysis and interpretation of data was supported by the
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wider research team (A2, A3, A5). Descriptive analysis of the demographic questionnaire data
was undertaken using IBM SPSS Statistics 24 software.

Ethics statement
Ethical approval was obtained from the University of Birmingham Internal Ethics Review
Committee and the Institutional Research Ethics Committee at the Department of Health
Loreto. Informed written consent was obtained from all participants prior to data collection.

Results
Participants
Twenty-one interviews (average length 30 min, range 10–56 min) were conducted with eleven
nurses working in two primary health centers, and ten teachers from four public primary
schools in the area. All professionals were or had been involved in the delivery of the HPV vaccine program. Four teachers were purposively sampled with the remaining six snowballed via
their colleagues. For nurses, seven were purposively sampled and four were snowballed via
their colleagues. All the participants self-identified as “mestizo” (mixed-race) and most were
female (85.7%). To preserve anonymity, a summary of the participant demographics is presented in Table 1.

Findings
Five core themes were interpreted inductively: (1) knowledge, (2) acceptance, (3) accessibility,
(4) communication and (5) resources. All core themes were relevant to more than one level of
the socio-ecological model and therefore the results are presented by inductive theme rather
than SEM level. Table 2 summarizes the findings and links the subthemes to the five SEM levels. Interpreted subthemes included: well informed participants, perceived limited awareness
of parents, high vaccine acceptability, and girls’ fear of the vaccine (individual level), issues
with parental consent, school attendance, and the influence of familial customs and religion
(interpersonal level), staff shortage, occupational risks, and problems surrounding the program’s funding (organizational level), beliefs and social norms, geography and climate, the
influence of media and the internet, and communication between education and health (community level), and strategies such as running awareness raising campaigns, increasing the program’s target group, improving the recording system, making the vaccine compulsory, and
improving decision-making (policy level). An interpretation of each of the themes is presented
below with illustrative quotations.
Table 1. Summary of participant demographics.
Characteristic Number (%)

Nurses (n = 11)

Teachers (n = 10)

Total sample (n = 21)

Women

11 (100)

7 (70)

18 (85.7)

Yes

10 (91)

7 (70)

17 (81)

No

1 (9)

3 (30)

4 (19)

Individuals who received specific training on HPV vaccine

Characteristic Mean (range)
Age in years

38.5 (30–48)

52.8 (41–61)

45.3 (30–61)

Years licensed

11.2 (3–19)

27.2 (8–38)

18.8 (3–38)

Years in current job

5.7 (1–17)

14.9 (2–27)

10.1 (1–27)

Years of experience working with HPV vaccination program

4.1 (1–7)

2.6 (1–8)

3.4 (1–8)

https://doi.org/10.1371/journal.pone.0255218.t001
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Table 2. Summary of interpreted core themes and subthemes modelled against the five levels of the socio-ecological model.
CORE THEMES

FIVE LEVELS OF THE SOCIO-ECOLOGICAL MODEL
Individual

Interpersonal

Knowledge

Basic knowledge of participants
Desire for more information
Perceived limited awareness of parents

Acceptance

High parental acceptance
Girls’ fear
High acceptability among teachers/nurses

Accessibility

Organizational

Community

Public policy

Media and internet as
sources of information

Awareness raising
campaigns

Parental Consent
Influence of familial customs and religion

Beliefs and social norms

Making vaccination
compulsory

School attendance
(migration, dropping out)

Geography and climate

House to house
campaigns, increasing
target group

Health-education
communication

Centralized recording
system

Communication
Resources

Staff/material shortage
ccupational risks Funding

Corruption Decisionmaking processes

https://doi.org/10.1371/journal.pone.0255218.t002

1) Knowledge. As outlined in Table 2, knowledge aligns with several levels of the SEM. At
an individual level, there was widespread basic knowledge on HPV and the HPV vaccine
amongst all participants. Most knew about the virus and its relationship with cervical cancer
and talked about the vaccine as a preventative measure: “We know it’s [HPV vaccine] for prevention” (Nurse). Many also correctly identified that the virus is sexually transmitted, linked its
pathogenic effects to women and acknowledged that men are carriers. Three nurses were able
to give more specific details such as high-risk genotypes or vaccine side-effects: “Genotypes 16,
18 are the ones that give most cancer”.
However, all but one participant highlighted the need for more staff training and a desire
for more information on the topic. They thought it would be beneficial to get further information to be able to run educational campaigns with parents and girls: “Many workers, even
though they are trained (. . .) forget or don’t know” (Nurse). Many agreed they would have liked
more specific knowledge on topics such as vaccine statistics, effectiveness, and side-effects.
Two teachers specifically thought that having more information would facilitate their communication with parents. They mentioned episodes where parents confronted them after their
child suffered mild side effects associated with the vaccine or instances where parents asked
them vaccine-related questions which they were unable to answer appropriately: “If we knew,
maybe we could defend ourselves with the parents”.
Nurses and teachers also perceived a lack of parental knowledge as an important barrier to
vaccination. They felt parents were unaware and therefore unable to make an informed decision relating to their child receiving the vaccine. They highlighted the importance of providing
parents with information: “If they lack education, sometimes they don’t, don’t, no, no, they don’t
accept their child getting vaccinated” (Teacher).
At a community level, participants also mentioned the importance of media, the internet,
and new technologies as platforms to deliver information and HPV related education to the
public. They put forward that television and social media, with Facebook being repeatedly
mentioned, were good sources of information and a way of reaching lots of people: “The media
has a lot of influence” (Teacher). Some admitted to personally using social media to get more
information on the topic.
A large proportion of the sample highlighted the need to run more informative sessions at a
national policy level. However, there was no consensus on the best strategy to address this.
Although many mentioned running informative meetings in schools, others highlighted that
many parents did not attend such meetings because of work and family commitments: “They
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don’t participate [in school based informative events] much. We have that, a little absenteeism”
(Teacher). Two participants thought that handing out leaflets with information about the vaccine could be a good option; however, this was viewed negatively by other interviewees: “They
don’t care. They see a piece of paper and they don’t read it. They throw it away” (Nurse).
There was some consensus that the day of school registration was a good time to deliver
information. It was considered a good opportunity because all parents needed to physically
attend the school to enroll their children: “During enrolment (. . .) all the parents come; at the
time of registration they are in masses. That’s where we should inform them” (Teacher).
2) Acceptance. Most participants thought parental attitudes and beliefs towards the vaccine were positive but identified that there was room for improvement: “Maybe not 100%, but
we have had good numbers [of parental acceptance]” (Nurse). They believed the education was
the best way to increase acceptance rates: “If you don’t inform people, you definitely won’t be
able to get there” (Teacher). Nurses and teachers reported that parents that rejected the vaccine
often did so because of fear of serious side-effects such as paralysis and infertility.
Secondly, participants reported that the girls’ fear of the vaccine was also a barrier to vaccination acceptance. For example, it led to girls missing school if they knew the day vaccination
was going to take place, them crying or running away: “Many times due to fear (. . .) they don’t
come, they stay at home” (Teacher).
All participants thought there was high acceptance of the vaccine among both nurses and
teachers facilitating the running of the program. They thought the vaccine was very important
for the nation’s health and spoke positively about the school-based approach. However, two
participants highlighted disadvantages of such an approach. One mentioned a teacher who
refused to allow the nurses to vaccinate her pupils because of her religious beliefs: “She [the
teacher] did not allow it [the delivery of the HPV vaccination], did not allow it. And nobody got
vaccinated (. . .) no child was vaccinated that year” (Nurse). A second participant also pointed
out this issue, stating that private schools, especially those with a religious association sometimes prevented nurses entering the classrooms.
At an interpersonal level, participants also mentioned the influence of familial customs and
religion as an important barrier. This was especially associated with older relatives and parents
with lower levels of education: “In our region there are certain beliefs that are still very present”
(Teacher). An example of such beliefs was described by a participant. A close family member
of hers was diagnosed with cervical cancer. Her family blamed the disease on witchcraft and
instead of taking her to her oncology appointments, took her to see a shaman healer. Unfortunately, she passed away.
Furthermore, parental consent was identified as a major factor that can hinder the successful delivery of the program. Currently, nurses provide teachers with consent forms which they
then distribute to their pupils for parents to sign prior to the vaccination day. Participants
mentioned that it made the vaccination process difficult for various reasons. These included
the consent form being lost and the girls signing the form themselves or refusing to give it to
the parents: “We’ve also had difficulty with that [parental consent]. Because the girls would
bring it and not show it to the parent. Or signed it themselves” (Nurse). Since the vaccination
cannot be given without written proof of parental consent, this was a major barrier to achieving high vaccination coverage.
Finally, looking at a community level, acceptance was a problem among some indigenous
groups. There are twenty-nine ethnic communities in the Peruvian amazon [41], many of
which have their own culture and language. Participants specifically mentioned the Achuar,
the Bora and the Yagua groups. Nurses that had worked with some of these groups mentioned
the problems they struggled with: “They [indigenous people] run away and go to the jungle (. . .)
for them the vaccine is like bringing them the disease”. This made acceptance of the vaccine and
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communication with such groups difficult. Two nurses highlighted the importance of speaking
to the “Apu”, the tribe ruler, who can act as a gatekeeper. They reported that convincing the
tribe leader gave you access to the rest of the community.
A proposed strategy viewed positively by many participants was to make vaccination compulsory or introduce opt-out consent. Their argument was largely linked to the fact that the
vaccine was for the welfare of the child. Participants also thought that it would be a way to
“make the parent assume his/her responsibility” (Teacher). Some mentioned that it was already
compulsory in other countries and compared it to the local anemia screening program,
whereby children require a hemoglobin test to enroll in primary school.
3) Accessibility. Although all participants thought that delivering the vaccine in a school
setting was a good strategy, various problems associated with accessibility were identified.
Firstly, at an interpersonal level, school attendance can limit a girl’s access to the vaccine.
Numerous participants explained that migration and dropping out of school due to familial
situations were common: “She is taking care of her little brother and grandparents” (Teacher).
This affects vaccine access since the girls can only obtain it in a school setting. It also made it
harder to complete the dosing schedule (two vaccines, 6 months apart) because finding these
girls was quite complicated: “People migrate a lot. Today they’re here, tomorrow you don’t know
where they are” (Nurse). Reasons for migration included moving to the city in search of better
work opportunities or due to weather factors, since some rural areas by the riverbed get
flooded during the winter months. In contrast, one participant explained a difference between
rural and urban areas, observing that migration was not common in the city: “You hardly see
this [migration] in the city” (Nurse).
In addition, the region’s geography and climate can also increase the difficulty associated
with reaching all girls who are eligible for the vaccination (SEM community level). Various
characteristics that hindered accessibility to more remote areas were mentioned by nurses
including: “part of our jurisdiction is flooded” (Nurse), “the route is fluvial” (Nurse), “we have
swamps” (Nurse), “our region is so immense” (Teacher). All these factors made reaching such
communities difficult, time-consuming, dangerous, or even impossible in some
circumstances.
At a public policy level, a few participants mentioned house to house campaigns as a strategy to maximize the number of girls that are successfully vaccinated: “You need to look house
to house. This, that’s the advantage, that you find them” (Nurse). This is currently done as part
of many of the early childhood vaccination programs. Some nurses reported that if they found
an unvaccinated girl in the correct age range for the HPV vaccination when running such programs, they asked her to come to the health center to get vaccinated or where possible, tried to
bring the vaccine to her.
Some participants mentioned a need to increase the program’s target group, especially for it
to include boys: “Government should buy some for men and women” (Nurse). This was thought
to be important as they identified men as being the ones that carried the disease. In addition,
some asked for the program to also include older women who were not vaccinated in their
adolescent years and test negative for HPV infection during cervical cancer screening.
4) Communication. Various issues surrounding communication were interpreted within
the data. Firstly, both nurses and teachers were happy with the way the two parties collaborated
and defended their good relationship: “Just as they [teachers] support us, we [nurses] are here to
support” (Nurse).
However, two teachers reported they were unaware about the date of vaccination and
believed that hindered the program’s success because they were unable to prepare for their
arrival: “They came all of a sudden (. . .) there was no time to inform the parents” (Teacher). As
this teacher explained, not being told what day vaccination was going to take place, further
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complicated communication between the school and the parents. The second teacher who
highlighted this lack of communication stressed the fact that she was unable to tell the girls
that vaccination was going to take place to ensure that the girls would attend school and bring
the signed consent form: “Sometimes they catch us off-guard. They don’t tell us (. . .) we cannot
speak to the girls” (Teacher). This contrasted with other participants’ views regarding girls not
attending school due to fear of the vaccine. If they were notified that vaccination was going to
take place, some chose not to attend class that day.
A third participant, in this case a nurse with extensive experience working with the program, argued that the way professionals communicated with each other had changed drastically in the last years. She explained that previously, meetings were held regularly between the
relevant professionals. Instant messaging via WhatsApp was now the main method of communication. She identified various problems with this, for example that it wasn’t a legally-binding
and official tool, and that people did not get to know each other face-to-face and did not feel as
personally responsible for the program’s success: “All information is through WhatsApp. We
don’t know each other” (Nurse).
Aligned with public policy level, participants mentioned the need for a widely accessible
and user-friendly centralized student database. Currently, although an online system exists,
participants stated that they did not have access to it. To find girls who might have migrated
and changed school, many relied on calling or messaging colleagues. However, follow-up in
such cases remained hard because often the girls did not give a complete address. When asked
about the potential advantage of having a centralized system, participants responded positively: “It would be useful” (Nurse).
The lack of good infrastructure and internet connectivity remains a problem in the region.
It makes data logging and sharing information complicated: “Information is often not available
in time. The internet is a huge limitation (. . .) My internet is very slow (. . .) for each girl I can
take up to 15 or 20 minutes (. . .) it was often exasperating” (Nurse).
5) Resources. The limited availability of resources was a common issue reported mostly
by nurses, this links in with the SEM’s organizational level factors. Participants complained of
staff shortage and requested additional workers. Three specifically mentioned that during vaccination campaigns, when the health centers’ nurses went out to vaccinate in schools, routine
consultations were overstretched. In addition, nurses felt they needed to be supported better,
especially when travelling to more remote locations. They reported having to use their own
money to reach such areas: “We have to spend our own money (. . .) because it is our responsibility” (Nurse). Another explained that the nurses were expected to reach 100% coverage rates but
were not provided with the necessary means. Going out to communities often required
numerous resources such as ice to store vaccines and a boat with an engine and a skipper.
These were sometimes not easily available: “Only Jesus Christ walked on water. If I walked on
water, I wouldn’t ask you for the money” (Nurse).
Importantly, the lack of economic means did not just put a financial strain on nurses but
also put them at physical risk. Four nurses spoke about the dangers of swamps, one suffered a
motorbike accident during a campaign and numerous other health-related risks which they
were exposed to were mentioned: “If the snake bites us, we die. Because it happens. It happens.
Poisonous spiders, poisonous vipers” (Nurse). They also complained about the lack of a personal
health insurance during those campaigns.
Furthermore, three participants spoke about corruption. They described the misuse of
existing budgets: “Instead of serving, they [politicians] serve themselves” (Nurse). Importantly,
they felt powerless and defenseless when trying to denounce it: “You report it, you follow the
procedure, and nothing” (Nurse).
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A minority also mentioned a lack of materials as a barrier to vaccination. Specifically, one
reported a shortage of vaccinations and two participants reported missing vaccination cards,
which are given as proof of vaccine to parents. This further complicated follow-up and completing the dose schedule. When that happened, nurses gave out a prescription instead, saying
the girl had been vaccinated. However, nurses acknowledged that was not the correct thing to
do and that the piece of paper was often lost.
At a public policy level, a proposed strategy was having relevant professionals involved in
the decision-making process. Some nurses felt their opinion was not valued and that the people in power were not aware of the region’s reality and needs: “One thing is to rule from a desk
and the other thing is to come and get to know the reality (. . .) see reality so you can make all the
decisions” (Nurse).

Discussion
Main findings
This study provides important insight into nurses’ and teachers’ perspectives on the barriers
and facilitators to successful implementation of the HPV vaccination program in Iquitos. To
the best of the authors’ knowledge this had not been explored previously. Barriers to vaccination were identified at multiple levels of the SEM. The study found that participants were generally well informed about the vaccine. However, they also highlighted that they wanted more
training and in-depth information. It is not clear how to best deliver this additional training. A
recently published Japanese paper found that delivering a lecture to teachers increased their
intention to recommend the HPV vaccine [42]. More novel approaches are also being
explored. For example, the online course developed by the Catalan Institute of Oncology
(ICO) and the Colombian Cancer Institute [43]. Although its efficacy has not been proven yet,
it has had a good uptake with nearly 5000 professionals [43] registering to the course. Ensuring
appropriate knowledge and high vaccine acceptability amongst professionals is key, since provider recommendation has been repeatedly identified as an important factor in HPV vaccine
uptake [19,20,22]. In addition, our participants perceived high acceptability of the vaccine
amongst parents. This was found in previous studies both within Peru [18] and in numerous
LMICs, such as the Brazilian Amazon or Indonesia [44].
However, many participants thought parents were uninformed about HPV and the vaccine.
This was considered a key barrier to vaccination uptake. Importantly fear of side-effects was
the most mentioned concern. Such findings were also reported in a study with Peruvian
parents [18]. This lack of awareness needs to be urgently addressed as parents with knowledge
about the vaccine show higher acceptance rates, highlighting a need for better educational
campaigns [44,45]. Furthermore, multiple qualitative studies, one of them conducted in Peru,
report that parents themselves desire more information on the topic to aid decision making,
highlighting the need for improved educational and information campaigns [18,23,46]. How
to best provide the information needs to be further explored. Many participants suggested
organizing parent information evenings. However, issues regarding parental attendance to
such events were also noted. Finally, a couple participants expressed negative opinions regarding the provision of information leaflets, explaining that parents were unlikely to read them.
Another potential barrier to the effectiveness of written information is the 6.4% illiteracy rate
(in people aged 15 and above) in Loreto, reported by national government statistics [47].
As mentioned previously, our participants also reported obtaining written consent as a barrier to vaccination. This was also found to be problematic in other settings [48]. In addition, a
report comparing different HPV vaccine delivery strategies in LMIC found that programs
with opt-out consent were more likely to achieve high coverage rates [48]. This was also
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reported by the WHO [49]. A recent qualitative study found that parents in Virginia, the first
American state to introduce opt-out consent, expressed concerns regarding health policy makers’ transparency and highlighted that deciding whether one decides to give the HPV vaccine
should be a parental right [50]. Although an opt-out consent strategy was supported by our
data, whether this would be accepted in Iquitos needs to be further studied, especially since
distrust in health providers was identified as an important barrier to vaccine acceptance
amongst Peruvian parents [18]. Similarly, evidence suggests that having to sign a consent form
generates parental distrust of the vaccine, as this is not required for other vaccinations [18,51].
If written consent is sought, research favors getting parents to sign the consent form at school
enrolment [48], a moment that was viewed favorably by various participants. Such a strategy
should therefore be explored within the Peruvian context.
Interestingly, although all participants viewed school-based vaccination as beneficial, a few
also highlighted associated barriers, e.g., school absenteeism. This was associated with girls’ fear
of the vaccine or familial reasons e.g., moving away from the city. It affects coverage rates and in
the second case, makes completion of dose schedule complicated, due to loss of follow-up.
Another barrier to school-based vaccination raised by a participant was teachers’ opposition to
vaccines. Although this was an individual case, given the important role of teachers in the vaccination campaign, it is crucial to ensure they are supportive of the program, once again highlighting the importance of providing them with the appropriate information and training, A recent
study looking at HPV vaccination programs conducted in low-income countries reported that a
mixed model system, including school and health facility-based vaccination, achieved the best
coverage [52]. Although some participants supported the use of house to house vaccination
campaigns, it is associated with cold chain and logistical challenges [53] and the feasibility and
economics of integrating this approach in remote areas of Peru is yet to be established. In addition, the region has a net primary school attendance rate of 91.7% [54]. Research suggests that
attempting to reach out-of-school girls by running specific campaigns does not significantly
improve coverage rates in countries with over 80% school enrolment [55]. Although not giving
these girls an opportunity to get vaccinated might worsen health inequality, it suggests that the
region should focus on improving the school-health center-based approaches.
Importantly, low vaccine acceptance in indigenous communities also needs to be
addressed. Certain beliefs regarding the causes of cervical cancer present in the local population, for example, associating it with witchcraft, might make it difficult to shift social norms
towards acceptance of the vaccination. Low coverage has been found in other studies looking
at vaccination in ethnic minorities in South America [56]. In the Amazonian region of Peru,
51 indigenous groups exist, most of which speak their own language [57]. Distrust in western
medicine and a strong belief for traditional medicine have shown to hinder vaccination uptake
in such groups [56]. A systematic review looking at strategies to overcome vaccine hesitancy
recommends focusing on multicomponent or dialogue-based interventions [58]. These
includes addressing the community’s distrust by involving the community leaders in the program design, improving social mobilization, and using social and mass media to deliver information. They also highlight the need to tailor the strategies to the target population by
considering the cultural context and the population’s reasons for hesitancy [58]. In the absence
of access to free or low cost satellite internet for health care purposes, many remote areas do
not have access to mass media and the internet and rely on information from either community members or health workers [59], it is therefore important to investigate what interventions might be most effective in such groups.
Finally, although participants were supportive of the program, some felt their opinion was
not considered by policy makers. Given that they have the most hand-on experience, they can
provide a valuable insight into the health needs of the population and can make an important
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contribution to shaping and strengthening effective policy [60,61] and should therefore be
included in the decision making process.
Overall, this study’s findings suggest that future strategies should be directed towards building knowledge amongst professionals and raising awareness within the general population,
especially with the parents of girls eligible for the vaccination. Such campaigns should focus on
reducing fear of side effects. New campaigns should potentially target less accessible areas and
especially indigenous groups where cultural and social norms, affecting health beliefs and attitudes, may make increasing vaccination coverage difficult.

Strengths and limitations
As far as the authors are aware, this qualitative study is the first to explore professionals’ perceived barriers and facilitators to the uptake of the HPV vaccination in Peru. A1, who is a
native Spanish speaker, conducted the interviews in the local language. This facilitated richer
narratives and avoided the need to use interpreters, which can be associated with problems
related to misinterpretation of meaning or significance of participants’ responses [62].
Furthermore, the use of a theoretical framework, the SEM, allowed the study to examine
the importance of numerous factors, at different levels, on vaccine uptake. Given that most
vaccination uptake studies focus on interpersonal level variables [63], using such a model provides a useful holistic overview of the problem. This is particularly relevant given that research
suggests that public health interventions to improve vaccination uptake targeting multiple levels of the model might be more effective [64].
It is important to be cautious when applying the conclusions beyond the sample and to
evaluate whether they are transferable to other settings. Transferability can be defined as the
degree to which qualitative studies’ findings can be transferred to other contexts or settings
[65]. The use of purposive sampling to obtain a diverse range of opinions and experiences
increase this study’s findings’ transferability [65] and so the findings are likely to be transferable to similar populations and settings. The adequacy of the final sample size was carefully
monitored during the research process to ensure that the overall sample and associated data
had sufficient information power to develop new knowledge in relation to the research questions [66]. Further to this, we had multiple analysts to support investigator triangulation and
ensure that the data were viewed and interpreted via multiple lenses [67].
The impact of the main researcher also needs to be reflected upon. A1 had a central role in
both data collection and analysis. Researcher bias was minimized by having a second coder
review a sample of the transcripts and the wider research team supporting analysis and interpretation. To minimize the risk of A1’s (Spanish, female medical student) preconceptions and
cultural values affecting data collection and interpretation, constant communication and support from the local supervisor and wider research team was sought.

Conclusions
The current study contributes to the understanding of barriers and facilitators to the HPV vaccination program in Iquitos, Peru. Our findings highlight the importance of raising awareness
among the general population and empowering communities to facilitate vaccination uptake.
Future strategies should also be directed towards building more in-depth knowledge and
improving face-to-face communication amongst professionals. Furthermore, policy makers
should work closely alongside clinicians and teachers to ensure their experience and views are
considered. In addition, a revision of the current consent procedure should be considered.
Future research is needed to identify the most effective strategies to deliver information and to
reduce existing knowledge deficits and address concerns.
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Instituto Nacional de Estadı́stica e Informática. Programa de prevención y control del cáncer 2016
[cited 2019 April 10]. Available from: https://www.inei.gob.pe/media/MenuRecursivo/publicaciones_
digitales/Est/Lib1432/cap02.pdf.

17.

Lee FH, Paz-Soldan VA, Carcamo C, Garcia PJ. Knowledge and Attitudes of Adult Peruvian Women
vis-à-vis Human Papillomavirus (HPV), Cervical Cancer, and the HPV Vaccine. Journal of Lower Genital Tract Disease. 2010; 14(2):113–7. https://doi.org/10.1097/LGT.0b013e3181c08f5e PMID:
20354419

18.

Bartolini RM, Winkler JL, Penny ME, LaMontagne DS. Parental Acceptance of HPV Vaccine in Peru: A
Decision Framework. PLoS One. 2012; 7(10):e48017. https://doi.org/10.1371/journal.pone.0048017
PMID: 23144719

19.

Cates JR, Shafer A, Carpentier FD, Reiter PL, Brewer NT, McRee AL, et al. How Parents Hear about
HPV Vaccine: Implications for Uptake. Journal of Adolescent Health. 2010; 47(3):305–8. https://doi.org/
10.1016/j.jadohealth.2010.04.003 PMID: 20708571

20.

Guerry SL, De Rosa CJ, Markowitz LE, Walker S, Liddon N, Kerndt PR, et al. Human papillomavirus
vaccine initiation among adolescent girls in high-risk communities. Vaccine. 2011; 29(12):2235–41.
https://doi.org/10.1016/j.vaccine.2011.01.052 PMID: 21288799

21.

Rosenthal SL, Weiss TW, Zimet GD, Ma L, Good MB, Vichnin MD. Predictors of HPV vaccine uptake
among women aged 19–26: Importance of a physician’s recommendation. Vaccine. 2009; 29(5):890–5.

22.

Caskey R, Lindau ST, Alexander GC. Knowledge and Early Adoption of the HPV Vaccine Among Girls
and Young Women: Results of a National Survey. Journal of Adolescent Health. 2009; 45(5):453–62.
https://doi.org/10.1016/j.jadohealth.2009.04.021 PMID: 19837351

23.

Niccolai LM, Hansen CE, Credle M, Shapiro ED. Parents’ Recall and Reflections on Experiences
Related to HPV Vaccination for Their Children. Qualitative Health Research. 2016; 26(6):842–50.
https://doi.org/10.1177/1049732315575712 PMID: 25779984

24.

Bahena M, Carvajal-Suarez M, Soliman AS, Luo J, De Alba A. The influence of medical providers on
HPV vaccination among children of Mexican mothers: a comparison between Mexico and the Midwest
region of the United States. BMC Public Health. 2019; 19(1):515. https://doi.org/10.1186/s12889-0196718-0 PMID: 31060527

25.

Brewer NT, Fazekas KI. Predictors of HPV vaccine acceptability: A theory-informed, systematic review.
Preventive Medicine. 2007; 45(2):107–14. https://doi.org/10.1016/j.ypmed.2007.05.013 PMID:
17628649

26.

LaMontagne DS, Nghi NQ, Nga LT, Janmohamed A, Thanh Huyen DT, Hien NT, et al. Qualitative study
of the feasibility of HPV vaccine delivery to young adolescent girls in Vietnam: evidence from a government-implemented demonstration program. BMC Public Health. 2014; 14(556). https://doi.org/10.1186/
1471-2458-14-556 PMID: 24898950

27.

Instituto Nacional de Estadı́stica e Informática. Perú: Estimaciones y Proyecciones de Población Total
por Sexo de las Principales Ciudades, 2000–2015. Boletı́n Especial N 23 2012 [cited 2019 March 25].
Available from: http://proyectos.inei.gob.pe/web/biblioineipub/bancopub/Est/Lib1020/Libro.pdf.

28.
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