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Human Papillomavirus Vaccine Introduction in South Africa:
Implementation Lessons From an Evaluation of the National
School-Based Vaccination Campaign
Sinead Delany-Moretlwe,a Karen F. Kelley,a Shamagonam James,a Fiona Scorgie,a Hasina Subedar,b

Nonhlanhla R Dlamini,b Yogan Pillay,b Nicolette Naidoo,a Admire Chikandiwa,a Helen Reesa

Evaluation of the campaign confirmed its feasibility in this setting: it achieved high coverage, few adverse
events, and mostly positive media coverage. However, challenges occurred in data and cold chain
management. Future implementation requires improved partnerships between government ministries, simplified
informed consent, and closer monitoring of social media messaging.

ABSTRACT
Background: In April 2014, a national school-based human papillomavirus (HPV) vaccination program was rolled out in South Africa,
targeting Grade 4 girls aged ≥9 years. A bivalent HPV vaccine with a 2-dose (6 months apart) schedule was used. At the request of the
National Department of Health (NDoH), we conducted an external assessment of the first-dose phase of the vaccination program to
evaluate program coverage and vaccine safety and identify factors that influenced implementation.
Methods: We based our cross-sectional and mixed-methods approach on a process evaluation framework, which included a review of
key planning and implementation documents and monitoring data; observation at vaccination sites; key informant interviews (N=34);
and an assessment of media coverage and content related to the campaign.
Findings: There was overall success in key measures of coverage and safety. Over 350,000 Grade 4 girls were vaccinated in more
than 16,000 public schools across South Africa, which translated to 94.6% of schools reached and 86.6% of age-eligible learners vac-
cinated. No major adverse events following immunization were detected. We attributed the campaign’s successes to careful planning
and coordination and strong leadership from the NDoH. The primary challenges we identified were related to obtaining informed con-
sent, vulnerabilities in cold chain capacity, and onsite management of minor adverse events. While campaign planners anticipated and
prepared for some negative media coverage, they did not expect the use of social media for spreading misinformation about HPV
vaccination.
Conclusions: The first phase of the national school-based HPV vaccination campaign was successfully implemented at scale in this set-
ting. Future implementation will require improvement in the storage and monitoring of vaccine doses, better communication of role
expectations to all stakeholders, and streamlined consent processes to ensure program sustainability.

INTRODUCTION

Incidence of cervical cancer in southern, central, and
east Africa is among the highest in the world, and, de-

spite being a preventable disease, it remains a leading
cause of cancer mortality for women in these regions.1

In South Africa, 1 in 26 women develop cervical cancer
during their lifetime,2 with most cases of invasive carci-
noma present late, resulting in high fatality rates.3

Endemic levels of HIV infection among young women
in the country are a strong contributing factor to this pic-
ture. HIV-infected women have a high prevalence of co-

infection with human papillomavirus (HPV)4,5—the
sexually transmitted virus responsible for almost all
cases (99%) of cervical cancer—and tend to experience
a poorer prognosis thanwomenwithout HIV.6,7 Despite
policy changes to improve coverage, screening uptake
in South Africa is generally low,8 and there is high loss
to follow-up of women identified with abnormal
cytology.7

Traditional cytology-based screening procedures are
likely to be replaced soon bymore sensitive HPV testing,9

but a national HPV vaccination program is a critical com-
ponent of effective primary prevention. Vaccinating girls
prior to sexual debut (9 to 13 years), as recommended by
the World Health Organization (WHO),10 is the most
cost-effective public health measure against cervical
cancer in high-prevalence settings.11
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Evidence to inform public-sector introduction
of HPV vaccination has emerged from recent eval-
uations of pilot projects and national programs
in low- and middle-income countries.12–16 These
evaluations show that coverage tends to be high-
est when vaccination is delivered through school-
based programs, as found in settings as diverse as
Australia,17 Bhutan,18 Peru,19 and the United
States.20 However, with the introduction of any
new vaccine, and despite good preparation, chal-
lenges often occur during the first year.11 These
challenges may include service delivery weak-
nesses as well as concerns among communities
and health workers about the relative newness of
the vaccine, vaccine safety and side effects, and
even the specific targeting of young girls.

In South Africa, early feasibility and accept-
ability studies21–25 and demonstration projects15

identified several potential areas of concern for
implementing school-based HPV vaccination pro-
grams. The first set of concerns focused on human
resource shortages, limited expertise with the
delivery of a large-scale vaccination program, and
the vaccination of pre-adolescents in general. In
practical terms, capacity limitations can negatively
impact every aspect of a national program, from
gaining informed consent to the management of
cold chain integrity.21

A second set of concerns arose in relation to
potential opposition to an HPV vaccination pro-
gram. In the context of a broader discourse about
“sexual risk,” the HPV vaccine has acquired par-
ticular scientific and sexual meanings in every
phase of its development, from discovery to dis-
tribution, marketing, and absorption into public
health care systems around the world.26 As
a result, the vaccine has become vulnerable
to lobbying by diverse anti-vaccination and
“vaccine-hesitant”27 advocacy groups. Feasibility
and acceptability research to discover how recep-
tive the public would be to vaccine messaging,
undertaken prior to 2014, found strong support
for HPV vaccination of young people among pol-
icy and health service representatives,25 parents,
youth, and educators.15,21,23

In general, vaccines as a technology are widely
accepted in South Africa, owing to familiarity
with childhood vaccinations,25 which may partly
account for these early indicators of support for
HPV vaccination. While active opposition to the
vaccine was not anticipated, policy makers did
expect that some sectors of society might reject
the HPV vaccine if the link to a sexually transmit-
ted infection (STI) was too explicit.25 Similar con-
cerns have arisen in other countries,28 and in

South Africa fears about risk compensation and
sexual permissiveness have surfaced as a popular
response to condom provision and other sexual
and reproductive health services in schools.29 To
preempt possible opposition to HPV vaccination,
policy experts advised a strategy of marketing the
vaccine as preventing cervical cancer rather than
an STI.25 But in South Africa, visibility of cervical
cancer is low, and—as in much of sub-Saharan
Africa in general30—there is little knowledge
about the impact of cervical cancer on femalemor-
bidity and mortality.21,23,31 The danger, then, was
that parents would regard HPV vaccination as
“non-essential,” leading to poor uptake.

Few national HPV vaccination programs have
yet been initiated in southern Africa, largely
because of the high cost of the vaccine. This is a
particular concern for countries in the region that
are ineligible for funding from Gavi, The Vaccine
Alliance. South Africa has partially overcome
these cost concerns thanks to political commit-
ment to vaccination and the registration of a
2-dose—rather than a 3-dose—schedule. In early
2014, South Africa introduced a national program
of HPV vaccination, with ambitious hopes of
meeting high coverage targets.7

We undertook a process evaluation in April
2014 to assess the success of the first-dose cam-
paign and identify practical challenges that could
be addressed prior to implementation of the
second-dose campaign. Key components of the
vaccination campaign were evaluated and conclu-
sions fed back to the implementing body—the
National Department of Health (NDoH). While
the aim of the evaluation was to identify and
resolve problem areas in time for administration
of the second dose, its findings also have broader
relevance for strengthening the HPV vaccination
program overall. In this article, our aim is to illus-
trate what implementation challenges were expe-
rienced introducing a new vaccine to a new target
population, outside of the traditional clinic envi-
ronment, and offer useful lessons for HPV vaccine
programming not only in South Africa but also in
similar settings elsewhere.

METHODS
Program Description
Initiated in 2014, South Africa’s national HPV vac-
cination campaign is a public school-based initia-
tive to provide free vaccination to all Grade 4 girls
aged ≥9 years. In the 2014 vaccination campaign,
a bivalent HPV vaccine was used, with a 2-dose
schedule—the second dose is provided 6 months
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after the first. The campaign was housed within
the relaunched Integrated School Health Program
(ISHP)—a program jointly implemented by the
NDoH and the Departments of Basic Education
(DBE) and Social Development (DSD). Grade
4 was used to identify those most likely to be
9 years old, the youngest age cohort eligible for
the vaccine. School attendance at primary school
level is compulsory in South Africa and virtually
universal.32

Prior to campaign initiation, a national task
team headed by a dedicated national coordinator
was formed to provide support to provincial, dis-
trict, subdistrict, and school teams. All provinces
prepared HPV implementation and vaccine distri-
bution plans. The national Ministers of Health and
Basic Education jointly convened meetings with
school governing bodies, school principal organi-
zations, and teacher unions at national level to
explain the HPV vaccination campaign and secure
agreement from them to proceed.

Social mobilization efforts involved the devel-
opment of school-specific informed consent
packages that included consent information, edu-
cation, and communication (IEC) materials, such
as posters, fact sheets, frequently asked questions,
and a guide for educators (Figure). These packages
were distributed by provincial DoH and DBE
staff to the appropriate audiences (schools, parents,
and government employees). In addition, informed
consent formswere distributed in all 11 official lan-
guages of South Africa to some 18,000 public
schools. Information about the campaign was
placed on government websites and social media
networks and relayed through broadcasts on
national radio. TheHealthMinister’s official launch
of the campaign received wide television exposure
on the national broadcaster’s “Morning Live”
breakfast show.

Training materials—developed by the NDoH
with the support of partners—included a field
guide and a set of training slides. A 2-day training
session was held at national level and an addi-
tional 1-day training session was conducted for
provincial, district, subdistrict, and facility-level
teams.

On vaccination days, DoH vaccination teams
visited assigned schools and implemented set pro-
cedures involving education, eligibility control,
vaccination, data recording, and observation of
vaccinated girls (physically separated from girls
who were still awaiting vaccination). “Mop-up”
visits were made where necessary to reach eligible
girls who had been absent on the day of
vaccination.

In terms of monitoring and evaluation, the
NDoH developed a new school-based data subset
linked to the District Health Information System
(DHIS). Vaccination teams kept registers of vacci-
nated girls, completed weekly summary reports of
all activities, and recorded adverse events in the
DoH’s routine adverse events (AE) reporting sys-
tem. A target-driven strategy was adopted overall
to encourage a strong focus on monitoring and
reporting throughout the campaign.

Study Design and Data Collection
We used a cross-sectional and mixed-methods
approach, combining qualitative and quantitative
data, to evaluate the first-dose HPV vaccination
campaign. The 4 principal sources of information
used in the evaluation are detailed below.

Review of Records and Materials
We reviewed all records and materials used in
the planning and preparation of the campaign, as
provided by the NDoH, at a 2-day post-campaign
review and planning meeting. This group of
primary sources included planning tools, training
and social mobilization materials, core program
materials (field guide, consent forms, invitation let-
ters, data collection tools, and vaccination cards),
summary reporting data (including adverse event
reports), and presentations. Data were extracted
from all reviewed sources in accordance with a
standardized guide that had been developed
beforehand.

Direct Observation of Vaccination Sessions
Three researchers observed a total of 7 vaccination
events in 4 provinces—Gauteng, KwaZulu-Natal,
Mpumalanga, and North West—in the final
week of the first-dose campaign. Purposive sam-
pling was used to ensure observation of vaccina-
tion activities in both rural and urban settings.
To guide the observations, the researchers used
a standardized NDoH tool designed to assess fidel-
ity of implementation to the HPV Vaccination
Campaign Field Guide. Observations specifically
included assessments of microplans, social mobili-
zation, vaccine session preparation and prepared-
ness (including cold chain, safety considerations,
and administrative procedures), vaccine admin-
istration (including eligibility determination
and consent process, patient management, moni-
toring and flow, stock control, and vaccination
team roles), and data and recordkeeping
(Supplement 1).

Evaluation of a National School-Based HPV Vaccination Campaign in South Africa www.ghspjournal.org

Global Health: Science and Practice 2018 | Volume 6 | Number 3 427

http://ghspjournal.org/lookup/suppl/doi:10.9745/GHSP-D-18-00090/-/DCSupplemental
http://www.ghspjournal.org


FIGURE. Social Mobilization Poster Distributed by the South African Department of Health During the 2014 HPV Vaccination Campaign

Abbreviation: HPV, human papillomavirus
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Key Informant Interviews
Primary data were collected through key inform-
ant interviews with a total of 29 DoH officials
involved in the campaign at provincial, district,
and subdistrict levels. In each of the 9 provinces,
1 district was randomly selected by number, and
within each district, the 2 subdistricts with the
highest and lowest coverage were selected based
on preliminary data. At provincial level, all 9 HPV
vaccine campaign coordinators were interviewed,
while at district level, only 8 coordinators were
interviewed, as 1 district lacked an appointed co-
ordinator. Owing to the lack of appointed coordi-
nators in some subdistricts, only 12 coordinators
at this level were interviewed. In addition, a total
of 5 NDoH officials were purposively selected and
interviewed.

Interviews (either telephonic or in person)
were conducted by 1 researcher on the team. A
semistructured interview guide was used, with
open-ended questions focusing on factors influ-
encing coverage, safety, adverse events following
immunization (AEFI), data capture, and social
mobilization (Supplement 2). All participants
provided written informed consent for both the
interview and the recording of interviews. The
interviews lasted an average of 60 minutes, and
were conducted in English and transcribed in full
for analysis.

Assessment of Media Coverage
Media coverage of the HPV campaign was
reviewed retrospectively for the period March 1
to April 30, 2014. This period began several days
before the start of the campaign and ended several
days after the campaign’s conclusion. The review,
conducted by an external company specializing in
media analysis, included over 900 print, broad-
cast, and online media sources from 80 newspa-
pers, 291 community publications, 95 magazines,
37 radio stations, and 13 television stations. The
following search terms were used to identify rele-
vant material: HPV vaccination, HPV schools vac-
cination, cervical cancer vaccine, HPV vaccine,
and schools HPV.

Evaluation Outcomes and Data Analysis
The main outcomes of interest in the evaluation
were program coverage, vaccine safety, and factors
that influence implementation of the program.
The data used for the analysis were collected
between March 10 and April 23, 2014, using
NDoH HPV vaccination campaign data as of
September 27, 2014. Program coverage was

defined as: school coverage, age eligibility among
Grade 4 girls (9 years or older on the date of the
first-dose administration) at schools reached by vac-
cination teams, and age-eligible learner coverage—
the term “learner” is used by the DBE and all other
government departments to describe a student. The
campaign had a target of 100% for school coverage,
defined as the number of public schools—both
ordinary primary, intermediary, and combined
schools and “special schools,” which were
equipped to educate learners who have special
needs—with Grade 4 that were reached by the
campaign as a percentage of the total number of
public schools with Grade 4 in the country. The
target for learner coverage was 80%, which pro-
gram planners considered to be the threshold
required for “herd immunity”33 although,
increasingly, evidence supports even lower cover-
age as an adequate threshold.34 Learner coverage
was defined as the number of Grade 4 girl learners
9 years and older whowere vaccinated as a percent-
age of the total number of age-eligible learners
(Grade 4 girl learners 9 years and older).

To assess safety, we reviewed all official AEFI
reports from the campaign, alongside onsite vacci-
nation observations (described earlier) of staff
preparedness for AEFIs. In South Africa, the man-
agement of AEFIs for HPV is the same as for other
vaccines, and includes 5 key steps: detection and
reporting, investigation, collation and analysis of
data, implementation of corrective measures, and
evaluation of the surveillance and handling of the
cases.35

We analyzed the factors influencing implemen-
tation of the program using a process evaluation
framework with broad parameters,36 including
planning and coordination; dose delivered by
providers and dose received by target audience;
recruitment through social mobilization, defined
as a process of disseminating information and of
gaining and sustaining involvement from all stake-
holders; and media response. This allowed us to
assess potential risks to sustained implementation
of HPV vaccination programs of this scale in the
future.

All program documentation provided by the
NDoHwas reviewed by 1 researcher who identified
program strengths, weaknesses, and gaps, and
assessed checklists—developed beforehand and
completed during observation visits—for com-
mon themes. The same researcher reviewed and
manually coded interview transcripts to identify
common themes relating to challenges, risks,
and successes in the implementation of the cam-
paign. These themes were then sorted into a
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matrix in Microsoft Word and key findings sum-
marized to capture the content of each theme.

The media analysis company hired to assess
media coverage of the campaign objectively
reviewed all identified media items for content,
and categorized them according to the most likely
overall perception of the reader. This categoriza-
tion used a 3-point rating scale based on standar-
dized measures of positive (favorable descriptions
of the campaign), neutral (unbiased, mostly fac-
tual information about the campaign), or negative
(negative language and examples used to describe
the campaign). In the absence of data collected
directly from parents and community members,
the media analysis offered vital information on
the shaping of public perceptions of the vaccine.

Ethical Considerations
The study was reviewed and approved by the
University of the Witwatersrand Human Research
Ethics Committee. All participants provided writ-
ten informed consent prior to participation.

RESULTS
Since our evaluation of the first-dose phase of the
2014 campaign was designed mainly to extract
lessons to improve implementation of the second-
dose phase, the analysis of our findings focused
on 2 main categories: (1) areas of success and
(2) aspects in need of further strengthening. In pre-
senting our findings below, we retain this concep-
tual division and consider in each category how
the study outcomes were impacted.

Campaign Successes
Planning and Coordination
The campaign was introduced in the context of a
high-level political mandate, and interview data
showed that the strong political commitment to
the campaign was an important factor driving
results. Campaign planning and coordination was
managed centrally by a team of highly experi-
enced, committed NDoH staff who established
strong communication mechanisms at provincial
and district levels to monitor progress and address
challenges. All provinces and districts appointed
coordinators who oversaw microplanning at the
site level to project vaccine and resource needs.
Coordination mechanisms were used to mobilize
support from a range of partners, including nurs-
ing schools, the South African National Defence
Force and developmental partners. Collectively,
this commitment helped to counter some of
the challenges posed by tight timeframes and

limited budget resources for a campaign of this
magnitude.

Coverage
Interviews, record reviews, and observations of
vaccination events showed that subdistricts had
developed a clear schedule to cover 100% of
schools. Contrary to concerns that low knowledge
and visibility of HPV and cervical cancer might
affect uptake, overall coverage was high: 91% of
schools (15,620 out of 17,175) were reached with
vaccination sessions in total. This suggested that
vaccination teams and planners had successfully
overcome the logistical challenges that arose in
reaching some schools, such as flooding and lack
of transportation.

With regard to learner coverage, a total of
408,273 Grade 4 girls age-eligible for vaccina-
tion were reached—received informed con-
sent packages—during the campaign, of whom
353,564 (86.6%) were vaccinated. The eligible
girls who were not vaccinated (13.4%) included
girls who had not received parental consent or
were absent on the vaccination day or not medi-
cally eligible for the vaccine due to ill health on
the day. In terms of the proportion of Grade
4 girls whowere too young tomeet the eligibility
criteria, based on NDoH data available through
August 25, 2014, about 12% of Grade 4 girls
were age-ineligible to receive the vaccine during
the March 2014 campaign (range by province:
5% to 17%).

Safety
Of the over 353,000 girls vaccinated in the cam-
paign, only 10 case reports of AEFIs (0.003%) were
received by the NDoH. All 10 of the cases were cate-
gorized asminor, time-limited events, such as a rash,
abdominal pain, raised temperature, dizziness, nau-
sea, and fainting. Five of the 10 cases began experi-
encing symptoms shortly after receiving vaccination
while still under observation by vaccination staff. All
5were accompanied to a health facility by amember
of the vaccination team. Of the remaining 5 cases
whose reactions began later in the day at home,
1 child was treated at home and the other 4 were
taken to a health facility, where they were treated
symptomatically for faintness, rash, or nausea and
then observed and later discharged. Based on our
analysis of the provincial post-campaign summary
reports, we identified 2 additional, unreported
cases of AEFIs. These learners experienced minor
reactions—fainting and vomiting—and both were
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treated at the vaccination session by the same
vaccinator.

Dose Delivered and Received
Observations found that the management of
individual vaccination sessions was generally
well organized. Program organizers were able to
tap into the knowledge of retired nurses, who
had vast experience of participating in Expanded
Programme on Immunisation (EPI) campaigns
over the years, by including them in vaccination
teams wherever possible. The sequence of required
procedures flowed effectively—from education, to
eligibility control, vaccination, data recording, and
observation—and vaccination teams paid great
attention to learner comfort and preparedness.
Adequate supplies in the form of bundled single-
dose vaccines were delivered to provinces in good
time. Overall, vaccine supply was well managed,
with cooler boxes provided for each vaccination
team along with adequate non-gel ice packs to pre-
vent freezing of the vaccines.

Media Response
In any vaccination endeavor, social mobilization
has the potential to be supported by positive
reporting or undermined by negative reporting in
themass media. Analysis of media coverage found
that a total of 373 items on HPV vaccination were
published or broadcast in the period March 1 to
April 30, 2014, the majority (68%) online, with
just under a third (28%) in print media and only
4% in broadcast media (radio and television).
Over half (55%) of all media items were catego-
rized as neutral, with 38% considered positive
and only 7% designated as negative. Of the posi-
tive media items, most (70%) were released in
March (the first month of the campaign), while
59%of negative coveragewas released the follow-
ing month, suggesting that after the initial time
period, a shift in public discourse about the cam-
paign may have occurred. We explore possible
reasons for this shift below.

Campaign Challenges
Planning and Coordination
Notwithstanding key successes, our assessment of
the first-dose phase revealed some vulnerabilities
in campaign planning. This planning process
required the development of tools and materials
at national level, and the coordination and train-
ing of hundreds of teams down to the subdistrict
level, all of which was completed in an impress-
ive 6-month period. Key informants identified

training gaps in some districts and suboptimal use
of NDoH microplanning tools (mainly due to lack
of capacity in using Microsoft Excel worksheets).
Fortunately, these vulnerabilities were offset by
creative cross-program teamwork, which was evi-
dent from planning, to training, to vaccination
implementation. Examples included teamwork in
budget sharing and staff training, and the involve-
ment of vaccine teams from a range of programs.
For instance, in the Eastern Cape province, staff
from EPI, ISHP, ward-based outreach teams, pri-
mary health care, and nongovernmental partners
collaborated to form localized HPV vaccination
teams.

Due largely to the ambitious planning and
implementation time frame, the coordination of
the range of key stakeholders was challenging.
Delays in stakeholder engagement impacted social
mobilization in some provinces. In particular, key
informant interviews revealed that the DBE’s par-
ticipation in campaign planning was delayed;
this limited the social mobilization that could be
carried out in schools prior to the campaign.
Observers noted that school readiness for the vac-
cination teams was also delayed in some cases.
Despite a slow start, collaboration between NDoH
and DBE improved at all levels over the course of
the campaign, establishing a strong platform for
future campaigns.

Officially, the campaignwas locatedwithin the
ISHP, which has expertise in providing services in
schools and coordinating with the DBE but lacks
capacity in the crucial areas of cold chain manage-
ment and campaign microplanning. Because it
had only recently been relaunched in South
Africa, staffing patterns in the ISHP still varied
widely across the country, particularly at the pro-
vincial, district, and subdistrict levels. In districts
where no ISHP staff were available for coordina-
tion roles, the role was filled by a mix of EPI pro-
gram, primary health care, health promotion, and
other specialist NDoH teams.

Coverage
Despite high levels of school coverage overall, we
found a wide variation by subdistrict and isolated
pockets of low coverage that key informants attrib-
uted to challenges experienced with informed con-
sent and anti-vaccine activities (see below). In
2 subdistricts in KwaZulu-Natal and Mpumalanga,
lows of 40% and 43% school coverage were
reported, respectively. Unexpected changes made
to the campaign start date also resulted in overlap
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with school holidays and examinations and
impacted learner coverage in several districts.

The greatest challenge in assessing coverage
was in the management and reporting of data
that underpinned the program at the subdistrict
and district levels. Despite efforts to assign schools
to health district boundaries, rather than tradi-
tional educational districts, discrepancies emerged
between school lists provided by the DBE and
those formed by vaccination teams on the ground.

Data quality also emerged as a challenge, with
data not properly cleaned and verified prior to
reporting, largely owing to inadequate capacity
and tight reporting timelines. However, in the
Eastern Cape, the HPV coordinator maintained a
parallel reporting system and was able to identify
inconsistencies in the DHIS data compared with
data maintained in the parallel system. The data
registers and reporting forms used in the campaign
may also have contributed to data inconsistencies.
Although the vaccination register used to report
each vaccination session included a more detailed
age breakdown than required for a grade-targeted
campaign (age <9 years and ≥9 is sufficient), it
lacked a place to record totals that would account
for all Grade 4 girls as either vaccinated or
ineligible.

Safety
While the total number of AEFIs was encourag-
ingly low, there were minor issues with how these
were handled by campaign staff. Of the 10 reported
AEFI cases, the majority of cases were taken by
the vaccination team to a health facility for treat-
ment rather than being treated at the vaccination
site. While the reasons for this decision are not
described in the documents reviewed, it raises the
possibility that the vaccinators were not comforta-
ble or confident enough to treat AEFIs onsite.
Although health care providers are trained toman-
age AEFIs, they are seldom required to conduct
emergency procedures.

The additional risk created by administering
vaccines outside of a health facility was intended
to bemediated by the training of vaccination teams,
the provision of emergency trays, and back-up sup-
port from local emergency services.Our assessment
found that the training materials designed to pre-
pare providers for managing AEFIs were clear and
comprehensive; however, in some areas, the pe-
riod of training was too short, leaving providers ill-
equipped to cope with an emergency situation. In
addition, observers noted that in some schools the
emergency trays were not uniformly complete—

for example, they lacked syringes, sterile water,
and other supplies and, in most cases, emergency
services had not been informed of the location of
vaccine campaigns, as recommended by the field
guide.

Dose Delivered and Received
Data from NDoH records, observations, and inter-
views confirmed that substantial pre-campaign
preparation went into reducing the risk of breaks
in the cold chain, particularly of vaccines freezing.
Despite these preparations, important deviations
from optimal cold chain were noted on observa-
tion visits and in discussions with key informants.
For example, observation visits found that cold
chain technologies (freeze tags, fridge loggers)
were not uniformly used as intended, and ice
packswere not “conditioned” in all cases, resulting
in the risk of vaccines freezing. In addition, power
failures occurred in some settings, while in others,
domestic refrigerators—which have a higher risk
of freezing vaccines—were used to store vaccines
instead of specialized vaccine refrigerators. Addi-
tionally, abbreviated training at the subdistrict
level, particularly for pharmacists, may have
impacted training on cold chain maintenance.

Monitoring data showed that, in most provin-
ces, reported vaccine use exceeded the number of
learners vaccinated. Countrywide, 369,542 single-
dose vials were reported as used, whereas only
353,564 learners were reported as vaccinated—a
difference of almost 16,000, suggesting high vac-
cine wastage. More than 4,500 vials were reported
as damaged or missing, costing just under 3 million
Rand (based on an estimate of 650 Rand per vial).

Recruitment and Media Response
Implementing a new vaccine among a new target
population, especially when operating outside
of the traditional EPI or pediatric environment,
creates a number of unique challenges. The
involvement of multiple stakeholders and the
unpredictability of the wider social context com-
plicate social mobilization. At the heart of the
study recruitment process is the need to obtain
informed consent for a child’s vaccination from
their parents or guardians, a logistical challenge
in its own right. More than 17,000 school-
specific informed consent packages were deliv-
ered by the NDoH to the provinces, and while
these packages were successfully distributed
overall, late delivery of packages in some provin-
ces delayed vaccination start dates. Large num-
bers of children were involved in obtaining
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informed consent, which was sought by proxy. In
this system, the child was tasked with acting as a
“go-between” relaying information about the
vaccination program to the parent, securing their
signature on the informed consent form, and
returning the form to school authorities in time
for the scheduled vaccination day.

Because a measles vaccination campaign had
been implemented in schools across the country
just before the HPV campaign, parents were largely
familiar with the consent process and, importantly,
with the concept of vaccinating pre-adolescents.
Nevertheless, according to key informants, this famil-
iarity did not prevent misunderstandings and incon-
sistencies from arising. Additionally, the wording of
the HPV campaign informed consent forms—“I
hereby grant/do not grant permission for my child to
receive 2 doses of the HPV vaccination”—confused
many parents who believed the form referred to a
social grant from the government. Parents were also
reported to have been confused by the rollout of the
National Contraception and Fertility Planning Policy and
Service Delivery Guidelines37 and, in particular, the
launch of contraceptive implants, which took place
around the same time as the start of theHPVvaccina-
tion campaign. According to key informants, this
confusionwas responsible for someparents declining
consent for vaccination. While potential confusion
may have been countered by the social mobilization
materials developed by the NDoH and by the televi-
sion appearance of the Minister of Health at the
launch of the HPV vaccine campaign, the extent
and impact of the confusion is not known.

In terms of media coverage, only 27 items
(7% of all media coverage) about the 2014 HPV
campaign were found to be negative. A rough
breakdown of coverage by media type enabled
us to identify the sources of negative messag-
ing about the campaign (Table)—just over half

(51.9%) of the negative media appeared in print,
compared with only 18.5% in broadcast media
and 29.6% online (figures not shown).

In terms of content, of the 27 negative items, a
majority (63%) related to parental concerns over
vaccine safety, while the remainder either high-
lighted the high cost of HPV vaccine in the private
sector (22%) or were critical of the campaign’s
exclusion of boys (15%). Although social media—
Facebook, email, and short messaging service
[SMS] used on cell phones, among others—
was not covered in the media assessment, anec-
dotal information suggests that anti-vaccine
messaging disseminated through social media
may have posed an important threat to the suc-
cess of the campaign. One SMS communication
circulating in Mpumalanga province during the
campaign read:

It's a matter of life and death. If you have a daughter or
granddaughter of 9 years old please listen very carefully.
The schools are giving out permission forms to have
these 9 year old girls vaccinated against a virus called
HPV. You should under NO circumstances do this! The
vaccine is unstable. 32 women died in the U.S. from the
vaccine. It's still in the experimental phase and not reli-
able. Please moms! If you love your daughters. Refuse!
You may. The government cannot force you. Please
warn everyone. PLEASE! Go have a look at the link
and the other links on this Page http://www.
infowars.com/japan-withdraws-support-for-hpv-
vaccines-due-to-infertility-side-effects. (translation
fromAfrikaans)

The web address in this message directs the
reader to a U.S.-based website notorious for its
publication of conspiracy theories, “fake news,”38

and anti-vaccination articles. While our evalua-
tion of the 2014 HPV vaccination campaign was
not designed to assess how public perceptions of

TABLE. Breakdown of Media Coverage of the 2014 HPV Vaccination Campaign in South Africa by Media
Type and Rating (N=373)

Rating

Media Type
Positive
No. (%)

Neutral
No. (%)

Negative
No. (%)

Print (n=105) 34 (32.4) 57 (54.3) 14 (13.3)

Broadcast (n=16) 10 (62.5) 1 (6.2) 5 (31.3)

Online (n=252) 96 (38.1) 148 (58.7) 8 (3.2)

Total 140 (37.5) 206 (55.2) 27 (7.3)

Only 7% of all
media coverage
about the HPV
vaccination
campaignwas
found to be
negative.
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the vaccine in South Africa were actually affected
by media coverage, whether in mainstream or
social media, it is noteworthy that in at least
1 province, key informants believed the negative
coverage about vaccine safety had made some
DoH staff nervous about vaccinating girls in this
campaign. Additionally, in areas where misinfor-
mation and rumors were found to have been
shared on social media, campaign staff reported a
negative impact on parental consent.

DISCUSSION
The first round of the South African national
HPV campaign implemented in 2014 achieved
high overall coverage, a good safety profile, and
mostly positive implementation experience. Im-
plementing a vaccine campaign of this size and
complexity requires careful planning, adequate
resources, a receptive target population, and effec-
tive coordination throughout. Our evaluation
showed that campaign success depended on a
wide range of expertise, particularly in the
domains of school health services, cold chain
management, vaccine microplanning, health pro-
motion, social mobilization, and health infor-
matics. Implementation was clearly facilitated by
strong political leadership and intersectoral coor-
dination. Where gaps did emerge, many had been
anticipated prior to the campaign—such as human
resource shortages and cold chain weaknesses.
Assuming continued political commitment to
HPV vaccination in South African schools, these
logistical shortcomings could conceivably be
addressed with relative ease in future campaigns.

Some concerns anticipated in early feasibility
and acceptability research proved to be unfounded,
while other concerns emerged during the cam-
paign. While our evaluation did not assess the
extent of community-level resistance to HPV vacci-
nation based on fears of possible sexual disinhibi-
tion among vaccinated girls, even if some parents
and community members had, in fact, given credit
to this theory, it did not appear to gain any traction
in this campaign. Similarly, virtually none of the
negative media coverage identified in our evalua-
tion focused on the sexual dimensions of HPV.
Instead, the mainstream media attention was
directed at vaccine safety, which dominated mes-
saging on socialmedia. Importantly, thismessaging
had a strong global imprint, as much of its content
was sourced from anti-vaccination lobby groups
and influential “victim” support groups based out-
side of South Africa.39,40 With an extensive online
presence, these groups style themselves as global

outposts of resistance to HPV vaccines.41 Their
efforts to influence public discourse ignores or mis-
interprets extensive clinical safety data on the 2
commercially available HPV vaccines, Gardasil and
Cervarix.42

In a study of a public-sector HPV vaccine intro-
duction in Australia, social media was found to
have had a substantial influence on acceptance of
the vaccine program among parents and, subse-
quently, on uptake.43 As in many parts of the
world, South African parents deciding about HPV
vaccination are increasingly likely to search the
Internet for information about the vaccine where
they will encounter an overwhelming mix of
fact, opinion, and misinformation offered by
online web-based groups and social media.44 The
challenge is that it is often difficult to assess
the credibility of these sources. Furthermore, the
user-generated content—a key feature of social
media—encourages lay persons to engage with
medical knowledge, selecting or rejecting infor-
mation based on their personal “truths” or those
of other online users.45 This type of content can
effectively mobilize those who already have low
levels of trust in conventional biomedicine. As
the HPV vaccination program in South Africa
matures, it will be important to monitor the influ-
ence of Internet-based anti-vaccination groups
and social media conversations on local attitudes
toward the vaccine.

Several implementation lessons emerged from
the findings of this evaluation. First, a successful
HPV vaccination campaign of this scale requires
effective partnership building between govern-
ment ministries, primarily those responsible for
health, education, and social development. This is
especially important in school settings receiving
multiple health interventions. From a health serv-
ice delivery perspective, the prospect of delivering
HPV vaccination in South African schools as part
of an integrated package of care for adolescents
has been proposed. Such a package could include
services as wide-ranging as screening for vision
and hearing impairment, information on gender-
based violence, and provision of condoms and
tampons.22 This idea meshes well with the newly
revitalized ISHP and with the new DBE National
Policy on HIV, STIs and TB,46 which was released in
June 2017. The latter proposes that a wide range
of services be offered to learners at schools via mo-
bile health units or alternative channels, including
dual protection and other contraception, HIV
counseling and testing, adolescent-friendly health
services, and screening for STIs.46 In this context,
vaccination teams would then need to manage

Successful school-
basedHPV
vaccination
campaigns
require effective
partnership
building between
government
ministries.
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competing programs and ensure that the roles of
all stakeholders and partners are clarified and
communicated from the outset. Particularly im-
portant is the need to formalize the crucial role of
the DBE in providing strategic information to tar-
get schools and learners throughout the country;
in communicating effectively with parents and
the wider community, including school governing
boards and teachers, about the campaign; and in
supporting social mobilization efforts at all levels.

Second, notwithstanding the high coverage
attained in the first-dose phase of this campaign,
reach and efficiency could have been furthermaxi-
mizedwith some simple adjustments to scheduling.
For example, isolated, hard-to-reach schools could
have been scheduled for vaccination in a different
season when transport routes were not affected by
rain. Furthermore, implementers could explore
widening the interval between the first and second
vaccine dose to 12 months, thereby necessitating
only 1 campaign visit to schools each year. In the
context of limited resources, consideration could
also be given to eliminating or reducing mop-up
visits. In the 2014 campaign, first-dose coverage
exceeded the threshold needed for “herd immu-
nity,” defined as vaccinating at least 80% of learn-
ers. Therefore, mop-up visits had little strategic
value. In general, they should be undertaken only
if a significant proportion of age-eligible girls are
unvaccinated on the initial vaccination day. To
save costs, unvaccinated girls could also be fol-
lowed up through health centers instead of return
visits to schools.47

Third, the large discrepancy between reports of
the number of vaccines used and the records of girls
vaccinated signals a possible underestimate of vac-
cine coverage. However, this is difficult to confirm
if a campaign has weaknesses in data quality, data
reporting, and overall monitoring and evaluation
planning and structure. Recommendations for
addressing these weaknesses include taking steps
to simplify vaccination registers and weekly sum-
mary sheets and considering electronic registers
and a web-based platform for data reporting. Clear
standard operating procedures for data verification
should be developed to help clarify procedures at
each step of data recording and define the roles for
all staff involved in this process, from coordinators
and team leaders to data capturers and information
officers. If resources permit, experienced monitor-
ing and evaluation staff could be hired for the
2-month duration of the campaign.

Fourth, gaps in training coverage should be
closed and better training outcomes ensured to
avoid the problems in data management and

cold chain integrity that we observed. Since the
2014 first-dose campaign was implemented by
highly skilled health care workers at all levels,
formal training could be reduced to key, well-
identified, critical issues for inclusion in any
campaign-related training. In developing train-
ing modules and tools, particularly in the areas
of cold chain management and vaccine handling,
consideration should be given to replacing con-
ventional, didactic approaches with more partici-
patory, practical approaches. This change could
help improve retention of information and build
health provider confidence to manage cold chain
requirements and deal with AEFIs, should they
arise. Strategies like training health workers to
train others—using a cascading training-of-trainers
approach—could also help to improve training cov-
erage overall and build in-country capacity using
fewer resources, as found in aHPVvaccination dem-
onstration project in Peru.47

Fifth, the existing informed consent process
used in South African schools urgently requires
rethinking. On several levels, reliance on an opt-
in approach that depends on children giving the
form to their parents and the parents returning
the signed form to the school is problematic: mis-
understandings are highly likely and uncon-
sented vaccinations can occur in error. HPV
vaccination programs in more than 30 low- and
middle-income countries using opt-out consent
models have reported achieving higher cover-
age.48 This approach is not always feasible, how-
ever, particularly in countries such as South
Africa, where a historical legacy of unconsented
medical interventions49 may generate suspicion of
an opt-out model. However, wherever the legal
framework allows, alternative strategies for seeking
consent from parents should be explored. One pos-
sibility is the use of mHealth applications to distrib-
ute vaccination information to parents and check
comprehension prior to securing consent.

The final lesson relates to the management of
adverse events and the role of social mobilization
more broadly. Overall, our evaluation findings
on the 2 unreported AEFIs that occurred suggest
that the 10 reported cases may have underesti-
mated the total number of minor AEFIs from this
campaign. Importantly, no severe AEFIs were
reported, leading us to conclude that AEFIs appear
to be a low probability occurrence in this setting.
However, even aminor AEFI that is not adequately
managed has the potential to deter concerned
parents from consenting to vaccination, reduce
second-dose uptake, or be influenced by anti-
vaccination groups. The latter, particularly, can lead

Implementers
could explore
widening the
interval between
the first and
second vaccine
dose to 12months
so that schools will
only need
1 campaign visit
each year.

Opt-out vaccine
consentmodels
have reported
higher coverage
than opt-in
models.
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to the development of larger, more organized efforts
to disseminatemisinformation and undermine pub-
lic trust in the HPV vaccine. Uptake of the HPV vac-
cine could be significantly impacted by such a risk,
unless it is countered by a sustained, proactive
approach to tackle misinformation in a variety of
online spaces, including social media. Indeed, a
media rapid response plan, prepared prior to imple-
mentation, should ideally form an integral part of
the management of AEFIs. This plan should include
public health messaging that conveys complex vac-
cination information in simple, accessible language,
and be flexible enough to be activated at any level to
respond in real-time to negative media coverage.11

Beyond such targeted responses to an emer-
gency, effective social mobilization should be
approached as a long-term investment for build-
ing community support. Managing community
perceptions of safety is a crucial issue for all vac-
cine programs, particularly with the introduction
of new vaccines that are not well known among
the target population and broader community. In
a survey of HPV programmanagers in 19 low- and
middle-income countries, the most frequently
reported obstacles to HPV vaccination were “erro-
neous perceptions of population related to the
vaccine's safety and efficacy.”12 Given the pro-
found changes in the media landscape in the past
decade alone, it is time for program designers to
explore innovative methods not normally used in
public health communication. Possibilities include
using the personal narrative format that anti-
vaccination groups have appropriated so success-
fully, and greater use of digital applications that en-
courage users to interact directly with material, by
sharing, commenting on, or uploading content.50

Limitations
Our evaluation had some limitations. The general-
izability of our conclusions may be somewhat re-
stricted by the limited sampling of key informants
and the purposeful sampling used to select sites for
the direct observation of vaccination sessions. In
addition, only 1 researcher was responsible for
conducting the document review; ideally a second
researcher would have reviewed the same set of
documents, thereby allowing for comparison and
confirmation of results and strengthening the reli-
ability of conclusions.

CONCLUSION
Evaluation of the 2014 campaign showed that
implementation of a national school-based HPV
vaccination campaign at scale was successful in

this setting. Additional improvements to the stor-
age and monitoring of vaccine doses and the
informed consent processes, along with clearer
stakeholder roles, will support optimization of
school-based vaccination campaigns. While the
impact of a national HPV vaccine campaign on cer-
vical cancer will only be seen in the decades to
come, as these early cohorts of vaccinated girls
reach adulthood, the benefits of reducing HPV
infections at a population level will be evident
much sooner, for example, in declines in the prev-
alence of genital warts.51 The eventual integration
of school-based HPV vaccination into routine EPI
programming is a long-term project, and imple-
menters need to be able to deliver a logistically
complex intervention across multiple settings to
reach high coverage every year. Evaluations con-
tribute valuable lessons that help programs build
capacity, decrease the burden on staff, reduce
costs, and improve overall efficiency, so that the
broader preventative potential of the HPV vaccine
may be fully realized.
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