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ABSTRACT

Objective To explore sexually transmitted infection
(STI) clinic client attitudes and preferences towards STI
vaccines and STI vaccine programming in an urban clinic
setting.

Methods A 31-item questionnaire was administered
during check-in by clinic clerical staff at two STI clinics

in Vancouver, Canada. Demographic characteristics and
preferences were summarised descriptively. Multivariable
logistic regression models to assess factors associated
with STl vaccine interest (reported as ORs) were
constructed using a priori clinically relevant variables and
factors significant at p<0.05 in bivariate analysis.
Results 293 surveys were included in analysis. 71.3%
of respondents identified as male, 80.5% had college
level education or higher and 52.9% identified as white/
of European descent. The median age was 33. 86.5%

of respondents reported they would be interested in
receiving an STI vaccine, with a primary motivator to
protect oneself. Bivariate analysis indicated several
factors associated with vaccine interest, with differences
for each infection. After adjusting for other variables,
willingness to pay for an STl vaccine (OR=3.83, 95% Cl
1.29 to 11.38, p=0.02) remained a significant factor for
syphilis vaccine interest and intent to engage in future
positive health behaviours remained a significant factor
for chlamydia (OR=5.94, 95% Cl 1.56 to 22.60, p=0.01)
and gonorrhoea (OR=5.13, 95% Cl 1.45 to 18.07,
p=0.01) vaccine interest.

Conclusion Respondents expressed a strong
willingness to receive STl vaccines. These valuable
findings will inform for eventual STI vaccine programme
planning and implementation.

INTRODUCTION

Sexually transmitted infections (STIs) continue
to be a global health concern despite extensive
prevention efforts that include risk-reduction coun-
selling, sex education and condom promotion.'™
Significant advancements in biomedical prevention
include human papillomavirus (HPV) and hepa-
titis B virus vaccination and HIV pre-exposure
prophylaxis (PrEP)." * Additionally, public health
measures are used to control STI diagnosis, treat-
ment and partner notification. In most settings, STI

134 Laurie Smith, '

management is usually sought by those with symp-
toms requiring treatment.’

Antimicrobial treatments for bacterial STIs
do not provide protection against repeat infec-
tions, and natural immunity does not develop for
bacterial STIs leading to repeat and coinfections.’
Certain strains of Neisseria gonorrhoeae have
become antimicrobial-resistant (AMR) to preferred
agents, suggesting that pan-resistant, untreatable
gonorrhoea is a possibility, even with dual-therapy
antibiotic protocols in place.’ ® There is some
evidence indicating that an immune response is
seen after chlamydia infection which could support
vaccine development for chlamydia; however, more
research is needed.”

In British Columbia (BC), Canada, cases of
chlamydia, gonorrhoea and syphilis have been
increasing over the last decade. From 2006 to 2016,
rates of chlamydia increased by 43%; gonorrhoea by
212% and syphilis by 113%. This trend is mirrored
throughout Canada. Globally, rates of these bacte-
rial infections also remain high, with an additional
limitation on collected global data due to underre-
porting by some geographical regions.®” There are
an estimated 376 million new cases of chlamydia,
gonorrhoea, syphilis and trichomoniasis each year,
which equates to approximately one million infec-
tions every day.

Reasons for increases in STI rates are multifacto-
rial and may be attributed to decreased condom use,
increased sexual contact,* increasing AMR bacteria
or an increase in the amount of people seeking
STI testing, leading to an increase in reported rate
of infections.® ' However, barriers to accessing
services still exist, including stigma associated with
testing, inability to physically access a clinic (loca-
tion or hours) or dismissal or unawareness of the
need for routine testing.

One method to address increasing STI rates is
the implementation of STI vaccines.” ® ' Vaccines
against several STIs are in varied stages of devel-
opment, but are not yet available for syphilis,
chlamydia or gonorrhoea.’ ® '™ Vaccines offer
primary prevention by preventing infection and
minimising the health impacts and costs associ-
ated with STT infections and their sequelae. The
World Health Organization (WHO) has developed
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a global roadmap for the development and implementation of
STI vaccines,® ' with one area indicating the importance of
preparing in advance for STI vaccine programme implementa-
tion. This roadmap fuelled the development of this study.

With the rise of vaccine hesitancy, it is critical to under-
stand whether vaccines designed to prevent STI infections will
be acceptable to populations who would benefit. However,
little evidence on perceptions and acceptability of bacterial
STI vaccines currently exists. In this study, we assessed factors
associated with bacterial STI vaccine interest to protect against
syphilis, chlamydia and gonorrhoea infections. Our findings can
ultimately help inform bacterial STI vaccine rollout by assessing
factors related to preferred costs, information sources and
reasons why people are motivated or hesitant to receive an STI
vaccine.

METHODS

Objectives

The primary objective of this study was to explore STI clinic
client attitudes towards STT vaccines in Vancouver, Canada. The
secondary objective was to assess STI clinic client perceptions
about key programme implementation factors related to STI
vaccines, such as cost and information sources.

Settings and population

The survey was available in English and administered from May
to August 2018 in Vancouver, Canada in two large STI clinics.
Both clinics are operated by the BC Centre for Disease Control
(BCCDCQ), are free of charge, do not require identification or
real names and do not require medical insurance coverage or
a referral. Both clinics offer comprehensive testing and clinical
services including: HIV counselling, testing and linkage to care;
HIV PrEP and postexposure prophylaxis; STI testing, treat-
ment, counselling and partner management and the provision of
vaccines (eg, for hepatitis A and B and HPV).

Procedures

A 31-item, anonymous, paper-based questionnaire was devel-
oped and implemented at these clinics. Research questions were
added to an existing survey that is routinely offered to all clinic
clients. Questions were developed after reviewing the literature
on vaccine perceptions, seeking feedback from experts in the
field, and were grounded in the theoretical framework of the
Health Belief Model.'*** The Health Belief Model is used to
explain and predict health behaviours of individuals. It is based
on psychology and helps understand drivers and barriers to
programme uptake, and the self-efficacy of those considering a
new health intervention.” The survey was pilot tested during the
first week of data collection, and minor adjustments were made
to improve clarity of some questions. Consent to participate in
the study was determined by voluntary completion of the survey,
which was outlined in the survey’s introduction.

Clinic clerical staff provided surveys to clients alongside
appointment intake forms, who completed it in private, while
waiting to see a clinician. The research team was not involved
in administration or direct collection of the surveys. Once
complete, respondents folded their surveys and placed them in
a secure, lidded box near the administration desk. This box was
emptied daily by administration staff who provided the surveys
to the research team. Depending on the intent of the clinical
visit, participants may not have been aware of their infection
status at the time of survey completion.

Survey responses were entered into Microsoft Office Access
Database (2010), exported and coded in binary in Excel 2010
(Microsoft Office) and analysed with SPSS Statistics software
V.24 (IBM). Missing responses were not imputed with any value.

Survey items

Questions included demographic items, previous STI history,
general interest in STI vaccines and motivators and barriers to
STI vaccine interest. For full survey content, see online supple-
mentary appendix 1.

Analysis

Based on previous studies that primarily focused on viral
STIs, we anticipated an average acceptance proportion of
8200.1%717 20722 2% Ag such, we calculated the required sample
size to detect an 80% acceptability proportion (related to objec-
tive 1) with a 5% margin of error (95% CI 77.5% to 82.5%) to
be 246. We added 15% to this number to account for missing
responses to the primary outcome question, for a total of 283.
We felt this represented a conservative estimate based on the
expected number of incomplete responses.

We assessed demographic characteristics and categorical data
of overall trends using descriptive statistics. We performed bivar-
iate analysis to assess the relationship between potential corre-
lates and STI vaccine interest for three bacterial STIs (syphilis,
chlamydia and gonorrhoea). Responses that were ‘neutral’ for
STI vaccine interested were coded as ‘not interested’ for anal-
ysis. Factors deemed significant at a p<0.05 level were included
in a multivariable logistic regression (MLR) for each bacterial
STI, as determined by Pearson’s y2 exact or Fisher’s exact test.
A priori clinically relevant variables (age, sexual partners) and
other variables deemed important from the literature (previous
receipt of HPV and hepatitis B vaccines, willingness to pay out of
pocket) were included in regression models. Participant gender
is included with the reporting of gender of typical sex partner(s)
(men who have sex with men (MSM), men who have sex with
women (MSW), women who have sex with men (WSM) and
women who have sex with women (WSM)). Participants who
indicated they were gender variant were excluded from analysis
due to small sample size.

MLR models were assessed for fit and significance using
Hosmer-Lemeshow (p=0.05) and Omnibus (p=<0.05) tests.
Correlates of STI vaccine uptake were assessed using unadjusted
and adjusted ORs with a 95%CI. Correlated responses were
identified using Cronbach’s alpha at a 0.70 threshold.

RESULTS

By 22 August 2018, 308 surveys were collected. Of these, three
participants declined consent to participate and 12 did not
complete the survey past the demographics section. Excluding
these left 293 surveys for analysis (figure 1). The total number
of responses for each question varied, as participants were able
to skip questions. Descriptive results were analysed for demo-
graphic characteristics of respondents (table 1). Of all respon-
dents, 71.3% (n=209) identified as male, 80.5% (n=235) had
college level education or higher and 52.9% (n=144) identi-
fied as white/European descent. The median age was 33 years
old. Half of respondents reported ever having an STI (49.8%),
and just over half reported having access to a regular health-
care provider (52.1%). Most respondents had previously heard
about two STI vaccines available, HPV (80.1%) and hepatitis B
(90.69%0) (table 1).
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Figure 1  Survey response and analysis flowchart. Twelve surveys were
incomplete past the initial demographic questions, and an additional
three participants indicated they did not want their responses to be
included in the study and thus were excluded.

Overall, 86.5% of respondents agreed or strongly agreed
they would be interested in receiving a vaccine against an STT if
currently available. When asked about their interest in specific
STI vaccines, 76%, 74% and 76% reported being interested or
very interested in a vaccine for syphilis, chlamydia and gonor-
rhoea, respectively (figure 2). The most common motivating
factor indicated for STT vaccine interest was the desire to protect
oneself (86.3%). The most common reported barrier was cost
if STI vaccines were not publicly funded (48.9%) (see online
supplementary additional data). Participants were asked to indi-
cate all reasons they would or would not be interested in an
STI vaccine, where multiple answers could be selected. Overall,
97.9% indicated protecting oneself as part of any reason for
being interested in an STI vaccine, and 65.0% indicated that cost
would be a factor for not being interested in an STI vaccine.
The second highest reported reason for being interested in STI
vaccines was to protect a partner from an undiagnosed STI
(78.8%), and the second most common reason for disinterest
was uncertainty of the safety of a vaccine (25.1%).

Factors associated with bacterial STI vaccine interest
During the MLR model building process, seven highly correlated
responses related to scaled agreement question were identified,
with an acceptable inter-item reliability (Cronbach’s a.=0.73).
Because the introduction or removal of any of these variables
shifted the magnitude and direction of coefficients in the MLR
model (and therefore, the ORs), all were combined into one
‘intent to engage in future positive health behaviours’ variable
for analysis. Components of this variable include continued
condom use after STI vaccination, getting vaccinated to protect
a future child, acceptance of others wishes to be vaccinated and
continued STT screenings at the doctor’s office or STI clinic.
Independently, previous receipt of the HPV vaccine
(OR=2.92, 95%CI 1.18 to 7.23, p=0.02), intent to engage in
future positive health behaviours (OR=3.97, 95%CI 1.31 to

Table 1 Demographic characteristics of the survey participants
Frequency
Characteristic N (%)
Age (median(range)) 293 33 (18-71)
Gender identity Male 293 209 (71.3)
Female 80 (27.3)
Sexual partners—gender MSM 282 106 (37.6)
of typical sexual MSW 96 (34.0)
RS WsM 67 (23.8)
WSW 13 (4.6)
Identify as two-spiritt 280 8(2.7)
Education completed College/ university/ 292 235 (80.5)
postgraduate
High school degree 51 (17.5)
Some high school 6(2.1)
Ethnicity White, European descent 272 144 (52.9)
Asian descent 75 (27.6)
Central or South American 18 (6.6)
Other, other mixed descent 15 (5.5)
Aboriginal (including 11 (4.0)
Aboriginal & White)
African or Black 9(3.3)
Have had an STI ever 289 144 (49.8)
Number of partnersin =~ 0 283 13 (4.6)
the last 6 months 1=2 115 (40.6)
3-4 73 (25.8)
5-9 48 (17.0)
10-19 24 (8.5)
20+ 10 (3.5)
Have a regular healthcare provider or family doctor 286 149 (52.1)
Have heard of the HPV vaccine 291 233 (80.1)
Have previously received the HPV vaccine 293 65 (22.2)
Have heard of the hepatitis B vaccine 288 261 (90.6)
Have previously received the hepatitis B vaccine 292 168 (57.5)
Intend to engage in future in positive health behaviourst 226 212 (93.8)
Willing to pay out of pocket for an STl vaccine 271 242 (89.3)

*Categorisation based on participant responses of their own gender identity and
their typical partner(s) gender identity.

tTwo spirit refers to a person who identifies as having both masculine and feminine
spirit, used by some Indigenous populations in Canada.

tVariable is aggregate of scaled agreeableness of future positive health behaviours.
.HPV, human papillomavirus; MSM, menwho have sex with men; MSW, menwho
have sex with women; STI, sexually transmitted infection; WSM, women who have
sex with men; WSW, women who have sex with women.

12.03, p=0.02) and willingness to pay out of pocket for an STI
vaccine (OR=3.43, 95%CI 1.43 to 8.18, p=0.01) were signifi-
cantly associated with an increased likelihood of syphilis vaccine
interest (table 2).

Being a WSM (OR=3.85, 95%CI 1.55 to 9.59, p=0.00),
intent to engage in future positive health behaviours (OR=6.49,
95%CI 2.01 to 20.98, p=0.00) and willingness to pay out of
pocket for an STI vaccine (OR=2.98, 95%CI 1.21 to 7.32,
p=0.02) were significantly associated with an increased like-
lihood of chlamydia vaccine interest (table 2). The unadjusted
results for age indicated that an increase in age was associ-
ated with a 3% decrease for interest in a chlamydia vaccine
(OR=0.97, 95%CI 0.95 to 1.00, p=0.02).

Last, being a WSM (OR=2.88, 95% CI 1.20 to 6.95, p=0.02),
intent to engage in future positive health behaviours (OR=5.75,
95%CI 1.88 to 17.64, p=0.00) and willingness to pay out of
pocket for an STI vaccine (OR=2.99, 95%CI 1.23 to 7.27,
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O Very uninterested O Notinterested B Neutral

Syphilis | 9% 5% 19%
Chlamydia |10% 2%
Gonorrhea |9% 3% 19%
Herpes |8% 29 18%
HIV | 10% D% 15%
Trichomoniasis | 12% 1%

B Interested M Very interested

57%

19% 55%

57%

65%

66%

18% 50%

Figure 2 STl vaccine interest per infection based on a 5-item Likert scale from very uninterested to very interested. STI, sexually transmitted

infection.

p=0.02) were significantly associated with an increased likeli-
hood of gonorrhoea vaccine interest (table 2).

After adjusting for other variables in the model, willingness
to pay out of pocket for a vaccine remained a significant factor
associated with syphilis vaccine interest (OR=3.83, 95% CI 1.29
to 11.38, p=0.02), whereas intent to engage in future positive
health behaviours remained significant for chlamydia (OR=5.94,
95%CI 1.56 to 22.60, p=0.01) and gonorrhoea (OR=5.13,
95%CI 1.45 to 18.07, p=0.01) vaccine interest (table 2).

DISCUSSION

The WHO has named vaccine hesitancy as one of the top ten
threats to health,” so understanding acceptability and factors
associated with interest in a bacterial STI vaccines is critical
for informing the future implementation of an STI vaccine
programme. Results from this survey demonstrate that clients
surveyed at two large STI clinics in Canada, individuals at greatest
risk for STI acquisition, are receptive to STI vaccines to protect
themselves from bacterial STIs including syphilis, chlamydia
and gonorrhoea. These results of overall STI vaccine acceptance
align with other previous research on bacterial STIs and reflect
trends of acceptance in viral STI vaccines.'* ' 17 192224 Of those
who indicated they would not be interested in receiving an STI
vaccine, 76.3% agreed or strongly agreed that others should still
be allowed to get vaccinated if they choose to. Based on our
unadjusted and adjusted analyses, acceptability for these vaccines
was comparable between categories of gender and gender of
partners, except for the unadjusted model among WSM for
chlamydia.

Based on previous knowledge and research, implementing an
STI vaccine programme would be most effective at decreasing
STI rates if it was targeted towards adolescents before sexual
debut. * The majority (62.8%) of respondents from this survey
indicated that adolescence (ages 13—-19) would be an acceptable
age to first introduce STI vaccines. An additional 22.2% indi-
cated that infancy (birth-2 years old) or childhood (3-12 years
old) would be acceptable ages to first offer STI vaccines. One
barrier to acceptance at these ages may be parental perceptions
that an STI vaccine would increase their child’s sexual behav-
iour or that there is no need for an STI vaccine until closer to

their child’s sexual debut.* % However, research findings have
demonstrated that receipt of the HPV vaccine does not lead to
increased sexual behaviour in adolescent girls.?” 28

Some people will have concerns about STI vaccine safety,
and questions about the benefits of the vaccines, as reflected by
survey respondents who indicated these as possible barriers to
STI vaccine interest. Vaccine hesitancy has been named a key
health threat by the WHO,” and experiences with hesitancy
surrounding the HPV vaccine will likely persist for other STI
vaccines. Appropriately communicating the protective bene-
fits of STI vaccines may be useful in increasing acceptance and
uptake among hesitant parents and patients.’® 2 For example,
presenting the HPV vaccine as a preventative tool cancer is
better received than when it is presented solely for STI preven-
tion. 181922262930 Comprehensive, multipronged, and well-timed
communication strategies will be critical to facilitating accept-
ance for STI vaccines. Potential areas to explore would be to
communicate benefits to sex partner(s), the potential to decrease
medication use to treat recurrent infections and the risk of
increasing AMR infections.

Another potential barrier to STI vaccine acceptance is the cost
of STT vaccines if they are not publicly funded. While 42.7% of
respondents who would be willing to pay out of pocket for a
vaccine indicated they would pay more than $100 CAD, most
respondents indicated cost as a barrier (65.0%). Given the early
nature of current bacterial STI vaccine research, it is not yet
known what administration schedules (one dose versus multiple
doses, boosters) would be appropriate for STI vaccines, which
will be important to consider when determining costs to patients.
Administration schedules will impact how programmes plan to
fund eventual STI vaccination rollout and how accepting the
public would be for paying out of pocket to receive STI vaccines.

As a vehicle for STI vaccine delivery, healthcare professionals
(HCPs) will be integral to successful vaccine rollout. Previous
studies have shown that recommendations from a trusted HCP
increases vaccine uptake.' % ** Similarly, 50.8% of respond-
ents indicated that their main preference to receive information
about STI vaccines would be from an HCP (physician, nurse
or public health nurse). As the first line of contact for many
seeking answers or treatment about sexual health, HCPs are
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» The continued development of STI vaccines pose a unique
prophylactic measure to address increasing STl rates in
populations globally.

> 86% of STl clinic clients surveyed indicated they would be
interested in receiving an STI vaccine for chlamydia, syphilis
or gonorrhoea.

» Results about preferred information sources, costs
and identified barriers pose a unique opportunity to
strategically plan STI vaccine programmes, prior to vaccine
implementation.

well positioned to provide patients with information on STI
vaccines once available. Conversations with HCPs will also allow
for opportunities to counsel clients related to vaccine misinfor-
mation. Supporting the importance of HCPs in an STI vaccine
programme, 91.8% of respondents indicated their main location
preference to receive an STI vaccine would be within a clinical
setting (STT clinic, 60.7%; a doctor’s clinic or practice, 19.3%;
walk-in clinic, 11.9%).

Limitations

Due to the paper-based nature of this survey, respondents were
able to unintentionally miss or intentionally skip questions
which resulted in missing data across survey items. This led to a
varied count in descriptive results, and for MLR results to have
a lower sample size than the bivariate analyses. The small sample
size and large Cls for some findings are limitations in the data
that could be exaggerating current findings or obscuring other
factors that correlate with bacterial STI vaccine interest.

This study used a convenience sample of respondents from
two large STI clinics. These participants are already engaged in a
certain level of health-seeking behaviour and may be more likely
to be accepting of STI vaccines. Therefore, these results may not
be generalisable to the overall public. The high proportion of
STI vaccine acceptance among clinic clients could be due to a
sampling or non-response selection bias, where clients that are
unaccepting of STI vaccines (or vaccines in general) dismissed
the survey as something not relevant to them. This may have
biased the results to show a higher level of STI vaccine accept-
ance than is representative of all clinic clients.

In looking towards future implementation and marketing of
STI vaccines, STI clinic clients would likely be a key target popu-
lation; however, further research is required to obtain broader
understandings of STT vaccine acceptance in a variety of groups
including parents and adolescents, rural and suburban commu-
nities, and other key populations such as MSM.

CONCLUSION

To our knowledge, this is the first study that has investigated
perceptions about bacterial STI vaccines within an STI clinic
client population in Canada. Results from this study indicate
that a majority of STI clinic clients are accepting of poten-
tially forthcoming bacterial STI vaccines. Results also provide
insight about prospective vaccination programme details
such as preferred sources of information, preferred locations
for vaccine administration and acceptable cost. These results
can help inform further research on STI vaccine acceptance
premarket, allowing for effective implementation and uptake.
Areas of focus for further research must include gathering STI
vaccine acceptability and perceptions from key groups and

diverse populations, and further exploration of vaccine hesi-
tancy as it relates to STI vaccines so that the positive impact of
this novel biomedical prevention method for bacterial STIs is
maximised.
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