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ABSTRACT

Introduction: Vaccine hesitancy, including concerns about possible fertility side-effects, caused

delay in the uptake of COVID-19 vaccines in Canada and elsewhere. One way of tackling vaccine

hesitancy is the use of infographics that explain key issues and address concerns. The aim of this

study was to explore the collaborative process of rapidly developing an infographic that was informed

by community feedback and tailored to address fertility concerns during urgent COVID-19 pandemic

conditions.

Methods: A survey promoted through social media and focus group discussion with community

contacts were used to iteratively consult target audiences and gather feedback on interpretation of

the infographic’s content and meaning. Survey results were analysed using descriptive methods. A

focus group discussion was analysed using inductive thematic and sentiment analysis. Feedback

guided infographic development.

Results: A draft infographic and survey were shared online. 33 of 37 survey respondents expressed

that they trusted the information provided in infographics. Survey respondents and focus group

participants both wanted simple language and additional information to address concerns about the

long-term effect of COVID-19 vaccines on fertility. Opinions indicated that more effort was needed

to address varying levels of health literacy within communities. There was conflicting feedback on

whether use of inclusive language by removing gender labels and focusing on biology, was helpful or

confusing.

Conclusions: This study shows public feedback can help tailor content and design of vaccine

confidence building tools making them more accessible to the general population. In addition, efforts

to resolve specific concerns can be augmented by modifying and/or creating different versions of

infographics.
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INTRODUCTION
Vaccine hesitancy is a growing global problem. In

Canada, before the COVID-19 vaccines were approved
in December 2020, approximately 1 in 4 Canadians were
unsure if they would receive a vaccine [1]. Three years
after the approval of the vaccines, 80.5% of the eligi-
ble Canadian population have completed their primary
series of vaccination [2], while 9% are completely unvac-
cinated [3].

Concerns about side-effects from COVID-19 vaccines
are among the top reasons for COVID-19 vaccine hesi-
tancy [4,5] defined by the WHO as ’delay in acceptance or
refusal of vaccines despite availability of vaccination ser-
vices [6]. Myths about the harmful impact of COVID-19
vaccines on fertility are some of the most persistent ru-
mours shared on social media [7]. These include specific
concerns, for example about cross reactivity between
syncytin-1, a protein required for placenta formation,
and the mRNA vaccine’s spike protein [7]. Other con-
cerns question increased risk of miscarriages, female and
male infertility following vaccination [7-9]. An anecdotal
tweet by influential rapper, Nicki Minaj, about a remote
acquittance’s alleged vaccine response - “became impo-
tent…his testicles became swollen” - exemplifies con-
cerns about the spread of misinformation despite grow-
ing availability of strong evidence to support the safety
and effectiveness of vaccines [10]. In Canada, statements
published by the Canadian Pediatric Society (CPS), the
National Advisory Committee on Immunization (NACI),
the Society of Gynaecologists and Obstetricians Canada
(SOGC), and the Canadian Fertility and Andrology Soci-
ety (CFAS) reassure patients that vaccines do not impact
fertility. Indeed, these expert organisations strongly rec-
ommend vaccination for pregnant women and those
who plan to become parents [7,11,12].

It is well established that infographics can improve
vaccine confidence and combat misinformation [13-17].
Early in the pandemic, it became clear infographics
could play an important role in rapid dissemination of
knowledge via social media [18,19]. A 2021 study as-
sessed the effect of a World Health Organisation (WHO)
infographic in combating COVID-19 misinformation
[20]. The authors reported the WHO infographics re-
duced misperceptions regardless of whether they were
shared by experts or unknown social media users, and
concluded organisations can effectively debunk misin-
formation by sharing high quality graphics. While in-
fographics can be valuable knowledge translation tools,
it is a challenge to create appealing materials with in-
formation displayed appropriately for differing levels of
health literacy. Care must also be taken to choose images
that reinforce rather than distract from the core message.
Finally, selected images must be culturally acceptable,
reflecting the target audience and their values [21-23].

The importance of listening to and engaging with
communities to address concerns that prompt vaccine
hesitancy is also well established [22,23]. Critically, in-
volving representatives of targeted communities as de-

signers, creators, and advocates of knowledge transla-
tion materials builds trust and credibility in the message
[22]. Acknowledging the benefits of community involve-
ment and codesign practices, our study aimed to analyse
how feedback was gathered rapidly and used to tailor
messaging to the target audience during the iterative
development of an infographic designed to combat real-
time misinformation about COVID-19 vaccines impact
on fertility.

METHODS
Co-design and development of infographics

The Connect, Collaborate, and Tailor (CCT) project,
funded by the Public Health Agency of Canada’s Immu-
nization Partnership Fund, created multimedia materi-
als dedicated to combatting vaccine hesitancy through
a collaborative co-design process [24]. CCT team mem-
bers included those with expertise in vaccines, public
health, frontline healthcare, pharmacy, knowledge trans-
lation, infographic design, digital communication, com-
munity engagement and community members. CCT
team members were organised in four working groups:
Trust and Relationship Building Group, Product De-
sign Group, Media Engagement Group and Research
Group. Through consultation with representatives of
underserved/ marginalized populations in Waterloo Re-
gion, gaps in knowledge, and topics of concern about
COVID-19 vaccines were identified by the Trust and
Relationship Building Group. Evidence-based informa-
tion tools to inform attitudes and beliefs surrounding
vaccination were created through a process of iterative
co-design and feedback cycles and disseminated. This
process (Figure 1) was adapted depending on the audi-
ence, community groups involved, and the vaccine hesi-
tancy issue raised; rapid turnaround was encouraged to
facilitate responsive dissemination of evidence-based in-
formation about COVID-19 infection and vaccines. Key
audiences and collaborators included the public, vaccine
advocates, pharmacists and healthcare workers actively
involved in delivering vaccination services.

The first version of the COVID-19 vaccine fertility
infographic was developed by a primary care physi-
cian, pharmacist, and graphic designer (Product Design
Group) following discussion in Trust and Relationship
Building Group about rife misinformation about vac-
cine side effects on fertility. The infographic, incorpo-
rating published evidence from clinical trials and peer
reviewed research, was subsequently shared with the
whole CCT project team widening input sources to pub-
lic health officials, communication and outreach experts,
and community members. Feedback from the CTT was
used to modify the infographic, primarily by reducing
text content. Two versions were subsequently circu-
lated on social media among the wider public to obtain
further feedback. Public feedback data were obtained
through an online survey and later via a community
focus group discussion. These sources of community
feedback guided further infographic modifications. A
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Figure 1. Outline of the co-creation framework.

Figure 2. Timeline for the development of evidence-based infographics in response to community concerns about
the impact of COVID-19 infection and vaccination on fertility.
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timeline detailing infographic development and points
of community input is presented in Figure 2.

Survey design, delivery, and data collection
An 11-item survey was designed by the lead pharma-

cist/physician pair to gather citizen’s impressions of two
fertility infographic versions differing in amount of text
and layout (Figure 3 panel A, Figure 4 panel E). Ques-
tions probed respondents’ confidence in information
validity and willingness to share the infographic. Free
text entry was provided where open questions invited re-
spondents to indicate what they liked or disliked about
infographics and what further information was needed.
The survey was designed using Qualtrics software and
could be accessed via a QR code or webpage link shared
widely on social media platforms (Facebook, Twitter, In-
stagram) hosted by Waterloo Region of Public Health,
University of Waterloo and individual CCT members’
accounts. The survey was available 7-22 December 2021.

Survey analysis
Statistical analysis of anonymous data from com-

pleted surveys was performed using SPSS version 25
(IBM). Descriptive statistics were calculated and data
were inspected for trends in related questions. Quali-
tative data collected from the open-ended survey ques-
tions were examined for common ideas. Predominant
themes were reported to CCT infographic design group
and discussed by the Trust and Relationship Building
Group.

Focus group discussion recruitment, facilitation and
data collection

To refine infographics for target audiences in eth-
nic minority communities of Waterloo Region, focus
group participants were identified through community
leader contacts participating in the CCT project team.
The group discussion was held virtually, facilitated by
the study coordinator, and observed by two researchers
and the graphic designer. During the session, partici-
pants were presented with modified infographics follow-
ing earlier feedback from survey respondents and the
CCT team (Figure 3 panels B and C). The focus group
participants were asked to select their preferred info-
graphic and give reasons supporting their choices. The
facilitator’s questions probed participants’ impressions
of infographic clarity, cultural safety, and ease of compre-
hension by the general public. The discussion took place
on 17th December 2021; it was recorded and transcribed
using Microsoft Teams software (Version 1.5.00.6181).

Focus group analysis
To make sense of the focus group data and iden-

tify top priority concerns about infographic content and
presentation, thematic analysis and sentiment analy-
sis of the discussion transcript were undertaken. The-
matic analysis was accomplished in six stages [25]. An
anonymised transcript was read and reread to estab-
lish researchers’ familiarity with the content. Reflexive

inductive open coding was undertaken independently
by RH and EVW who, by approaching the data from
different ethnic and professional backgrounds, and com-
paring and discussing codes generated, were able to ex-
plore overt and implicit meaning in the data. Codes were
grouped as categories around common topics or shared
meaning independently and then between researchers.
Connections between categories were explored and joint
reflection undertaken to reach consensus and create rep-
resentative themes. Analysis was reviewed by a third au-
thor. Reflexivity and bias were discussed and addressed
by reflection with other authors who collectively repre-
sented broad and diverse backgrounds and experience.
Open coding and code organization were supported by
use of NVIVO software (Version 12.7).

In a similar way, manual sentiment analysis [26-28]
of the transcript was initially conducted independently
by two authors. Statements were assessed for emotion
detected, and polarity of affect. Authors conferred on
these analyses to reduce bias and grouped statements
where positive or neutral tone were identified separat-
ing these from data expressing negative affect. Through
iterative discussion, statements were placed into groups
where content gave rise to positive/neutral affect (e.g. ap-
proval) or negative affect such as concern, uncertainty
or frustration.

Ethics
The survey and focus group discussion questions

were designed in accordance with the principles of the
Helsinki Declaration of 1975, as revised in 2008 taking
care to first do no harm. Ethics approval was obtained
from the University of Waterloo Ethics Committee (ORE
#43633). The social media post about the infographic
survey gave participants brief information about the
study including a statement confirming anonymity and
confidentiality, eligibility criteria and a link to the ques-
tionnaire. On opening the survey link, respondents gave
consent to data collection and reporting before complet-
ing questions. No identifying information was collected;
demographic data was not linked respondents’ answers.

Before meeting, focus group participants were pro-
vided with study information informing them that po-
tentially sensitive fertility issues would be discussed.
All participants gave informed consent to be recorded
and have their discussion analysed and reported anony-
mously. Prior to starting the discussion, participants
were reminded that they could abstain from answering
questions or withdraw from the study at any time.

RESULTS
Survey analysis

The majority of people who completed the survey
did so within 48 hours of it being posted online, 8-9th
December 2021. Respondents’ demographic details are
presented in Table 1.

Typically, respondents reported understanding the
infographics’ message purpose – 85% used the word

4



J Community Systems for Health

‘fertility’ to describe the content, 60% noted the compar-
ative information about COVID-19 vaccination safety
compared to COVID-19 infection. A high number of

respondents trusted the information provided (89%) but
only half were satisfied that the information provided
was clear.

Table 1. Demographic data on survey respondents and discussion group participants.

Demographic Survey Respondent Focus Group Participant

Total number 39 5

Age Average 39 years

Range 20-63 years

Age Range 28-50 years

Gender Women 29

Men. 4

Non-binary. 2

Prefer not to say 1

Women 1

Men 4

Background European 28

Black 2

South Asian 2

Southeast Asian 2

West Asian or Arab 2

South American 2

North American 1

(Other groups not used include

Aboriginal and prefer not to say)

Black 2

South Asian 2

Southeast Asian 1

Highest level of education High school 4

College or university 16

Higher degree 16

Additional text comments included one indication
that the language might be too specialised or complex
for the public to understand. Another respondent sug-
gested the use of certain words like ‘some’ or ‘may’ made
the infographic’s message uncertain or questionable.

Information presented about whether COVID-19 in-
fection or COVID-19 vaccines affected female reproduc-
tive health drew specific requests for more information.
Asked “What else would you like to know?” respon-
dents indicated more about COVID infection and vac-
cine effects on menstruation, pregnancy, stillbirth and
child development and potential side effects for those
undergoing hormone treatments. The inclusion of refer-
ences linking claims to evidence from published studies
was commended; several respondents wanted further
information summarising cited studies.

Overall, when comparing the two infographics, re-
spondents stated simple infographic structure with clear
headings and fewer words (Figure 3 panel A) was pre-
ferred to gendered images, longer paragraphs, and more
complex language (Figure 4 panel E). Most respondents
(71%) indicated they would be willing to share the info-
graphic with others, with social media dominating as
the preferred vehicle for sharing this information (61%).

Focus group analysis
As the majority of survey respondents were college-

educated women with a European background, a focus
group discussion (FGD) was undertaken to obtain addi-
tional, specific feedback from a targeted audience in Wa-

terloo Region. Five participants were recruited through
ethnic minority community leaders involved with the
CCT project (Table 1).

To interpret explicit and implicit meaning in group
discussion data, comments were coded, then categorized
into seven sub-themes and three overarching themes;
infographic endorsements, ways to improve message
and understanding engagement. The relationships be-
tween themes and sub-themes are presented in Figure 5,
examples of coded text are presented in Table 2.

Infographic endorsements drew together codes re-
lated to understanding the infographics’ message con-
tent and describing participants’ preferred format. As
with the survey, participants appreciated the aim of de-
bunking misinformation about the vaccines through
evidence-based infographics that referenced clinical
data. They praised the presentation of information “ev-
erything is clear here” (FGD01) stating clear separation
of the possible effects of COVID-19 infection and vacci-
nation aided comprehension.

“The effects of the vaccine versus the effect of
the infection…they break down the differences of
it. Yeah, I thought that was a good breakdown.”
(FGD 2)

Notably, all participants preferred the infographic
with information separated into sections labelled “male”
and “female” (Figure 3, panel B) over a non-binary lan-
guage version that separated text by sex that didn’t ex-
plicitly label these (Figure 3, panel C). Participants com-
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Figure 3. Versions of infographics presenting information on the effects of COVID-19 infection and side effects of
COVID-19 vaccine on fertility and reproductive health. Panel A- initial version shared by online survey (7 Dec 2021).
Panels B and C intermediate versions shown to focus group using headings that identify information by sex (panel B)
or non-binary biofunctional groups (panel C) (16 Dec 2021). Panel D final version (Jan 2022).
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Figure 4. COVID-19 and fertility infographics. Panel E shows version shared via online survey (7 Dec 2021). Panel F
modified version (16 Dec 2021).

Figure 5. Themes and sub-themes based derived from thematic analysis of FGD transcript.
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mented on how these labels added specificity and clarity
that aided quick reference.

“I like the one that’s been charted male female. It’s
clear at a glance. I know what information I will
get.” (FGD 1)

Ways to improve message collated sub-themes that
grouped participants’ suggestions for improvement;
changes that built certainty and credibility, and tailored
content. This included a proposal to summarise the data
from cited studies so that their impact could be under-
stood “at a glance”.

“numbers speak for itself…general public wants
to know their numbers.” (FGD 1)

More information about the long-term effects of vac-
cines on pregnancy and children’s health was also sug-
gested. The importance of responding to citizens’ con-
cerns regarding the vaccine, communicating transpar-
ently and acknowledging what information is, or is not,
available was emphasized.

“Get the information out there that no informa-
tion is available on this area, the birth defect….
even if there is nothing there just reach out the
information because we are always looking for
what’s going to happen to the unborn child.”
(FGD 1)

Feedback about tailoring content focused on modi-
fying infographics to meet audience requirements bet-
ter. Images and language were critiqued for cultural
appropriateness. Additionally, the merits of present-
ing citations and references were discussed. Citations
and references were considered more valuable if the
intended audience included university educated indi-
viduals rather than the wider public.

“…[a] lot of public do not understand what the
numbers are for; that it is a reference.” (FGD 1)

“If you just put it [the infographic] in the sub-
way area, nobody is going to focus on references.
Maybe if you put it in a university community…
maybe it increases credibility.” (FGD 3)

The theme understanding engagement addressed
how the process of collaborative infographic develop-
ment and use can be enhanced by appreciating barri-
ers to acceptance, exploring individuals’ willingness to
share infographics and seeking ongoing feedback from
target audiences.

Participants reinforced survey findings that wording
choices like ‘not known’, demonstrating incomplete evi-
dence or uncertainty, stimulated concern or wariness in
the reader and potentially created barriers to message
acceptance. Despite misgivings about expressing this
degree of uncertainty, the community representatives

uniformly showed willingness to share the infograph-
ics with their peers. They indicated the infographics
provided a useful “baseline” even if “clarification” was
needed later as participants felt that their communities
were “hungry” for information.

Participants were willing to assist in giving feedback
on future versions following discussions infographics
with target audiences whose views would be pertinent.
In this respect, participants noted the role of extended
family and community members in influencing vaccina-
tion decisions.

“Medical doctors, nurses and even close family
members like father, mother, sister, brother, friend.
That is a secondary group who can influence the
behaviour of the people who have the plan to get
kids. They need to be the target that is messaged.”
(FGD 3)

Sentiment analysis
The tone used in discussion comments was exam-

ined to help define which elements of the infographic
were most helpful to readers. Comments were grouped
as either positive/neutral or negative (Table 3). Positive
or neutral tones were used when participants described
their preferred infographic layout or were satisfied with
the content. This included participants’ preferences for
male and female headings over non-binary labels; they
indicated group labelling by sex enabled easier location
of relevant information.

“Males, females exactly separated. I know where
to look at.. Yeah, I would prefer this one, [it] is
more clearer, at a glance you know which ones
related to me and which ones related to the other
sex.” (FGD 1)

Encouraging or neutral tones were also used when
people talked about potential improvements to info-
graphics or ways of sharing information. Similarly, com-
ments about meeting community information needs
about COVID-19 and vaccine effects on reproductive
health evoked warm or neutral tones.

“I work with lots of new immigrant families and
some of them were pregnant women and they were
scared, not only for fertility but overall health so
in the future they might not be able to become
pregnant. Lots of concerns... so maybe targeting
those people.” (FGD 4)

In contrast, negative tones were detected when info-
graphic content or layout was considered overly com-
plex. Negative tone was also detected when the limited
evidence about COVID-19 vaccination side effects was
referred to in ways that allowed for uncertainty, such
as “no known effect”. This expression didn’t convey
confidence and was found to be unconvincing about the
benefits of vaccination.
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Table 2. Thematic analysis of focus group discussion transcript; example quotes.

Theme Sub-theme Example Quote

Infographic

endorsements

Understanding the

infographics’ message

content

“This poster is basically about the relationship of human fertility and the

effects and consequences, if any, of the COVID-19 infection. They’re

giving like the pros and cons, and also there’s some in highlights and

information about the vaccines and the infection and their effect on the

pregnancy, and then the fertility.” (FGD 1)

“The top part of the other one talks about sperm, erection and fertility

so that is directed at men…Lots of men had an issue with [fertility

concerns] when the vaccine just came out. You know, they’re going to

get sterile and all those other things. This is debunking those myths

based on the science that is available.” (FGD 2)

Describing preferred

infographic format

“I really like the second one ’cause it specifies what the target is, who it is

and who is male and female. And so I like the second one.” (FGD 5)

Ways to improve

message

Changes to build

certainty and credibility

“One thing that comes to my mind is the long-term effect of vaccine.

There are no data or no comment at all touching on the long-term effect

of the vaccine on pregnant ladies -we are more and more concerned

about the child that’s going to be born, their unborn child…” (FGD 1)

Tailoring Content It all depends on the target. If we target the common people, I don’t

think the difference is important [to them] because usually we don’t give

it [the references] attention if you just put it [the infographic] in the

subway area, nobody is going to focus on references. Maybe if you put it

[the infographic] in a university, in targeting university community

maybe it increases credibility, so, it all depends on your target.” (FGD 3)

Understanding

engagement

Barriers to acceptance “Most of the things that says, ”not known”. Not known for so many

different areas. Still, I know it’s new and any effects can happen to a

pregnant woman after taking the vaccine, so that’s a concern with lots of

people and that could be the reason they are not interested in taking it.”

(FGD 4)

“The bad thing (about which I do agree with the other speakers) is “no

known” effect because at a glance you might think OK, “no known

[effect”] but because this is a new area, we’re all sceptical and like

concerned, because it’s like we’re Guinea pigs in one sense.” (FGD 1)

Willingness to share

infographics

“I’ll be willing to share with the families like I work with… and other

community agencies and other programs” (FGD 4)

Identifying target

population for feedback

“Those newly married couples or those couples who are trying to

conceive or trying to you know, increase their family size so it’s directly

concerning them. Or you know the women of childbearing age, so those

group who are really in need of this information and wants to get a

reliable information from there. Probably would be a good target

population” (FGD 1)

“I don’t feel confidence because they say ‘no
known effect’ ..what if something happens to-
wards [us]. It’s not a sure thing. It doesn’t com-
municate confidence.” (FGD 3)

Additionally, negative anxious tones were used in
comments seeking greater provision of information
about vaccine safety.

“After we get pregnant what will happen?
What’s the long-term?.” (FGD 1)

Infographic refinement
Feedback from CCT members, survey results and fo-

cus group discussion facilitated progressive adjustments
to infographics’ text and appearance (Figure 2). Based

on feedback from survey respondents, a non-binary info-
graphic was designed using gender-neutral tone where
binary sex-specific headers were replaced with more
inclusive terminology focused on anatomy, such as preg-
nancy/periods or sperm, rather than sex/gender (Figure
3, panel C). Next, images were designed in a neutral way
without any stereotypical features associated with sexual
characteristics. Participants in this study provided con-
trasting feedback about these accommodations; some
focus group participants found non-binary language
confusing and preferred ‘clearer’ binary gender specific
language. To overcome this dilemma, “male/female”
terms were included, and a footnote added to recognise
the complexity of gendered language. The initial and
final versions of the infographics can be found in Figures
3 and 4, a summary of changes is presented in Table 4.
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Table 3. Sentiment analysis of focus group discussion transcript; example quotes.

Tones Example quotes

Positive/neutral Affirming, Approving “The information are very simple and understanding.” (FGD 3)

“It’s clear, it’s easily comprehensible, legible, everything is OK, good.”

(FGD 1)

Encouraging “I see the top part of the other one talks about sperm, erection and

fertility so that is directed at men…. Lots of men had an issue with…

they’re going to get sterile and you know all those other things… This is

debunking those myths based on the science that is available. (FGD 2)

Negative Tones Lack of confidence When I see this poster, I don’t feel confident, especially with how the

wording is.... because they say that [there’s] ‘no known effect’. No

known effect, what if something happens toward [us]…It’s not a sure

thing. It doesn’t communicate confidence...” (FGD 3)

Cautious, uncertain or

hesitant

“It’s still saying there is a [knowledge] gap. We know that science is not

100%. If today something may [be] considered to be a known [that] may

not be known tomorrow it’s not assuring.” (FGD 3)

Confused “What part I’m reading? …I missed it. OK, was it like vaccine, or was it

infection? Because there are so many things I read, Then I confused

myself because I saw it for a second. The second one is like clearly

speaking out for itself.” (FGD 1)

Discouraging,

unconvinced tone

“Reading too much, it’s sometimes scary. Generally, people, if they are

almost ready to get it [vaccination] and then when they read it, that

sticks in their mind like over might have that or this [side effect].” (FGD 4)

Critical advisory tone “Yeah, a little more phrasing, a little more words at the end, and then

you put the reference number. That’s my opinion. Otherwise you need

a reference for the credibility.” (FGD 1)

“People might not have time to read the whole thing, they just want the

key highlight points of like what is the pros, what is the cons and all of

that? But this one seems way too detailed, so I actually like the second

one.” (FGD 5)

The refinements also reflect the decision to retain de-
tailed information and references in the “5 points about
COVID-19” infographic (Figure 4) for those with good
health literacy and to simplify information in “What you
need to know about COVID-19 and fertility” (Figure 3)
to convey meaning to users with lower health literacy.
Inclusivity was additionally sought by using transla-
tions to accommodate more identities; both infographics
were made available in commonly spoken languages in
Canada (Arabic, French, Farsi, and Chinese).

DISCUSSION
This study examines the rapid, iterative, collabora-

tive development of an infographic to address misin-
formation surrounding COVID-19 vaccine side effects
on reproductive health. Consultation with representa-
tives of targeted communities during the infographic
development process quickly generated feedback that
potentially helped meet the needs of community mem-
bers with diverse levels of health literacy. Challenges
included how to integrate feedback from two different
methods potentially representing different populations
and how to resolve conflicting suggestions while still
meeting different community needs and cultural prefer-

ences in a timely way. This study adds to the literature by
providing specific insight into those problems and their
resolution through iterative refinement of infographics
based on feedback from representatives of target audi-
ences. We present this alongside lessons learned in de-
veloping educational interventions in terms of content,
layout and language deployed.

One challenge in designing educational infographics
is how to achieve the right balance between providing
sufficient information without overwhelming users with
differing levels of health literacy [23]. Most participants
of both the survey and focus group reported that the
infographics were clear, but some people requested ad-
ditional information about the studies referenced and on
the long-term effects of vaccines. In contrast, other partic-
ipants felt the information or language was complex and
potentially over-whelming for their community peers.
By combining text and visuals, infographics can enhance
comprehension of complex data, especially among those
with low health literacy [17,29,30]. However, limiting
text and replacing it with visuals to simplify the health
message can strip away valuable context making inter-
pretation harder and meaning more ambiguous [29]. Im-
ages added to highlight key points and linked to simple
text rather than replacing text are preferrable [23].
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Table 4. Refinements to infographics based on feedback from survey and FGD.

Infographic Feedback source Improvement

What you need to know

about COVID-19 and

fertility

Survey Simplified version with fewer words and bullet points created to

improve clarity for those with low medical literacy/knowledge and

support easier translation.

The non-binary version replaced original headers “Females”/“Males”

with Pregnancy, periods, fertility/ “Sperm, erections and fertility”

5 points about

COVID-19 and fertility

Survey Heading 1 expanded wording about vaccine side effects on

menstruation- “can affect periods for 1 to 2 months but do not affect

fertility at any age”

Adjustment to wording about COVID-19 infection “Viral infections, like

colds and flus, can affect periods”.

Non-binary version of

What you need to know

about COVID-19 and

fertility

FGD Addition of “male” and “female” before fertility in each section for

clarification- “No known effect on female fertility”, “No known effect on

male fertility”

“No known effect on sexual function” removed from section Periods,

pregnancy, female fertility

In Sperm, erections, and fertility section, the statement “Not yet known

how long an infection affects sperm or erection” was replaced with “May

affect fertility by lowering sperm count”

Bullet point indicators redesigned to indicate potential impact of

information- green circle bullet before positive statement, red square

before detrimental statement and yellow triangle bullet before

comment about possible impact

Footnote added; “Gender and sex do not necessarily align for each

person. Please follow up with your doctor with any sex and/or gender

related vaccine questions.”

Choosing suitable, acceptable images requires care-
ful consideration. It is also important to find appealing
pictures that draw the observer in. Selected pictures
should reflect the target audience, be culturally accept-
able and yet not distract from key message content [22].
In this instance, two infographics were created and mod-
ified to better suit the different health literacy needs of
diverse audiences with collaborative input from target
community representatives, frontline healthcare profes-
sionals and pharmacists providing vaccination services,
and health communication experts. Infographics were
disseminated by varied intermediaries and channels in-
fluenced by community preference expressed in the CCT
group. These included using paper copies and social
media applications including WhatsApp and Instagram
from health care professionals and community leaders.

Another challenge was finding language and images
that supported gender diversity and inclusivity that
could be understood easily by all community members
[22]. Based on survey feedback, steps were taken to
improve gender diversity and inclusion in labelling in-
fographic text, yet community representatives critiqued
this gender-neutral language and promoted what they
felt to be ‘simpler’ male/female terminology. To resolve
this issue, multiple versions of infographics were de-
veloped and shared, with translations, to healthcare
providers and other intermediaries. This enabled those

with communication roles to select the most culturally
appropriate materials for end-users.

Refreshing the content of infographics to provide
accurate, updated information that reflects the latest sci-
entific evidence in the rapidly changing circumstances of
a pandemic is difficult [31,32]. As our understanding of
COVID-19 infection and vaccination evolve, published
information becomes outdated or inaccurate. The phrase
“unknown effect” received mixed reactions but was used
to reflect a point in time when limited information was
available. The feedback from participants to have “more”
answers and less ambiguity means that while data about
long-term effects of COVID-19 vaccination on fertility are
currently lacking, there is public appetite to see evidence
grow and be shared. This is important as it provides an
example of how communities want to guide and engage
with research in a continuing fashion, a goal that can be
approached through community partnerships like the
CTT [24, 33, 34]. To keep the public informed, it will be
important to create updated infographics, share these
with healthcare providers and other influencers [35,36].
Removing outdated infographics that don’t reflect new
evidence is another consideration.

This study has several limitations related to the need
to create informative material quickly at a time of public
anxiety during the COVID-19 pandemic. The survey was
only available for a short time to ensure rapid data collec-
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tion and fast turnaround of feedback to inform iterative
stages of infographic development. Consequently, the
survey had limited responses; the sample size is small
and does not fully reflect the age and cultural diversity of
people in Waterloo Region. To counter this, community
representatives were invited to comment through CCT
meetings and the focus group discussion. While efforts
were made to contact a greater diversity of people for fo-
cus group discussions, the small number of participants
who attended reflects the difficulty of recruiting peo-
ple in a short window of time when social contact was
constrained. The number and diversity of viewpoints
available and participants ability to reflect wider popu-
lation beliefs was limited. This limitation reflects how
a balance must be drawn between broadening popula-
tion input and achieving a quick turnaround in creating
tailored materials. Analysis of focus group discussion
data suggested saturation was reached when discussing
infographics with this group, but it is acknowledged
that groupthink bias may have limited new ideas aris-
ing; focus group members may have agreed with group
consensus to maintain group cohesion [37].

Conclusion
This study found that feedback received from com-

munity members, via online surveying and virtual focus
group discussion, was important for understanding real-
time opinion and knowledge about vaccines. Commu-
nity feedback was effective in supporting the develop-
ment of infographic content, presentation, acceptability,
and appropriateness. To meet the contrasting needs of
different communities in areas such as health literacy
and gender dynamics, it may be necessary to modify
content, language, delivery and/or develop different
formats of infographics on a single topic.
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Preocupaciones en materia de fertilidad y vacunas COVID-19: Diseño de infografía comunitaria
en la región urbana de Waterloo, Ontario (Canadá)

RESUMEN

Introducción: Las dudas sobre las vacunas, incluida la preocupación por los posibles efectos se-
cundarios sobre la fertilidad, han retrasado la adopción de la vacuna COVID-19 en Canadá y otros
países. Una forma de abordar las dudas sobre las vacunas es el uso de infografías que expliquen las
cuestiones clave y aborden las preocupaciones. El objetivo de este estudio fue explorar el proceso de
colaboración para desarrollar rápidamente una infografía basada en aportes comunitarios y adaptada
para abordar las preocupaciones sobre la fertilidad durante las condiciones urgentes de la pandemia
de COVID-19.
Métodos: Se utilizó una encuesta promovida a través de los medios sociales y una discusión de grupo
focal con contactos de la comunidad para consultar iterativamente a las audiencias objetivo y recopilar
comentarios sobre la interpretación del contenido y el significado de la infografía. Los resultados de la
encuesta se analizaron mediante métodos descriptivos. Un grupo de discusión se analizó mediante un
análisis inductivo temático y de sentimientos. Los comentarios orientaron el desarrollo de la infografía.
Resultados: Se compartieron en línea un borrador de infografía y una encuesta. 33 de los 37 encuesta-
dos expresaron que confiaban en la información proporcionada en la infografía. Tanto los encuestados
como los participantes en los grupos de discusión querían un lenguaje sencillo e información adicional
para abordar las preocupaciones sobre el efecto a largo plazo de las vacunas COVID-19 en la fertilidad.
Las opiniones indicaron que era necesario un mayor esfuerzo para abordar los distintos niveles de
alfabetización sanitaria dentro de las comunidades. Hubo opiniones contradictorias sobre si el uso
de un lenguaje inclusivo, eliminando las etiquetas de género y centrándose en la biología, era útil o
inducía a confusión.
Conclusiones: Este estudio muestra que las opiniones del público pueden ayudar a adaptar el
contenido y el diseño de las herramientas de fomento de la confianza en las vacunas, haciéndolas
más accesibles para la población general. Además, se pueden aumentar los esfuerzos para resolver
preocupaciones específicas modificando y/o creando diferentes versiones de las infografías.

Palabras clave: COVID-19; vacuna; confianza; dudas; infografía; fertilidad, efectos secundarios;
desinformación

REFERENCES
[1] Abacus Data. Vaccine hesitancy in Canada: how much

is there, who are hesitant and why are they hesitant?
[Internet]. Ottawa; 2021 Apr [cited 2022 Sep 28]. Avail-
able from: https://abacusdata.ca/vaccine-hesitancy-
canada/.

[2] Public Health Agency of Canada. COVID-19 vacci-
nation coverage in Canada [Internet]. Ottawa; 2023
[cited 2023 May 30]. Available from: https://health.-
infobase.canada.ca/covid-19/vaccination-coverage/

[3] Little N. COVID Vaccination Tracker [Internet]. Saska-
toon; 2020 [cited 2023 May 30]. Available from: https://
covid19tracker.ca/vaccinationtracker.html.

[4] Diaz P, Reddy P, Ramasahayam R, Kuchakulla M,
Ramasamy R. COVID�19 vaccine hesitancy linked
to increased internet search queries for side effects
on fertility potential in the initial rollout phase fol-
lowing Emergency Use Authorization. Andrologia.
2021;53(9):e14156.

[5] Ullah I, Khan KS, Tahir MJ, Ahmed A, Harapan H.
Myths and conspiracy theories on vaccines and COVID-

19: Potential effect on global vaccine refusals. Vacunas.
2021;22(2):93–7.

[6] MacDonald NE, Eskola J, Liang X, Chaudhuri M, Dube
E, Gellin B, et al. Vaccine hesitancy: Definition, scope
and determinants. Vaccine. 2015 Aug 14;33(34):4161–4.

[7] Abbasi J. Widespread misinformation about infertility
continues to create COVID-19 vaccine hesitancy. J Am
Med Assoc. 2022;327(11):1013–5.

[8] Diaz P, Zizzo J, Balaji NC, Reddy R, Khodamoradi K,
Ory J, et al. Fear about adverse effect on fertility is a ma-
jor cause of COVID-19 vaccine hesitancy in the United
States. Andrologia. 2022 May 1;54(4).

[9] Evans MB, Alexander C, Barnard E, Ezzati MM, Hill MJ,
Hoyos LR, et al. COVID-19 vaccine and infertility: base-
less claims and unfounded social media panic. Fertility
and Sterility [Internet]. 2021 Jan 19 [cited 2023 Oct 4];
Available from: https://www.fertstert.org/news-do/
covid-19-vaccine-and-infertility-baseless-claims-and-
unfounded-social-media-panic.

[10] Maharaj SB, Dookeeram D, Franco DY. The Nikki Mi-
naj Effect: The impact of social media disinformation

13

https://abacusdata.ca/vaccine-hesitancy-canada/
https://abacusdata.ca/vaccine-hesitancy-canada/
https://health
https://covid19tracker.ca/vaccinationtracker.html
https://covid19tracker.ca/vaccinationtracker.html
https://www.fertstert.org/news-do/covid-19-vaccine-and-infertility-baseless-claims-and-unfounded-social-media-panic
https://www.fertstert.org/news-do/covid-19-vaccine-and-infertility-baseless-claims-and-unfounded-social-media-panic
https://www.fertstert.org/news-do/covid-19-vaccine-and-infertility-baseless-claims-and-unfounded-social-media-panic


Vernon-Wilson et al.

on vaccine hesitancy in the Caribbean. J Glob Health.
2021;11:03121.

[11] Wong JY, Elwood C, Money D, Dunne C. Myths versus
facts: COVID-19 vaccine effects on pregnancy, fertility,
and menstruation: Some of the most prevalenty myths
and the latest facts about fertility and COVID-19. B C
Med J [Internet]. 2022 [cited 2023 Sep 18];64(8):354–8.
Available from: https://bcmj.org/special-feature-
covid-19/myths-versus-facts-covid-19-vaccine-effects-
pregnancy-fertility-and.

[12] Poliquin V, Castillo E, Boucoiran I, Wong J, Watson H,
Yudin M, et al. SOGC statement on COVID-19 vac-
cination in pregnancy [Internet]. Ottawa; 2020 Dec
[cited 2023 Sep 22]. Available from: https://sogc.org/
common/Uploaded%20files/Latest%20News/SOGC_S
tatement_COVID-19_Vaccination_in_Pregnancy.pdf.

[13] Reiter PL, Stubbs B, Panozzo CA, Whitesell D, Brewer NT.
HPV and HPV vaccine education intervention: effects
on parents, healthcare staff, and school staff. Cancer
Epidemiol Biomarkers Prev. 2011 Nov;20(11):2354-61.

[14] Hopfer S. Effects of a narrative HPV vaccination inter-
vention aimed at reaching college women: a randomized
controlled trial. Prev Sci. 2012 Apr;13(2):173-82.

[15] Oh JK, Lim MK, Yun E H, Shin H-R. Awareness of and
attitude towards human papillomavirus infection and
vaccination for cervical cancer prevention among adult
males and females in Korea: a nationwide interview
survey. Vaccine. 2010;28(7):1854–60.

[16] Domgaard S, Park M. Combating misinformation: The
effects of infographics in verifying false vaccine news.
Health Educ J. 2021 Dec 1;80(8):974–86.

[17] Riggs EE, Shulman HC, Lopez R. Using infographics
to reduce the negative effects of jargon on intentions to
vaccinate against COVID-19. Public Understanding of
Science. 2022 Aug 1;31(6):751–65.

[18] Chan AKM, Nickson CP, Rudolph JW, Lee A, Joynt GM.
Social media for rapid knowledge dissemination: early
experience from the COVID-19 pandemic. Anaesthesia.
2020 Dec;75(12):1579-1582.

[19] Hamaguchi R, Nematollahi S, Minter DJ. Picture of a
pandemic: visual aids in the COVID-19 crisis. J Public
Health (Oxf). 2020 Aug 18;42(3):483-485.

[20] Vraga EK, Bode L. Addressing COVID-19 misinforma-
tion on social media preemptively and responsively.
Emerg Infect Dis. 2021 Feb 1;27(2):396–403.

[21] Larson HJ. Human Vaccines and Immunotherapeutics
Negotiating vaccine acceptance in an era of reluctance.
Review Human vaccines and immunotherapeutics [In-
ternet]. 2013;9(8):1779–81. Available from: https://
doi.org/10.4161/hv.25932.

[22] Arcia A, Suero-Tejeda N, Bales ME, Merrill JA, Yoon S,
Woollen J, Bakken S. Sometimes more is more: iterative
participatory design of infographics for engagement of
community members with varying levels of health liter-
acy. J Am Med Inform Assoc. 2016 Jan;23(1):174-83.

[23] Houts PS, Doak CC, Doak LG, Loscalzo MJ. The role of
pictures in improving health communication: A review
of research on attention, comprehension, recall, and ad-
herence. Vol. 61, Patient Education and Counseling.
Elsevier Ireland Ltd; 2006. p. 173–90.

[24] Vernon-Wilson E, Tetui M, DeMarco M, Grindrod K,
Waite NM. Connect, collaborate and tailor: a model
of community engagement through infographic design
during the COVID-19 pandemic. BMC Public Health.
2024 Sep 19;24(1):2551.

[25] Braun V, Clarke V. Using thematic analysis in psychology.
Qual Res Psychol. 2006;3(2):77–101.

[26] Kang GJ, Ewing-Nelson SR, Mackey L, Schlitt JT,
Marathe A, Abbas KM, et al. Semantic network anal-
ysis of vaccine sentiment in online social media. Vaccine.
2017 Jun 22;35(29):3621–38.

[27] Becker BFH, Larson HJ, Bonhoeffer J, van Mulligen EM,
Kors JA, Sturkenboom MCJM. Evaluation of a multina-
tional, multilingual vaccine debate on Twitter. Vaccine.
2016 Dec 7;34(50):6166–71.

[28] Larson HJ, Smith DM, Paterson P, Cumming M, Eckers-
berger E, Freifeld CC, et al. Measuring vaccine confi-
dence: analysis of data obtained by a media surveillance
system used to analyse public concerns about vaccines.
Lancet Infect Dis. 2013 Jul;13(7):606–13.

[29] Beene S, Koelling G, Thompson DS. Recommendations
for creating inclusive visual communication during a
pandemic. Vis Resour Assoc Bull. 2020;47(2):2.

[30] Majooni A, Masood M, Akhavan A. An eye-tracking
study on the effect of infographic structures on viewer’s
comprehension and cognitive load. Inf Vis. 2018 Jul
1;17(3):257–66.

[31] Abel T, Mcqueen D. Critical health literacy and the
COVID-19 crisis. Health Promot Int [Internet]. 2020
Apr 2;35:1612–3. Available from: https://academic.oup
.com/heapro/article/35/6/1612/5815087.

[32] Vernon-Wilson E, Tetui M, Nanyonjo A, Adil M, Bala
A, Nelson D, et al. Unintended consequences of com-
municating rapid COVID-19 vaccine policy changes–
a qualitative study of health policy communication in
Ontario, Canada. BMC Public Health. 2023 Dec 1;23(1).

[33] Bonevski B, Randell M, Paul C, Chapman K, Twyman
L, Bryant J, Brozek I, Hughes C. Reaching the hard-to-
reach: a systematic review of strategies for improving
health and medical research with socially disadvantaged
groups. BMC Med Res Methodol. 2014 Mar 25;14:42.

[34] Wendler D, Kington R, Madans J, Van Wye G, Christ-
Schmidt H, Pratt LA, Brawley OW, Gross CP, Emanuel
E. Are racial and ethnic minorities less willing to partici-
pate in health research? PLoS Med. 2006 Feb;3(2):e19.;

[35] Nanyonjo A, Nelson D, Sayers E, Lall P, Vernon-Wilson
E, Tetui M, et al. Community efforts to promote vaccine
uptake in a rural setting: A qualitative interview study.
Health Promot Int. 2023;38(4).

[36] Schaler L, Wingfield M. COVID-19 vaccine — can it affect
fertility? Ir J Med Sci. 2022 Oct 15;191(5):2185–7.

14

https://bcmj.org/special-feature-covid-19/myths-versus-facts-covid-19-vaccine-effects-pregnancy-fertility-and
https://bcmj.org/special-feature-covid-19/myths-versus-facts-covid-19-vaccine-effects-pregnancy-fertility-and
https://bcmj.org/special-feature-covid-19/myths-versus-facts-covid-19-vaccine-effects-pregnancy-fertility-and
https://sogc.org/common/Uploaded%20files/Latest%20News/SOGC_Statement_COVID-19_Vaccination_in_Pregnancy.pdf
https://sogc.org/common/Uploaded%20files/Latest%20News/SOGC_Statement_COVID-19_Vaccination_in_Pregnancy.pdf
https://sogc.org/common/Uploaded%20files/Latest%20News/SOGC_Statement_COVID-19_Vaccination_in_Pregnancy.pdf
https://doi.org/10.4161/hv.25932
https://doi.org/10.4161/hv.25932
https://academic.oup.com/heapro/article/35/6/1612/5815087
https://academic.oup.com/heapro/article/35/6/1612/5815087


J Community Systems for Health

[37] O.Nyumba T, Wilson K, Derrick CJ, Mukherjee N. The
use of focus group discussion methodology: Insights

from two decades of application in conservation. Meth-
ods Ecol Evol. 2018 Jan 11;9(1):20–32.

15


	Introduction
	Methods
	Co-design and development of infographics
	Survey design, delivery, and data collection
	Survey analysis
	Focus group discussion recruitment, facilitation and data collection
	Focus group analysis
	Ethics

	Results
	Survey analysis
	Focus group analysis
	Sentiment analysis
	Infographic refinement

	Discussion
	Conclusion

	Declarations
	Publication Consent
	Competing interests
	Funding
	Author contributions
	Data availability
	Acknowledgements
	ORCIDs

	References

