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Z Introduction: As of July 2022, only a little over one third of Guatemalans are fully vaccinated. g
7 Non-governmental organizations, activists, and reporters have observed that COVID-19 a
8 vaccination rates are especially low among high-risk Indigenous populations. There are %
?O numerous potential barriers to COVID-19 vaccination in Indigenous populations in Guatemala, 2
) . . . . . Y
11 including (1) fears of side effects, (2) language barriers, (3) systemic and historical health S E
12 inequities, (4) vaccine misinformation and myths, and (5) variable supply and availability. This % &
o
1 i qualitative study aimed to better delineate why these groups have low COVID-19 vaccine uptake o %
15 in order to support the development of targeted human-centered designed media campaigns to E }E
16 increase vaccine uptake. 2 8
17 RN
18 : : . : 5 9
19 Methods: In November 2021, we conducted eight focus group discussions (FGDs) with 42 5 %
[¢]
20 Indigenous men and women and 16 in-depth interviews (IDIs) with community health workers, S o
.. . . L. = o
;; nurses, and physicians conducted in the target departments of Chimaltenango and Solola in the a 3
23 Central Highlands of Guatemala. E) QZJ'
24 2m2
. ) .. .. . v
25 Results: Analysis of the FGDs and IDIs indicates that myths and misinformation about the = éx
2 . . . . . ) . . SEN
2? vaccine are prevalent in Indigenous communities. The lack of information available in local = § §
28 languages and access challenges have increased fear and mistrust in the vaccine and public gg 'g
29 health systems, making the population especially vulnerable to misinformation that has cws
2(1) metastasized through word of mouth and social media. Participants identified a lack of 2 ?;rgg,
32 information available in Indigenous languages as a barrier to vaccination for community §§ g
33 members, and noted a preference for messages that emphasize how members of the local ggg
g;’ community have been safely vaccinated. 5 @ =
36 a- 2
. . . . . . . o
37 Conclusion: Increasing vaccine acceptance requires integrating local understanding, cultural § 3
gg contexts, and languages into vaccine messaging. g: %
40 & %
41 8 =
P KEY MESSAGES s g
(%]
2 3
ji What is already known on this topic: Guatemala has the lowest rate of COVID-19 ?T S
45 vaccinations in Central America. Indigenous populations in the Central Highlands of Guatemala = g
. . . . . . o >
46 are a high-risk population with poor health access even prior to the pandemic. 3 2
47 SEN
48 . . . . . . s 3
49 This study determined that there are three major overarching barriers to vaccination: (1) lack of 2 N
50 COVID-19 vaccine information available that is easily understandable, linguistically appropriate g;i
g ; and culturally sensitive; (2) widespread mis- and dis-information that preys on people’s fears of E
53 the unknown and mistrust of the medical establishment and government; and (3) vaccine access ®
. . . . . o]
54 and supply issues that prevent people from being vaccinated efficiently and quickly. =)
55 ‘g'
56 o
57 E;
58 )
59 . . N . 1 o
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How this study might affect research, practice or policy: When developing vaccine messages,
content should be culturally relevant, appropriate for low literacy populations, and should be in
the languages that people prefer to speak. Promotional materials should be in multiple modalities
(print, radio, social media) and also have specific Maya cultural references (dress, food, concepts
of disease) to ensure messaging connects with intended targets. This study supports the need for
more robust research into best practices for communicating about COVID-19 vaccines to
marginalized communities, and suggests that policy makers should invest in targeted local
solutions to increase vaccine uptake.

STRENGTHS AND LIMITATIONS

Strengths:

e A strength of this study is it is one of the first to describe factors that influence COVID-
19 vaccine acceptance in Indigenous populations in the Central Highlands of Guatemala.

e This hard-to-reach population has disproportionate health impacts from a colonial legacy
of entrenched racism, exclusion, and antagonism combined with systemic health
inequities toward Maya peoples, thus this study supports robust research into best
practices for communicating about COVID-19 vaccines to marginalized communities.

e This study strategically partnered within the community to build trust and ensure that the
research best serves the communities’ interest allowing unparalleled access and trust.

Limitations:

e First, given the sample was restricted to the Central Highlands of Guatemala, results
cannot necessarily be generalized to the wider population, or even other Indigenous
groups.

e Secondly, given the rapidly evolving nature of the pandemic and risk of in-person
interviewing, the study limited FGDs and IDIs to the minimum needed for theme
saturation. We recognize that additional focus groups with community members may be
helpful for teasing out more nuanced findings.

INTRODUCTION

Guatemala has the lowest rate of COVID-19 vaccinations in Central America, with only 35.16%
of the population fully vaccinated against COVID-19 as of July 2022[1, 2]. While previous
research has indicated that vaccine acceptance, and acceptance of COVID-19 vaccines in
particular, may be high in low- and middle-income countries (LMICs)[3, 4], this may not be the

case in Guatemala. Previous international research with Indigenous populations has found
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numerous potential barriers to vaccines, including (1) fears of side effects[5, 6], (2) language

barriers[7, 8], (3) systemic and historical health inequities[9, 10, 11], (4) vaccine misinformation
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and myths[5, 10, 12, 13, 14], and (5) variable supply and availability[15]. However, there is

10 limited research describing vaccine acceptance, especially for the COVID-19 vaccine, in
Indigenous communities in Guatemala[16].

15 Guatemala is culturally diverse, with 43.7% of the population self-identifying as

17 Indigenous from the Maya (41.7%), Garifuna (0.1%), and Xinca (1.8%) peoples[17, 18].
Indigenous populations speak over twenty non-Spanish languages; 27.1% of the Guatemalan
22 population speaks K’iche’ and 17.2% reports speaking Kaqchikel[18]. Indigenous populations
24 have experienced systemic violence and historical health inequities,[9, 10] contributing to high
levels of government distrust[19, 20]. The United Nations supported Commission for Historical
29 Clarification (CEH) concluded that Guatemala's 36-year armed conflict, which officially ended
31 in 1996, was part of a colonial legacy of entrenched racism, exclusion, and antagonism towards

33 the Maya peoples[21]. State-sponsored violence against the Indigenous population has
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historically impacted public health practices. Guatemala’s colonial legacy of medical

38 humanitarianism has reinforced racial/ethnic hierarchies using violence and coercion to enforce
40 compliance with state-directed public health campaigns[9]. Today, the underfunded public health
system infrastructure disproportionately impacts Indigenous Guatemalans, leaving many

45 Indigenous peoples without healthcare coverage or with high out-of-pocket medical expenses[22,

47 23, 24, 25]. Within the healthcare system, they face linguistic and cultural barriers,
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discrimination, and widespread mistreatment[22, 25, 26].
5o The historical legacies and systemic health inequities have engendered distrust in the

54 government and health systems by the Indigenous Maya populations[20, 27]. Distrust in the
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government has been shown to influence public behavior in the context of major health threats
[27, 28]. One study of trust in the COVID-19 vaccine in six countries in Latin America found

that two of the most common contributors of vaccine hesitancy were distrust of the government

and mistrust of the vaccine development process[5]. Mistrust in public health campaigns can lead

to higher susceptibility to vaccine misinformation and myths[12, 15, 28, 30]. Additional research

on the spread of COVID-19 misinformation on social media suggests that people in LMICs are
especially exposed to significant amounts of misinformation and may be more susceptible to this
misinformation when exposed[12].

Given a general lack of information and research on how misinformation impacts
Indigenous Maya populations, this study aimed to (1) understand how the COVID-19 vaccine is

perceived by the Indigenous Maya population in the Central Highlands of Guatemala; (2)

determine which myths/misinformation exist within the communities; (3) identify trusted sources

of health messaging for Indigenous community members, and (4) understand how members of

Indigenous communities prefer to receive health information.

MATERIALS AND METHODS

Study Design

This study used a community-based participatory research approach to identify vaccine access
barriers, myths/fears around immunization, sources of accurate vaccine information or
misinformation, and how messages are shared among social networks with the aim of designing
targeted health messages. Local researcher team members conducted eight focus group
discussions (FGDs) with 42 Indigenous men and women and 16 in-depth interviews (IDIs) with
four hospital-based nurses, 11 community nurses, and one physician in the departments of

Chimaltenango and Solola in the Central Highlands of Guatemala in November 2021.
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Patient and public involvement

oNOYTULT D WN =

10 Community nurses, hospital nurses, and physicians were selected to participate in the IDIs by

12 staff members of Wuqu’ Kawoq | Maya Health Alliance, an NGO that focuses on improving the
health of Indigenous Maya populations. Development of this research project was grounded in

17 Wuqu’ Kawoq’s 15 years of experience as a community organization of Indigenous healthcare

19 providers for Indigenous peoples. Wuqu’ Kawoq staff members selected adult (over 18 years)
participants who identified as Indigenous Maya for FGDs using a snowball sampling technique,
identifying participants through community connections. K’iche’ is the most common Mayan

26 language in the Solola department where 96.4% of the population identifies as Indigenous Maya.
28 In Solola, 33% of the population is under 14 years and 61.9% are 15- 64 years, with 61.6% of the
population residing in urban municipalities[18, 31]. Kaqchikel is the most common Mayan

33 language in the Chimaltenango department, where 66.5% of the population identifies as
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35 Indigenous Maya, with 34% of the population under 14 years and 61% of the population 15-64
years of age. In Chimaltenango, 54.1% of the population resides in urban municipalities[18, 31].
40 FGDs explored community vaccine hesitancy and uptake, as well as perspectives on

42 messages from social media and other sources related to COVID-19 vaccines. FGDs and IDIs
followed a semi-structured discussion protocol. FGDs were facilitated by an Indigenous Maya

interviewer to ensure trust, safety, and inclusion were built into the research process. The FGDs

N
O
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49 and IDIs were conducted by Wuqu’ Kawoq staff trained in qualitative research methods. FGDs
51 and IDIs were conducted in Spanish or Kaqchikel, depending on the preference of those being

interviewed. In light of cultural gender norms, men and women participated in separate FGDs of
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3-6 people, which lasted between sixty and ninety minutes. IDIs ranged between thirty and sixty
minutes.

In addition to the Wuqu’ Kawoq team members, the research team also included
international researchers trained in community-based participatory research methods. To ensure

that questions, analysis, and findings were relevant, consistently addressed equity, and ethically

engaged with Indigenous communities in sample communities, the entire study team met weekly.

Wuqu’ Kawoq team members shared results and social media content based on the results with
study participants to ensure that findings and materials were relevant to their priorities, and

matched with their experience and preferences.

Analysis

IDIs and FGDs were transcribed in Kaqchikel and then translated into Spanish. Transcripts and
field notes were shared with the U.S. researchers in Spanish; members of the research team
translated them into English. Researchers then conducted a rapid analysis using a priori codes
from the literature. Next, researchers used constant comparative methods to systematically code
data and identify the initial key themes emerging from interview data. The team then revised the
coding data again to include both inductive and deductive codes.

After the revision, each interview transcript was analyzed again and independently coded
by two members of the research team. During this process, researchers met multiple times to
confer and calibrate coding interpretation and to further refine and recalibrate coding schemes.
Once researchers identified the final key themes from the data, members of the team translated
the key themes into Spanish. The key themes were then reviewed for reliability by the

Interviewers.

RESULTS
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5 Community members and healthcare workers identified what they perceived were potential ‘é’*
c
6 =
7 barriers to vaccination for local Indigenous populations, which included: a lack of information, 2
8 g
9 mistrust in government and health systems, misinformation, fear, access and supply issues, and i
10 U o
. o o s bk
1; apathy. They also provided potential ideas on how the healthcare system might improve COVID- 8 Q
13 | o | 2 3
14 19 vaccine uptake for these populations, including ensuring trusted local healthcare workers and g T
15 s g
16 leaders provide culturally relevant information in Mayan languages. 2 8
17 g §
18 =9
. . . . o
20 Community Perceptions of Vaccine Barriers S o
21 S5 S
22 : o N
23 Lack of information in local languages S o
c
24 Indigenous community members and healthcare workers identified a lack of COVID-19 health ‘é é”g
25 =02
orey
;? and vaccine information available in Indigenous languages. They suggested that lack of §§ g
28 : : , Lo : . 839
29 information was a major contributing factor to why members of the Indigenous communities 2
X c 3
2 o 232
31 were not seeking vaccination: a-2o
32 o c g
; i “The health information disseminated about vaccination and COVID in general is not g%g
35 helpful for our communities... I have rarely heard some announcements on national radio g@ =
36 and television... Also, in social networks all the information is in Spanish, not in Mayan 5;' ;
2573 languages... If you search the internet for information about COVID in Kaqchikel there is = (_33
39 nothing... people do not have information and do not want to get vaccinated. They have %j E
. . . . = b
40 reason to be afraid because fear arises from the unknown, from the lack of information.” Q@ g
41 (IDI 6). 5 3
42 o 3
43 =R
44 They identified social media as being specifically devoid of information in Indigenous g 3
45 § S
46 . > (0]
P languages: z &
48 “ , A 8 B
49 There are people who don't understand Spanish, right? Well, I understand that on that g N
50 side it has fallen very short... Because, maybe they do have media, like Facebook and ' ‘i
51 others. But they don't speak Spanish. Let's not say that we can't handle technology... Q
. ]
gg Because there are native languages that should be promoted, so that the message also 3
54 reaches them” (IDI 16). =z
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Healthcare workers also identified the lack of health information, including confusion
over vaccine dosing schedules, eligibility for vaccines, and vaccination dates, as a problem for
the communities they served. In particular, they connected the lack of credible information with
the spread of misinformation: “It is not so easy for someone from the community to have reliable
information” (IDI 9).

Distrust in the Government and Health Institutions

Community members mentioned their distrust of the Guatemalan government regarding COVID-
19 vaccines, as well as general mistrust of the governments of other countries, particularly
wealthy and powerful countries. For example, one community member said “That [the vaccine
is] a racket they say, between presidents, between countries, they’ve made these agreements
between themselves. To raise money, to get money, they say” (FGD 8). A healthcare worker
shared that they heard from community members that “[the vaccine is] to make money. From the
other countries, that's why this vaccine was created, so that the other countries become richer and
we become poorer” (IDI 10).

Healthcare workers also highlighted that Indigenous communities distrusted the
government. Healthcare workers often attributed this distrust to the armed conflict and
government’s ongoing neglect of Indigenous populations. One healthcare worker stated:

“They question if it is a government plan to reduce the population. For the Indigenous
people... it is because of the history of the armed conflict that there are still after-effects
of this. Because the distrust that the population has towards the government... Because of
everything that is happening, corruption, violence, and all that, they are afraid” (IDI 1).

Healthcare workers and community members argued that distrust in the government contributed

to susceptibility to myths and fears about the vaccine.

Myths
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There are four common myths about the vaccine that are reported to be prevalent throughout the

communities. These myths are that (1) the vaccines are designed to kill, (2) vaccines cause

oNOYTULT D WN =

infertility, (3) vaccines are against the will of God or will cause you to be marked by the Devil,
10 and (4) vaccines implant tracking microchips.

One highly prevalent myth is that the vaccine is designed to kill all or segments of the
15 population, including the elderly, the Indigenous populations, or Guatemalans: “they say the

17 vaccine is to eliminate all the elderly, they want to kill us, they want to eliminate us” (FGD 2).
While many fear deadly side effects of vaccination, the myth that the vaccine kills is specifically
22 predicated on the belief that the vaccine was intentionally created to eliminate certain

24 populations. This is illustrated by a community member who states “those who run the world
want everyone to get vaccinated... because what they want is a smaller population... they want
29 to empty the planet a little bit” (IDI 14). Some who believe in this myth state that the vaccine
31 contains diseases, especially cancers, designed to harm the population. This is demonstrated by

33 this quote “instead of a vaccine, it is a virus that in the future is going to make all of us sick” (IDI
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7).

38 Related to myths about population control, another prevalent myth is that the vaccine

40 causes infertility. One vaccinated woman shared that others told her the vaccine would make her
infertile. She stated “They say that for us women, if we get injected when we’re 30 to 35 years
45 old, they say that we won’t have the good fortune of having children” (FGD 8). Related were

47 concerns that if pregnant women were vaccinated, the vaccine would hurt or kill the baby, or
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49 cause birth defects.
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Other prevalent vaccine myths were regarding religious beliefs. There were concerns that
vaccination was going against the will of God. A core aspect of this myth is that the vaccine is
the mark of the Devil or the Antichrist. One healthcare worker shared:

“What I've heard a lot is that the vaccine is the seal of the beast, the 666. That those who
have the vaccine are not going to go to heaven... those who are getting vaccinated don't
have faith in God, because if the disease exists, your God is going to protect you, and if
you believe in your God you don't have to be afraid of that disease. As if vaccination is a
sign or proof that you don't have faith” (IDI 6).

Many community members and healthcare workers also stated they had heard that the
vaccine contains a micro-chip. However, healthcare workers frequently stated that community
members sometimes created these myths, perhaps out of fear, but were less clear on whether
community members were choosing not to vaccinate because of them. Other less common myths
included that the vaccine is made of animal blood or would turn those who were vaccinated into
an animal, and that the vaccine will make those who are immunized magnetic. In addition to less
common myths, some community members questioned whether the vaccine they were receiving
was real, or if it was just water.

Fears of Side Effects
While myths were prevalent in the communities and provoked fears about the vaccines,

community members were also afraid of potential vaccine reactions or side effects. For example,
one participant noted:

“My in-laws... were not convinced, because they had doubts about how it was going to
be. So, my husband and I sat down with them to talk about their concerns about the
effects that the vaccine was going to have on them. And, we talked to them and finally
they both got vaccinated” (IDI 7).

Access and Supply Challenges
Healthcare workers and community members identified vaccine access and supply challenges as

potential limitations to vaccination. Access challenges were considered to be a bigger concern in

10

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 25

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibollqig sousby 1e GZoz ‘ZT aung uo /wod fwg usdolway/:dny wolj pspeojumod "€z0oz Arenuer /g uo 0TZ/90-220z-uadolwa/9eTT 0T Se paysiignd isiy :uado (NG


http://bmjopen.bmj.com/

Page 13 of 25

oNOYTULT D WN =

BMJ Open

remote and rural areas, and traveling to vaccination sites could be difficult. One healthcare
worker illustrated this point, saying:

“There are people who have to take the only bus that is in their community every day and
only at certain times. They have to travel two hours to get to the head of the community
and get the vaccine. In the end the people had to invest time and money that they don't
have and go very far, besides the fear of traveling by bus” (IDI 6).

Healthcare workers and community members remarked that lines for the vaccine were
very long early in the vaccine campaign, which created challenges for those who had to work or
were unable to stand for long periods:

“It was like we were waiting in line because they called some people from there, others
from there, and it got messy because there were a lot of people. And I got very desperate,
seeing the long lines, and the big mess that was there, and since I had other commitments
to do in the afternoon, it was better for me to go back. I left” (FGD 5).

Supply problems were also identified as a potential barrier. Some healthcare workers noted that
initially they did not have enough vaccines available to meet the demand. One healthcare worker
stated:

“Sometimes they tell us that there are no vaccines, and we call people and they get upset
with us. And because of the internet signal, there is no good internet signal, we don't have
computer equipment and we use our personal computers. The ministry didn't think
directly, they just gave us work orders and let us see how it goes” (IDI 2).

While supply problems were identified as a problem early in the vaccination campaign, it should

be noted that multiple participants remarked that the issue seemed to be improving over time.

Apathy
Healthcare workers and community members also identified that there was a general sense of

apathy amongst some who chose not to be vaccinated. The apathy that some community

members, especially the elderly, held towards the vaccine were linked to beliefs that the vaccine
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was not necessary as death was inevitable. One example from a focus group with several elderly
community members is:

“That’s what one person said to me... ‘I’m ready to die so what’s the point in getting the
vaccine’, that’s how they think... my mum says it too. What’s happening is that the old
people need to be taken care of, but they don’t want to be” (FGD 4).

Community Perceptions of How to Increase Vaccine Acceptance

Social Influence

Indigenous community members and healthcare workers identified vaccinated individuals as
influential in building confidence in vaccine safety. Many of those interviewed argued that
seeing and talking to vaccinated community members about their experiences was the most
influential method to increase vaccine uptake in the community. One healthcare worker shared:

“My aunts on my mom's side did not want to get vaccinated... when my mom got
vaccinated... they started to worry. My mom told them that she was fine. One aunt saw
that it was true... And, within a matter of two weeks all my aunts were vaccinated. They
were very scared, but seeing someone very close to them, that helped a lot.” (IDI 6).

Healthcare workers and community members indicated that they believed leveraging the stories

of vaccinated community members would help to encourage higher vaccine uptake.

Fear of COVID-19 and Trust in Vaccine Safety and Efficacy

Healthcare workers and community members emphasized that their communities had faced
ongoing health and economic difficulties during the COVID-19 pandemic. Many of them shared
that they and others in the community were tired of dealing with the effects of the pandemic and
viewed the vaccine as a solution. One community member shared “these vaccines are the best
defense that we have been given, when we didn’t have them, the disease got worse here in our

community” (FGD 7). Another healthcare worker expressed:
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Community members and healthcare workers also indicated a high level of trust in health
messages from local community leaders and non-governmental organizations (NGOs). This trust
is illustrated by one healthcare worker who stated:

“It is information that has been worked on by non-governmental institutions, that focuses
on the population itself, in their own language. I think that is more reliable.... Also, the
role that some community leaders have played, and the midwives... I think their
experience helped women, because I think that they are people who have been given a lot
of trust. So, when they mentioned that they had been vaccinated, they convinced other
people to do it” (IDI 1).

The expressed trust in local healthcare workers and community leaders co-exist with
distrust of the government. Although healthcare workers and local leaders may provide messages
based on central Ministry of Health guidelines, these messages may only be highly trusted when
delivered by locally-embedded healthcare workers embedded. This may indicate that local
healthcare workers have been able to successfully translate messages to make them more

culturally acceptable and relevant for the Indigenous community members.

How Community Members Prefer to Receive Health Information

Social Media

Many Indigenous community members in the departments of Chimaltenango and Solola rely on
social media for information, especially younger generations. One participant stated “Social
media is important. It’s a key part of it, because now you can see that children already have
phones now” (IDI 5). Many people indicated that information from social media is often
transmitted from younger people to older people: “There are people who don't have phones, but
their children have phones and social networks, so they are the ones who give the information to

their parents” (IDI 3). However, some healthcare workers noted social media is not universally
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Not only is providing information in Mayan languages critical for understanding, but it also
helps community members emotionally and culturally connect with messages. One healthcare
worker expressed:

“ ‘Unless they say something in Kaqchikel, they say that it belongs to the ladinos’ [a term
for the socio-ethnic category of Mestizo or Hispanicized peoples], so to speak, ‘that it is
not ours’... how to reach the people... is someone... an Indigenous person is the one who
tells them or that it is contextualized to the area around and basically it is very important
that it is in the language” (IDI 6).

Yet, even though healthcare workers and community members repeatedly emphasized the
necessity of providing information in Mayan languages, they expressed that very little
information on COVID-19 and the vaccines in Mayan languages exists. A community member
shared:

“Here there are a lot of people who still don't understand Spanish. A lot of people.
[Vaccine information] should be disseminated more in our languages, right? In this case,
Kagqchikel... This has fallen very short. The ministries that are in charge of disseminating
this information, they need to see other ways” (FGD 6).

Make Messages Appealing for Those with Low or No Literacy

While healthcare workers and community members emphasized the need for health and vaccine
information in the Mayan languages, they also recognized the low literacy rates in the
community, especially among elderly monolingual Mayan language speakers. Many respondents
suggested information may need to be provided in audio or visual formats. One healthcare
worker illustrated this, stating:

“There are many of us who know how to speak, but we don't even know how to read it. I
am one of them who can speak Kaqchikel but if they put me to read it, or write it, I think
I am at zero. So rather than maybe reading it, or writing it on posters, I think it would be
better to speak it” (IDI 13).
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vaccine information available that is easily understandable, linguistically appropriate, and
culturally sensitive; (2) widespread mis- and dis-information that preys on people’s fears and
mistrust of the medical establishment and government; and (3) vaccine access and supply issues
that prevent people from being vaccinated efficiently and quickly. Several participants noted that
the fear and resistance to vaccines is not surprising given the widespread government distrust and
dearth of well-designed culturally relevant information, especially in Mayan languages. The
negative health impacts related to distrust in the government has been noted in previous studies
[31], but this study adds to the literature by focusing on the Maya of the Central Highlands of
Guatemala.

Participants had recommendations for how to navigate the challenges faced by the
Indigenous populations. First, study results highlight the power of social influence to encourage
vaccine acceptance in Indigenous communities. Specifically, participants noted that messages
highlighting how community members have been safely vaccinated, and messages that come
directly from local healthcare workers, community leaders, and council members, may be the
most trusted by those who are still unvaccinated. This is consistent with other research conducted
in Latin American countries that has found that providing information about others' vaccinations
successfully increased both vaccine willingness, as well as the willingness of respondents to
encourage others to be vaccinated[5].

This research also highlights that messages should be culturally relevant, appropriate for
low literacy populations, and should be in the languages that people speak. Several participants
noted that health promotional material should have specific Maya cultural references (dress,
food, concepts of disease) to ensure messaging connects with intended targets. Additionally,

multiple modalities should also be used to reach a large population. While a large proportion of
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young people use social media and the internet, many older people rely on radio and vehicles

with loudspeakers traveling through local villages to get their information. Ensuring health

oNOYTULT D WN =

promotion campaigns use multiple different modalities will be critical to optimizing impact.
10 Further research is needed to determine the most effective ways to develop relevant
educational and promotional materials and how to best target information to this population in
15 order to increase uptake of COVID-19 vaccines. Careful attention should be paid to different
17 Indigenous constructs of health and disease, as well as the cultural and political context within
which the population accesses and understands information. Ongoing follow-up research from
22 this study includes development of social media educational content that is currently being

24 evaluated through social media polling and analytics and in-person surveys.
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" ABSTRACT =
Z Introduction: As of July 2022, a little over one third of Guatemalans were fully vaccinated. g
7 While COVID-19 vaccination rates are not officially reported nationally by racial/ethnic groups, @
8 non-governmental organizations and reporters have observed that COVID-19 vaccination rates 2
?O are especially low among high-risk Indigenous populations. We conducted one of the first 5 Z
11 studies on COVID-19 vaccine acceptance in Indigenous populations in the Central Highlands of s B
12 Guatemala, which aimed to better understand the barriers to COVID-19 vaccine uptake and how % §
1 i to improve vaccine promotional campaigns. ; %
15 2 2
16 Methods: In November 2021, we conducted eight focus group discussions (FGDs) with 42 2 8
1{73 Indigenous men and women and 16 in-depth interviews (IDIs) with community health workers, ‘% E
19 nurses, and physicians conducted in Chimaltenango and Solol4. Using a participatory design 5 %
20 approach, our qualitative analysis used constant comparative methods to understand the S o
21 inductive and deductive themes from the FGD and IDI transcripts. 3 i
24 Results: We found three major overarching barriers to vaccination within the sampled om2
25 population: (1) a lack of available easily understandable, linguistically appropriate and culturally gé%
;? sensitive COVID-19 vaccine information, (2) vaccine access and supply issues that prevented §§ §
28 people from being vaccinated efficiently and quickly, and (3) widespread mis- and dis- 53 'g
29 information that preys on people’s fears of the unknown and mistrust of the medical cws
2(1) establishment and government. g@g
2 552
gi Conclusion: When developing COVID-19 vaccine messages, content should be culturally ggg
35 relevant, appropriate for low literacy populations, and should be in the languages that people gj @ 3
36 prefer to speak. Promotional materials should be in multiple modalities (print, radio, social ez
37 media) and also have specific Maya cultural references (dress, food, concepts of disease) to § :3:
gg ensure messaging connects with intended targets. This study supports the need for more robust g: %
40 research into best practices for communicating about COVID-19 vaccines to marginalized 3 5
41 communities globally, and suggests that policy makers should invest in targeted local solutions ga’ %
g to increase vaccine uptake. ‘é %
44 o) >
‘6
j; STRENGTHS AND LIMITATIONS OF THIS STUDY é E

«Q

49 e A strength of this study is it is one of the first studies on COVID-19 vaccine acceptance g §
g (1) in Indigenous populations in the Central Highlands of Guatemala, a population that has é
52 faced systemic health inequities. g
53 e Another strength of this study is it is grounded in a community-based participatory design d
g ;‘ approach to work collaboratively with the Indigenous Maya population to ensure that the g—’
56 study and the findings have cultural and linguistic relevance. %
57 =l
58 =]
59 1 2
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¢ One limitation of this study is that because the sample was restricted to the Central
Highlands of Guatemala, results cannot be generalized to the wider population in
Guatemala, or even to other Indigenous groups.

¢ Another limitation is that the study limited FGDs and IDIs to the minimum needed for
theme saturation due to the rapidly evolving nature of the pandemic and risk of in-person
interviewing. Additional focus groups with community members may be helpful for
teasing out more nuanced findings.

INTRODUCTION

Guatemala has the lowest rate of COVID-19 vaccinations in Central America, with only 35.16%
of the population fully vaccinated against COVID-19 as of July 2022[1, 2]. There has been
extensive research on the COVID-19 vaccine acceptance and hesitancy globally[3-11]. However,
there is limited research describing vaccine acceptance, especially for the COVID-19 vaccine, in
Indigenous communities in Guatemala[10-11]. While previous research has indicated that
vaccine acceptance, and acceptance of COVID-19 vaccines in particular, may be high in low-
and middle-income countries (LMICs)[12-14], this may not be the case in Guatemala. Previous
international research with Indigenous populations has found numerous potential barriers to
vaccines, including (1) fears of side effects[15,16], (2) language barriers[17, 18], (3) systemic
and historical health inequities[19-22], (4) vaccine misinformation and myths[14, 20, 23-25], and
(5) variable supply and availability[26].

Guatemala is culturally diverse, with 43.7% of the population self-identifying as
Indigenous from the Maya (41.7%), Garifuna (0.1%), and Xinca (1.8%) peoples[27, 28].
Indigenous populations speak over twenty non-Spanish languages; 27.1% of the Guatemalan
population speaks K’iche’ and 17.2% reports speaking Kaqchikel[28]. Indigenous populations
have experienced systemic violence and historical health inequities[19, 20] contributing to high
levels of government distrust[29, 30]. The United Nations supported Commission for Historical

Clarification (CEH) concluded that Guatemala's 36-year armed conflict, which officially ended
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=
(&
1 L
2 5
2 in 1996, was part of a colonial legacy of entrenched racism, exclusion, and antagonism towards =
(%]
5 . . . . °
6 the Maya peoples[31]. State-sponsored violence against the Indigenous population has S
7 2
8 historically impacted public health practices. Guatemala’s colonial legacy of medical g
9 i
1(1) humanitarianism has reinforced racial/ethnic hierarchies using violence and coercion to enforce 2 :§
— =
(9] w
12 . . . . . .
13 compliance with state-directed public health campaigns[19]. Today, the underfunded public é %
14 . . . . . . ]
15 health system infrastructure disproportionately impacts Indigenous Guatemalans, leaving many g3 0
16 ER
17 Indigenous peoples without healthcare coverage or with high out-of-pocket medical RN
18 =9
- 9
;g expenses[32-35]. Within the healthcare system, they face linguistic and cultural barriers, § E
21 o . . S S
22 discrimination, and widespread mistreatment[32, 35, 36]. SN
o
23 c 5
24 The historical legacies and systemic health inequities have engendered distrust in the ‘é r:”g
25 202
s
;? government and health systems by the Indigenous Maya populations[30, 37]. Distrust in the %% §
o h
28 ) . . . 3o
29 government has been shown to influence public behavior in the context of major health threats ; 3%
X c 3
30 23S0
31 [37, 38]. Studies of trust in the COVID-19 vaccine in Latin America found that two of the most %%%
32 atao
)
gi common contributors of vaccine hesitancy were distrust of the government and mistrust of the g é;g
=.m
ERGES
22 vaccine development process[10, 11, 16, 39]. Mistrust in public health campaigns can lead to a- g
> O
37 = 3
38 higher susceptibility to vaccine misinformation and myths[23, 26, 38, 41, 42]. Additional S I}
39 2 0
=
40 research on the spread of COVID-19 misinformation on social media suggests that people in 2 g
41 S ‘._'
o (@]
fé LMICs[23] are especially exposed to significant amounts of misinformation and may be more ‘é %
24 . o . 5 >
45 susceptible to this misinformation when exposed[23]. = &
46 S 3
47 Given a general lack of information and research on how misinformation impacts é R
48 a 3
o N
49 Indigenous Maya populations, this study aimed to (1) understand how the COVID-19 vaccine is o o
50 g ya pop y )
>
51 . . . .
5o perceived by the Indigenous Maya population in the Central Highlands of Guatemala; (2) E
o
53 @
54 determine which myths/misinformation exist within the communities; (3) identify trusted sources g
55 g
56 g
57 =
58 )
59 3 a
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of health messaging for Indigenous community members, and (4) understand how members of

Indigenous communities prefer to receive health information.

MATERIALS AND METHODS

Study Design

This study used a community-based participatory design approach to identify vaccine access
barriers, myths/fears around immunization, sources of accurate vaccine information or
misinformation, and how messages are shared among social networks with the aim of designing
targeted health messages[36, 43, 44]. Local researcher team members conducted eight focus
group discussions (FGDs) with 42 Indigenous men and women and 16 in-depth interviews (IDIs)
with four hospital-based nurses, 11 community nurses, and one physician in the two departments
of Chimaltenango and Solold, which are located in the Central Highlands of Guatemala, in

November 2021.

Patient and public involvement

Development of this research project was grounded in Wuqu’ Kawoq | Maya Health Alliance’s
15 years of experience as a community organization of Indigenous healthcare providers for
Indigenous peoples. Indigenous Maya staff members reviewed, revised, and translated the IDI
and FGD protocols to ensure cultural and linguistic relevance. The IDIs and FGDs were then
facilitated by an Indigenous Maya interviewer to ensure trust, safety, and inclusion were built
into the research process.

In addition to the Wuqu’ Kawoq team members, the research team also included
international researchers trained in community-based participatory research methods. To ensure

that questions, analysis, and findings were relevant, consistently addressed equity, and ethically
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g

1 L
2 g
2 engaged with Indigenous communities in sample communities, the entire study team met weekly. =
(%]

5 . . . g
6 Wuqu’ Kawoq team members shared results and social media content based on the results with S
7 2
8 study participants to ensure that findings and materials were relevant to their priorities, and g
9 i
1(1) matched with their experience and preferences. 2 E
— =

12 -
13 8 3
14 Study Population g 3
15 3 3
16 . . . S N
17 Wuqu’ Kawoq staff members selected adult (over 18 years) participants who identified as ‘§ §
18 £ 8
19 Indigenous Maya for in person FGDs using a snowball sampling technique, identifying 3 §
20 S o
= o

21 participants through community connections. This sampling methodology was chosen based on a 3
22 = N
23 . . . o . . . . T
>4 Wuqu’ Kawoq’s extensive experience conducting qualitative studies in this population, with a § r:”%
25 282
26 particular focus on minimizing harms and optimizing access given barriers presented by ongoing FaN
27 238
28 COVID-19 outbreaks in the area during the study period. K’iche’ is the most common Mayan 839
29 DwE
X Cc S

2(1) language in the Solola department where 96.4% of the approximately 421,583 population § _c:rgg;_
32 | - 2£2
33 identifies as Indigenous Maya. In Solola, 33% of the population is under 14 years and 61.9% are 8o
34 3 % 3
35 15- 64 years, with 61.6% of the population residing in urban municipalities[28, 45]. Kaqchikel is E@E
36 a &
> o

2573 the most common Mayan language in the Chimaltenango department, where 66.5% of the = (_33
3

39 . . . . . . 2 9
40 approximately 615,776 population identifies as Indigenous Maya, with 34% of the population 3 =
o 3

41 p 2
42 under 14 years and 61% of the population 15-64 years of age. In Chimaltenango, 54.1% of the ; é
43 3 =
= o

jg population resides in urban municipalities[28, 45]. The study specifically sampled participants 2 2
8 5

46 . c .. . . . . . @
47 from these specific groups to minimize the likelihood of study results reflecting inappropriate g IS
48 o . . . o S 3
49 generalizations between different Maya populations, which are highly diverse and therefore may & o
50 2
. >

51 have very different needs. <
52 o
(0]

gi FGDs explored community vaccine hesitancy and uptake, as well as perspectives on ®
55 =
56 messages from social media and other sources related to COVID-19 vaccines. FGDs and IDIs S
57 =l
58 g
59 5 a
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followed a semi-structured discussion protocol. The FGDs and IDIs were conducted by Wuqu’
Kawoq staff trained in qualitative research methods. FGDs and IDIs were conducted in Spanish
or Kaqchikel, depending on the preference of those being interviewed. In light of cultural gender
norms, men and women participated in separate FGDs of 3-6 people, which lasted between sixty
and ninety minutes. The demographic characteristics of FGD participants can be found in Table
1. IDIs ranged between thirty and sixty minutes. The demographic characteristics of IDI
participants can be found in Table 2.

[Tables 1 & 2 about here]

Analysis

IDIs and FGDs were transcribed in Kaqchikel and then translated into Spanish. Transcripts and
field notes were shared with the U.S. researchers in Spanish; members of the research team
translated them into English. Researchers then conducted a rapid analysis using a priori codes
from the literature. Next, researchers used constant comparative methods to systematically code
data and identify the initial key themes emerging from interview data using Dedoose software.
The team then revised the coding data again to include both inductive and deductive codes.

After the revision, each interview transcript was analyzed again and independently coded
by two members of the research team. During this process, researchers met multiple times to
confer and calibrate coding interpretation and to further refine and recalibrate coding schemes.
Once researchers identified the final key themes from the data, members of the team translated
the key themes into Spanish. The key themes were then reviewed for reliability by the

Indigenous Maya interviewers.

RESULTS
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g
1 o
©
2 g
2 Community members and healthcare workers identified three overarching barriers to =
(%]
5 . . .. . . . . g
6 vaccination, which included (1) a lack of COVID-19 vaccine information available that is easily S
7 2
8 understandable, linguistically appropriate and culturally sensitive, (2) widespread mis- and dis- g
9 i
10 information that preys on people’s fears of the unknown and mistrust of the medical 2 :§
12 S &
13 establishment and government, and (3) vaccine access and supply issues that prevented people ® o
o 3
14 < O
15 from being vaccinated efficiently and quickly. . They also provided ideas on how the healthcare 8 E
16 £ %
1{73 system might improve COVID-19 vaccine uptake for these populations, including developing “‘Ez E
—. o
\I
;g messages that (1) encourage social acceptance, (2) focus on vaccine efficacy, (3) use appropriate § E
o
21 S5 S
22 religious and cultural contexts, (4) are culturally relevant, and (5) are available in Mayan SN
o
23 c 5
24 languages, (6) and are appropriate for low-literacy audiences. Finally, the community members ‘é (B:E
32
26 and healthcare workers identified multiple appropriate modalities for disseminating culturally RS
. 233
28 o . o : 580
29 and linguistically relevant COVID-19 vaccine information including (1) trusted local healthcare ; 3%
X c 3
30 280
31 workers and local leaders, (2) community radio, and (3) social media. %% 8
32 acd
33 8>3
2 | | o 325
35 Community Perceptions of Vaccine Barriers 202
36 @ 5
> O
2573 Barrier One: Lack of information in local languages = (_33
3
39 Indigenous community members and healthcare workers identified a lack of COVID-19 health = g
40 e g
3
2; and vaccine information available in Indigenous languages. They suggested that lack of 2 3
(%]
2 3
43 . . . o . " 3 =
44 information was a major contributing factor to why members of the Indigenous communities 5 S
45 g <
46 were not seeking vaccination: > @
47 s K
o
jg “The health information disseminated about vaccination and COVID in general is not RS
50 helpful for our communities... I have rarely heard some announcements on national radio ? ;a:
51 and television... Also, in social networks all the information is in Spanish, not in Mayan %
52 languages... If you search the internet for information about COVID in Kaqchikel there is §
;31 nothing... people do not have information and do not want to get vaccinated. They have ©
O
55 reason to be afraid because fear arises from the unknown, from the lack of information.” 5
«Q
56 (IDI 6). o
57 E;
58 )
59 7 a
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They identified social media as being specifically devoid of information in Indigenous
languages:

“There are people who don't understand Spanish, right? Well, I understand that...it has
fallen very short... Because, maybe they do have media, like Facebook and others. But
they don't speak Spanish. Let's not say that we can't handle technology... Because there
are native languages that should be promoted, so that the message also reaches them”
(IDI 16).

Healthcare workers also identified the lack of health information, including confusion
over vaccine dosing schedules, eligibility for vaccines, and vaccination dates, as a problem for
the communities they served. In particular, they connected the lack of credible information with
the spread of misinformation: “It is not so easy for someone from the community to have reliable
information” (IDI 9).

Barrier Two: Myths, Misinformation, Mistrust, and Fear
Myths and misinformation are prevalent throughout the region. There are four common myths

about the COVID-19 vaccine that are reported to be prevalent throughout the communities.
These myths are that (1) the vaccines are designed to kill, (2) vaccines cause infertility, (3)
vaccines are against the will of God or will cause you to be marked by the Devil, and (4)
vaccines implant tracking microchips.

One highly prevalent myth is that the vaccine is designed to kill all or segments of the
population, including the elderly, the Indigenous populations, or Guatemalans: “they say the
vaccine is to eliminate all the elderly, they want to kill us, they want to eliminate us” (FGD 2).
While many fear deadly side effects of vaccination, the myth that the vaccine kills is specifically
predicated on the belief that the vaccine was intentionally created to eliminate certain
populations. This is illustrated by a community member who states “those who run the world

want everyone to get vaccinated... because what they want is a smaller population... they want
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to empty the planet a little bit” (IDI 14). Some who believe in this myth state that the vaccine

contains diseases, especially cancers, designed to harm the population. This is demonstrated by

oNOYTULT D WN =

this quote “instead of a vaccine, it is a virus that in the future is going to make all of us sick” (IDI
10 7).

Related to myths about population control, another prevalent myth is that the vaccine

15 causes infertility. One vaccinated woman shared that others told her the vaccine would make her
17 infertile. She stated “They say that for us women, if we get injected when we’re 30 to 35 years
old, they say that we won’t have the good fortune of having children” (FGD 8). Related were

22 concerns that if pregnant women were vaccinated, the vaccine would hurt or kill the baby, or

24 cause birth defects.

Other prevalent vaccine myths were regarding religious beliefs. There were concerns that
29 vaccination was going against the will of God. A core aspect of this myth is that the vaccine is

31 the mark of the Devil or the Antichrist. One healthcare worker shared:

33 “What I've heard a lot is that the vaccine is the seal of the beast, the 666. That those who
have the vaccine are not going to go to heaven... those who are getting vaccinated don't
36 have faith in God, because if the disease exists, your God is going to protect you, and if
37 you believe in your God you don't have to be afraid of that disease. As if vaccination is a
sign or proof that you don't have faith” (IDI 6).
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41 Many community members and healthcare workers also stated they had heard that the
vaccine contains a microchip. However, healthcare workers frequently stated that community
46 members sometimes created these myths, perhaps out of fear, but were less clear on whether

48 community members were choosing not to vaccinate because of them. Other less common myths
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common myths, some community members questioned whether the vaccine they were receiving
was real, or if it was just water.

Connected with myths and misinformation was the distrust that community members had
for the Guatemalan government regarding COVID-19 vaccines, as well as general mistrust of the
governments of other countries, particularly wealthy and powerful countries. For example, one
community member said “That [the vaccine is] a racket they say, between presidents, between
countries, they’ve made these agreements between themselves. To raise money, to get money,
they say” (FGD 8). A healthcare worker shared that they heard from community members that
“[the vaccine is] to make money. From the other countries, that's why this vaccine was created,
so that the other countries become richer and we become poorer” (IDI 10).

Healthcare workers also highlighted that Indigenous communities distrusted the
government. Healthcare workers often attributed this distrust to the armed conflict and
government’s ongoing neglect of Indigenous populations. One healthcare worker stated:

“They question if it is a government plan to reduce the population. For the Indigenous
people... it is because of the history of the armed conflict that there are still after-effects
of this. Because the distrust that the population has towards the government... Because of
everything that is happening, corruption, violence, and all that, they are afraid” (IDI 1).

Healthcare workers and community members argued that distrust in the government contributed
to susceptibility to myths and fears about the vaccine.

While myths were prevalent in the communities and provoked fears about the vaccines,
community members were also afraid of potential vaccine reactions or side effects. For example,
one participant noted:

“My in-laws... were not convinced, because they had doubts about how it was going to
be. So, my husband and I sat down with them to talk about their concerns about the
effects that the vaccine was going to have on them. And, we talked to them and finally
they both got vaccinated” (IDI 7).

10
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©
S
(&
1 o
4 | a
5 Barrier Three: Access and Supply Challenges -
. . . . <
6 Healthcare workers and community members identified vaccine access and supply challenges as =2
7 =
[¢°]
g potential limitations to vaccination. Access challenges were considered to be a bigger concern in o
7]
10 . o . S
1 remote and rural areas, and traveling to vaccination sites could be difficult. One healthcare s o
13 worker illustrated this point, saying: g §
14 g 3
15 “There are people who have to take the only bus that is in their community every day and § z
1? only at certain times. They have to travel two hours to get to the head of the community E §
18 and get the vaccine. In the end the people had to invest time and money that they don't = S
19 have and go very far, besides the fear of traveling by bus” (IDI 6). a §
20 5 5
21 . . . S5 S
22 Healthcare workers and community members remarked that lines for the vaccine were ‘?; N
23 S5
24 very long early in the vaccine campaign, which created challenges for those who had to work or ‘é (B:g
2 |
were unable to stand for long periods: 239
27 23
28 . b g%o
29 “It was like we were waiting in line because they called some people from there, others =02
30 from there, and it got messy because there were a lot of people. And I got very desperate, 5% >
. . . . ) 28
g; seeing the long lines, and the big mess that was there, and since I had other commitments §§§
to do in the afternoon, it was better for me to go back. I left” (FGD 5). 2=
33 >0
34 3 % 3
. . . . EXZES
22 Supply problems were also identified as a potential barrier. Some healthcare workers noted that 2.
37 2 g
38 initially they did not have enough vaccines available to meet the demand. One healthcare worker 5 3
39 R
5 S
40 stated: © g
41 g?; 2
42 “Sometimes they tell us that there are no vaccines, and we call people and they get upset 0 3
4 . . . . . . =
42 with us. And because of the internet signal, there is no good internet signal, we don't have ?T =)
45 computer equipment and we use our personal computers. The ministry didn't think = ‘g‘
[¢]
2? directly, they just gave us work orders and let us see how it goes” (IDI 2). :5: %
S n
48 . e . . .. e g
49 While supply problems were identified as a problem early in the vaccination campaign, it should 3 o
50 2
. . . . . . >
51 be noted that multiple participants remarked that the issue seemed to be improving over time. @
52 S
53 B
us]
54 =
55 g
56 o
57 E;
58 ]
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Community Perceptions of How to Increase Vaccine Acceptance

Improving Uptake with Social Influence Messages

Indigenous community members and healthcare workers identified vaccinated individuals as
influential in building confidence in vaccine safety. Many of those interviewed argued that
seeing and talking to vaccinated community members about their experiences was the most
influential method to increase vaccine uptake in the community. One healthcare worker shared:

“My aunts on my mom's side did not want to get vaccinated... when my mom got
vaccinated... they started to worry. My mom told them that she was fine. One aunt saw
that it was true... And, within a matter of two weeks all my aunts were vaccinated. They
were very scared, but seeing someone very close to them, that helped a lot.” (IDI 6).

Healthcare workers and community members indicated that they believed leveraging the stories

of vaccinated community members would help to encourage higher vaccine uptake.

Improving Uptake with Vaccine Safety and Efficacy Messages

Healthcare workers and community members emphasized that their communities had faced
ongoing health and economic difficulties during the COVID-19 pandemic. Many of them shared
that they and others in the community were tired of dealing with the effects of the pandemic and
viewed the vaccine as a solution. One community member shared “these vaccines are the best
defense that we have been given, when we didn’t have them, the disease got worse here in our
community” (FGD 7). Another healthcare worker expressed:

“People were previously afraid because of so much death caused by the pandemic...
maybe one person was the one who started in the family to get vaccinated, and the others
saw that nothing happened to him. So little by little people began to be encouraged to get
vaccinated, and they saw that the vaccine is good” (FGD 5).

Improving Vaccine Uptake with Appropriate Religious and Cultural Messages

While religious concerns led some Indigenous community members to believe that being

vaccinated was going against the will of God, others indicated that their faith and trust in

12
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©

S

(&

2 g
]

2 religious leaders who supported the vaccine encouraged them to be vaccinated. One community =
(%]

° member shared: E
6 : o
7 2
8 “For me the vaccine is essential, because even the Pope, the holy father of the Catholic g
. . . . 2

?O Church recommends it, and I don’t distrust or doubt him because he is an honorable 2
1 person, to say such and such a thing, right?” (FGD 8). é-? E
12 3 8
L o . . ® o©

1 i Another person indicated that their faith led them to trust the vaccine, by stating “I’m sure that - §
g3

1 . . . . . g @
12 God cures and does miracles, but also God has given wisdom to doctors, their study, everything. § z
17 o g R
18 So, you have to also believe in medicine” (FGD 2). = S
19 2 N
20 S o
=)

;; Improving Uptake by Ensuring that Messages are Culturally Relevant a 2
6" ~

23 Healthcare workers and community members emphasized that health and vaccine messages c g;T
24 o me
w0

2 should reflect Indigenous peoples’ experiences. One healthcare worker said messages should 32<
26 25N
27 o . . : g3B
28 contain “images that are adapted, for example, to their industry... the phrases in Kaqchikel... The =20
29 e
30 most concrete, with information that is not boring... but above all that it is culturally relevant” 5% >
31 2-8
(1]

32 (IDI 1). Another healthcare worker states: 552
33 >0
34 : . : , 3m3
35 “How to reach the people and convince them is that someone from their family tells EXZES
=} —+

36 them... or an Indigenous person is the one who tells them, contextualized to the area Ei' 2
O

;73 around here, and basically and it is very important that it is in their language. It is useless = 2
[®]

39 to have contextualized images or drawings if the audio is not in the language of the %; 3
]

40 people who are listening” (IDI 6). a =
Q=

i S 3
43 Improving Uptake by Making Information Available in the Mayan Languages % 3
= o

44 Healthcare workers and community members emphasized the importance of providing health g 2
45 T c
o >

(0]

j? information, especially audio, in Mayan languages. The need for information in Mayan g IS
48 . AP . . S B
49 languages was considered especially significant for older populations, who were less likely to 3 o
50 2
. . . . . >

51 speak Spanish. One community member explained this, stating: @
52 o
. . . (D

gi “It is necessary in our language, I don’t know a lot of Spanish words. I don’t understand ©
55 it. I don’t know what to say, but in our language, I do... in Spanish, maybe I can only tgr
«Q

56 o
57 E;
58 2
59 13 a
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answer one or two things, but I cannot keep the conversation, the words don’t get to my
mind. It’s hard not to know Spanish” (FGD 4).

Not only is providing information in Mayan languages critical for understanding, but it also
helps community members emotionally and culturally connect with messages. One healthcare

worker expressed:

“ “Unless they say something in Kaqchikel, they say that it belongs to the ladinos’ [a term
for the socio-ethnic category of Mestizo or Hispanicized peoples], so to speak, ‘that it is
not ours’... how to reach the people... is someone... an Indigenous person is the one who
tells them or that it is contextualized to the area around and basically it is very important
that it is in the language” (IDI 6).

Yet, even though healthcare workers and community members repeatedly emphasized the

necessity of providing information in Mayan languages, they expressed that very little

information on COVID-19 and the vaccines in Mayan languages exists. A community member

“Here there are a lot of people who still don't understand Spanish. A lot of people.
[Vaccine information] should be disseminated more in our languages, right? In this case,
Kagqchikel... This has fallen very short. The ministries that are in charge of disseminating
this information, they need to see other ways” (FGD 6).

Improving Uptake by Making Messages Appealing for Those with Low or No Literacy

While healthcare workers and community members emphasized the need for health and vaccine
information in the Mayan languages, they also recognized the low literacy rates in the
community, especially among elderly monolingual Mayan language speakers. Many respondents
suggested information may need to be provided in audio or visual formats. One healthcare

worker illustrated this, stating:

“There are many of us who know how to speak, but we don't even know how to read it. |
am one of them who can speak Kaqchikel but if they put me to read it, or write it, I think
I am at zero. So rather than maybe reading it, or writing it on posters, I think it would be
better to speak it” (IDI 13).

14
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S
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6 Additionally, some participants indicated information should be relayed through concise and S
7 2
8 engaging messages. This would help with both literacy challenges and benefit those with limited g
9 i
1(1) technology access or bandwidth. 3 :§
— =
12 -
13 g 3
14 Trusted Sources of Health Messaging for Indigenous Community Members g 3
15 3 3
16 S N
17 Healthcare Workers and Local Leaders & N
> )
:g Community members identified that they trusted health information from their local health center = §
O N
20 : : L : . c 5
2 workers, including the nurses, midwives, and community health workers. One community S 9
«Q
22 —~ N
23 member stated “I have more confidence in the information given by the nurses at the health E S
24 omz
Q
;2 center” (FGD 5). Healthcare workers recognized that community members relied on them to géi
27 . 5 § S
28 provide health messages. One healthcare worker stated: oy 2o
o
29 _ ) ) e
30 “...but a lot of people trust us too much sometimes. These are things we have to keep in 5% =
@
31 mind. I think that this career that we’ve chosen, our profession, requires a lot of human 3 %%
32 e 5y ot o
33 responsibility, a lot of empathy.” (IDI 5). 2oz
(]
34 3;h3
>0
35 Community members and healthcare workers also indicated a high level of trust in health é-@g
36 a &
> o
;73 messages from local community leaders and non-governmental organizations (NGOs). This trust = (_33
Q
> S5 3
40 is illustrated by one healthcare worker who stated: @ =
3
41 p 2
42 “It is information that has been worked on by non-governmental institutions, that focuses ; é
ji on the population itself, in their own language. I think that is more reliable.... Also, the ?_)- §
45 role that some community leaders have played, and the midwives... I think their = g
46 experience helped women, because I think that they are people who have been given a lot % i
j; of trust. So, when they mentioned that they had been vaccinated, they convinced other 3 z
. «Q
49 people to do it” (IDI 1). 2 §
50 2
51 g
gg The expressed trust in local healthcare workers and community leaders co-exist with §
us]
54 . . o
55 distrust of the government. Although healthcare workers and local leaders may provide messages %
56 S
57 E;
58 )
59 15 2
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based on central Ministry of Health guidelines, these messages may only be highly trusted when
delivered by locally-embedded healthcare workers embedded. This may indicate that local
healthcare workers have been able to successfully translate messages to make them more

culturally acceptable and relevant for the Indigenous community members.

Local Communication Campaigns

Local community radio is considered to be a popular source of public health information,
especially for older generations, given its one of the few sources of information in Mayan
languages. One healthcare worker remarked:

“I think that there are some older adults, sometimes they do not have a phone to see it on
social networks... So, I think that with the community radios that most of the population
that works in the field, they normally listen to the radio stations of the town” (IDI 15).

Much of the current information about sites and dates of vaccine availability came from
healthcare workers driving health center vehicles and making announcements in Mayan

languages.

Social Media

Many Indigenous community members in the departments of Chimaltenango and Solola rely on
social media for information, especially younger generations. One participant stated “Social
media is important. It’s a key part of it, because now you can see that children already have
phones now” (IDI 5). Many people indicated that information from social media is often
transmitted from younger people to older people: “There are people who don't have phones, but
their children have phones and social networks, so they are the ones who give the information to
their parents” (IDI 3). However, some healthcare workers noted social media is not universally
accessible, which can be a barrier to accessing vaccine information, including locations of

government vaccine clinics that tend to be posted on Facebook:
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the uptake of COVID-19 vaccine by the Maya population of the Central Highlands of
Guatemala. Additionally, religion and the opinions of religious leaders was noted have the
potential to be both a facilitating factor or a barrier to vaccination, depending on the context.
More research is required to better understand the nuances of this issue and to find effective
ways to work with faith leaders to encourage vaccination.

Participants had recommendations for how to navigate the challenges faced by the
Indigenous populations. First, study results highlight the power of social influence to encourage
vaccine acceptance in Indigenous communities. Specifically, participants noted that messages
highlighting how community members have been safely vaccinated, and messages that come
directly from local healthcare workers, community leaders, and council members, may be the
most trusted by those who are still unvaccinated. This is consistent with other research conducted
in Latin American countries that has found that providing information about others' vaccinations
successfully increased both vaccine willingness, as well as the willingness of respondents to
encourage others to be vaccinated| 14, 39].

This research also highlights that messages should be culturally relevant, appropriate for
low literacy populations, and should be in the languages that people speak. Several participants
noted that health promotional material should have specific Maya cultural references (dress,
food, concepts of disease) to ensure messaging connects with intended targets. Additionally,
multiple modalities should also be used to reach a large population. While a large proportion of
young people use social media and the internet, many older people rely on radio and vehicles
with loudspeakers traveling through local villages to get their information. Ensuring health

promotion campaigns use multiple different modalities will be critical to optimizing impact.

CONCLUSION
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Table 1. Focus Group Discussion Population Characteristics

Characteristics

Primary Spanish 15%

Language Kaqchikel 85%
K’iche’ 0%
Other 0%

Gender Female 80%
Male 20%
Non-binary 0%
Not specified 0%

Age 18-24 10%
25-64 85%
65+ 5%
Urban 25%

Region Rural 75%

Table 2. In Depth Interview Population Characteristics

Characteristics

Primary Spanish 19%

Language Kaqchikel 66%
K’iche’ 25%
Other

Gender Female 81%
Male 19%
Non-binary 0%
Not specified 0%

Age 18-24 6%
25-64 88%
65+ 6%

Profession Doctor 6%
Hospital-based Nurse 25%
Community Health Worker (Nurse) 69%
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Standards for Reporting Qualitative Research (SRQR)*

Title and abstract Page no(s).

Title - Concise description of the nature and topic of the study
Identifying the study as qualitative or indicating the approach (e.g.,
ethnography, grounded theory) or data collection methods (e.g.,
interview, focus group) is recommended Title page

Abstract - Summary of key elements of the study using the
abstract format of the intended publication; typically includes
background, purpose, methods, results, and conclusions P.1

Introduction

Problem formulation - Description and significance of the
problem/phenomenon studied; review of relevant theory and
empirical work; problem statement P.1-3

Purpose or research question - Purpose of the study and specific
objectives or questions P.3

Methods

Qualitative approach and research paradigm - Qualitative
approach (e.g., ethnography, grounded theory, case study,
phenomenology, narrative research) and guiding theory if
appropriate; identifying the research paradigm (e.g., postpositivist,
constructivist/ interpretivist) is also recommended; rationale P.3
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g

! 3
: g
4 @
> Researcher characteristics and reflexivity - Researchers’ 2
? characteristics that may influence the research, including personal =
3 attributes, qualifications/experience, relationship with participants, §
9 assumptions, and/or presuppositions; potential or actual interaction o
10 between researchers’ characteristics and the research questions, - B
11 approach, methods, results, and/or transferability P.4 s kB
12 8 8
13 g g
14 P.4&5, g g'
15 Context - Setting/site and salient contextual factors; rationale Table 1 & 2 § 3
16 S N
17 & S
18 Sampling strategy - How and why research participants, -8
19 documents, or events were selected; criteria for deciding when no a §
;? further sampling was necessary (e.g., sampling saturation); g S
rationale** P.4&5 a 2

22 N
2 S
25 Ethical issues pertaining to human subjects - Documentation of 3 § o
26 approval by an appropriate ethics review board and participant Ethics gggf,
27 consent, or explanation for lack thereof; other confidentiality and Statement P. e SN
28 data security issues 20 =92 o
29 DwE
30 X £ g
31 Data collection methods - Types of data collected; details of data %%%
32 collection procedures including (as appropriate) start and stop dates 2ca
33 of data collection and analysis, iterative process, triangulation of g é;g
gg sources/methods, and modification of procedures in response to Sh=
36 evolving study findings; rationale P.4,5, &6 a- 13'
37 > g
38 . . D) 5 2
39 Data collection instruments and technologies - Description of =R
40 instruments (e.g., interview guides, questionnaires) and devices © g
41 (e.g., audio recorders) used for data collection; if/how the 93’ =
42 instrument(s) changed over the course of the study P.5&6 0 3
43 3 =
44 2 3
25 Units of study - Number and relevant characteristics of participants, 8 %
6 documents, or events included in the study; level of participation 5 e
47 . SR
48 (could be reported in results) Tables 1 & 2 S
49 2 B
50 . : . . 2
51 Data processing - Methods for processing data prior to and during Z
52 analysis, including transcription, data entry, data management and g
53 security, verification of data integrity, data coding, and id
54 anonymization/de-identification of excerpts P.5&6 5
55 g
56 o
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58 =)
59 o
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Data analysis - Process by which inferences, themes, etc., were
identified and developed, including the researchers involved in data
analysis; usually references a specific paradigm or approach,;
rationale

P. 6, Author
Contribution
Statement P.
20

Techniques to enhance trustworthiness - Techniques to enhance
trustworthiness and credibility of data analysis (e.g., member
checking, audit trail, triangulation); rationale

P.6

Results/findings

Synthesis and interpretation - Main findings (e.g., interpretations,
inferences, and themes); might include development of a theory or
model, or integration with prior research or theory

P.6&7

Links to empirical data - Evidence (e.g., quotes, field notes, text
excerpts, photographs) to substantiate analytic findings

P.7-16

Discussion

Integration with prior work, implications, transferability, and
contribution(s) to the field - Short summary of main findings;
explanation of how findings and conclusions connect to, support,
elaborate on, or challenge conclusions of earlier scholarship;
discussion of scope of application/generalizability; identification of
unique contribution(s) to scholarship in a discipline or field

P. 16-18

Limitations - Trustworthiness and limitations of findings
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" ABSTRACT =
Z Introduction: As of July 2022, a little over one third of Guatemalans were fully vaccinated. g
7 While COVID-19 vaccination rates are not officially reported nationally by racial/ethnic groups, @
8 non-governmental organizations and reporters have observed that COVID-19 vaccination rates 2
?o are especially low among high-risk Indigenous populations. We conducted one of the first 5 Z
11 studies on COVID-19 vaccine acceptance in Indigenous populations in the Central Highlands of s B
12 Guatemala, which aimed to better understand the barriers to COVID-19 vaccine uptake and how % §
1 i to improve vaccine promotional campaigns. ; %
15 2 2
16 Methods: In November 2021, we conducted eight focus group discussions (FGDs) with 42 2 8
1; Indigenous men and women and 16 in-depth interviews (IDIs) with community health workers, ‘% E
19 nurses, and physicians in Chimaltenango and Solola. Using a participatory design approach, our 5 %
20 qualitative analysis used constant comparative methods to understand the inductive and S o
21 deductive themes from the FGD and IDI transcripts. 3 I%
:
24 Results: We found three major overarching barriers to vaccination within the sampled § g”%
25 population: (1) a lack of available easily understandable, linguistically appropriate and culturally gé%
;? sensitive COVID-19 vaccine information, (2) vaccine access and supply issues that prevented §§ §
28 people from being vaccinated efficiently and quickly, and (3) widespread mis- and dis- 53 'g
29 information that preys on people’s fears of the unknown and mistrust of the medical cws
2(1) establishment and government. g@g
2 552
gi Conclusion: When developing COVID-19 vaccine messages, content should be culturally ggg
35 relevant, appropriate for low literacy populations, and should be in the languages that people gj @ 3
36 prefer to speak. Promotional materials should be in multiple modalities (print, radio, social ez
37 media) and also have specific Maya cultural references (dress, food, concepts of disease) to § :3:
gg ensure messaging connects with intended targets. This study supports the need for more robust g: %
40 research into best practices for communicating about COVID-19 vaccines to marginalized 3 5
41 communities globally, and suggests that policy makers should invest in targeted local solutions ga’ %
fé to increase vaccine uptake. ‘é %
= o

44 5 >
> STRENGTHS AND LIMITATIONS OF THIS STUDY g 3
= S

j; e This is one of the first studies on COVID-19 vaccine acceptance in Indigenous § ;
49 populations in the Central Highlands of Guatemala, a population that has faced systemic 5 O
50 health inequities. g;i
g; e This study is grounded in a community-based participatory design approach to work E
53 collaboratively with the Indigenous Maya population to ensure that the study and the i
>4 findings have cultural and linguistic relevance. g
57 =l
58 =]
59 1 2
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml o
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e One limitation is that because the sample was restricted to the Central Highlands of
Guatemala, results cannot be generalized to the wider population in Guatemala, or even
to other Indigenous groups.

e The study limited FGDs and IDIs to the minimum needed for theme saturation due to the
rapidly evolving nature of the pandemic and risk of in-person interviewing. Additional
focus groups with community members may be helpful for teasing out more nuanced
findings.

INTRODUCTION

Guatemala has the lowest rate of COVID-19 vaccinations in Central America, with only 35.16%
of the population fully vaccinated against COVID-19 as of July 2022[1, 2]. There has been
extensive research on the COVID-19 vaccine acceptance and hesitancy globally[3-11]. However,
there is limited research describing vaccine acceptance, especially for the COVID-19 vaccine, in
Indigenous communities in Guatemala[10-11]. While previous research has indicated that
vaccine acceptance, and acceptance of COVID-19 vaccines in particular, may be high in low-
and middle-income countries (LMICs)[12-14], this may not be the case in Guatemala. Previous
international research with Indigenous populations has found numerous potential barriers to
vaccines, including (1) fears of side effects[15,16], (2) language barriers[17, 18], (3) systemic
and historical health inequities[19-22], (4) vaccine misinformation and myths[14, 20, 23-25], and
(5) variable supply and availability[26].

Guatemala is culturally diverse, with 43.7% of the population self-identifying as
Indigenous from the Maya (41.7%), Garifuna (0.1%), and Xinca (1.8%) peoples[27, 28].
Indigenous populations speak over twenty non-Spanish languages; 27.1% of the Guatemalan
population speaks K’iche” and 17.2% reports speaking Kaqchikel[28]. Indigenous populations
have experienced systemic violence and historical health inequities[19, 20] contributing to high

levels of government distrust[29, 30]. The United Nations supported Commission for Historical
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g
2 g
]
2 Clarification (CEH) concluded that Guatemala's 36-year armed conflict, which officially ended =
(%]
5 . . . . . °
6 in 1996, was part of a colonial legacy of entrenched racism, exclusion, and antagonism towards S
7 2
8 the Maya peoples[31]. State-sponsored violence against the Indigenous population has g
? B
1(1) historically impacted public health practices. Guatemala’s colonial legacy of medical 2 :§
— =
(9] w
12 o . . .. . . . .
13 humanitarianism has reinforced racial/ethnic hierarchies using violence and coercion to enforce é %
14 g o
15 compliance with state-directed public health campaigns[19]. Today, the underfunded public 8 E
16 2 8
1{73 health system infrastructure disproportionately impacts Indigenous Guatemalans, leaving many g E
—. o
\‘
19 Indigenous peoples without healthcare coverage or with high out-of-pocket medical 5 N
20 g o
21 S5 S
22 expenses[32-35]. Within the healthcare system, they face linguistic and cultural barriers, SN
o
23 c 5
24 discrimination, and widespread mistreatment[32, 35, 36]. ‘é r:”g
25 202
32
26 The historical legacies and systemic health inequities have engendered distrust in the RS
. 233
28 : : : : 580
29 government and health systems by the Indigenous Maya populations[30, 37]. Distrust in the ; 3%
X c 3
30 280
31 government has been shown to influence public behavior in the context of major health threats %%%
32 atao
)
gi [37, 38, 39]. Studies of trust in the COVID-19 vaccine in Latin America found that two of the 2S
=.m
ERGES
22 most common contributors to vaccine hesitancy were distrust of the government and mistrust in a- g
> O
37 = 3
38 the vaccine development process[10, 11, 16, 40]. Mistrust in public health campaigns can lead to s o
39 > 8
5 2
40 higher susceptibility to vaccine misinformation and myths[23, 26, 38, 41, 42]. Additional 2 g
41 =] T
o (@]
fé research on the spread of COVID-19 misinformation on social media suggests that people in ‘é %
24 . - ) . 5 >
45 LMICs[23] are especially exposed to significant amounts of misinformation and may be more = ‘g
46 S 0
. . . . . >
47 susceptible to this misinformation when exposed[23]. 2 S
48 a 3
o N
:g Given a general lack of information and research on how misinformation impacts e &
>
51 . . . . ..
5o Indigenous Maya populations, this study aimed to (1) understand how the COVID-19 vaccine is E
o
53 @
54 perceived by the Indigenous Maya population in the Central Highlands of Guatemala; (2) g
55 g
56 o
57 =l
58 g
59 . . N . 3 o
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determine which myths/misinformation exist within the communities; (3) identify trusted sources
of health messaging for Indigenous community members, and (4) understand how members of

Indigenous communities prefer to receive health information.

MATERIALS AND METHODS

Study Design

This study used a community-based participatory design approach to identify vaccine access
barriers, myths/fears around immunization, sources of accurate vaccine information or
misinformation, and how messages are shared among social networks with the aim of designing
targeted health messages[36, 43, 44]. Local research team members conducted eight focus group
discussions (FGDs) with 42 Indigenous men and women and 16 in-depth interviews (IDIs) with
four hospital-based nurses, 11 community nurses, and one physician in the two departments of
Chimaltenango and Solola, which are located in the Central Highlands of Guatemala, in

November 2021.

Patient and public involvement

Development of this research project was grounded in Wuqu’ Kawoq | Maya Health Alliance’s
15 years of experience as a community organization of Indigenous healthcare providers for
Indigenous peoples. Indigenous Maya staff members reviewed, revised, and translated the IDI
and FGD protocols to ensure cultural and linguistic relevance. The IDIs and FGDs were then
facilitated by an Indigenous Maya interviewer to ensure trust, safety, and inclusion were built

into the research process.
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In addition to the Wuqu’ Kawoq team members, the research team also included

international researchers trained in community-based participatory research methods. To ensure

oNOYTULT D WN =

that questions, analysis, and findings were relevant, consistently addressed equity, and ethically
10 engaged with the Indigenous communities, the entire study team met weekly. Wuqu’ Kawoq
team members shared results and social media content based on the results with study

15 participants to ensure that findings and materials were relevant to their priorities, and matched

17 with their experiences and preferences.

22 Study Population

24 Wuqu’ Kawoq staff members selected adult (over 18 years) participants who identified as
Indigenous Maya for in person FGDs using a snowball sampling technique, identifying

29 participants through community connections. This sampling methodology was chosen based on
31 Wuqu’ Kawoq’s extensive experience conducting qualitative studies in this population, with a

33 particular focus on minimizing harms and optimizing access given barriers presented by ongoing
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COVID-19 outbreaks in the area during the study period. K’iche’ is the most common Mayan
38 language in the Solola department where 96.4% of the approximately 421,583 population

40 identifies as Indigenous Maya. In Solola, 33% of the population is under 14 years and 61.9% are
15- 64 years, with 61.6% of the population residing in urban municipalities[28, 45]. Kaqchikel is
45 the most common Mayan language in the Chimaltenango department, where 66.5% of the

47 approximately 615,776 population identifies as Indigenous Maya, with 34% of the population
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under 14 years and 61% of the population 15-64 years of age. In Chimaltenango, 54.1% of the
5o population resides in urban municipalities[28, 45]. The study specifically sampled participants

54 from these specific groups to minimize the likelihood of study results reflecting inappropriate
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generalizations between different Maya populations, which are highly diverse and therefore may
have very different needs.

FGDs explored community vaccine hesitancy and uptake, as well as perspectives on
messages from social media and other sources related to COVID-19 vaccines. FGDs and IDIs
followed a semi-structured discussion protocol. The FGDs and IDIs were conducted by Wuqu’
Kawoq staff trained in qualitative research methods. FGDs and IDIs were conducted in Spanish
or Kaqchikel, depending on the preference of those being interviewed. In light of cultural gender
norms, men and women participated in separate FGDs of 3-6 people, which lasted between sixty
and ninety minutes. The demographic characteristics of FGD participants can be found in Table
1. IDIs ranged between thirty and sixty minutes. The demographic characteristics of IDI
participants can be found in Table 2.

[Tables 1 & 2 about here]

Analysis
IDIs and FGDs were transcribed in Kaqchikel and then translated into Spanish. Transcripts and
field notes were shared with the U.S. researchers in Spanish; members of the research team
translated them into English. Researchers then conducted a rapid analysis using a priori codes
from the literature. Next, researchers used constant comparative methods to systematically code
data and identify the initial key themes emerging from interview data using Dedoose software.
The team then revised the coding data again to include both inductive and deductive codes.
After the revision, each interview transcript was analyzed again and independently coded
by two members of the research team. During this process, researchers met multiple times to

confer and calibrate coding interpretation and to further refine and recalibrate coding schemes.
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Once researchers identified the final key themes from the data, members of the team translated

the key themes into Spanish. The key themes were then reviewed for reliability by the

oNOYTULT D WN =

Indigenous Maya interviewers.

3 RESULTS

15 Community members and healthcare workers identified three overarching barriers to
vaccination, which included (1) a lack of available COVID-19 vaccine information that is easily
20 understandable, linguistically appropriate, and culturally sensitive, (2) widespread mis- and dis-
22 information that preys on people’s fears of the unknown and mistrust of the medical
establishment and government, and (3) vaccine access and supply issues that prevented people
57 from being vaccinated efficiently and quickly. They also provided ideas on how the healthcare
29 system might improve COVID-19 vaccine uptake for these populations, including developing
messages that (1) encourage social acceptance, (2) focus on vaccine efficacy, (3) use appropriate

34 religious and cultural contexts, (4) are culturally relevant, (5) are available in Mayan languages,

* (s3gv) Jnauadns juswaublasug
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36 (6) and are appropriate for low-literacy audiences. Finally, the community members and
38 healthcare workers identified multiple appropriate modalities for disseminating culturally and
linguistically relevant COVID-19 vaccine information including (1) trusted local healthcare

43 workers and local leaders, (2) community radio, and (3) social media.

Community Perceptions of Vaccine Barriers

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

50 Barrier One: Lack of information in local languages

52 Indigenous community members and healthcare workers identified a lack of COVID-19 health

and vaccine information available in Indigenous languages. They suggested that lack of
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information was a major contributing factor to why members of the Indigenous communities

were not seeking vaccination:

oNOYTULT D WN =

“The health information disseminated about vaccination and COVID in general is not
helpful for our communities... I have rarely heard announcements on national radio and
television... Also, in social networks all the information is in Spanish, not in Mayan
languages... If you search the internet for information about COVID in Kaqchikel there is
nothing... people do not have information and do not want to get vaccinated. They have
reason to be afraid because fear arises from the unknown, from the lack of information.”
(IDI 6).

They identified social media as being specifically devoid of information in Indigenous

languages:

“There are people who don't understand Spanish, right?... Because, maybe they have
media, like Facebook and others. But they don't speak Spanish. Let's not say that we can't
handle technology... there are native languages that should be promoted, so that the
message also reaches them” (IDI 16).

Healthcare workers also identified the lack of health information, including confusion

over vaccine dosing schedules, eligibility for vaccines, and vaccination dates, as a problem for
the communities they served. In particular, they connected a lack of credible information with
the spread of misinformation: “it is not so easy for someone from the community to have reliable
information” (IDI 9).

Barrier Two: Myths, Misinformation, Mistrust, and Fear

Myths and misinformation are prevalent throughout the region. There are four common myths
about the COVID-19 vaccine that are reported to be prevalent throughout the communities.
These myths are that (1) the vaccines are designed to kill, (2) vaccines cause infertility, (3)
vaccines are against the will of God or will cause you to be marked by the Devil, and (4)

vaccines implant tracking microchips.
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2 g
2 One highly prevalent myth is that the vaccine is designed to kill all or segments of the =
(%]
5 . . . . . g
6 population, including the elderly, the Indigenous populations, or Guatemalans: “they say the S
7 2
8 vaccine is to eliminate all the elderly, they want to kill us, they want to eliminate us” (FGD 2). g
9 i
1(1) While many fear deadly side effects of vaccination, the myth that ‘the vaccine kills’ is 2 :§
— =
(9] w
12 . . . . . . ..
13 specifically predicated on the belief that the vaccine was intentionally created to eliminate é %
14 . . L . ]
15 certain populations. This idea is illustrated by a community member who states “those who run g3 0
16 £ %
17 the world want everyone to get vaccinated... because what they want is a smaller population... RN
18 =9
.
;g they want to empty the planet a little bit” (IDI 14). Some who believe in this myth state that the § E
o
21 S5 S
22 vaccine contains diseases, especially cancers, designed to harm the population. This idea is SN
o
23 c 5
24 demonstrated by this quote “instead of a vaccine, it is a virus that in the future is going to make ‘é r:”g
25 g
32
26 all of us sick” (IDI 7). RS
27 o 2N
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28 . . . 5509
29 Related to myths about population control, another prevalent myth is that the vaccine é 3%
30 SS 3
31 causes infertility. One vaccinated woman shared that others told her the vaccine would make her %%%
32 atao
)
gi infertile. She stated “They say that for us women, if we get injected when we’re 30 to 35 years 2S
=.m
ERGES
22 old, they say we won’t have the good fortune of having children” (FGD 8). Related were a- g
> O
37 = 3
38 concerns that if pregnant women were vaccinated, the vaccine would hurt or kill the baby, or S I}
39 g o)
40 cause birth defects. 2 3
41 S ‘._'
o (@]
fé Other prevalent vaccine myths were regarding religious beliefs. There were concerns that ‘é %
44 - o . . . . 2 5
45 vaccination was going against the will of God. A core aspect of this myth is that the vaccine is = &
46 S 3
47 the mark of the Devil or the Antichrist. One healthcare worker shared: é R
48 a 3
o N
:g “What I've heard a lot is that the vaccine is the seal of the beast, the 666. That those who e &
51 have the vaccine are not going to go to heaven... those who are getting vaccinated don't P
52 have faith in God, because if the disease exists, your God is going to protect you, and if %
>3 you believe in your God you don't have to be afraid of that disease. As if vaccination is a w
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55 sign or proof that you don't have faith” (IDI 6). 5
56 P
57 =
58 g
59 9 a
60 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml o


http://bmjopen.bmj.com/

oNOYTULT D WN =

BMJ Open

Many community members and healthcare workers also stated they had heard that the
vaccine contains a microchip. However, healthcare workers frequently stated that community
members sometimes created these myths, perhaps out of fear, but were less clear on whether
community members were choosing not to vaccinate because of them. Other less common myths
included that the vaccine is made of animal blood or would turn those who were vaccinated into
an animal, and that the vaccine will make those who are immunized magnetic. In addition to less
common myths, some community members questioned whether the vaccine they were receiving
was real, or if it was just water.

Connected with myths and misinformation was the distrust that community members had
for the Guatemalan government regarding COVID-19 vaccines, as well as general mistrust of the
governments of other countries, particularly wealthy and powerful countries. For example, one
community member said “[the vaccine is] a racket they say, between presidents, between
countries, they’ve made these agreements between themselves. To raise money, to get money”
(FGD 8). A healthcare worker shared that they heard from community members that “[the
vaccine is] to make money. From the other countries, that's why this vaccine was created, so that
the other countries become richer and we become poorer” (IDI 10).

Healthcare workers also highlighted that Indigenous communities distrusted the
government. Healthcare workers often attributed this distrust to the armed conflict and the
government’s ongoing neglect of Indigenous populations. One healthcare worker stated:

“They question if it is a government plan to reduce the population. For the Indigenous
people... it is because of the history of the armed conflict that there are still after-effects
of this. Because the distrust that the population has towards the government... Because of
everything that is happening, corruption, violence, and all that, they are afraid” (IDI 1).

Healthcare workers and community members argued that distrust in the government contributed

to susceptibility to myths and fears about the vaccine.

10
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2 While myths were prevalent in the communities and provoked fears about the vaccines, =
(%]

5 . . . . . . T
6 community members were also afraid of potential vaccine reactions or side effects. For example, S
7 2
8 one participant noted: 2
9 i
1(1) “My in-laws... were not convinced, because they had doubts about how it was going to 2 :§
12 be. So, my husband and I sat down with them to talk about their concerns, about the T Q
13 effects that the vaccine was going to have on them. We talked to them. Finally they both g g
14 got vaccinated” (IDI 7). < 3
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17 Barrier Three: Access and Supply Challenges @ R
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19 Healthcare workers and community members identified vaccine access and supply challenges as a §
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23 . o . : &
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31 and get the vaccine. In the end the people had to invest time and money that they don't %%%
gg have and go very far, besides the fear of traveling by bus” (IDI 6). 855
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35 Healthcare workers and community members remarked that lines for the vaccine were E@E
36 ez
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;73 very long early in the vaccine campaign, which created challenges for those who had to work or = 3
o

39 : S 3
40 were unable to stand for long periods: 3 %
41 8 =
42 “It was like we were waiting in line because they called some people from there, others o é
43 from there, and it got messy because there were a lot of people. And I got very desperate, 3 5
. . . . . =]

jg seeing the long lines, and the big mess that was there, and since I had other commitments 9:; <
46 to do in the afternoon, it was better for me to go back. I left” (FGD 5). S 3
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jg Supply problems were also identified as a potential barrier. Some healthcare workers noted that E §
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“Sometimes they tell us that there are no vaccines, and we call people and they get upset
with us. And because of the internet signal, there is no good internet signal, we don't have
computer equipment and we use our personal computers. The ministry didn't think
directly, they just gave us work orders and let us see how it goes” (IDI 2).

While supply problems were identified as a problem early in the vaccination campaign, it should

be noted that multiple participants remarked that the issue seemed to be improving over time.

Community Perceptions of How to Increase Vaccine Acceptance

Improving Uptake with Social Influence Messages

Indigenous community members and healthcare workers identified vaccinated individuals as
influential in building confidence in vaccine safety. Many of those interviewed argued that
seeing and talking to vaccinated community members about their experiences was the most
influential method to increase vaccine uptake in the community. One healthcare worker shared:

“My aunts on my mom's side did not want to get vaccinated... when my mom got
vaccinated... they started to worry. My mom told them that she was fine. One aunt saw
that it was true... And, within a matter of two weeks all my aunts were vaccinated. They
were very scared, but seeing someone very close to them, that helped a lot” (IDI 6).

Healthcare workers and community members indicated that they believed leveraging the stories
of vaccinated community members would help to encourage higher vaccine uptake.

Improving Uptake with Vaccine Safety and Efficacy Messages

Healthcare workers and community members emphasized that their communities had faced
ongoing health and economic difficulties during the COVID-19 pandemic. Many of them shared
that they and others in the community were tired of dealing with the effects of the pandemic and
viewed the vaccine as a solution. One community member shared “these vaccines are the best
defense that we have been given, when we didn’t have them, the disease got worse here in our

community” (FGD 7). Another healthcare worker expressed:

12
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2 “People were previously afraid because of so much death caused by the pandemic... =
(%]
5 maybe one person was the one who started in the family to get vaccinated, and the others iy
. . . . <
6 saw that nothing happened to him. So little by little people began to be encouraged to get =2
. . . (%]
; vaccinated, and they saw that the vaccine is good” (FGD 5). 3
o
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10 Improving Vaccine Uptake with Appropriate Religious and Cultural Messages T o
1 S B
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g While religious concerns led some Indigenous community members to believe that being = 2
S 3
14 . . . . o e . g o
15 vaccinated was going against the will of God, others indicated that their faith and trust in D=
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16 . . . . s 8
17 religious leaders who supported the vaccine encouraged them to be vaccinated. One community @ N
18 2 g
19 member shared: 5 ,§
20 g o
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;; “For me the vaccine is essential, because even the Pope, the holy father of the Catholic a 2
4 . . . > ~
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24 person, to say such and such a thing, right?” (FGD 8). ‘é (B:g
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28 529
29 God cures and does miracles, but also God has given wisdom to doctors, their study, everything. Sz
30 280
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31 So, you have to also believe in medicine” (FGD 2). 2z
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35 coZ
36 Healthcare workers and community members emphasized that health and vaccine messages E; -2
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gg should reflect Indigenous peoples’ experiences. One healthcare worker said messages should g. %
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4 © e .. . . Q
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o
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43 most concrete, with information that is not boring... but above all that it is culturally relevant” é g
44 o) >
45 (IDI 1). T S
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49 - . . . o . o 2 B
50 providing health information, especially audio, in Mayan languages. The need for information in 8
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“It is necessary in our language, I don’t know a lot of Spanish words. I don’t understand
it. I don’t know what to say, but in our language, I do... in Spanish, maybe I can only
answer one or two things, but I cannot keep the conversation, the words don’t get to my
mind. It’s hard not to know Spanish” (FGD 4).

Not only is providing information in Mayan languages critical for understanding, but it also
helps community members emotionally and culturally connect with messages. One healthcare
worker expressed:

“Unless they say something in Kaqchikel, they say that it belongs to the ladinos [a term
for the socio-ethnic category of Mestizo or Hispanicized peoples], so to speak, ‘that it is
not ours’... how to reach the people... is someone... an Indigenous person is the one who
tells them or that it is contextualized to the area around... it is very important that it is in
the language” (IDI 6).

Yet, even though healthcare workers and community members repeatedly emphasized the
necessity of providing information in Mayan languages, they expressed that very little
information on COVID-19 and the vaccines in the Mayan languages exists. A community
member shared:

“Here there are a lot of people who still don't understand Spanish. A lot of people.
[Vaccine information] should be disseminated more in our languages, right? In this case,
Kagqchikel... This has fallen very short. The ministries that are in charge of disseminating
this information, they need to see other ways” (FGD 6).

Improving Uptake by Making Messages Appealing for Those with Low or No Literacy

While healthcare workers and community members emphasized the need for health and vaccine
information in the Mayan languages, they also recognized the low literacy rates in the
community, especially among elderly monolingual Mayan language speakers. Many respondents
suggested information may need to be provided in audio or visual formats. One healthcare
worker illustrated this, stating:

“There are many of us who know how to speak, but we don't even know how to read it. I

am one of them who can speak Kaqchikel but if they put me to read it, or write it, I think

14
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5 better to speak it” (IDI 13). 5
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;? member stated “I have more confidence in the information given by the nurses at the health = § §
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The trust in local healthcare workers and community leaders co-exist with distrust of the
government. Although healthcare workers and local leaders may provide messages based on
central Ministry of Health guidelines, these messages may only be highly trusted when delivered
by locally-embedded healthcare workers. This may indicate that local healthcare workers have
been able to successfully translate messages to make them more culturally acceptable and
relevant for the Indigenous community members.

Local Communication Campaigns

Local community radio is considered to be a popular source of public health information,
especially for older generations, given it’s one of the few sources of information in Mayan
languages. One healthcare worker remarked:

“I think that there are some older adults, sometimes they do not have a phone to see it on
social networks... So, I think that with the community radios that most of the population
that works in the field, they normally listen to the radio stations of the town” (IDI 15).

Much of the current information about sites and dates of vaccine availability came from
healthcare workers driving health center vehicles and making announcements in Mayan
languages.

Social Media

Many Indigenous community members in the departments of Chimaltenango and Solola rely on
social media for information, especially younger generations. One participant stated “Social
media is important. It’s a key part of it, because now you can see that children already have
phones now” (IDI 5). Many people indicated that information from social media is often
transmitted from younger people to older people: “There are people who don't have phones, but
their children have phones and social networks, so they are the ones who give the information to

their parents” (IDI 3). However, some healthcare workers noted social media is not universally
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6 government vaccine clinics that tend to be posted on Facebook: S
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languages. The negative health impacts related to distrust in the government has been noted in
previous studies[32, 33, 36, 39, 41, 44, 50], but this study adds to the literature by focusing on
the uptake of the COVID-19 vaccine by the Maya populations in the Central Highlands of
Guatemala. Additionally, religion and the opinions of religious leaders were noted to have the
potential to be both a facilitating factor or a barrier to vaccination, depending on the context.
More research is required to better understand the nuances of this issue and to find effective
ways to work with faith leaders to encourage vaccination.

Participants had recommendations for how to navigate the challenges faced by the
Indigenous populations. First, study results highlight the power of social influence to encourage
vaccine acceptance in Indigenous communities. Specifically, participants noted that messages
highlighting how community members have been safely vaccinated, and messages that come
directly from local healthcare workers, community leaders, and council members may be the
most trusted by those who are still unvaccinated. This is consistent with other research conducted
in Latin American countries that has found that providing information about others' vaccinations
successfully increased both vaccine willingness, as well as the willingness of respondents to
encourage others to be vaccinated| 14, 40].

This research also highlights that messages should be culturally relevant, appropriate for
low literacy populations, and should be in the languages that people speak. Several participants
noted that health promotional material should have specific Maya cultural references (dress,
food, concepts of disease) to ensure messaging connects with intended targets. Additionally,
multiple modalities should also be used to reach a large population. While a large proportion of

young people use social media and the internet, many older people rely on radio and vehicles

18
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with loudspeakers traveling through local villages to get their information. Ensuring health

promotion campaigns use multiple modalities will be critical to optimizing impact.

oNOYTULT D WN =

There are several limitations of this study. First, given the sample was restricted to the
10 Central Highlands of Guatemala, results cannot necessarily be generalized to the wider
population, or even other Indigenous groups. Second, given the rapidly evolving nature of the
15 pandemic and risk of in-person interviewing, the study limited FGDs and IDIs to the minimum
17 needed for theme saturation. We recognize that additional focus groups with community
members may be helpful for teasing out more nuanced findings.

22 Further research is needed to determine the most effective ways to develop relevant

24 educational and promotional materials and how to best target information to this population in
order to increase uptake of COVID-19 vaccines. Careful attention should be paid to different
29 Indigenous constructs of health and disease, as well as the cultural and political context within
31 which the population accesses and understands information. Ongoing follow-up research from

33 this study includes the development of social media educational content that has been evaluated
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through social media polling and analytics and in-person surveys.

40 CONCLUSION

43 This study indicated a lack of available COVID-19 health materials in Indigenous Mayan
45 languages. The Indigenous Maya populations in Guatemala are at high risk for vaccine myths

and misinformation due to their historical and current contexts. Vaccine education that integrates
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50 local understanding and cultural contexts and in Indigenous languages disseminated through a
52 variety of modalities, including social media, may improve social acceptance of the vaccine,

perceived safety, and increase vaccine uptake. Given the complexity of developing efficacious
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content for diverse populations with potentially varying needs, policy makers should focus on
collaborating with and integrating local knowledge from community leaders, non-governmental
organizations and healthcare providers that work directly with the Maya communities to leverage

their respective expertise in incentivizing health behaviors.
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Table 1. Focus Group Discussion Population Characteristics

Characteristics

Primary Spanish 15%

Language Kaqchikel 85%
K’iche’ 0%
Other 0%

Gender Female 80%
Male 20%
Non-binary 0%
Not specified 0%

Age 18-24 10%
25-64 85%
65+ 5%
Urban 25%

Region Rural 75%

Table 2. In Depth Interview Population Characteristics

Characteristics

Primary Spanish 19%

Language Kaqchikel 66%
K’iche’ 25%
Other

Gender Female 81%
Male 19%
Non-binary 0%
Not specified 0%

Age 18-24 6%
25-64 88%
65+ 6%

Profession Doctor 6%
Hospital-based Nurse 25%
Community Health Worker (Nurse) 69%
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Standards for Reporting Qualitative Research (SRQR)*

Title and abstract Page no(s).

Title - Concise description of the nature and topic of the study
Identifying the study as qualitative or indicating the approach (e.g.,
ethnography, grounded theory) or data collection methods (e.g.,
interview, focus group) is recommended Title page

Abstract - Summary of key elements of the study using the
abstract format of the intended publication; typically includes
background, purpose, methods, results, and conclusions P.1

Introduction

Problem formulation - Description and significance of the
problem/phenomenon studied; review of relevant theory and
empirical work; problem statement P.1-3

Purpose or research question - Purpose of the study and specific
objectives or questions P.3

Methods

Qualitative approach and research paradigm - Qualitative
approach (e.g., ethnography, grounded theory, case study,
phenomenology, narrative research) and guiding theory if
appropriate; identifying the research paradigm (e.g., postpositivist,
constructivist/ interpretivist) is also recommended; rationale P.3
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> Researcher characteristics and reflexivity - Researchers’ 2
? characteristics that may influence the research, including personal =
3 attributes, qualifications/experience, relationship with participants, §
9 assumptions, and/or presuppositions; potential or actual interaction o
10 between researchers’ characteristics and the research questions, - B
11 approach, methods, results, and/or transferability P.4 s kB
12 8 8
13 g g
14 P.4&5, g g'
15 Context - Setting/site and salient contextual factors; rationale Table 1 & 2 § 3
16 S N
17 & S
18 Sampling strategy - How and why research participants, -8
19 documents, or events were selected; criteria for deciding when no a §
;? further sampling was necessary (e.g., sampling saturation); g S
rationale** P.4&5 a 2
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2 S
25 Ethical issues pertaining to human subjects - Documentation of 3 § o
26 approval by an appropriate ethics review board and participant Ethics gggf,
27 consent, or explanation for lack thereof; other confidentiality and Statement P. e SN
28 data security issues 20 =92 o
29 DwE
30 X £ g
31 Data collection methods - Types of data collected; details of data %%%
32 collection procedures including (as appropriate) start and stop dates 2ca
33 of data collection and analysis, iterative process, triangulation of g é;g
gg sources/methods, and modification of procedures in response to Sh=
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39 Data collection instruments and technologies - Description of =R
40 instruments (e.g., interview guides, questionnaires) and devices © g
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42 instrument(s) changed over the course of the study P.5&6 0 3
43 3 =
44 2 3
25 Units of study - Number and relevant characteristics of participants, 8 %
6 documents, or events included in the study; level of participation 5 e
47 . SR
48 (could be reported in results) Tables 1 & 2 S
49 2 B
50 . : . . 2
51 Data processing - Methods for processing data prior to and during Z
52 analysis, including transcription, data entry, data management and g
53 security, verification of data integrity, data coding, and id
54 anonymization/de-identification of excerpts P.5&6 5
55 g
56 o
57 =l
58 =)
59 o
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Data analysis - Process by which inferences, themes, etc., were
identified and developed, including the researchers involved in data
analysis; usually references a specific paradigm or approach,;
rationale

P. 6, Author
Contribution
Statement P.
20

Techniques to enhance trustworthiness - Techniques to enhance
trustworthiness and credibility of data analysis (e.g., member
checking, audit trail, triangulation); rationale

P.6

Results/findings

Synthesis and interpretation - Main findings (e.g., interpretations,
inferences, and themes); might include development of a theory or
model, or integration with prior research or theory

P.6&7

Links to empirical data - Evidence (e.g., quotes, field notes, text
excerpts, photographs) to substantiate analytic findings

P.7-16

Discussion

Integration with prior work, implications, transferability, and
contribution(s) to the field - Short summary of main findings;
explanation of how findings and conclusions connect to, support,
elaborate on, or challenge conclusions of earlier scholarship;
discussion of scope of application/generalizability; identification of
unique contribution(s) to scholarship in a discipline or field

P. 16-18

Limitations - Trustworthiness and limitations of findings
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Conflicts of interest - Potential sources of influence or perceived
influence on study conduct and conclusions; how these were
managed P. 20
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10 Funding - Sources of funding and other support; role of funders in
data collection, interpretation, and reporting P. 20
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