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Introduction

Nearly 18 months into the COVID-19 pandemic, Hispanics/
Latina/x/os1 (hereafter Latina/x/o) remain the most likely to 
experience severe COVID-19 morbidity, hospitalization, and 
mortality compared to all other racial/ethnic groups (Centers 
for Disease Control & Prevention, 2021; “Hispanic Ameri-
cans Are Most Vulnerable to COVID-19,” 2021). All 42 
states that include ethnicity data in COVID-19 data report 
infections among Latina/x/o people at two to four times their 
proportion of the overall population (“Hispanic Americans 
Are Most Vulnerable to COVID-19,” 2021), with Latina/x/o 
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people nearly twice as likely as Black or Indigenous Ameri-
cans – and 2.5 times more likely than White Americans – to 
become hospitalized with COVID-19. This increased burden 
is due to various factors, including overrepresentation in low 
wage “essential worker” positions that simultaneously offer 
high rates of exposure, poor health coverage and minimal 
sick leave, higher proportions of densely populated, multi-
generational households (Lopez et al., 2021; McClure et al., 
2020; Rodriguez-Diaz et al., 2020), and historical exclusion 
from comprehensive and equitable social and healthcare ser-
vices (Lacayo, 2017). Furthermore, for Latina/x/o individu-
als whose identities are minoritized at multiple intersections 
(e.g., ethnicity, documentation status, sexual and gender 
minority statuses), these effects may be compounded due to 
intersecting inequities.

Latino sexual minority men (LSMM) may face additional 
structural, psychosocial, and health challenges associated 
with COVID-19, potentially attributable to minority stress. 
Minority Stress Theory posits that sexual orientation-related 
stigma is the fundamental cause underlying health dispari-
ties for lesbian, gay, bisexual, and other sexual minorities 
compared to their heterosexual counterparts (Meyer, 1995, 
2003). Emerging evidence shows that LSMM experienced 
significant declines in mental health during the pandemic 
(Harkness et al., 2020), likely related to concomitant finan-
cial loss (Linnemayr et al., 2021) and its cascading effects 
to other determinants of health such as housing instability, 
social isolation, inadequate health care access, intimate part-
ner violence, and substance misuse (Rhodes et al., 2021). 
Additionally, existing disparities worsened during COVID-
19 when stay-at-home mandates reduced access to venues 
and organizations that provided affirming support to LSMM 
(Gonzales et al., 2020; Harkness, et al., 2021a, 2021b). 
Therefore, it is important to utilize an intersectional lens 
to understand the compounding effects of pandemic related 
stressors, as well as potential enablers or assets related to 
access to interventions, such as COVID-19 vaccines, that 
may lessen their burden.

Latina/x/os, and LSMM specifically, are often under-
reached by new biomedical prevention and treatment inter-
ventions. For example, influenza vaccine uptake among 
those identifying as Latina/x/o is lower (37.0%) than both 
Black (38.5%) and non-Latino White Americans (48.2%; 
Centers for Disease Control & Prevention, 2018). Data from 
August 2021 suggests that Latina/x/o-identifying individuals 
are significantly less likely to have received a COVID-19 
vaccine dose than white Americans, increasing their already 
high risk of hospitalization and death (Ndugga et al., 2021). 
Possible reasons for this disparity have been investigated in 
Latina/x/o populations with reduced access to quality care, 
a historical and valid mistrust of the medical establishment 
(Suite et al., 2007), and individual vaccine ambivalence 
as potentially shaping uptake and intent to be vaccinated 

for COVID-19 (Sobo et al., 2021). However, this stands at 
odds with emerging research on LSMM vaccine attitudes 
and uptake among sexual and gender minorities broadly. 
In a diverse, bi-national survey of more than 7000 lesbian, 
gay, bisexual, and transgender (LGBT) people from June 
2021, almost 70% of respondents (and 80% of Latina/x/o-
identifying respondents) had already been vaccinated with 
84% of non-vaccinated individuals reporting a desire to get 
vaccinated as soon as possible (Tegan & Sara Foundation, 
2021).

As vaccination rates begin to stall and COVID-19 vari-
ants increase in frequency and virulence, additional research 
is needed to understand factors that may facilitate vaccine 
uptake among racial/ethnic and sexual minority popula-
tions. To understand COVID-19 vaccine attitudes and uptake 
among LSMM, we conducted a concurrent triangulation 
mixed methods study with a group of LSMM residing in 
South Florida—a majority-Latina/x/o area in a state that is 
currently a US epicenter of the fourth wave of COVID-19, 
driven by cases among the unvaccinated.

Methods

Participants and procedures

The present mixed-methods study is a secondary data 
analysis of a longitudinal cohort study (called “DÍMELO”; 
N = 290; Harkness, et al., 2021a, 2021b) examining access 
to behavioral and HIV prevention services among LSMM 
in South Florida. Self-report questions related to COVID-
19 vaccine likelihood and uptake were collected via RED-
cap at the 8-month follow-up (8MFU) assessment (between 
December 2020 and July 2021), which included qualitative 
and quantitative questions assessed in English or Spanish. 
Eligible LSMM were recruited into the parent study through 
social and sexual networking platforms, word of mouth, and 
consent-to-contact databases. LSMM were eligible for the 
parent study if they identified as HIV-negative or unknown 
HIV status, age 18 to 60 years, Latino/Hispanic, gay, bisex-
ual, or a man who has sex with men, and living in the greater 
Miami area. Participants were excluded if they were unable 
to provide consent or read or speak English or Spanish. The 
current study also excluded participants who did not com-
plete the 8MFU assessment (n = 46), completed the 8MFU 
before the COVID-19 vaccine questions were added (n = 50), 
showed a pattern of inattentive responding (n = 2), or had 
incomplete data (n = 5), resulting in a final analytic sample 
of 187. Study procedures were IRB approved by [MASKED 
FOR REVIEW] and informed consent was obtained from 
all participants.
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Measures

All measures were available in English and Spanish; partici-
pants could select which language the survey was presented 
in. Following established guidelines, measures not avail-
able in Spanish were translated by bilingual team members 
as follows: forward translation (English to Spanish), back 
translation (Spanish back to English), and an evaluation of 
the original and back-translated versions to ensure meaning 
was retained (Kurtines & Szapocznik, 1995).

Quantitative measures

Demographics  Demographic questions included age, 
financial stress, insurance, sexual orientation, nativity, citi-
zenship, race/ethnicity, and employment.

Somatic symptoms  The 8-item Somatic Symptom Scale 
(SSS-8: (Gierk et  al., 2014); α = 0.84) evaluates self-
reported physical symptoms like “back pain” and “feeling 
tired or having low energy,” within the past 7 days. Items 
are rated using a 5-point Likert scale from 0 (not at all) to 
4 (very much) and summed, with higher scores indicating 
greater somatic symptoms.

Pandemic stress  Items from the Pandemic Stress Index 
(Harkness et  al., 2020), which evaluates the impact of 
COVID-19 in multiple domains, were used in the cur-
rent analysis. The following binary items (yes or no) were 
included: “Previously tested for COVID-19,” “Isolating or 
quarantining yourself,” “No changes to my life or behav-
ior,” “More anxiety,” “More depression,” “Fear of giving 
COVID-19 to someone else,” “Fear of getting COVID-19,” 
“Frustration or boredom,” “Confusion about what COVID-
19 is, how to prevent it, or why social distancing/isolation/
quarantines are needed,” “Feeling that I was contributing to 
the greater good by preventing myself or others from getting 
COVID-19,” “Being diagnosed with COVID-19,” “Loneli-
ness,” “Worrying about friends, family, partners, etc.,” “A 
change in sexual activity,” “Working from home,” “Follow-
ing media coverage related to COVID-19,” and “Stigma or 
discrimination from other people.” Additionally, an ordinal 
item from 1 (not at all) to 5 (extremely) was included: “How 
much is/did COVID-19 impact your day-to-day life?”.

Problem solving  The 11-item Problem-Solving Confi-
dence (α = 0.87) subscale of the Problem-Solving Inventory 
(Heppner & Petersen, 1982) examined problem-solving 
confidence with items such as “Many problems I face are 
too complex for me to solve.” Items were assessed using 
a 6-point Likert scale ranging from 1 (strongly agree) to 6 
(strongly disagree) and summed such that lower scores indi-
cated greater problem-solving confidence.

Time since  vaccine approval  Because participants com-
pleted their 8MFU survey assessments anytime from Octo-
ber 2020 to April 2021, we created a variable reflecting the 
time (measured in weeks) between when first COVID-19 
vaccine questions were asked of participants on December 
2nd, 2020, and the date each participant ended up complet-
ing the 8MFU. This date was not only chosen as a close 
parallel to the date in which the FDA authorized emergency 
use of the Pfizer/BioNTech COVID-19 vaccine on Decem-
ber 11th, 2020, but also allowed for individual differences in 
survey completion time and access to the vaccine.

COVID‑19 vaccine likehood and  uptake  Participants 
reported their likelihood of getting a COVID-19 vaccine 
using a 7-point Likert scale from 1 (not at all likely) to 7 
(very likely; National Institutes of Health, 2021). They also 
reported their vaccine uptake, using an item designed based 
on the stages of change from the transtheoretical model 
(Prochaska & DiClemente, 1982). Participants indicated 
their stage of change with respect to vaccine uptake: “I am 
not planning to get the COVID-19 vaccine,” “I am consid-
ering getting the COVID-19 vaccine,” “I have scheduled 
an appointment to get the COVID-19 vaccine,” “I have 
already gotten the COVID-19 vaccine,” and “I have already 
received the COVID-19 vaccine and plan get future vac-
cines if needed.” This variable was dichotomized such that 
the first two stages (not getting/considering vaccine) were 
coded as “no” and the last three items (scheduled/received/
will continue) were coded as “yes”.

Qualitative assessment

Based on how participants answered the COVID-19 uptake 
question, branching logic was used to invite participants to 
respond to an open-ended question further probing their 
reasons why they would or would not obtain a COVID-19 
vaccine.

Analytic plan

Quantitative analysis

Although Florida first received doses of an FDA emergency 
authorized vaccine on December 30th, 2020, all people over 
the age of 18 were not eligible to access them until April 5th, 
2021. Therefore, due to the fluid nature of the vaccine roll-
out process, all participants regardless of their vaccination 
status at the time of survey completion were included in the 
analytic samples for exploring both vaccine likelihood and 
uptake so to not risk losing valuable information.

All data were interrogated using numeric and graphical 
exploratory data analysis methods. Two modeling strate-
gies were used, regression models with LASSO variable 
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selection and Classification and Regression Trees (CART). 
Regression models provide estimates which indicate the 
direction of effects (i.e., increasing or decreasing vaccine 
likelihood and chances of uptake) and the size of effects (i.e., 
a small or large increase/decrease in vaccine likelihood and 
chance of uptake). LASSO methods shrink the size of effects 
to give results that are likely to be replicated. With LASSO, 
estimates for variables which do not predict an outcome will 
shrink to zero, indicating they do not strongly relate to the 
outcome. LASSO provides summaries of the relative impor-
tance of different predictors in a way that is less biased than 
traditional “p-values.”

Our second modeling strategy, CART, is a method that 
splits data into “homogenous” groups of people. CART 
models form upside-down “trees” with the top split being 
the best at classifying people into groups (e.g., LSMM who 
have been vaccinated vs. not). Then, within those subgroups 
CART finds additional splits. “Leaves,” at the bottom the 
tree, represent similar groups of people in terms of their 
outcome. Tracing from the top of the tree to the leaves 
identifies the profile of similar people in terms of their out-
come. Regression/LASSO and CART methods both offer 
predictions for how future respondents may feel about vac-
cination based on known sociodemographic and behavioral 
predictors.

To judge the quality of the models, different sections of 
the data are used to train the models and then test the results. 
Here, models were trained on 70% of the data. LASSO mod-
els were tuned using a regular grid of 50 values and 50 boot-
strap resamples. CART trees were tuned for both complexity 
( c

p
 ) and tree depth across a regular grid of 5 levels, using 

tenfold cross-validation. For the seven-point likelihood of 
vaccination variable, performance was assessed using root 
mean squared error (RMSE). For the binary vaccine uptake 
variable, model quality was assessed using area under the 
ROC curve.

Analyses were conducted with R version 4.1.0 with the 
tidyverse (1.3.1), rUM (0.3.0), haven (2.4.3), and Table1 
(1.4.2) packages used to preprocess, model, and summa-
rize data (Balise & Odom, 2021; R Core Team, 2018; Rich, 
2021; Wickham, 2021; Wickham et al., 2019). Modeling 
was conducted using tidymodels (0.1.3) using the rpart 
(4.1.15) and glmnet (4.1.2) engines and variable impor-
tance was assessed using the vip (0.3.2) package (Friedman 
et al., 2021; Greenwell et al., 2017; 2021; Kuhn & Wickham, 
2021; Therneau et al., 2019).

Qualitative analysis

The last author developed a codebook of vaccine uptake 
barriers and facilitators using a mixed inductive and deduc-
tive approach. Codes were identified from a prior qualitative 
study on barriers to vaccination among a community sample 

of adults (Fisher et al., 2020), and then refined based on 
a preliminary review of the qualitative data from the cur-
rent study. Following the development of the codebook, the 
last author trained the coding team (first, sixth, and seventh 
authors) to code the qualitative responses and iteratively 
revise the codebook based on emerging codes. The code-
book was organized via a spreadsheet the coding team used 
to record codes. The sixth and seventh authors independently 
coded qualitative responses. The coding team, led by the 
first author, met weekly to review codes, iteratively revise 
the codebook, and establish consensus. Coding meetings 
allowed coders to discuss codebook interpretations and pro-
pose refinements to the codebook which ensured consistent 
and clear coding.

The coding team represented various levels of educational 
experience and included two undergraduate students, one 
graduate student in clinical psychology with a background 
in public health, and a faculty member with a background 
in psychology and public health. Coders were racially/
ethnically diverse, either a self-identified sexual minority 
(first author) or LGBTQ + affirming and had a basic knowl-
edge of Spanish. All participants had the chance to provide 
responses, yet only 164 participants provided some qualita-
tive data, of which 151 were codable.

Mixed methods analysis

Triangulation was used to check the validity of our qualita-
tive and quantitative data (Creswell, 2015). The first author, 
with feedback from the co-author team, identified areas of 
convergence and divergence between both types of data. 
Findings are illustrated in Fig. 5.

Results

Participant characteristics

Table 1 contains complete demographic information for 
participants in this analysis (N = 187). Participants ranged 
in age from 19 to 60 years (M = 33.03, SD = 8.46). Most 
participants were born outside the United States (57%), had 
health insurance (78%), and reported financial stress some-
times, usually or always (61%). Most indicated a strong like-
lihood of obtaining a vaccine (M = 6.06, SD = 1.79) and 64% 
met our criteria for vaccine uptake (reported that they have 
scheduled/received/will continue to receive) a COVID-19 
vaccine.

Quantitative findings

For each variable modeled (vaccine likelihood and uptake), 
we first present the LASSO results which informed variable 
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Table 1   Participant characteristics (N = 187)

Demographic predictors Mean (SD) or n (%)

Age (years) 33.00 years (8.46)
Nativity
 U.S. born 81 (43.3%)
 Non-U.S. born 106 (56.7%)

Preferred language
 Only Spanish 35 (22.3%)
 Only English 77 (49.0%)
 Both Spanish and English 45 (28.7%)

How often in the past 12 months were you stressed for money?
 Always 25 (13.4%)
 Usually 36 (19.3%)
 Sometimes 53 (28.3%)
 Rarely 35 (18.7%)
 Never 38 (20.3%)
 Other 5 (0.80%)

Has health insurance 145 (77.4%)
 Total problem-solving confidence (PSI) 51.6 (9.83)
 Total somatic symptoms severity (SSS-8) 7.83 (5.93)
 Total heritage culture score 72.25 (16.23)
 Total mainstream culture score 67.38 (16.51)

COVID-19 behaviors
 Social distancing 159 (85.0%)
 Following COVID-19 media coverage 114 (61.0%)
 No change in behavior 26 (13.9%)
 Isolating/quarantining 101 (54.0%)
 Working from home 84 (44.9%)
 More anxiety 108 (57.8%)
 Frustration/boredom 119 (63.6%)
 Confusion about COVID-19 41 (21.9%)
 Desire to contribute to the greater good 79 (42.2%)
 More depression 84 (44.9%)
 Prior COVID-19 diagnosis 51 (27.3%)
 Fear of getting COVID-19 127 (67.9%)
 Fear of giving COVID-19 to somebody else 107 (57.2%)
 Loneliness 89 (47.6%)
 Change in sexual activity 119 (63.6%)
 Experienced stigma or discrimination 38 (20.3%)
 Worrying about others 136 (72.7%)
 Prior testing for COVID-19 167 (89.3%)
 Change in sexual activity 119 (63.6%)

How has COVID-19 impacted your day-to-day life?
 Not at all 6 (3.2%)
 A little 43 (23.0%)
 Much 55 (29.4%)
 Very much 36 (19.3%)
 Extremely 47 (25.1%)

Vaccination factors
Weeks since addition of COVID-19 vaccine-related questions (December 2nd, 2021) and completion of 8MFU 17.8 (5.44)
Vaccine likelihood (range 1: extremely unlikely – 7: extremely likely) 6.06 (1.79)
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selection, followed by ordinary linear regression analysis 
(for vaccine likelihood) and logistic regression (for vac-
cine uptake) and finally, the CART models which explore 
patterns within subgroups. Models related to the vaccine 
likelihood outcome are described first followed by models 
associated with the vaccine uptake outcome.

Outcome 1: vaccine likelihood

As shown in Fig.  1, 11 variables were determined by 
LASSO to be useful in predicting likelihood of vaccina-
tion. Although most of the selected variables (n = 10) were 
associated with increased vaccine likelihood, one led to 
decreased likelihood. As illustrated by the relatively long 
bars in Fig. 1, five variables including health insurance 
status, worrying about others, fear of giving COVID-19 to 
others, financial stress, and weeks since FDA emergency 
authorization approval were the most influential.

To aid in the interpretation of the model, a tradi-
tional linear regression model was fit using the features 
selected by LASSO. Four features, low financial stress 
(b = 0.77, 95% CL: 0.19—1.36, p = 0.009), more weeks 
since initiation of vaccine related questions (beta = 0.62, 

95% CL: 0.39—0.85, p < 0.001), having health insur-
ance (beta = 0.59, 95% CL: 0.03—1.14, p = 0.038), and a 
fear of giving COVID-19 to others (beta = 0.57, 95% CL: 
0.05—1.09, p = 0.031) were all statistically significantly 
associated with a greater likelihood for vaccination among 
LSMM using a cut point of p < 0.05.

The regression tree shown in Fig. 2 identifies 7 variables 
as being important in predicting vaccine likelihood. Several 
variables were used repeatedly to make subgroups resulting 
in 9 different subsets of participants. The variable at the 
top of the tree, which can be interpreted as the feature that 
is best for predicting vaccine likelihood was fear of giving 
COVID-19 to someone else. Time since addition of COVID-
19 related questions (December 2nd, 2020), as measured in 
weeks was the next most important variable. Many groups 
were predicted to have scores of “7” indicating that they 
reported being “very likely” to get an approved COVID-19 
vaccine when it was available. However, CART also identi-
fied subgroups that were not likely to get vaccinated. For 
example, the 7% of participants who are in the right most 
branch of the tree consisted of LSMM who indicated they 
were “extremely likely” to get vaccinated (score of “7” on 
vaccine likelihood question). This group were fearful of 

Table 1   (continued)

Demographic predictors Mean (SD) or n (%)

Which of the following applies to you regarding the COVID-19 vaccine?
 I am not planning to get the COVID-19 vaccine 14 (7.5%)
 I am considering getting the COVID-19 vaccine 54 (28.9%)
 I have scheduled an appointment to get a COVID-19 vaccine 67 (35.8%)
 I have already received the COVID-19 vaccine 20 (10.7%)
 I have already received the COVID-19 vaccine and will continue to get vaccines in the future 32 (17.1%)

Fig. 1   LASSO modeling for vaccine likelihood. *Variable reflecting the time (measured in weeks) between addition of first COVID-19 vaccine 
questions (December 2, 2020) and the date the participant completed the 8MFU
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giving COVID to others, completed their survey at or after 
early February (8.5 weeks after initiation of vaccine related 
questions), and had a total symptom severity score on the 
SSS-8 greater than or equal to 13 (high symptom severity).

Model evaluation using the testing data suggested that the 
LASSO model (RMSE: 1.9) was marginally better than the 
CART performance (RMSE: 2.2).

Outcome 2: vaccine uptake

As shown in Fig. 3, three variables were determined by 
LASSO to be useful in predicting vaccine uptake. Two 
(working remotely and weeks since initiation of vaccine 
related questions) were associated with increased chance 
of vaccine uptake and one led to decreased probability (no 
change in behavior during COVID-19). As illustrated by the 
relatively long bar, the most influential variable was differ-
ence in time from when the COVID-19 vaccine questions 

Fig. 2   CART Modeling for Vaccine Likelihood. The numbers 
located in the leaves of the tree (at the bottom of the page) represent 
both the predicted score (1–7) on the vaccine likelihood question as 

well as the proportion of the total analytic sample who fell into each 
of these distinct subgroups

Fig. 3   LASSO Modeling for Vaccine Uptake. *Variable reflecting the time (measured in weeks) between addition of first COVID-19 vaccine 
questions (December 2, 2020) and the date the participant completed the 8MFU
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were added to the assessment (December 1, 2020) to when 
a participant filled out their 8MFU survey.

When modeled using logistic regression, only two of the 
three features identified by LASSO were statistically sig-
nificant at the p < 0.05 level. Participants who were working 
remotely were more than 3.5 times more likely to obtain a 
vaccine (b = 3.69, 95% CL: 1.8—7.96, p < 0.001) and vac-
cine uptake increased by almost 3 times the odds for each 
week that went by since addition of the COVID-19 vaccine 
questions (b = 2.92, 95% CL: 2.05—4.32, p < 0.001). These 
two variables identified as statistically significant in the 
logistic regression model maintained their predictive power 
in anticipating vaccine uptake among LSMM according to 
CART (Fig. 4). Additionally, problem-solving confidence 
was also identified by CART as being useful in predicting 
greater vaccine uptake.

The performance of the LASSO and CART models were 
comparable with an estimated area under of the receiver 
operating characteristic curve of 0.79 and an overall accu-
racy of 0.7.

Qualitative findings

24 codes reflecting facilitators and barriers to vaccine 
uptake were identified. Codes were organized within five 
themes: (1) costs and benefits to self, (2) degree of trust or 
mistrust, (3) altruistic goals, (4) knowledge or belief in sci-
ence, and (5) general accessibility. Most themes consisted 
of both facilitator and barrier codes. Findings can be found 
in Table 2.

Costs and benefits to self

LSMM’s vaccine uptake was dependent on their evalu-
ation of the costs vs. benefits they perceived because of 
getting the vaccine. Participants described personal ben-
efits such as staying healthy, avoiding illness, returning 
to pre-pandemic life, wanting protection from COVID-19 
due to being part of a “high risk” group, and being able 
to meet work requirements (e.g., vaccination required for 
return to work). In contrast, some perceived a lack of ben-
efit (i.e., perceiving vaccination to not be a priority) and 
were therefore less likely to be vaccinated. Although most 
cited personal benefits that motivated vaccination, some 
discussed the personal cost of side effects as a deterrent 
to vaccination.

Altruistic goals

In the scientific literature, altruism is often defined as the 
process by which an individual engages with certain behav-
iors outside of their own interest for the sole purpose to 
help another achieve some form of benefit (Rushton, 1982), 
with altruistic motivations being an extension of this concept 
reflecting an individual’s interest in engaging with a behav-
ior to help another. For many LSMM in our study, altruistic 
motivations such as preventing COVID-19 transmission to 
others, contributing to herd immunity, and a general desire 
to keep their community safe facilitated their vaccine uptake 
contributed to COVID-19 vaccine uptake.

Knowledge and belief in vaccines

Participants who lacked belief in or knowledge about vac-
cines were hesitant to receive a COVID-19 vaccine. LSMM 
cited concerns about whether approved COVID-19 vaccines 
could keep them protected from infection as well as misin-
formation about the vaccines.

Degree of trust or mistrust

LSMM’s vaccine uptake was influenced by their degree of 
trust or mistrust in the vaccine development and dissemina-
tion process. LSMM’s belief in science and vaccines more 
broadly facilitated their uptake of the COVID-19 vaccine. 
In contrast, barriers to vaccination for LSMM included a 
lack of confidence in either the vaccine development/test-
ing process or the government/relevant governmental insti-
tutions (e.g., CDC). Addition barriers included being were 
uncomfortable with, not believing in, or not being interested 
in receiving the COVID-19 vaccine.

 < 9.5

No

 < 23

 >= 58

 >= 9.5

Yes

 >= 23

 < 58

Weeks after Vaccine Question

No
0.12
13%

Work Remotely

Weeks after Vaccine Question

Total Problem Solving Confidence

No
0.10
8%

Yes
0.58
29%

Yes
1.00
10%

Yes
0.87
40%

Fig. 4   CART modeling for vaccine uptake. *The numbers located in 
the leaves of the tree (at the bottom of the page) represent both the 
predicted score (1–7) on the vaccine likelihood question as well as 
the proportion of the total analytic sample who fell into each of these 
distinct subgroups
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Table 2   Facilitator ( +) and barrier (-) codes grouped by thematic domain with example quotes

Themes and subthemes are not mutually exclusive
^ ( +) denotes facilitator codes while (-) identifies barrier codes
Qualitative findings (N = 151)

Thematic Domains Barriers/Facilitators^ n (%) Example Quotation

Costs and benefits to self 118 (78.1%)
Side effect concerns (-) 11 (9.3%) “It’s new and unknown side effects” (34 years 

old, thinking about getting vaccinated)
Vaccination not a priority (-) 1 (0.8%) “Not a priority right now” (29 years old, think-

ing about getting vaccinated)
Member of a high-risk group ( +) 3 (2.5%) “I’m a survivor who, five months later, is 

STILL dealing with the damage this virus 
caused” (29 years old, received the vaccine)

Desire to return to normal ( +) 10 (8.5%) “Because it helps life get back to normal” 
(23 years old, planning on getting vaccinated)

Personal protection – desire to stay healthy or 
avoid getting sick ( +)

106 (89.8%) “Protection against COVID-19 and reduction 
of severe illness and/or death” (37 years old, 
planning on getting vaccinated)

Required/able to access vaccine through work 
( +)

9 (7.6%) “I am a healthcare worker, and I believe in 
them.” (23 years old, received the vaccine)

Peer pressure/societal expectations ( +) 1 (0.8%) “To conform” (56 years old, received the vac-
cine)

Altruistic goals 25 (15.9%)
Help the community (e.g., achieve herd 

immunity) ( +)
4 (16.0%) “For the greater good of the community” 

(30 years old, planning on getting vaccinated)
Prevent transmission to others ( +) 21 (84.0%) “I would get if for peace of mind and to be safe 

around others, knowing I wouldn’t be able to 
transmit it to loved ones” (31 years old, think-
ing about getting vaccinated)

Knowledge and belief in science 19 (12.6%)
Belief that vaccine is effective/efficacious/

safe ( +)
14 (73.7%) “I trust science & doctors and I believe it is the 

right thing to do” (26 years old, planning to 
get the vaccine)

Vaccine efficacy concerns (-) 1 (5.3%) “Having to continue receiving the vaccine 
routinely, unknown side effects” (24 years old, 
considering getting vaccinated)

General misconceptions or misinformation 
about vaccines (-)

1 (5.3%) “Because of the number of fatalities for it 
reported by the CDC” (57 years old, not plan-
ning to get the vaccine)

Belief in science and research ( +) 3 (15.8%) “Research results” (53 years old, considering 
getting vaccinated)

Degree of trust or mistrust 10 (6.6%)
Lack of trust in vaccine development and test-

ing process (-)
5 (50.0%) “Don’t feel comfortable with the amount of 

time it took to clear the vaccine through 
trials” (32 years old, not planning to get the 
vaccine)

Lack of trust in government/CDC (-) 1 (10.0%) “Because I think COVID-19 is a made-up virus 
from the government to produce vaccines to 
fuck up the people” (24 years old, not plan-
ning to get the vaccine)

Don’t believe in, want, or feel comfortable 
with vaccines (-)

4 (40.0%) “Not interested” (33 years old, not planning to 
get the vaccine)

Accessibility 4 (2.6%)
Lack of access (-) 2 (50%) “Because I am not a citizen or a permanent 

resident so I do not know if I even could” 
(19 years old, considering getting the vaccine)

Overall ease of access ( +) 2 (50%) “Just because I could” (21 years old, received 
the vaccine)
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Accessibility

Although rare, LSMM identified vaccine accessibility issues 
as a barrier. Vaccine uptake was low for participants who 
reported that vaccine was hard to access compared to par-
ticipants who sought out the vaccine for no reason other than 
its availability.

Mixed methods findings

Figure 5 outlines the areas of convergence and comple-
mentarity between the quantitative and qualitative data. 
Convergence between the two data sources predominately 
highlighted how psychosocial factors at the individual and 
community levels (e.g., altruistic motivations) were influ-
ential in improving LSMM’s likelihood and uptake of 
COVID-19 vaccines. Specifically, participants identified a 
desire to prevent COVID-19 transmission to others and help 
their community as primary drivers for vaccination quali-
tatively—a theme which was mirrored in the quantitative 
data with found that factors such as worrying about others, 
wanting to contribute to the greater good, and fear of giving 
COVID-19 to others were predictors for COVID-19 vaccine 
likelihood and uptake.

In addition to specific areas of convergence, significant 
complementarity between qualitative and quantitative data 
was also observed. Although issues related to access were 
identified in both the qualitative and quantitative data as 
potential facilitators and barriers to vaccine uptake among 
LSMM, the specific indicators identified diverged between the 
two data sources. Factors such as not having insurance, being 
financially strained, and not being able to work from home 
during the pandemic were identified by the quantitative data 
as barriers to vaccination, whereas being required to get vac-
cinated through work, being in a high-risk group, and having 
general accessibility to the vaccine were mentioned in par-
ticipant open-ended responses as facilitators for vaccination. 
Additionally, time and its relationship to vaccine accessibility 
and feeling comfortable with the vaccines was a theme identi-
fied by LSMM across data types in unique ways. In the open-
ended responses, some participants reported varying levels 
of mistrust in relation to the vaccine development and dis-
semination process resulting in a lower likelihood and uptake 
of the vaccine. These findings supported quantitative trends 
suggesting that for participants who completed their assess-
ments later in the study period were more likely to express a 
higher likelihood in and uptake of the COVID-19 vaccine.

Discussion

This mixed-methods study is the first to explore psychoso-
cial and structural factors related to COVID-19 vaccination 

among LSMM. Key factors associated with greater vac-
cine likelihood for LSMM included low financial stress, 
more time since addition of COVID-19 related questions 
and parallel FDA emergency authorization of a COVID-19 
vaccine, being insured, expressing concern about transmit-
ting COVID-19 to others, experiencing COVID-19 anxiety, 
and having high somatic symptoms (i.e., above 13). Vac-
cine uptake was also strongly predicted by more time since 
addition of COVID-19 related questions and parallel FDA 
emergency authorization of a COVID-19 vaccine as well as 
working from home. Convergent quantitative and qualita-
tive data highlighted trust, altruism, and vaccine accessi-
bility. Additionally, findings suggest strong interest in and 
uptake of COVID-19 vaccines among LSMM, highlighting 
the heterogeneity of racial/ethnic minorities in terms of vac-
cine hesitancy versus confidence (Funk & Tyson, 2020) and 
confirming data suggesting COVID-19 vaccination interest 
and uptake among Latina/o/x LGBTQ + individuals are high 
(~ 80%; Tegan & Sara Foundation, 2021). This is important 
as we continue as a field to move away from considering 
Latinos and or sexual minority populations as homogenous 
and appreciate the nuances between these groups as it relates 
to both confidence in and hesitancy towards new health pro-
motion interventions like the COVID-19 vaccine.

As the US enters its fourth major COVID-19 wave with 
ongoing health disparities among Latina/o/xs and sexual 
minorities (Smith, 2021), innovation is needed to increase 
vaccination rates. Although our findings suggest high 
COVID-19 vaccine interest and uptake, improving finan-
cial opportunities and knowledge about vaccine development 
may further serve as enablers and assets for improving inter-
est in and uptake of COVID-19 vaccines among LSMM who 
remain hesitant. For LSMM who expressed lower vaccine 
likelihood and actual vaccine uptake, structural factors such 

Fig. 5   Convergence and Complementarity Between Qualitative and 
Quantitative Data. Convergent findings between the qualitative and 
quantitative data can be found in the center of the two circles.Com-
plementary qualitative and quantitative findings can be found in the 
outer circles
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as financial stress, lack of insurance, misinformation about 
vaccines, and lack of access were all barriers to obtaining 
COVID-19 vaccines, whereas confidence in one’s problem-
solving abilities served as a facilitator. Subgroups of LSMM 
with financial stress, no insurance, and other structural bar-
riers to vaccination, may have felt the effects of these barri-
ers more intensely due to policies (e.g., stringent Medicaid 
expansion for low-income communities) that have system-
atically made it more challenging for minoritized groups to 
access biomedical prevention services (Galvan et al., 2017), 
and undermined their trust in medicine and public health 
(Goldstein & Sedacca, 2021). Future vaccination program-
ming should consider how local, state, and federal policies 
that disenfranchise marginalized communities may contrib-
ute to COVID-19 vaccine hesitancy and promote problem 
solving skills that enables self-efficacy for individuals as 
they navigate structural barriers to vaccination.

COVID-19 vaccination campaigns tailored to LSMM 
may benefit from continuing to leverage altruistic goals 
related to Latina/o/x cultural values and the altruistic 
strengths of sexual minority communities. For LSMM, cul-
tural factors such as familismo (loyalty to family), person‑
alismo (mutual sharing), and respeto (respect) contribute 
to their own psychological functioning (De Santis et al., 
2019), and also their willingness to seek out certain health 
services (Bermúdez et al., 2010; Caballero, 2011) to protect 
their families, friends, and communities. Similarly, the fact 
that many sexual minority men have ties with not only their 
families of origin, but also families of “choice” composed of 
other sexual minority folk suggests that COVID-19 vaccina-
tion campaigns could harness peer influence and community 
wide fellowship among these “created” families to promote 
vaccination vaccine related knowledge dissemination among 
LSMM. Leveraging the relational strengths of sexual minor-
ity communities is exemplified by the fact that the CDC’s 
understanding of COVID-19 Delta variant breakthrough 
cases was supported by the conscientious nature of sexual 
minority communities in Provincetown, Massachusetts who 
banded together by sharing COVID-19 statuses, engaging in 
contact tracing, and promoting vaccination with a universal 
desire to keep people safe (Simmons-Duffin, 2021).

Finally, it is important to recognize that uptake of new 
biomedical interventions is not immediate. Accordingly, 
vaccination campaigns should incorporate an appreciation 
of the time it takes to build trust and confidence in taking a 
new vaccine. LSMM who participated later in the study were 
more likely to have signed up for or received the COVID-
19 vaccine. Although this may be in part due to universal 
vaccine eligibility on April 5th, 2021, it is possible that 
as participants knew more vaccinated people and heard 
more positive messages about vaccination, their trust grew, 
which in turn increased their interest in and uptake of the 
vaccine. Similarly, the observed dips in interest and uptake 

of vaccines during certain timepoints in our study points 
to the possibility that critical events/situations (e.g., FDA 
pausing roll-out of the Johnson & Johnson vaccine due to 
blood clots) may occur that could affect trends of interest 
and uptake of vaccines.

This study is not without limitations. Although the quali-
tative data facilitated a deeper understanding of the barriers 
and facilitators to LSMM’s vaccine uptake, responses were 
brief, and some so sparse that they were uninterpretable. 
Despite the parent’s study longitudinal design, the COVID-
19 vaccine data were cross-sectional, preventing examina-
tion of changes over time and the extent to which vaccine 
intentions translated to uptake. This is important because 
when we began assessing vaccine uptake, some LSMM were 
not yet “eligible” based on local and national guidance. The 
full adult population was officially eligible for the COVID-
19 vaccine in April 2021, which is why we included those 
with a scheduled appointment as having taken up the vaccine 
and included everyone, regardless of their vaccination status, 
in the analytic sample for our first outcome exploring vac-
cine likelihood among LSMM. By doing this, we reduced 
the potential for validity concerns through the introduction 
of systematic bias in our analysis of likelihood for vaccina-
tion and gained richer insights through our CART modeling 
procedures which are dependent on larger analytic sample 
sizes. Now that everyone is eligible for a COVID-19 vaccine 
and accessibility of COVID-19 vaccination has improved 
overall, researchers should repeat this study among a larger 
sample of unvaccinated people now to better tease out addi-
tional facilitators and barriers for COVID-19 vaccination 
uptake among LSMM.

Overall, this study possesses several strengths and inno-
vations. First, the findings are compelling because of the 
convergence between the qualitative and quantitative data. 
Relatedly, we used innovative quantitative methods that are 
recommended for enhancing the replicability of findings 
(Kuhn & Johnson, 2018). Second, this study assessed a iden-
tified a variety of multilevel barriers and facilitators to vac-
cination and points to modifiable factors to target in vaccine 
uptake interventions for LSMM. Third, this study focused on 
LSMM – a population at the intersection of two minoritized 
groups and disproportionally affected by COVID-19 health 
disparities—offering a unique insight on the experiences of 
a population that is often overlooked in biomedical research. 
Finally, this study was conducted in South Florida, the epi-
center of the fourth wave of COVID-19 in the US (Bella & 
Kornfield, 2021), making the findings even more poignant.
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