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Abstract

Background Community Heart Health Actions for Latinos at Risk (CHARLAR) is a promotora-led cardiovascular
disease (CVD) risk-reduction program for socio-demographically disadvantaged Latinos and consists of 11 skill-
building sessions. The COVID-19 pandemic has led to worsening health status in U.S. adults and necessitated
transition to virtual implementation of the CHARLAR program.

Methods A mixed-methods approach was used to evaluate virtual delivery of CHARLAR. Changes in health
behaviors were assessed through a pre/post program survey. Results from virtual and historical (in-person delivery)
were compared. Key informant interviews were conducted with promotoras and randomly selected participants and
then coded and analyzed using a thematic approach.

Results An increase in days of exercise per week (+ 1.52), daily servings of fruit (+0.60) and vegetables (+0.56), and
self-reported general health (+0.38), were observed in the virtual cohort [all p <0.05]. A numeric decrease in PHQ-8
(-1.07 p=0.067) was also noted. The historical cohort showed similar improvements from baseline in days of exercise
per week (+0.91), daily servings of fruit (+0.244) and vegetables (+0.282), and PHQ-8 (-1.89) [all p <0.05]. Qualitative
interviews revealed that the online format provided valuable tools supporting positive behavior change. Despite
initial discomfort and technical challenges, promotoras and participants adapted and deepened valued relationships
through additional virtual support.

Conclusion Improved health behaviors and CVD risk factors were successfully maintained through virtual delivery of
the CHARLAR program. Optimization of virtual health programs like CHARLAR has the potential to increase reach and
improve CVD risk among Latinos.
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Background
In the United States, Latinos are one of the fastest-
growing racial/ethnic minority populations, constituting
18.3% of the population by 2019 estimates [1, 2]. Cardio-
vascular disease (CVD) and diabetes are among the lead-
ing causes of death within the U.S. [2] and a majority of
Latinos possess at least one major CVD risk factor [3-5].
Moreover, Latinos are 50% more likely to develop diabe-
tes in their lifetime compared to non-Hispanic whites [2].

To effectively address CVD and diabetes risk in the
Latino population, interventions commonly utilize com-
munity health workers or health promoters, commonly
referred to as promotoras [6]. Promotoras provide educa-
tion and support to Latino communities to help improve
health outcomes including CVD and diabetes risk fac-
tors [2, 7]. As members of the Latino community, they
possess essential cultural knowledge and do not have
to overcome language barriers, making them effective
health educators and advocates for the Latino commu-
nity [7]. Promotoras have been used in numerous CVD
interventions among Latinos [8-10], and Community
Heart Health Actions for Latinos at Risk (CHARLAR)
is specifically tailored to Latinos in Colorado, including
monolingual Spanish speakers.

CHARLAR is an 11-week evidence-based health pro-
motion program which provides health screenings
and referrals to medical and behavioral health care.
CHARLAR promotoras also teach classes and foster
a sense of community. CHARLAR leads to significant
improvements in major modifiable CVD risk factors
[11], however, this was achieved through face-to-face
implementation in trusted community settings such as
churches where direct physician counseling was pro-
vided. As a result of the COVID-19 pandemic, CHAR-
LAR transitioned from in-person classes to an online
format, significantly altering program implementation.
This manuscript reports the acceptability of virtual deliv-
ery of the CHARLAR program and its impact on modifi-
able CVD risk factors.

Methods

In March 2020, starting at week six of the 11-week
cohort, promotoras implemented classes online through
Zoom® (San Jose, CA) and Facebook Live® (Menlo Park,
CA). This study evaluated how the online transition dur-
ing the COVID-19 pandemic impacted program out-
comes and promotora and participant experience of
the program. The online format, implemented in half
of the original two-hour time period, included 30 min-
utes of recorded content using the original curriculum
PowerPoint slides, and 30 minutes of group discussion,
activities, and review of handouts. The curriculum Pow-
erPoint slides were adapted to be delivered in a presenta-
tion format. Slides with repetitive information that were

Page 2 of 9

originally included to foster increased understanding
were not reviewed in-depth given time constraints. The
group discussion and activities, originally included in the
curriculum PowerPoint slides, were instead implemented
following the presentation and adapted to accommo-
date virtual instruction. With the use of online tools like
screenshare and breakout groups in Zoom® (San Jose,
CA), the original discussions and groups were largely
maintained. In addition, promotoras called each par-
ticipant prior to the first class to ensure they understood
how to connect to the virtual classes. Additional follow-
ups were provided after each class to ensure participants
had the support needed to participate in the virtual class
and access community health resources.

In order to understand the impact of shifting to a vir-
tual format, we sought to understand: acceptability of
the core components of the remote CHARLAR program,
the facilitators and barriers to implementation, and how
the switch impacted promotoras’ ability to sustain par-
ticipant rapport and deliver the curriculum. We also
assessed how the virtual format impacted participants’
ability to learn, improve health behaviors and connected-
ness, and achieve CVD and behavioral health risk factor
improvements.

The evaluation was mixed methods. Quantitative data
were derived from pre-survey (n=105) and post-survey
(n=81) data from the virtual cohort and compared to
pre-survey (n=184) and post-survey (n=123) data from a
historical cohort delivered in-person the year prior to the
pandemic. Survey data contained items related to fruit
and vegetable consumption, sugar-sweetened beverage
intake, exercise, general health, and mental health. Quan-
titative survey items, scales and scores relating to food
and beverage consumption, exercise and general health
were derived from the CDC’s validated Behavioral Risk
Factor Surveillance System (BRFSS) Questionnaire. The
seven-item Generalized Anxiety Disorder Scale (GAD-7)
questionnaire was utilized given its reliability and valid-
ity in public health settings [12]. Similarly, the eight-item
Patient Health Questionnaire depression scale (PHQ-8)
was used to assess for depression as it has been validated
to measure the severity of depressive disorders in pop-
ulation-based studies [13]. For the virtual cohort only
baseline biometric measurements were obtained since it
occurred prior to COVID-19 social distancing restric-
tions in Denver. A paired t-test was conducted to assess
changes in weekly exercise, self-reported general health
status using an absolute five-category ranking (poor to
excellent), daily fruit and vegetable consumption, daily
sugary beverage intake, and measures of anxiety and
depression. Mean changes between virtual and historical
(in-person cohorts) were compared. Statistical analysis
was performed using SPSS (version 27.0, Armonk, New
York) software. Attendance was tracked in Excel and
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Table 1 Demographic and clinical characteristics of CHARLAR
program participants

Demographics Virtual Cohort  Historical
N=105 In-person Co-
n (%) hort N=197
n (%)
Age Group, years
20-29 7 (6 7) 10(5.0)
30-39 8(17.1) 37(188)
40-49 44 (41.9) 74 (37.6)
50-59 24229 54(27.4)
60+ 2(114) 20(10.2)
Sex
Male 16 (15.2) 30(15.2)
Female 89 (84.8) 167 (84.8)
Preferred Language
English 2(1.9 2(1.0)
Spanish 100 (95.2) 189 (95.9)
Education
Less than High School 65 (61.9) 84 (42.6)
High School or Higher 32 (30.5) 69 (35.0)
Country of Origin
United States 5(4.8) 7 (3.6)
Mexico 93 (88.6) 159 (80.7)
Other 5(4.8) 10 (5.1)
Length of time in the United States
0-10 years 8(7.6) 18(9.2)
>10 years 94 (89.5) 158 (80.2)
Family Income
>$20,000/ year 51(485) 62 (31.5)
<$20,000/ year 48 (45.7) 96 (48.8)
Employment (p=0.002)
Employed 37(35.2) 73(37.1)
Unemployed 18(17.1) 18 (9.1)
Retired 5(4.8) 1(0.5)
Risk Factors
Smoker 5(4.8) 10 (5.1)
Hypertension 12(11.5) 36 (18.3)
Diabetes 17 (16.2) 18 (9.1)
High Cholesterol 14 (12.4) 32(16.2)
Heart Disease (p=0.02) 5(4.8) 1(0.5)

proportional attendance between virtual and historic
cohorts was compared using a Chi-Square Test. For all
comparisons, a p-value<0.05 was considered to repre-
sent statistical significance.

Qualitative data was collected via 25- 45-minute, semi-
structured interviews with promotoras (n=3) and par-
ticipants (n=6) by trained program staff with scripted
guides. Separate interview guides were created for inter-
views with participants and promotoras. The interview
guide for participants was translated from English to
Spanish, and the participant interviews were conducted
with a translator providing real-time translation for the
English-speaking interviewer and Spanish speaking
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participants. Interviews, with the interviewer, participant
and translator present, were conducted via phone and
Zoom® (San Jose, CA). Interviews were audio-recorded
with participant permission and transcribed verbatim.
Respondent validity was obtained through member
checks where promotoras confirmed accuracy and reso-
nance of the data with their experiences. To ensure con-
firmability, only findings that were confirmed through
multiple accounts were included in the qualitative find-
ings. Nvivo Software (10.0, Melbourne, Australia) was
used to conduct a thematic analysis of the qualitative
data.

Results

As shown in Table 1, the majority of participants in both
cohorts were women (88.8%) in their 40s (39.1%). Most
identified Mexico as a country of origin (83.4%) and pre-
ferred to speak Spanish (95.7%). The majority lived in the
U.S. for more than 10 years (83.4%). 48% of participants
had a family income of <$20,000 per year.

The response rate for the pre-survey was 100%. Exami-
nation of the pre- and post-survey data for the virtual
CHARLAR cohort show significant improvements in
days of exercise per week (+1.52 days), daily fruit con-
sumption (+1.35 servings), daily vegetable consump-
tion (+0.56 servings), and self-reported general health
(+0.38) (all p<0.05). There was no significant change in
daily exercise time and sugar sweetened beverage con-
sumption for the virtual cohort. In comparison, the his-
torical cohort also exhibited increase in days of exercise
per week (+0.91 days), exercise time (+7.78 min per day),
daily fruit consumption (+0.244 servings), and daily veg-
etable consumption (+0.282 servings) (all p<0.05). There
was no significant change in self-reported general health
and daily sugar sweetened beverage consumption for
the historical cohort (Table 2). Additionally, within the
virtual cohort, there was a numeric decrease in anxiety
(-0.83, p=0.568) and depression (-1.07, p=0.067) scores
(Fig.1). In the historical cohort, there was a significant
decrease in depression scores (-1.89). Changes in anxiety
scores (-0.972) were not significant (p=0.052).

Analysis of attendance data from virtual CHARLAR
classes show that on average, participants attended four
out of six (67%) of the virtual CHARLAR sessions, com-
pared to five out of the last six classes (78%) of the his-
torical in-person cohort. Of the 11 classes overall, mean
participant attendance was eight of 11 sessions (73%) in
the cohort with virtual classes compared to nine of 11
sessions (82%) in the historical cohort (p=0.613).

The participant interviews revealed more detailed
information about the impact of the virtually delivered
CHARLAR program. A total of five participant themes
were identified: (1) improving health habits, (2) men-
tal health, (3) delivery challenges, (4) adaptability and
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Table 2 Mental and physical health outcomes among virtual and historical in-person CHARLAR program participants
Virtual Cohort Historical In-person Cohort
Variable Mean Mean Mean P-value Mean Mean Mean P-
Pre-Survey Post-Survey Change Pre-Survey Post-Survey Change value
Anxiety (GAD-7) 39 3.07 -0.83 0.568 4.81 3.83 -0.972 0.052
Depression (PHQ-8) 375 2.68 -1.07 0.067 5.28% 3.39*% -1.89% 0.001*
Exercise Days 1.90% 3.42% 1.52% 0.001* 2.08* 2.99* 0.91* 0.001*
Exercise Time (min/day) 2597 30.00 403 0.192 30.05* 37.83* 7.78% 0.015*
General Health (scale of 1-5) 2.44% 2.82% 0.38 0.000* 2.56 267 0.1 0.754
Fruit Consumption (per day) 1.468* 2.820* 1.352*% 0.000* 1.2356* 1.4792* 0.244* 0.004*
Vegetable Consumption 1.228* 1.790* 0.562* 0.000* 1.0187* 1.3011* 0.282* 0.005*
(per day)
Sugar-Sweetened Beverage (per  1.093 1316 0.223 0213 0.9914 0.8594 0.131 0.256
day)

Abbreviations: GAD = Generalized Anxiety Disorder, PHQ = Patient Health Questionnaire
Statistically significant changes starred (¥)

Statistical tests used: paired samples t-test

Mean Change in Anxiety and Depression Scores

Virtual Cohort

-0.2
-0.4
-0.6
-0.8
_1 p=.568

-1.2 p=.067

-1.4
-1.6

-1.8

W Anxiety (GAD-7)

Historical In-person Cohort

p=.052

p=.001

M Depression (PHQ-8)

Fig.1 Mean Change in Anxiety and Depression Scores. Although not statistically significant, the change from baseline (pre-program) in both anxiety and
depression scores were directionally similar for both in-person and virtual program delivery. The Y-axis is change in mean points for both anxiety (blue)
and depression (red) scores. *GAD = Generalized Anxiety Disorder 7 item inventory. PHQ=Patient Health Questionnaire 8 item inventory.

flexibility, and (5) interpersonal connection. Quotes
supporting these themes are provided, with edits for
clarification indicated by square brackets.

Improving Health Habits

When asked how the CHARLAR program impacted their
health, participants reported that through the program
they learned new information about CVD and diabetes,
their health status, and how diet and exercise can impact

health. This information empowered many participants
to implement lifestyle changes focused on improving
CVD risk factors. Participant 2 states:

"It has helped to motivate me to eat more healthy
and to do exercise.”

Participant 3 also shared how CHARLAR helped her to
change her habits in a manageable way. She stated:
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"Yes. Um, 1 feel like the class actually has helped me
like learn how to change my habits on how to eat
and stuff and what's bad and what’s not bad and
little by little I'm getting things into my head and
sticking into the goals that okay, I'm gonna walk 20
minutes every day you know, for the whole week.”

Mental Health

When asked how the online program impacted both
understanding and behaviors related to mental health,
some participants noted the program helped them to
learn more about anxiety and depression. Participant 6
shared:

"It was really good for [my] mental health, because
[1] started doing exercises for relaxation and breath-
ing, and [I] also learned more about anxiety and
depression. And so that was helpful.”

Another participant shared that CHARLAR was ben-
eficial to her mental health as weekly goal setting helped
her focus on gratitude and how positive thinking can
impact her physical health. Still, others appreciated the
extra support in general. Participant 2 shared how being
asked about mental health allowed her to see how it
could impact her home life:

"They asked about my mental health like if I had
fears, if I had stress, if we were well and how we were
doing and I don’t always associate those things with
home life and so it opened my mind to that.”

Delivery Challenges

The qualitative interviews captured some of the chal-
lenges of pivoting to a new mode of delivery. Although
the online classes broadcasted over Zoom and Face-
book Live used the original curriculum, the majority of
the educational content was condensed into a 30-minute
recorded video, which was followed by 30-minute group
discussions. Pivoting to a remote learning platform cre-
ated several technological challenges. Previously, partici-
pants and promotoras had varied information technology
experience and had challenges and apprehension down-
loading and operating the online software. Promotora 3
states:

“So, my apprehension was with me, me personally, I
just wasn’t comfortable. I've been doing classes and
teaching for over 25-30 years and so this was very
different for me. I need that personal one-on-one
contact. And so, it was hard for me to kind of just
accept it and go with the flow, but it was better for
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me to learn it and help explain it than them not get-
ting the class at all”

Despite the difficulties, over time it became less daunt-
ing, and even had the unintended benefit of helping
people become more comfortable around technology.
Promotora 3 explains how, with time, using technology
became more manageable:

"Like I said [using technology] was practice, it got
easier. And it got easier to explain as well, because
if I didn’t know what were some of the chat and all
these other things... I was able to explain it the best
way that I knew how and as simple as I knew how to
explain it so that way, folks could get the best, you
know, the best experience.”

Promotoras suggested that the CHARLAR program
offer more training for promotoras in facilitating discus-
sions through virtual formats. Additional information
to improve the virtual delivery of the program could be
incorporated into future trainings.

Irrespective of the inherent loss of face-to-face con-
nection, all of the promotoras and participants recog-
nized that technology challenges were to be expected
and they expressed general acceptance of the platform
given the inherent necessity. However, all promotoras
and participants expressed a preference for in-person
classes. Across all nine interviews there were a total
of 13 references from participants and promotoras
expressing a preference for in-person classes.

Adaptability and Flexibility

Promotoras were flexible and willing to learn to imple-
ment virtual CHARLAR and adapt to new situations.
This greatly benefited the program, as it allowed for
adaptation as promotoras, and program staff learned how
to improve the online format. Initially, participants were
watching the main video content independently and then
coming on to video chat platforms for discussion as a
larger group. When promotoras realized that discussion
was difficult with such a large group, they quickly pivoted
to smaller discussion groups. Promotora 2 explains how
small groups impacted participants:

“Yeah, it'’s easy and I think the participants they feel
more comfortable to speak with three or four people
than more than 20

Furthermore, promotoras and participants adjusted to
the new technology with practice. Some participants
were able to receive help from children or family mem-
bers who were more familiar with technology. Participant
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3 explained how her son was able to assist her when she
needed help operating Zoom. She shared:

At first, it was hard. I couldn’t figure it out. I just
didn’t know how to be unmuted. I didn’t know. I was
like messing with it. It was hard. I was asking my
teenager. I'm like help me with this. And I'm not that
old. But I don’t use this. I don’t do this, so I'm like,
'Help me. I don’t know how to do this.’ It was a little
difficult”

Promotoras have also expressed interest in making fur-
ther adaptations to achieve better outcomes. When asked
about suggested improvements to virtual program deliv-
ery, promotoras suggested experimenting with longer
class times.

Interpersonal Connection

Transitioning to a virtual platform had effects on per-
sonal connectedness. Overall, participants and promoto-
ras expressed initial challenges developing an “in-depth
connection” with the participants. Promotora 2 explains
these challenges:

"A lot of times Hispanics will speak with their eyes
or with their faces and it can be a little bit difficult
to connect with people when you're having conversa-
tions with them online. So, sometimes those conver-
sations can seem a little bit more cold, and there’s
not as much of that humanity there that you would
have in person.”

While technology initially served as a barrier to con-
nectedness, the promotoras adapted through additional
follow-up calls. In addition to the videos and small group
discussions, the promotoras checked-in with participants
after each class. These weekly telephone check-in ses-
sions allowed the promotoras to answer questions and
ensure that the participants were able to access the class.
The calls had the added function of helping to sustain
rapport between promotoras and participants. Further-
more, small groups combined with video and follow-up
calls have allowed CHALAR to reinforce information
from each session via various modalities. Promotora 1
states:

"We feel that between the videos, that way we have
all the integrity of the program, so that we really
are passing the message in the way that is designed
and the small groups and the calls we are the, you
know, having all the components that we needed for
CHARLAR.”
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Discussion

This study demonstrates that transition to a virtual
platform maintained effectiveness of the CHARLAR
intervention, improving health among a minority pop-
ulation. First, we observed even larger improvements
for health promoting behaviors such as exercise, fruit
and vegetable consumption among the virtual CHAR-
LAR cohort compared to the in-person cohort. Sec-
ond, we observed a numeric reduction in depression
score via the virtual platform, though to a lesser extent
relative to the historical in-person cohort. Third,
acceptability for both stakeholder groups (promotora
and participant) was demonstrated in the qualitative
interviews. What is novel about the current study is
that despite the CHARLAR participant preference for
face-to-face engagement, we observed surprisingly
similar magnitude improvements in health behaviors
with the virtual platform as compared with a histori-
cal cohort one year prior. While numerically lower,
virtual attendance was not statistically significantly
different between cohorts. This has important public
health implications for CVD and mental health inter-
vention dissemination during future COVID-19 pan-
demic surges or other states of emergency. Moreover,
it has the potential to improve reach and scalability
among Latinos, which are the fastest growing minor-
ity population in the U.S. [1]. This has potential util-
ity since Latino internet usage has increased from
64% in 2009 to 84% in 2015 [14], making this a ten-
able public health platform. While each community
health program is unique and maintenance of program
effectiveness and viability across virtual platforms will
vary, emerging evidence supports the importance of
leveraging available infrastructure and technology to
amplify virtual community health promotion efforts
during the COVID pandemic [16]. Participant out-
comes from this study demonstrate the importance of
continuing the program while in-person classes were
not permissible according to CDC guidelines [15].

On an international level, the COVID-19 pandemic has
produced worsening glycemic, blood pressure and lipid
control due to decreases in physical activity and increases
in sugary food and snack consumption during the first
two months of the pandemic [17-22]. The CHARLAR
results, coupled with participants’ reported experi-
ences of what they learned in classes, demonstrates that
health information can be conveyed via online classes
effectively, despite the stressors and challenges posed
by the COVID-19 pandemic, and that the virtual imple-
mentation of the CHARLAR program was beneficial to
participants.

Importantly, mental health outcomes also seemed to
be ameliorated despite the negative population trends
towards worsening anxiety and depression during



Iglesias et al. BMC Public Health (2022) 22:1935

COVID-19 [17, 23, 30]. Although not statistically sig-
nificant, there were numeric reductions in anxiety and
depression scores pre- and post-intervention, despite sig-
nificant mental health stressors faced by families at the
time of stay-at-home orders. Pandemic-related stress is
associated with both anxiety and depression [30], and
since April 2020, the U.S. has seen an increase in anxi-
ety and depression [17, 23], with a three-fold increase
in depression symptom prevalence during the COVID-
19 pandemic [31]. Notably, Hispanics reported higher
prevalence of anxiety and depressive disorders com-
pared with non-Hispanic whites or Asians in the U.S.
during the pandemic [30]. While non-statistically signif-
icant improvements were demonstrated in the quantita-
tive data, mental health was not addressed explicitly in
most of the qualitative interviews. These findings could
stem from cultural perceptions of mental health among
Latinos. Often mental health has negative connotations
among Latinos, or they are seen as stemming from fac-
tors outside of one’s control [23]. Stress, anxiety, and
loneliness stemming from the pandemic might have
caused the behavioral health education component of
CHARLAR to be less impactful. However, the involve-
ment in the program could have served as a protective
factor, facilitating relative behavioral health stability.

Community health workers (CHWs) have made signifi-
cant contributions to promoting health equity [25] and
improving health for chronic disease [26]. Their shared
identity within community is central to galvanizing par-
ticipant trust and supporting behavior change. Recent
evidence emphasizes the CHW role in transitioning
health programs to remote platforms during the pan-
demic [27, 28, 29]. The current qualitative aspect of our
study illustrates the importance of the promotora-partic-
ipant relationship in transitioning a program online, as
most participants expressed gratitude for ongoing health
support. Prior studies also suggest that CHWSs gained
resiliency in their work during the pandemic through
creative thinking and maintaining positivity and focus
[27, 28]. These findings mirror the current study where
promotoras described the satisfaction gained by over-
coming barriers in technology to maintain rapport and
support for their participants.

Established barriers to CHW-led remote work during
COVID [27] were recapitulated in our study, where pro-
motoras initially felt that transitioning to a remote for-
mat hindered the provision of services and participant
relationships. But as demonstrated previously [24], there
are unexpected benefits for engaging under-resourced
communities, such as expanding access to participation
by allowing flexible attendance options and eliminating
barriers to transportation and childcare. The CHARLAR
transition to a virtual model further demonstrates these
benefits as attendance was maintained, albeit at a lower
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level, and participants felt they were still able to improve
their health behaviors. Transitioning to a virtual model
can pose unexpected benefits to promotoras, including
access to new technologies and resources, development
of new skills and personal change [27]. Through our
qualitative interviews, CHARLAR promotoras indicated
greater confidence in their ability to navigate change, fur-
ther strengthening their program engagement and sense
of value to the community.

We acknowledge several limitations with this
study. First, the absence of biometric measures in the
post-program survey. COVID-19 restrictions [15]
prevented promotoras and participants from con-
ducting in-person screenings, which included height,
weight, body mass index, blood pressure, cholesterol
and glucose levels. This limits risk-factor correlation
with lifestyle improvements. Language concordance
was ensured by having a translator present during all
interviews, and interview guides were translated into
Spanish prior to conducting interviews to ensure clar-
ity of questions. Translation fidelity was ensured by
having an additional translator confirm accuracy of
the translation after listening to the interview audio
recordings. Nonetheless, absence of language congru-
ent face-to-face communication could impact partici-
pants’ responses. While comparisons between cohorts
are less robust than a prospective randomized design,
this was not possible during the pandemic. How-
ever, the lack of statistically significant differences in
baseline characteristics between cohorts allow for
reasonable inferences regarding virtual program effec-
tiveness. Another limitation is confounding effects
from the COVID-19 pandemic which could alter
pre- and post-survey measures preventing ascertain-
ment of improvements in global (10-year) CVD risk
score. However, the absence of worsening anxiety and
depression coupled with improvements in healthy life-
styles suggests that the program retained its effective-
ness for “whole-person health” despite the pandemic.
Finally, the current study has transferability across the
U.S. Latino population but is relevant primarily to the
monolingual population.

Conclusion

Overall, the change to a virtual delivery for CHARLAR
significantly impacted promotoras’ and participants’
experience of the program. However, it did not prevent
CHARLAR from providing essential CVD and diabetes
education to participants. Despite the challenges, the
virtual program achieved significant improvements in
exercise, diet, overall health, and behavioral health com-
parable to the historical (in-person) cohort. These find-
ings come at a critical time and have the potential to
shape future implementation of CHARLAR and other
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promotora-led community health programs. Specifically,
this may inform optimization of virtual program deliv-
ery and provide flexibility and opportunities to expand
outside of Denver, benefiting other groups in need. Most
importantly, understanding CHARLAR'’s experience can
provide information and examples to other programs
attempting to implement virtual delivery of public health
programs during and after the COVID-19 pandemic.

Abbreviations

CHARLAR  Community Heart Health Actions for Latinos at Risk
CHW Community Health Worker

CVvD Cardiovascular Disease

GAD-7 Generalized Anxiety Disorder Scale

PHQ-8 Patient Health Questionnaire Depression Scale

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512889-022-14291-6.

[ Supplementary Material 1 ]

Acknowledgements

We wish to thank Vuela for Health for supporting implementation of the
CHARLAR program and participating in this study. Funding for the CHARLAR
program is provided by the Cancer, Cardiovascular and Chronic Pulmonary
Disease (CCPD) Grants Program of the Colorado Department of Public Health
and Environment.

Authors’ contributions

All. designed and performed analysis and drafted the manuscript. A.l. prepared
Tables1 and 2. AA. aided analysis design and critically revised the manuscript.

AA. prepared Fig.1. MK, KK, S.C, RE., M.B. critically revised the manuscript. All
authors have read and approved the manuscript.

Funding

Funding for the CHARLAR program was provided by Amendment 35 Cancer,
Cardiovascular, and Pulmonary Disease Program (CCPD). This funding covered
all implementation costs for the CHARLAR program. The funding body played
no role in the design of the evaluation and collection, analysis, interpretation
of data and in writing the manuscript.

Data availability

The datasets and interview transcripts used and/or analyzed during the
current study can be accessed using the following link: https://cpcmed.box.
com/s/4ls6hejafyxn1jeskmhch7oevvnit4tn.

Declarations

Ethics approval and consent to participate

This program was reviewed and designated as exempt by the Colorado
Multiple Institutional Review Board [8]. Informed consent was obtained from
all program participants who were interviewed and whose information was
used in the evaluation. All methods were performed in accordance with the
relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors have no competing interests.

Received: 7 July 2021 / Accepted: 28 September 2022
Published online: 18 October 2022

Page 8 of 9

References

1. US. Census Bureau QuickFacts. United States. https://www.census.gov/
quickfacts/fact/table/US/RHI725218. Accessed June 01, 2020.

2. Hispanic Health. https://www.cdc.gov/vitalsigns/hispanic-health/index.
Accessed May 20, 2020.

3. Daviglus M, Pirzada A, Talavera G. Cardiovascular Disease Risk Factors in the
Hispanic/Latino Population: Lessons From the Hispanic Community Health
Study/Study of Latinos (HCHS/SOL). Prog Cardiovasc Dis. 2014;57(3):230-6.

4. Balfour P, Ruiz J, Talavera G, Allison M, Rodriguez C. Cardiovascular disease in
Hispanics/Latinos in the United States. J Lat Psychol. 2016;4:2:8-113.

5. Hispanic/Latino Americans and Type 2 Diabetes. https://www.cdc.gov/
diabetes/library/features/hispanic-diabetes.html. Accessed June 02, 2020.

6. Community Health Workers (Promotores). https:.//www.cdc.gov/minority-
health/promotores/. Accessed June 01, 2020.

7. Thompson RH, Snyder AE, Burt DR, Greiner DS, Luna MA. Risk Screening for
Cardiovascular Disease and Diabetes in Latino Migrant Farmworkers: A Role
for the Community Health Worker. J Community Health. 2014;40:1:131-137.

8. Krantz M, Beaty B, Coronel-Mockler S, Leeman-Castillo B, Fletcher K, Estacio R.
Reduction in Cardiovascular Risk Among Latino Participants in a Community-
Based Intervention Linked With Clinical Care. Am J Prev Med. 2017;53.

9. Balcdzar HG, de Heer H, Rosenthal L, et al. A promotores de salud interven-
tion to reduce cardiovascular disease risk in a high-risk Hispanic border popu-
lation, 2005-2008. Prev Chronic Dis. 2010;7:2:A28.

10.  Spinner JR, Jovonni R, Alvarado M. Salud Para Su Carozon—A Latino
Promotora-Led Cardiovascular Health Education Program. Fam Community
Health. 2012. doi:https://doi.org/10.1097/FCH.0b013e3182465058.

11. Barrera l.and Longoria D. Examining Cultural Mental Health Care. CLEARvoz J.
2018;4:1:1-11.

12. Lowe B, Decker O, Muller S, Brahler E, Schellberg D, Herzob W, et al. Validation
and standardization of the Generalized Anxiety Disorder Screener (GAD-7) in
the general population. Med Care. 2008;46:3:266-74.

13. Kroenke K, Strine T, Spitzer R, Williams J, Berry J, Mokdad A. The PHQ-8 as a
measure of current depression in the general population. J Affect Disord.
2009. doi:https://doi.org/10.1016/j.,jad.2008.06.026.

14. Brown A, Lopez G, Lopez MH. Digital Divide Narrows for Latinos as More
Spanish Speakers and Immigrants Go Online. Pew Research Center:

Hispanic Trends. July 2016. Available from: https://www.pewresearch.org/
hispanic/2016/07/20/digital-divide-narrows-for-latinos-as-more-spanish-
speakers-and-immigrants-go-online/#:~:text=The%20long-standing%20digi-
tal%20divide%20in%20internet%20use%20between,Pew%20Research%20
Center%E2%80%995%202015%20National%20Survey%200f%20Latinos.
Accessed June 01, 2020.

15.  Centers for Disease Control and Prevention. Guidance for COVID-19. https.//
www.cdc.gov/coronavirus/2019-ncov/communication/guidance.html.
Accessed March 5, 2021.

16.  City and County of Denver. City's COVID-19 Response Update and Stay At
Home Order. https://www.denvergov.org/content/denvergov/en/mayors-
office/newsroom/2020/city-s-covid-19-response-update-and-stay-at-home-
orderhtml. Accessed April 5, 2021.

17. Flanagan EW, Beyl RA, Fearnbach SN, Altazan AD, Martin CK, Redman LM.
The Impact of COVID-19 Stay-At-Home Orders on Health Behaviors in Adults.
Obesity. 2021;29:2:438-445.

18.  Knell G, Robertson MC, Dooley EE, Burford K, Mendez KS. Health Behavior
Changes During COVID-19 Pandemic and Subsequent “Stay-at-Home” Orders.
Int J Environ Res Public Health. 2020;17:17:6268.

19. Meyer J, McDowell C, Lansing J, Brower C, Smith L, Tully M, Herring M.
Changes in Physical Activity and Sedentary Behavior in Response to COVID-
19 and Their Associations with Mental Health in 3052 US Adults. Int J Environ
Res Public Health. 2020;17:18:6469.

20. Dunton GF, Wang SD, Do B, Courtney J. Early effects of the COVID-19
pandemic on physical activity locations and behaviors in adults liv-
ing in the United States. Prev Med Rep. 2020. https://doi.org/10.1016/j.
pmedr.2020.101241.

21. Ruiz-Roso MB, Knott-Torcal C, Matilla-Escalante DC, Garcimartin A, Sampedro-
Nuriez MA, Davalos A, et al. COVID-19 Lockdown and Changes of the Dietary
Pattern and Physical Activity Habits in a Cohort of Patients with Type 2
Diabetes Mellitus. Nutrients. 2020; https://doi.org/10.3390/nu12082327.

22. AroraT, Grey . Health behaviour changes during COVID-19 and the potential
consequences: A mini-review. J Health Psychol. 2020,25:9:1155-1163.

23. Cziesler ME, Lane RI, Petrosky E, et al. Mental Health, Substance Use, and
Suicidal Ideation During the COVID-19 Pandemic. MMWR Morb Morthal Wkly
Rep. 2020,69:1049.


http://dx.doi.org/10.1186/s12889-022-14291-6
http://dx.doi.org/10.1186/s12889-022-14291-6
https://www.census.gov/quickfacts/fact/table/US/RHI725218
https://www.census.gov/quickfacts/fact/table/US/RHI725218
https://www.cdc.gov/vitalsigns/hispanic-health/index
https://www.cdc.gov/diabetes/library/features/hispanic-diabetes.html
https://www.cdc.gov/diabetes/library/features/hispanic-diabetes.html
https://www.cdc.gov/minorityhealth/promotores/
https://www.cdc.gov/minorityhealth/promotores/
http://dx.doi.org/10.1097/FCH.0b013e3182465058
http://dx.doi.org/10.1016/j.jad.2008.06.026
https://www.pewresearch.org/hispanic/2016/07/20/digital-divide-narrows-for-latinos-as-more-spanish-speakers-and-immigrants-go-online/#:~:text=The%20long-standing%20digital%20
https://www.pewresearch.org/hispanic/2016/07/20/digital-divide-narrows-for-latinos-as-more-spanish-speakers-and-immigrants-go-online/#:~:text=The%20long-standing%20digital%20
https://www.pewresearch.org/hispanic/2016/07/20/digital-divide-narrows-for-latinos-as-more-spanish-speakers-and-immigrants-go-online/#:~:text=The%20long-standing%20digital%20
https://www.pewresearch.org/hispanic/2016/07/20/digital-divide-narrows-for-latinos-as-more-spanish-speakers-and-immigrants-go-online/#:~:text=The%20long-standing%20digital%20
https://www.cdc.gov/coronavirus/2019-ncov/communication/guidance.html
https://www.cdc.gov/coronavirus/2019-ncov/communication/guidance.html
https://www.denvergov.org/content/denvergov/en/mayors-office/newsroom/2020/city-s-covid-19-response-update-and-stay-at-home-order.html
https://www.denvergov.org/content/denvergov/en/mayors-office/newsroom/2020/city-s-covid-19-response-update-and-stay-at-home-order.html
https://www.denvergov.org/content/denvergov/en/mayors-office/newsroom/2020/city-s-covid-19-response-update-and-stay-at-home-order.html
http://dx.doi.org/10.1016/j.pmedr.2020.101241
http://dx.doi.org/10.1016/j.pmedr.2020.101241
http://dx.doi.org/10.3390/nu12082327

Iglesias et al. BMC Public Health

24,

25.

26.

27.

28.

(2022) 22:1935

Valdez ES, Gubrium A. Shifting to Virtual CBPR Protocols in the Time of
Corona Virus/COVID-19. International Journal of Qualitative Methods. 2020;
doi: https://journals.sagepub.com/doi/full/10.1177/1609406920977315.
Kangovi S, Mitra N, Grande D, Huo H, Smith RA, Long JA. Community Health
Worker Support for Disadvantaged Patients With Multiple Chronic Diseases:
A Randomized Clinical Trial. Am J Public Health. 2017. doi:https://doi.
0rg/10.2105/AJPH.2017.303985.

Brown HS, Wilson KJ, Pagan JA, Arcari CM, Martinez M, Smith K, et al. Cost-
effectiveness analysis of a community health worker intervention for low

income Hispanic adults with diabetes. Prev Chronic Dis. 2012. doi:https://doi.

0rg/10.5888/pcd9.120074.

Mayfield-Johnson S, Smith DO, Crosby SA, Haywood CG, Castillo J, Bryant-
Williams D, et al. Insights on COVID-19 From Community Health Worker
State Leaders. J Ambul Care Manage. 2020. doi:https://doi.org/10.1097/
JAC.0000000000000351.

Perez JP, Islam N, Matiz LA. Community Health Workers and Covid-19:
Addressing Social Determinants of Health in Times of Crisis and Beyond. N
Engl J Med. 2020. doi:https://doi.org/10.1056/NEJMp2022641.

29.

30.

31.

Page 9 of 9

Calo WA, Murray A, Francis E, Bermudez M, Kraschnewski J. Reaching the
Hispanic Community About COVID-19 Through Existing Chronic Disease
Prevention Programs. Prev Chronic Dis. 2020. doi:https://doi.org/10.5888/
pcd17.200165.

Kujawa A, Green H, Compas BE, Dickey L, Pegg S. Exposure to COVID-19 pan-
demic stress: Associations with depression and anxiety in emerging adults in
the United States. Depress Anxiety. 2020;37:1280-8.

Czeisler M, Lane RI, Petrosky E, Wiley JF, Christensen A, Njai R, Weaver MD, et
al. Mental Health, Substance Use, and Suicidal Ideation During the COVID-19
Pandemic - United States, June 24-30, 2020. MMWR. Morbidity and mortality
weekly report. 2020,69:32:1049-1057.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://journals.sagepub.com/doi/full/10.1177/1609406920977315
http://dx.doi.org/10.2105/AJPH.2017.303985
http://dx.doi.org/10.2105/AJPH.2017.303985
http://dx.doi.org/10.5888/pcd9.120074
http://dx.doi.org/10.5888/pcd9.120074
http://dx.doi.org/10.1097/JAC.0000000000000351
http://dx.doi.org/10.1097/JAC.0000000000000351
http://dx.doi.org/10.1056/NEJMp2022641
http://dx.doi.org/10.5888/pcd17.200165
http://dx.doi.org/10.5888/pcd17.200165

	﻿Impact of transitioning to virtual delivery of a cardiovascular health improvement program for Latinos during the COVID-19 pandemic
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Results
	﻿Improving Health Habits
	﻿Mental Health
	﻿Delivery Challenges
	﻿Adaptability and Flexibility
	﻿Interpersonal Connection

	﻿Discussion
	﻿Conclusion
	﻿References


