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Climate change is a preeminent threat to health and health systems in The Bahamas. Climate and health resilience
depends upon a knowledgeable and coordinated healthcare system and workforce that is highly connected and coor-
dinated with a knowledgeable and empowered community. We present themethodology and results of a novel educa-
tional workshop, designed to increase the knowledge and awareness of health care professionals and community
members with the goal of empowering them to engage in climate mitigation and adaptation strategies. Following
the training, participants demonstrated increased knowledge of the causes of climate change, health exposures,
climate-sensitive diseases, and vulnerable populations relevant to The Bahamas. Further, participants reported high
levels of willingness and readiness to tackle climate change and its health consequences. Results from this workshop
suggest that such a model may serve as a guide for building grass-roots resilience in communities worldwide.
1. Introduction

Climate change is a leading threat to the sustainable national develop-
ment and health in the 21st century, and threatens to roll back the gains
in public health across the world. Climate change has already been associ-
ated with morbidity, mortality, and compromised societal capacity to
deliver healthcare and support healthy living around the world [1]. The
effects of climate change will intensify in coming years. In the Caribbean,
acute and chronic threats include forced displacement from sea level rise;
direct impacts from extremeweather events including hurricanes; saltwater
intrusion of groundwater aquifers; loss of livelihoods; spread of infectious
diseases; rising temperatures; and changing precipitation patterns [2].
The Caribbean and Small Island Developing States (SIDS) around the
world are highly impacted, despite their collective minor contributions to
greenhouse gasses. The Bahamas, has contributed approximately 0.01%
of global greenhouse gas emissions but faces impacts from rising sea levels,
with approximately 80% of its land mass being less than 1.5 m above sea
level. The Bahamas has experienced extreme climate related events such
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as Hurricane Dorian that devastated coastal communities, tourism, and
strained the health sector [3,4]. As a result, The Bahamas has taken the
stance to urgently respond to these compounding risks for the sake of
protecting human health and preventing further widening of health in-
equalities. In doing so, The Bahamas must seek to engage a targeted
whole-of-society response at individual, community, and national levels
to ensure advancement of mitigation and adaptationmeasures to escalating
climate change impacts [5].

It is imperative that The Bahamas focus on building a climate-ready
health system with the capacity to anticipate, respond to, cope with,
recover from and adapt to climate-related shocks and stresses efficiently
and effectively [6]. Furthermore, behavioral approaches must be
intersectoral and involve stakeholder engagement from the public and
private sectors in the design, implementation, andmonitoring of adaptation
interventions in order to address vulnerabilities which are intimately
interwoven with specific population-based and regional vulnerabilities
[7].While the health sector may serve a leadership role in developing inter-
ventions, buy-in and participation from community members is paramount
s of America.
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Fig. 1. Process of gap analysis.
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for success of resilience-building efforts,h especially in the face of disasters
caused by extreme climate events [8].

For The Bahamas, both COVID-19 pandemic and Hurricane Dorian
(2019) revealed the urgent need to build capacity to address climate change
and health issues. Capacity deficits were visible in the areas of: 1) climate
change and health policy, 2) health workforce readiness, 3) community/
civil society engagement, 4) climate resilient health infrastructure, 5) data
collection, information & technology, and 6) financing for climate change
and health issues. The Bahamas thus sought support from the Pan
American Health Organization to access funding from the United Nations
CARIFORUM Project and the Green Climate Fund (GCF) to address these
health system gaps. The GCF readiness project, “Developing a Climate
Resilient Health System,” was designed to build upon and strengthen na-
tional bodies, communities, and human resources with new mechanisms
for the preparation, coordination and response to climate change and health
impacts on The Bahamas' health system, national shelters, and general pop-
ulation, inclusive of vulnerable individuals. Under the GCF Readiness pro-
ject, The Bahamas Climate Change and Health Project Team, within the
Ministry of Health andWellness (MoHW), engaged Earthmedic/Earthnurse,
a Caribbean-based Non-profit Organization, and the Global Consortium on
Climate andHealth Education, based at ColumbiaUniversity, to assist in de-
veloping a climate change collaborative training curriculum. The primary
objective was to increase the knowledge and awareness of health care pro-
fessionals and community members with the ultimate goal of empowering
them to co-create climate mitigation and adaptation strategies [9].

While many educational initiatives and programs exist to train health
professionals, there is a dearth of initiatives designed to train and engage
community members in concert with health professionals, even though
existing literature supports such a collaborative strategy as a mechanism
to improve communication and bolster community-level responses to
health threats [10–12]. Additionally, such an approach may be prudent in
Small Island States, where interdependencies between healthcare and com-
munity are substantial. Here we present the results of a pilot workshop de-
signed to build community-level adaptive capacity through the
collaboration of health professionals and community stakeholders, with
the goal of addressing the multifaceted and complex ways in which climate
change threatens to undermine health in The Bahamas. The structure of this
training was predicated on the following theory of change:

● Resilience to the health impacts of climate change depends upon a
knowledgeable health workforce and coordinated healthcare system
that are connected with a knowledgeable and empowered community.

● Training and engaging community stakeholders and healthcare profes-
sionals collaboratively will encourage the development of a sustainable
and enduring partnership that can evolve over time and respond to a
wide variety of climate-related threats to health, thereby improving
local and national resilience.

The goals of this training workshop were to (1) Increase community
stakeholders' and health professionals' knowledge about climate and
health, (2) Equip community stakeholders and health professionals with
knowledge and skills that could be readily incorporated into practice,
(3) Encourage self-efficacy in individual and collaborative community-
level action, (4) Increase communication and collaboration between and
among health professionals and the communities they serve and (5) Em-
power or build confidence within health professionals and community
stakeholders to be able to share about climate changes with others in
their community of practice or sphere of influence.

2. Methodology

2.1. Program structure

This two-day workshop was administered simultaneously in three loca-
tions linked by videoconferencing software within The Bahamas: Marsh
Harbour, Abaco; Nassau, New Providence; and Freeport, Grand Bahama.
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The facilitators at each site consisted of a consultant/faculty member and
member(s) of The Bahamian Climate Change and Health Project Team.
The didactic content and discussion sessions were shared across the sites
via virtual connection, with participants at each site experiencing a mix of
in-person and virtual learning and discussion sessions. The participants
were also engaged in developing a model climate change community and
presenting their reflections based on the various components of the didactic
training. The program structure extended beyond technical dimensions of
the impacts of climate change on human health and sought to build com-
munication, collaboration and shared goals among stakeholders from the
community and the healthcare sector aswell initiate discussions of adaptive
actions focusing on the role of private and public healthcare partners and
communities. The two-day workshop therefore incorporated didactic mate-
rials within a structure of interprofessional small group and large group
activities and discussion (Supplemental Table 1).

Core topics were organized into modules and information was
presented for each module in the form of a short lecture followed by a col-
laborative learning activity. For each module, workshop participants were
provided with a glossary of terms as well as links to tools and resources
relevant to The Bahamas.

Beginning in the first group work session, participants formed
themselves into teams/tables and they were first asked to come up with a
name for their group and a name for their fictional community. Then
they were provided with climate related cutouts and materials and were
asked to collectively design, map or model their own climate resilient
community. This exercise considered group dynamics and respected adult
education principles of learning by doing. Participants were noted to be
adding adaptation or mitigation measures and additional cutouts to their
resilient community design as the lecture discussions progressed and new
knowledge was gained.

All didactic materials were delivered by experts in climate change and
health from the Ministry of Health and Wellness (MoHW), EarthMedic/
EarthNurse and the Global Consortium on Climate and Health Education,
with two thirds of the facilitators/faculty being from the Caribbean region.
The workshop adhered to evidence-based knowledge and skills regarding
the health impacts of climate change in The Bahamas.

2.2. Program content

To develop a comprehensive training curriculum, we first performed a
gap analysis (Fig. 1). Information and perspectives gathered during stake-
holder meetings among Bahamian health professionals and community
stakeholders and results from the recent Knowledge Attitude and Practice
Survey (KAP) [13] (Box 1) were assimilated and gaps in knowledge and
practice among community members and healthcare professionals were
identified. (Participants in the KAP survey consisted of 3505 adults who
were surveyed using an electronic based convenient sampling. Among
respondents, 25 were environmental professionals, 304 were health profes-
sionals, 159 were from representatives of civil society organizations, and
the remaining 3017 were from the general public.) These gaps were
compared to the GCCHE core competencies for health professionals [14],
a set of highly-vetted global educational standards which cover climate
and health analytic skills and knowledge, communication and collabora-
tion, policy, and public health and clinical practice competencies [15].
Additionally, the adult learning pedagogy of hands-on learning of a situa-
tion that has immediate relevancy and problem-solving components for
realistic and relevant impact was employed as all participants would have
experienced some climate change event. The results of the gap analysis



Box 1
Findings from Gap Analysis:

1. Awareness of Climate Change:
a. Awareness of climate change was high, but understand-

ing of the causes of climate change was low, as was
awareness of potential solutions or steps that could be
taken within the control of environmental officers, com-
munity members and health professionals.

b. Understanding of the range of climate impacts that can
impact health was low.

c. Understanding of steps to be taken to protect healthcare
infrastructure was low.

d. Although most acknowledged that climate change was
real, there was low acknowledgement that climate
change affects communities, individuals, and national
health issues.

e. There was mixed recognition of specific subpopulations
that are particularly vulnerable to the effects of climate
change. Awareness of effects on migrants, first re-
sponders, and persons with mental disorders were partic-
ularly low.

f. Specific mechanisms of health harm resulting from climate
change were understood at widely varying rates. Key so-
cial factors including increases in unpaid work, losses of
paid work, disruptions to health care services and,
among thehealth professionals, loss of housing or physical
displacement were less well recognized.

g. Awareness of specificmedical conditions linked to climate
change was low. Aside from vector borne diseases,
chronic conditions such as heart disease and mental
illness were not reliably connected with climate change.

2. Personal Responsibility & Combating Climate Change
a. Most do not see themselves as contributing substantially

to climate change. They ascribed higher levels of responsi-
bility to their community, country, and to other countries.

b. Although most agreed that “something needs to be done,”
few have taken steps to address causes of or impacts re-
lated to climate change on the individual or community
level or appreciate the role that they can play in doing
something.

c. Most do not take actions on an individual basis to reduce
their energy use or resource consumption.

d. Prevalence of general safety-oriented actions was low,
with few reporting taking specific steps to help protect
themselves

e. Prevalence of safety-oriented actions related to extreme
weather events was very low, with few having an evacu-
ation plan, or a first aid kit.

3. Barriers to action at the institutional level
a. Competing health priorities.
b. Lack of collective knowledge aboutmitigation and adapta-

tion options for building a climate resilient health system,
c. Lack of a collective action plan across the healthcare sys-

tem (private & public)
d. Lack of adequate external funding due to the ineligibility of

The Bahamas at the international level, and
e. Lack of internal funding to support climate changework in

the healthcare system.
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along with the adult learning approach, served to inform the content and
structure of the workshop.

2.3. Audience

This workshop engaged community members and civil society leaders,
physicians, nurses, allied health professionals, national and local health
workers, hospital administrators, health system leaders, health educators,
teachers, policymakers, environmental health professionals, government
officials, journalists, advocates, youth, legal professionals, and others work-
ing in areas impacted by climate change. Members of these groups were in-
vited to participate through outreach via email, social media and
networking (i.e. word of mouth) as well as through direct engagement by
the MoHW.

2.4. Recruitment and enrollment

All participants who registered for the workshop were invited to enroll
in the longitudinal study. A pre-workshop survey was sent via email two
times prior to the day of the workshop and paper copies were available
upon arrival to the workshop. Following the completion of the workshop,
all participants were provided with a link to take the follow-up survey
and follow up email reminders were sent to workshop participants. Survey
period closed 72 h after completion of the workshop. Response data was
collected in Qualtrics and was anonymized before being analyzed. The
KAP study that was utilized to conduct the gap analysis was approved by
the Ministry of Health andWellness' Stem Cell and Medical Research Over-
sight Committee. Only those who registered and attended the workshop
were included in this study.

2.5. Survey description

The longitudinal surveywas structured to assess the effectiveness of this
training workshop in increasing climate and health knowledge, personal
and professional behavior related to climate and health, and perceived
capacity to act individually and in collaboration with a community
consisting of health professionals and community members.

The pre-workshop and post-workshop assessment contained questions
from the KAP survey which assessed a priori identified common gaps in cli-
mate and health knowledge. Additionally, questions assessed perceptions
of readiness to engage in climate adaptation and mitigation and perception
of individual and collective agency (appendix 2).

The post-workshop assessment contained the same key questions from
the KAP study in addition to questions which aimed to assess the effective-
ness of this workshop to prepare participants to communicate about climate
change, to apply their knowledge to address community-level risks, to
apply climate and health knowledge in their work and to serve as
champions of climate and health adaptation and mitigation efforts in the
Bahamas (appendix 3). Lastly, they were asked to assess the success of the
workshop, in terms of applicability and acceptability to inform future
training.

2.6. Analysis

Pre-workshop and post-workshop survey results were analyzed in
aggregate, and subgroup analyses were performed for health professionals
and community members. Descriptive statistics quantifying the baseline
characteristics of the learners (pre-workshop survey) and their perceptions
of the effectiveness of the training (post-workshop survey) were computed.
For questions replicated in the pre-workshop and post-workshop surveys,
respondent-matched data for the subset of respondents who completed
both pre- and post-workshop evaluations was analyzed.



Table 2
General Longitudinal Respondents Information.

a. Distribution of participants by category

Community member (n (%)) 16 (47%)
Healthcare professional (n (%)) 18 (53%)
All participants (n (%)) 34 (100%)

b. Age distribution of workshop participants by category

Community member
(n (%))

Healthcare professional
(n (%))

All participants
(n (%))

18–30 1 (6%) 3 (17%) 4 (12%)
30–50 5 (31%) 5 (28%) 10 (29%)
50–70 9 (56%) 10 (56%) 19 (56%)
70+ 1 (6%) 0 1 (3%)

c. Gender distribution of workshop participants by category

Community member
(n (%))

Healthcare professional
(n (%))

All participants
(n (%))

Female 13 (81%) 18 (100%) 31 (91%)
Male 3 (19%) 0 3 (9%)
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For survey responses consisting of Likert scales and other ordinal data,
results of the pre and post workshop assessment surveys were compared
using a paired Wilcoxon rank sum test. For survey responses consisting of
binary answers to questions regarding the causes, mechanisms or impacts
of climate change, results of the pre and post workshop assessment surveys
were compared using a McNemar test with continuity correction.

For each longitudinal survey question, we calculated the percent change
in response for each of the predetermined multiple-choice responses. The
number of respondents to each possible answer and total number of respon-
dents was used to calculate response percentages for each question in the
pre- and post-surveys. Following these calculations, the pre-workshop
survey percentages and participant numbers were subtracted from post-
workshop survey percentages and participant numbers for each question.
This was listed as the “change” in question and represents the implied
impact of the workshop on participants' responses.

Data was collected on both paper and electronic survey formats, the
latter via the Qualtrics online survey administration tool. Paper survey
results were hand coded into Qualtrics and a comprehensive set of survey
results was assembled. Data was organized and analyzed using R version
4.2.2 [16].

3. Results

3.1. Demographics and participation

There were 102 individuals who registered for the workshop, of whom
91 participated in the in-person workshops. A total of 41 in New
Providence, 28 in Grand Bahama, and 22 participants attended in Abaco.
Demographic information regarding general participants can be found in
Table 1. A total of 64 participants completed the pre-workshop assessment
survey and 62 completed the post-workshop survey, of whom52 completed
the longitudinal questions (Table 1). The majority of health professionals
and community survey respondents reported being aged between 30 and
70 years on the pre-workshop survey; 81% of community members and
100% of health professionals identified as female (Table 2).

A total of 34 individuals completedboth pre and post workshop surveys,
allowing for matched analysis comparing responses before and after the
training intervention (Fig. 2). See appendix 1 for comparison of participant
demographics based on survey participation. The 34 individuals that com-
pleted both pre and post assessment surveys consisted of 18 health care
Table 1
General Respondent Information.

a. Distribution of participants by category

Pre

Community member 28
Healthcare professional 36
All participants 64

b. Age distribution of workshop participants by category

Community member (n (%)) Healthcare pro

Pre (n = 28) Post (n = 22) Pre (n = 35)*

18–30 5 (18%) 6 (27%) 4 (11%)
30–50 10 (35.7%) 7 (32%) 13 (37%)
50–70 10 (35.7%) 8 (36%) 18 (51%)
70+ 3 (10.7%) 1 (4.5%) 0 (0%)

c. Gender distribution of workshop participants by category

Community member (n (%)) Healthcare pr

Pre (n = 28) Post (n = 20)** Pre (n = 32)

Female 17 (61%) 14 (70%) 32 (100%)
Male 11 (39%) 6 (30%) 0 (0%)

*62 participants in total took the post-course survey. However, 10 of those only answered
**This question was skipped over by some respondents. While they are omitted here, th
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workers and 16 community members. The group was 91% female; 56%
were 50–70 years of age.

3.2. Longitudinal survey results

3.2.1. General climate change awareness
Baseline knowledge and attitudes regarding climate change were

notable for a recognition of climate change but a lack of understanding
around its causes and impacts as shown in Table 3.

All survey analysis respondents stated they both believed climate
change was real and that it is “happening now”, with no change across lon-
gitudinal surveys.

Regarding the causes of climate change, the majority of participants
(62%) originally stated that climate change is caused “equally by human
activities and natural environmental changes,” while 35% stated it was
either “mostly” or “entirely” due to human activities. Following the work-
shop there was a slight increase in the number of respondents who believed
climate change was “mostly” due to human activities (Table 3).
(n, (%)) Post (n, (%))

(44%) 22 (36%)
(56%) 40 (65%)
(100%) 62 (100%)*

fessional (n (%)) All participants (n (%))

* Post (n = 40) Pre (n = 63) Post (n = 62)

5 (13%) 9 (14%) 11 (18%)
17 (43%) 23 (37%) 24 (39%)
17 (43%) 28 (44%) 25 (40%)
1 (3%) 3 (5%) 2 (3%)

ofessional (n (%)) All participants (n (%))

** Post (n = 39)** Pre (n = 60) Post (n = 59)

38 (97%) 49 (82%) 52 (88%)
1 (3%) 11 (18%) 7 (12%)

biographical and end-of-course questions (did not complete longitudinal questions)
eir responses are included elsewhere.



Fig. 2.Workshop and survey participation.
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Participants were asked howmuch climate change affects them person-
ally, people in their community, people in their country, people in other
countries and future generations. While prior to the workshop the majority
of participants did recognize that climate change would affect themperson-
ally (61.8%), their community (61.8%), or their country (67.6%) – a
greater number of participants believed climate changewould affect people
in other countries (78.1%) and future generations (88.2%). Following the
workshop, the overwhelming majority of participants demonstrated under-
standing that climate change would affect all five categories of people
(Supplemental Table 2).

3.2.2. Awareness of climate and health impacts in the Bahamas
Pre-workshop, the majority of participants recognized stronger hurri-

canes (100%), rising sea levels (94%), hotter temperatures (91%) and
more floods (85%) as relevant impacts of climate change in the Bahamas.
In the post workshop assessment, the acknowledgement of these risks
increased among participants (rising sea levels (100%), hotter tempera-
tures (100%) and more floods (97%), while the majority of participants
were also able to recognize degraded air quality (88%), loss of biodiversity
(73%), drought (50%), colder winters (41%) andmelting glaciers (29%) as
relevant risks in The Bahamas. Statistically significant improvements in
hazard recognitionwere seen for climate-relatedexposures due todegraded
air quality, more droughts, colder winters, and melting glaciers (Fig. 3).

In the pre-workshop assessment, participants identified respiratory dis-
eases, (85.3%), anxiety, depression, and other mental health conditions
(82.4%), and gastrointestinal diseases (79.4%) as conditions which can
be affected due to climate change. Fewer respondents identified diabetes
(20.6%), injuries and violence (32.4%), heart disease (35.3%), and poor
pregnancy outcomes (41.2%) (Fig. 4). The post-workshop survey showed
5

improvement among all categories with statistically significant increases
seen in awareness of respiratory diseases, mental health conditions, preg-
nancy outcomes, heart disease, injuries and violence and diabetes as
being climate-sensitive. Overall understanding of health implications in
the groupwas higher among healthcare workers than communitymembers
(See appendix 4).

Regarding population-level vulnerability to climate and health impacts
in The Bahamas, over 80% of participants initially recognized the elderly,
children and individuals with chronic medical conditions. Following the
workshop, there was a significant increase in awareness of additional
vulnerable populations including immigrants, pregnant individuals and
those in poverty (Fig. 5). Vulnerable group identification was generally
the same among community members and healthcare professionals (See
Appendix 3).

3.2.3. Climate change and health action
Following the workshop, participants nearly unanimously stated that

action by the government (100%), the community (100%), health profes-
sionals (100%), international organizations (100%), and individuals
(91%) was needed to respond to the health impacts of climate change
(Table 4), representing an upward trend in acknowledgement of the
multisectoral nature from pre-post workshop.

Pre and post workshop attitudes regarding climate action were high. In
both pre- and post-workshop assessments, nearly all respondents stated
they believed they could do something to combat the causes and health im-
pacts of climate change (100%) and wanted to do something (100%)
(Supplemental Table 3).

Pre-workshop, participants reported mixed feelings when asked to rate
how prepared they felt to work on addressing the health impacts of climate



Table 3
General climate change awareness.

a. Do you believe climate change is real?

Pre Post Change P-value

Yes 34 (100%) 34 (100%) 0%
No statistically significant changeNo 0 (0%) 0 (0%) 0%

Don't know 0 (0%) 0 (0%) 0%

b. If you believe climate change is real, when do you think it will happen?⁎

Pre Post Change P-value

Happening now 34 (100%) 33 (100%) 0%
No statistically significant changeIn the future 0 (0%) 0 (0%) 0%

Don't know 0 (0%) 0 (0%) 0%

c. Assuming climate change is real, what is causing it?

Pre Post Change P-value

Entirely by human activities 6 (18%) 6 (18%) 0%

No statistically significant change

Mostly by human activities 6 (18%) 9 (27%) 9%
Equally by human activities and natural environmental changes 21 (62%) 19 (56%) −6%
Mostly environmental changes 1 (3%) 0 (0%) −3%
Entirely natural environmental changes 0 (0%) 0 (0%) 0%
None of the above because climate change isn't happening 0 (0%) 0 (0%) 0%

d. How much do you think that climate change affects….?

Affected Group Response Pre Post Change P-value

You personally? A great deal 21 (62%) 31 (91%) 29% 0.0015 (McNemar)
Moderately 11 (32%) 3 (9%) −24%
Slightly 2 (6%) 0 (0%) −6%
Not at all 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

People in your community? A great deal 25 (74%) 31 (91%) 17%
Moderately 8 (24%) 3 (9%) −15% 0.0263 (McNemar)
Slightly 1 (3%) 0 (0%) −3%
Not at all 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

People in your country?⁎ A great deal 23 (68%) 29 (91%) 23% 0.0147 (McNemar)
Moderately 10 (29%) 3 (9%) −20%
Slightly 1 (3%) 0 (0%) −3%
Not at all 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

“People in other countries?”⁎ A great deal 25 (78%) 29 (91%) 13% No statistically significant change
Moderately 7 (22%) 3 (9%) −13%
Slightly 0 (0%) 0 (0%) 0%
Not at all 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

“Future generations?”⁎ A great deal 30 (88%) 30 (91%) 3% No statistically significant change
Moderately 4 (12%) 3 (9%) −3%
Slightly 0 (0%) 0 (0%) 0%
Not at all 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

⁎ Indicates a respondent or multiple respondents did not respond to this question.
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change on a scale of 1–10 with 1 being “not ready at all”. A longitudinal
analysis showed an increase in the self-reported preparedness participants
felt to address the health impacts of climate change (p < 0.001 via paired
Wilcoxon Rank-Sum) (Fig. 6.)

3.3. Post-workshop assessment

Following the workshop, 73% of health professionals and 73% commu-
nitymembers reported that they felt very prepared to collaborate with each
other to address root causes and health impacts from climate change
(Supplemental Fig. 1).

Roughly equal numbers of community members (68%) and health pro-
fessionals (70%) reported that the workshop had prepared them “very
well” to speak with patients/community members about climate change
and their health. The remainder felt prepared to have conversations with
patients and community members, but in limited scenarios (Supplemental
Fig. 2).
6

Regarding how knowledge gained during the workshop would change
their community/professional/business and individual efforts and
activities, 80% of healthcare professionals and 68% of community mem-
bers reported that the new knowledge and skills they had obtained would
change their efforts and activities to a large degree while the remainder re-
ported that it would change some aspects of their efforts and activities
(Supplemental Fig. 3).

A similar proportion of healthcare professionals (78%) and community
members (77%) reported that the knowledge and skills they gained from
the workshop would change their personal behavior to a large degree
while the remainder reported that it would change some aspects of their
behavior (Supplemental Fig. 4).

When askedwhether the workshop prepared them to serve as leaders in
climate and health initiativeswithin their communities or workplaces, 50%
of community members and 43% of healthcare professionals reported feel-
ing confident,while the remainder reported that they felt they neededmore
knowledge or experience to serve as a leader (Supplemental Fig. 5).



Fig. 3. Longitudinal change in response to the question, “What impacts of climate change are relevant in The Bahamas?”
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When asked if this workshop was effective in equipping them with ac-
tionable solutions for their communities, 55% of community members
and 60% of healthcare professionals reported they felt knowledgeable
and equipped to enact solutions, while the remainder reported that they
felt somewhat equipped but needed more training (Supplemental Fig. 6).

4. Discussion

Community members and healthcare professionals stand on the front
lines of the climate crisis, yetmany barriers exist which prevent meaningful
engagement and action [14]. The MoHW of The Bahamas, in collaboration
with EarthMedic/EarthNurse and the Global Consortium on Climate and
Health Education, delivered a 2-day workshop designed to build knowl-
edge, skills, collaboration, and ultimately adaptive capacity of the Baha-
mian healthcare workforce and community members. In total, 91
individuals from the islands of Abaco, Grand Bahama and New Providence,
representing youth andmany sectors of civil society and the healthcare pro-
fessions, participated simultaneously in this workshop linked realtime by
technology across the three sites. This tri-island hybrid training helped fos-
ter a sense of individual island spirit, collaborative inter island camaraderie
and a cross-country awareness of the impact of climate change within The
Bahamas. The goals of this training workshop were to (1) Increase commu-
nity stakeholder and health professional knowledge about climate and
health, (2) Equip community stakeholders and health professionals with
knowledge and skills that could be readily incorporated into practice,
(3) Encourage self-efficacy in individual and collaborative community-
level action, (4) Increase communication and collaboration between health
professionals and community stakeholders with each other and the public
and (5) Empower or build confidence within health professionals and
7

community stakeholders to be able to share about climate changes with
others in their community of practice or sphere of influence.

This training curriculum appears to have successfully increased commu-
nity members' and healthcare professionals' knowledge about climate
change and its implications for health. Following the workshop, partici-
pants reported increased understanding of the causes of climate change,
who would be affected, and to what degree. Furthermore, we observed an
increased understanding of climate-related exposures relevant to The
Bahamas, including rising sea levels, hotter temperatures, more floods,
degraded air quality, loss of biodiversity, and floods. Additionally, partici-
pants increased their ability to recognize climate-sensitive diseases and
health outcomes of relevance to The Bahamas, including respiratory dis-
eases, mental health conditions, pregnancy outcomes, heart disease, inju-
ries and violence and diabetes. Importantly, participants were better able
to identify climate-vulnerable populations, including immigrants, pregnant
individuals and those in poverty.

Based on results from the post-workshop assessment, many community
members and health professionals felt they gained some knowledge and
skills that could be readily incorporated into practice, but opportunities to
further empower these cohorts remain. While the majority of participants
reported that the knowledge they gained would change their community/
professional/business and/or individual efforts and activities and their per-
sonal behavior, only half of participants reported feeling confident serving
as leaders of initiatives in their communities and just over half reported that
they felt equipped with actionable solutions. Many reported that they felt
they needed additional training to lead climate actions in their communi-
ties and professional practices.

Longitudinal and post-workshop questions were used to assess whether
this workshop encouraged self-efficacy in individual and collaborative



Fig. 4. Longitudinal change in response to the question, “Which of these conditions can affect people because of climate change?”
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action. While personal willingness to act on the causes of climate change and
its health impacts was already high going into the workshop, we saw a dra-
matic increase in participants' feeling of readiness to tackle climate change
and its health consequences (Fig. 6). Furthermore, in longitudinal analysis,
there was a trend towards participants recognizing multiple stakeholders
including health professionals, the government, and community members
as being responsible for taking action (Table 4).

The majority of participants reported that the workshop prepared them
to collaborate with each other to address root causes and health impacts from
climate change. A smaller majority reported that the workshop equipped
them to speak with patients and community members, but many acknowl-
edged limitations to their ability to hold such conversations (Fig. 8). The
results appear promising for this type of capacity building.

The specific knowledge gains and shift in attitudes of readiness to
address the climate and health crisis are promising, however, to be fully ef-
fective, participants would need further support through a supportive local
and national environment, additional skills building as ambassadors, edu-
cators, and incentives andfinancial investment to implement climate action
in their communities.

There is a paucity of literature comparing outcomes from similar work-
shops, courses or trainings from which we can draw comparisons. There
were no available published outcomes for any existing courses that focused
particularly on the education of community members and health workers
as a group. Feedback for similar training programs (i.e. short courses on
climate and health targeting medical students) were often very brief, or
comprehensive analysis of feedback was not published [17].

4.1. Strengths and limitations

The strengths of this workshop included strong leadership from the
MoHW of The Bahamas, that had previously undertaken a KAP study
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which informed the gap analysis; a Climate Change and Health Project
Team in the MoHW that supported the tri-island planning for the work-
shops; support from international, regional and local experts that insured
the curriculum was culturally-attuned with relevant climate experiences
and relatable climate case studies; wide geographic representation among
health professionals and a large diversity of community stakeholders;
deep engagement of experts from within the MoHW and the region to
serve as workshop faculty; ample opportunities throughout the workshop
for group work and bi-directional engagement among workshop faculty
and participants; an evidence-based approach which adhered to global
competencies for responding to the health impacts of the climate crisis
and finally the undergirding of financial support from the GCF Readiness
Proposal funding and the Government of The Bahamas for inter-island
travel, accommodation, transport, supplies and the streaming technology.
The simultaneous workshops across three islands linked by technology
was a cost effective innovation and facilitated inclusion of the Family
islands.

An important limitation to recognize is the self-selection of partici-
pants into the workshop and into the longitudinal study cohort. Though
the workshop was widely promoted, it was organized on a short timeline,
and thus existing relationships between the MoHW and civil society and
healthcare professional organizations were leveraged to recruit partici-
pants. There was limited representation by several key vulnerable popula-
tions i.e. migrant population, persons with disabilities, pregnant women,
and outdoor workers. Additionally, data collection required participants
to engage in two optional surveys, which may have biased selection of
respondents toward those who were particularly engaged with the work-
shop, with strong pre-existing interest in climate change, or those who
had strong computer skills and/or internet access. The majority of partic-
ipants were women and thus the perspective of the male gender was
missed.



Fig. 5. Longitudinal change in response to the question, “What populations in the Bahamas do you believe are vulnerable to the health impacts of climate change?”

Table 4
Attitudes and beliefs regarding action on the causes and impacts of climate change on health.

a. To combat the health impacts of climate change, who do you think should respond? (Multiple choice. If counted, responded “Yes”)

Pre Post Change P-value

The government 30 (88%) 34 (100%) 12% No statistically significant change in any group
The community 30 (88%) 34 (100%) 12%
Healthcare professionals 29 (85%) 34 (100%) 15%
International organizations 31 (91%) 34 (100%) 9%
Individual action 29 (85%) 31 (91%) 6%

b. To combat the causes of climate change...

Response Pre Post Change P-value

Do you think you can do something?⁎ Yes 29 (96%) 34 (100%) 4% No statistically significant change
No 1 (4%) 0 (0%) −4%
Don't know 0 (0%) 0 (0%) 0%

Do you want to do something?⁎ Yes 34 (100%) 33 (100%) 0% No statistically significant change
No 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

c. To combat the health impacts of climate change...

Do you think you can do something?⁎ Yes 31 (100%) 33 (100%) 0% No statistically significant change
No 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

Do you want to do something?⁎ Yes 33 (100%) 33 (100%) 0% No statistically significant change
No 0 (0%) 0 (0%) 0%
Don't know 0 (0%) 0 (0%) 0%

⁎ Indicates a respondent or multiple respondents did not respond to this question.
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Fig. 6. Response to question: On a scale of 1–10 how ready do you feel to work on addressing the health impacts of climate change?
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4.2. Next steps and future directions

In initiatives to educate and empower, it is important to keep up
momentum. The second day of the workshop engaged the same group of
participants to brainstorm the vision for a Terms of Reference and an an-
nual work plan for a Climate and Health Advocacy Network (CHAN) for
The Bahamas. A draft structure of this network has been established and
teams, lead by community members and health professionals facilitated
by the MoHW, EarthMedic/EarthNurse, and supported by GCCHE, have
begun work on three islands, each having identified their most pressing
climate and health challenges. Furthermore, the CHAN has begun planning
a train the trainer style workshop, as this was identified by CHAN island
leaders, as well as in the survey, as a necessary next step to scale-up and en-
sure ownership of the implementation of effective climate action in The
Bahamas. Additionally, the MoHWand EarthMedic/EarthNurse, supported
by GCCHE have plans to review the curriculum with the input from the
workshop participants regarding how to streamline and augment to meet
the areas that were identified by participants as needing more education -
communicating about climate change, leading climate and health initia-
tives and implementing climate action/actionable solutions. To ensure
that all community members have equal access and opportunity consider-
ation should be given for language translation as well as the visual and
hearing impaired. It will also be necessary to seek further governmental
and international climate financing to ensure this work is not only scaled
up but has sustainable support to ensure measurable climate action takes
place in healthcare settings, workplaces and communities within The
Bahamas. Further, to create a more climate-educated health workforce, it
is recommended that climate and health sensitization and community en-
gagement training be rolled out across The Bahamas, as well as integrated
into curricula of health training institutions. Other Caribbean countries
may wish to consider similar training and capacity building initiatives.
5. Conclusion

Climate change is a reality in The Bahamas that will have increasingly
significant impacts on human health and healthcare. Community members
and health professionals are on the front lines of this crisis. Health protec-
tion in a changing climate depends upon a knowledgeable and empowered
workforce and community working in a connected and coordinated
healthcare system. Our experience with this workshop suggests that
10
training and engaging community stakeholders and healthcare profes-
sionals collaboratively can be an effective model to advance shared under-
standing of climate impacts and solutions. Such approachesmay have a role
to play in the development of sustainable and enduring partnerships that
can evolve over time and respond to a wide variety of climate-related
threats to health, thereby improving local and national resilience in Small
Island Developing States and across the world.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.dialog.2023.100141.
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