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Abstract
This thesis examines the relationship between human health, ecosystem health, and socioeconomic aspects on the Small Island Developing State of Dominica. It is based on a theoretical
framework that outlines fundamental links between human health and ecosystem health. The
framework suggests that good long-term health outcomes are dependent on careful
considerations of human socio-economic interactions with their surrounding ecosystems. Small
islands, Small Island Developing States in particular, are currently experiencing a health crisis
with alarming rates of non-communicable diseases. Generally, the health crisis is accompanied
by economic, social, and environmental struggles. This research aims to understand how the
island health crisis and the other island struggles might be linked. As well, the thesis aims to
underline the value of the small island microcosm as a study model for the comprehension of
complex social-ecological phenomena. An in-depth case study of one particular Small Island
Developing State, Dominica, was chosen as the research strategy to explore complex socialecological links on the island. The Dominica case study includes documentation of social,
economic, health, and ecological developments on the island in the 20th and 21st century.
Additionally, I conducted interviews with different Dominican stakeholders on health and health
changes in Dominica. The thesis research shows that Dominica has undergone immense changes
in health, society, economy, and environment in the 20th and 21st century. The major driving
force behind those changes was the introduction of the banana industry to Dominica in the mid 20th century. Careful analysis suggests that there are links among the epidemiological transition
from infectious to non-communicable diseases; a society that has transitioned from subsistence
farming to having many of the socio-cultural attributes of “modern” westernized societies; an

i

economic growth-centered development philosophy; and a changing, less resilient ecosystem.
The thesis concludes that it is crucial to respect these links when trying to address Dominica’s
health crisis, which would require a rethinking of Dominica’s development philosophy to one
that gives equal weight to economic, social, and ecological factors, and respects ecological health
as the foundation for long-term human well-being. The thesis further concludes that small islands
like Dominica, because of their unique small island attributes such as relative isolation and small
physical size, can be of immense value in understanding complex social-ecological phenomena,
and, therefore, potential leaders in developing ways of living sustainably in the long-term.
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Chapter 1: Introduction – Small Islands: Full of Doom and Potential
Study Rationale
Have you been lured, as I have, into envisioning the small island as a place of warmth,
sun, peacefulness, absence of stress and all things healthy, natural and beautiful? The small
island paradise is a notion that remains popular in our collective minds. Baldacchino (2012)
wrote “islands thus find themselves presented, even constructed de novo, as locales of desire, as
platforms of paradise, as habitual sites of fascination, emotional offloading or religious
pilgrimage” (p. 55). The lure of the island can be attributed to several influences, not the least to
tourism advertisements (Baldacchino, 2012, p. 56), which can sound as enticing as this:
Who doesn’t love to dream of turquoise waters lapping at their feet, and the absolute
tranquility afforded by palms swaying slowly in the ocean breeze? ... Here is a list of
seven little-known paradise islands that we think provide the perfect escape for those in
search of a little solitude. (Gaudreau, n.d.)
or,
Little Palm Island offers an other-worldly experience, in a number of ways. First, it truly
is another world – a unique island on the fringe of that fantastic collection of islands
called the Florida Keys. You cannot get there by car – Little Palm is a 20-minute ride in a
classic wooden launch ... Twenty minutes to paradise. (Knowles, n.d.)
This dreamy notion of the small island-paradise manages to survive in our imagination despite its
problem-ridden underbelly.
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The reality of small islands1,2 is in many ways less than paradisiacal as they face a
multitude of environmental, economic, and social problems. Among those problems is a
population health crisis, which is where my interest and the focus of this thesis rest. A noncommunicable disease (NCD) epidemic, with communicable diseases still being of concern,
characterizes the health crisis. In their disease pattern, small island developing states (SIDS)
follow a global trend, as NCDs, led by the “big four,” cardiovascular disease (hypertension,
coronary heart disease, and stroke), cancer, chronic respiratory disease, and diabetes mellitus, are
the leading causes of mortality worldwide (NCD Alliance, n.d.c; World Health Organization,
2017b). On SIDS, depending on the island region, the pattern of NCDs will vary slightly, but the
concern about a NCD crisis is palpable everywhere.
The Caribbean Commission on Health and Development (2006) described an escalation
of NCDs in the Caribbean, with heart disease, cancer, stroke, and diabetes being the leading
causes of death in the year 2000 (p. 2). Meeting in Port-of-Spain, Trinidad and Tobago in 2007
under the theme “stemming the tide of non-communicable diseases in the Caribbean,” the heads
1

2

For the purposes of this study, the term “small island” includes any island with a similar size (land
mass and population) to Small Island Developing States.
The focus of this thesis is on Small Island Developing States because they are a defined entity with
similar characteristics and issues. As “developing states,”, Small Island Developing States often lack
the financial means and medical infrastructure to buffer effects of ill-health, hence they present a
more genuine picture of ill-health and its consequences than rich countries would. As well, island
health data are easier to obtain for Small Island Developing States than for subnational island
jurisdictions, and Small Island Developing States health data can be compared readily among Small
Island Developing States and between Small Island Developing States and non-island countries. For
some of the small island health data presented in my thesis, subnational island jurisdictions are
included as well.
For more detailed information on Small Island Developing States and subnational island jurisdictions,
visit: unohrlls.org/custom-content/uploads/2013/08/SIDS-Small-Islands-Bigger-Stakes.pdf,
www.islandstudies.ca/jurisdiction.html
2

of government of the Caribbean Community vowed to address the NCD situation (Caribbean
Community, 2007). The resulting Declaration of Port-of-Spain was titled “Uniting to stop the
epidemic of chronic NCDs,” and aspired to “reduce the suffering and burdens caused by NCDs”
in the region “worst affected in the Americas” (Caribbean Community, 2007).
Data by the Pan American Health Organization (PAHO) confirms the increasing
proportional mortality from NCDs in the overall mortality spectrum in the Caribbean. In the nonLatin Caribbean, the proportional mortality from NCDs increased from 54.24% in 1995 to
78.12% in 2010; in the Latin Caribbean, it increased from 59.31% in 1996 to 83.69% in 2009
(Pan American Health Organization, n.d.d). Further, NCDs are now the predominant cause of
death in the Caribbean in people less than 70 years old. The numbers are especially impressive in
the Latin Caribbean, where, in the few years between 1996 and 2009, the proportional mortality
from NCDs in people less than 70 years of age rose from 50% to 81.51% (Pan American Health
Organization, n.d.d).3
In the Pacific region, the burden of NCDs on SIDS also weighs heavily. At their 2011
meeting, the Ministers of Health for the Pacific Island countries worried about Pacific Islands
being “in a crisis due to the rapid build-up of an overwhelming NCD epidemic” (World Health
Organization, 2011a, p.9). The same concerns were voiced by the leaders of the Pacific Islands
Forum, who recognized that the “epidemic proportions” of NCDs have plunged Pacific island
countries into a “human, social and economic crisis” (Pacific Islands Forum Secretariat, 2011, p.
3

These proportional numbers cannot be considered in isolation. The size of the population, the absolute
number of deaths as well as other indicators will make the proportional numbers more meaningful.
However, what the proportional numbers do tell us is that NCDs are the primary health concern
Caribbean countries are dealing with at this time.
3

15). NCDs, specifically cardiovascular disease, diabetes, chronic respiratory disease, and cancer,
have increased rapidly and now cause approximately 75% of deaths in the Pacific island
countries and areas (World Health Organization, 2011a, p. 24; World Health Organization, 2013,
p. 2). Especially disturbing is the fact that the majority of NCD deaths occur in the economically
active age bracket (Pacific Islands Forum Secretariat, 2011, pp. 5, 15).
In addition to the burden of NCDs, infectious diseases continue to be an issue on SIDS
despite a decline in infectious disease mortality. In the Caribbean, this is especially true for
HIV/AIDS, which in 2005 had a prevalence rate that was second only to sub-Saharan Africa
(Caribbean Commission on Health and Development, 2006, p. xvi). Additionally, the Caribbean
region is also “not free from the reality and the threat of other communicable diseases,” such as
tuberculosis, food-borne diseases, Dengue fever, and, more recently, Chikungunya and Zika virus
diseases, as well as neglected infectious diseases, which predominantly affect people in poor
socio-economic conditions (Caribbean Commission on Health and Development, 2006, pp. xv,
2-5; Pan American Health Organization, 2014; U.S. Department of Health and Human Services,
2014; U.S. Department of Health and Human Services, 2017b). In the Pacific island region,
communicable diseases still contribute significantly to the disease burden, especially in
Melanesian countries (World Health Organization, 2012a, p. 14). Typhoid fever, leptospirosis,
Dengue fever, influenza, diarrhoeal diseases, Chikungunya and Zika virus diseases, tuberculosis,
lymphatic filariasis, as well as malaria in certain Pacific Island countries, still commonly affect
Pacific islanders (World Health Organization, n.d.a; World Health Organization, n.d.b; World
Health Organization, 2012a, p. 14-17).

4

Governments, organizations, and institutions around the world recognize the significance
of the NCD epidemic and its negative consequences (World Health Organization, 2014, pp. 1-7).
On SIDS, the NCD epidemic hit suddenly and explosively as SIDS have undergone an
particularly rapid epidemiological transition from infectious to chronic diseases.4 Consequently,
SIDS are keenly aware of the threat NCDs pose to the well-being of their populations and their
socio-economic development efforts, and are trying to address the issue (Caribbean Community,
2007; World Health Organization, 2011a).
Since many risk factors for developing NCDs are behavioural in nature, in theory, NCDs
should be preventable (U.S. Department of Health and Human Services, 2017a). The World
Health Organization (WHO) estimated that about 80% of heart disease, stroke, and type 2
diabetes, and over 40% of cancers could be cost-effectively prevented by mainly improving
diets, getting more active physically, and reducing tobacco consumption (World Health
Organization, 2005, pp.18, 19, 90). SIDS have been acting upon this knowledge.
With the 2007 Declaration of Port of Spain, Caribbean governments presented a road map
on how to curb NCDs.5 Aside from promoting healthy behaviour, the document targeted tobacco
and alcohol consumption, food and nutrition, and physical activity with new trade and
agricultural policies, taxes, bans, and regulations (Hospedales, Samuels, Cummings, Gollop, &
Greene, 2011, p. 394). Further, the Port of Spain Declaration advocated for improved screening
and management of NCDs as well as a regional plan to monitor the actions agreed upon in the
Declaration (Hospedales et al., 2011, p. 394). Lastly, the Declaration recognized the importance
4
5

See more on epidemiological transition in chapter 3.
See Appendix A for Declaration of Port of Spain, 2007 and summary.
5

of collaboration among the different societal sectors to address NCDs and recommended the
establishment of national inter-sectoral commissions on NCDs (Hospedales et al., 2011, p. 394).
In the Pacific, the Honiara Communiqué,6 originating from the 2011 Ministers of Health
meeting, presented a set of recommendations to address the NCD epidemic. The document
primarily addressed the importance of a “whole-of-society,”, “whole-of-government,” and
“whole-of-region” response to NCDs, meaning that NCDs cannot be addressed solely from
within the health sector (World Health Organization, 2011a, p. 27). In terms of specific
recommendations, the Honiara Communiqué promised to implement “evidence-based
initiatives” to reduce NCD risk factors and to address “the social determinants of health” (World
Health Organization, 2011a, p. 26). Further, the communiqué wanted to strengthen national
health systems to ensure adequate funding for NCD prevention and control, and ensure adequate
monitoring systems were in place to record progress in the effort to reduce NCDs (World Health
Organization, 2011a, p. 26). Finally, the Communiqué recommended the full implementation of
the WHO Framework Convention on Tobacco Control to reduce NCD risk factors stemming
from tobacco consumption.7 Fifteen years before the Honiara recommendations, the Yanuca

6
7

See Appendix B for Honiara Communiqué.
For information on the WHO Framework Convention on Tobacco Control see:
http://www.who.int/fctc/about/en/
6

Island Declaration (1995) and the resulting Healthy Islands movement,8, addressed NCDs in the
Pacific.
Despite the efforts by SIDS’ governments and governments around the world to address
the health situation of their populations, the NCD epidemic does not appear to be slowing down.
On a global level, a downward trend in NCD mortality9 was noted in “many” high income
countries; however, overall NCD mortality is projected to rise with the greatest increases in low
and middle income countries (World Health Organization, 2011b, pp. vii, 1). The WHO estimates
that, globally, deaths due to NCDs will rise from 36 million in 2008 to 44 million in 2020 (World
Health Organization, 2012b, p. 10). The Western Pacific Region,10 which includes the Pacific
Islands, is one of the two WHO regions with the largest projected increases in NCD deaths by
2020 (12.3 million deaths) (World Health Organization, 2012b, p. 10). In Latin America and the
Caribbean, including the Caribbean islands, NCD deaths, as a part of total deaths, are projected
8

Healthy Islands is a far-sighted public health initiative with the goal to protect the health of the people
(NCDs being one of the big concerns) and the environment, which increasingly have come under
pressure from economic developing efforts (Galea, Powis & Tamplin, 2000, pp. 169, 170; World
Health Organization, n.d.e). Healthy Islands is based on the concept of health promotion, which
reaches beyond searching for single clues on how to prevent disease, and recognizes the complexity
of health, its multiple social, economic, and environmental determinants, and relies on holistic, multistakeholder approaches to create better environments for health (Canadian Public Health Association,
1996).
9 The WHO report does not mention morbidity. Morbidity numbers would provide a more complete
picture of high-income countries’ success in curbing NCDs. However, finding morbidity numbers
exceeded the scope of this thesis.
10 Western Pacific Region countries: American Samoa, Australia, Brunei Darussalam, Cambodia, China,
Cook Islands, Fiji, French Polynesia (France), Guam (USA), Hong Kong SAR (China), Japan,
Kiribati, Lao People’s Democratic Republic, Macao SAR (China), Malaysia, Marshall Islands,
Micronesia, Federated States of, Mongolia, Nauru, New Caledonia (France), New Zealand, Niue,
Northern Mariana Islands, Commonwealth of (USA), Palau, Papua New Guinea, Philippines, Pitcairn
Islands (UK), Republic of Korea, Samoa, Singapore, Solomon Islands, Tokelau, Tonga, Tuvalu,
Vanuatu, Vietnam, Wallis and Futuna (France) (World Health Organization, n.d.f).
7

to increase from 72% in 2008 to 81% in 2030 (World Bank, 2011, p. 2).11 Finally, in emerging
countries including most SIDS, the majority of NCD deaths and disability occur in the workingage population (Daniels, Donilon, & Bollyky, 2014, p.11). NCD deaths in the working-age
population (under 60 years) in low income and lower-middle-income countries are projected to
increase by more than 18% to 6 million by 2025 (Daniels et al., 2014, p. 23).
As mentioned previously, the health crisis is not a stand-alone crisis faced by SIDS. SIDS
are dealing with a number of economic, ecological, and social crises, which are intertwined with
the islands’ particular vulnerabilities and their efforts at modern development. Since the early
1990s, global conferences on sustainable development have addressed these challenges. They
include the United Nations (UN) Conference on Environment and Development in Rio de
Janeiro, 1992 (Agenda 21) and the first Global Conference on the Sustainable Development of
Small Island States in Bridgetown, Barbados, 1994 (Barbados Programme of Action for the
sustainable development of SIDS). Despite these longstanding global efforts, SIDS continue to
experience economic, ecological, and social problems. The latest international conference on
SIDS in Apia, Samoa in 2014, concluded that the progress of SIDS in attaining internationally
agreed development goals remained “uneven” and that “a number of significant challenges
remain[ed]” (United Nations General Assembly, 2014, preamble para. 14). Furthermore, the
conference stressed the “increasing” threat climate change poses to SIDS (United Nations
General Assembly, 2014, preamble para.11, climate change para. 31-46).

11 Despite a considerable search, I could not find more specific numbers for Pacific or Caribbean
islands.
8

Where does this leave us, and why am I taking an interest in the population health
situation on SIDS? Simply because the population health situation on SIDS is worrisome. NCDs,
due to their potential to cause disability and death early in life, reach beyond their ability to make
people sick. They lead to a loss of productivity, an increase in household poverty, and
considerable decreases in governments’ national income. As well, treatment costs for NCDs tend
to be exorbitantly high, which can be untenable for developing countries. Clearly, NCDs are
more than “just” a health issue; they are also a challenge to the socio-economic development of
SIDS. Infectious diseases are still of issue on SIDS. On SIDS and beyond, a new epidemiological
transition is leading into an era of re-emerging infectious diseases previously thought under
control and of newly emerging infectious diseases. Evidently, upon broader consideration of
SIDS’ issues, the population health crisis is not a crisis in isolation. SIDS are also struggling with
other social, economic, and environmental issues, which have arisen in the course of modern
development: population health, apparently, is simply one of them.
The health situation on SIDS is likely complex; a complexity, which is at odds with
assurances from governments and health officials that the reduction of NCDs should be relatively
straightforward at the very least. However, is it straightforward? It possibly is uncomplicated in
high-income countries.12 Progress to curb NCDs on SIDS so far appears slow and arduous
however (Samuels, Kirton, & Guebert, 2014, pp. 272 -276B); and projections point at an
increase of overall numbers of NCDs. Is this due to an anticipated lag period between measures
12 According to the WHO, a downward trend in NCD mortality was noted in high income countries (see
above). However, questions remain regarding NCD morbidity in those countries. What is the trend in
NCD morbidity in high-income countries? What are the costs associated with treating NCD patients?
What is the quality of life for NCD patients, etc.?
9

taken to reduce NCDs and visible results? Or, will low- and middle-income countries, SIDS
included, be unable to reduce the NCD burden significantly considering that they have
undergone rapid epidemiological transitions in often ill-equipped and underfunded health care
systems, and are experiencing socio-economic development challenges as well as unprecedented
environmental changes? In other words, are there and will there be non-anticipated elements that
will complicate the process of trying to reduce NCDs in SIDS?
Study Purpose and Research Approach
The purpose of this study is to understand the complexity of the population’s health
situation on SIDS. The study explores the origins of the current health situation and searches for
links between the health crisis and the economic, social, and environmental problems
experienced by SIDS. Additionally, it will determine the significance of such links in relation to
improving the health situation on SIDS.
The crucial aspect of the study is that SIDS are not only the bearers of the population
health problem to be investigated, but also the means of investigation. SIDS have unique
attributes that can be useful in the investigation of complex problems – territorial smallness and
relative geographical remoteness. These attributes will allow for the detection of phenomena,
which would be difficult to detect in larger settings. This has led some researchers to refer to
SIDS as microcosms (Nagarajan, 2006, p. 295). Percy et al. (2007) use the term “amplification
by compression” in discussing ecological and evolutionary processes of island flora, meaning
that most of these processes are amplified on islands and therefore “more clearly exposed”
(Percy, Blackmore, & Cronk, p. 193). My study aims to expand the amplification by
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compression concept by detecting the amplified changes and trends not only in the natural
environment, but also in the island society and economy, with the goal of assessing whether and
how the changes relate to population health.
To make use of the amplification by compression/microcosm phenomenon in my study, I
undertook an in-depth case study of one SIDS (see below). The case study follows developments
in the economy, society, and natural environment of the SIDS over time and investigates how
these developments relate to population health. An in-depth case study of one SIDS, I believe,
permits the best exploration of possible complex links between human and ecosystem health and
socio-economic developments. These links are multi-directional and multi-dimensional;
however, an in-depth small island case study is useful because its goal is not to prove links, but
to provide an indication of where links exist and what consequences are associated with them.
The SIDS I chose to study is the eastern Caribbean island nation of Dominica. The island
has a small, mountainous territory and a small population of 73,897, the majority being of
African heritage (Central Intelligence Agency, 2018a). Dominica proudly refers to itself as the
“Nature Island” of the Caribbean thanks to its vast rainforests, countless rivers, and diverse
wildlife. Economically, Dominica still relies heavily on agriculture, and on tourism with a focus
on eco-tourism. Offshore financial services, offshore medical education, and the development of
geothermal energy sources also contribute to the economy.
The reason I chose Dominica as my case study is that it presents two opposing health
stories: Dominica has a rich and relatively undisturbed natural environment that encompasses
much of the island. Tourism promoters and journalists extol the splendour of Dominica's nature
11

(“the Nature Island”) and the positive effect it has on people's physical and mental health
(Osborne, 2008; “What to do in Dominica,” 2013). Further, Dominica has one of the highest per
capita rates of centenarians on earth. However, Dominica is carrying a burden of NCDs, which
compares to other SIDS: it is high and problematic. A 2011 report by the WHO, estimated NCDs
to account for 85% of all deaths in Dominica with cardiovascular diseases, cancers, diabetes
mellitus, and respiratory diseases being the most common ones (World Health Organization,
2011c, p. 65). What is behind the dichotomy between Dominica's abundance of natural wealth
and centenarians versus its high burden of NCDs? How do these positive and negative health
phenomena coexist? These questions are why I found Dominica to be an intriguing island for my
study.
My study includes literature searches and fieldwork. I used primary and secondary
sources to give an overview of SIDS’ population health in general, and to document health,
ecosystem, and socio-economic developments in Dominica in the 20th and 21st centuries,13 For
my Dominica case study, I also conducted interviews with different Dominican stakeholders. I
used the interviews to gain insight into the perception of health by a varied group of
stakeholders. The analysis of my study was guided by the question of whether it is possible to
detect links between human and ecosystem health and socio-economic aspects. The theoretical
underpinnings documenting such links were superimposed on health, ecosystem, and socioeconomic developments in Dominica. I analyzed the interviews to investigate how the perception

13 I chose the 20th and 21st centuries because human health in Dominica has changed dramatically in
this time period from prevailing infectious diseases to an overwhelming dominance of NCDs.
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of health by different stakeholders reflects on the concept of health as a complex phenomenon
with links to ecosystem health and socio-economic aspects.
Through a thorough exploration of population health in the SIDS of Dominica, this thesis
will provide new understanding of the complexity of population health on SIDS. Why is there
such an epidemic of NCDs on SIDS? What are the roots and connections of NCDs? Why are
they difficult to control or stop? Why is the emergence or re-emergence of infectious diseases a
possibility? Knowing some of these answers may facilitate the process of making policies, which
are conducive to health and well-being on SIDS. I plan to contribute new understanding in the
value of the microcosm “small island” as a model for the analysis of complex population health
issues. Potentially, SIDS could be more than the bearer of health problems: by deciphering some
of the complexities of population health, they could be instrumental in trying to solve health
problems.
Research Question
Can an in-depth case study of the small island of Dominica reveal links between
population health, ecosystem changes, and socio-economic developments?
Objectives
1. Perform a critical examination of the theoretical underpinnings of links between human
health, ecosystem changes, and socio-economic developments.
2. Demonstrate health issues on SIDS.
3. Undertake a case study of the SIDS of Dominica to explore links between human health,
ecosystem changes, and socio-economic developments.
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4. Explore the usefulness of the microcosm small island as a study model to comprehend
complex links between human health, ecosystem changes, and socio-economic
developments.
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Chapter 2: Literature Review – Understanding the Complexity in Health
Theoretical Framework/Theoretical Underpinnings of the Complexity in Health
The theoretical framework of my thesis is embodied by the notion that human health is
determined by a complex web of social, economic, cultural and biophysical factors, while at its
core, it is fundamentally reliant on earth’s natural systems and their services. Humans have long
been aware of complex interactions in health. In India, 5000 years ago, Ayurveda, the world's
oldest system of medicine, was founded on the principle that elements of the body, diet, time,
and season interact in shaping health. Achieving health required “a balance of internal and
external elements, the individual, and the world” (Schatz & Berlin Jr., 2011, p. 28). Ancient
China also favoured a holistic view of health, perceiving health as a balance between the two
opposing forces Yin and Yang, which could be influenced by diet, lifestyle, the environment and
emotional states (Schatz & Berlin Jr., 2011, pp. 31, 32; “The yellow emperor’s classic,” n.d.).
Similarly, Greek physician Hippocrates, one of the fathers of western medicine, placed emphasis
on observing all factors that might influence health. He pointed to the environment, climate, and
lifestyle as important determinants of health (Schatz & Berlin Jr., 2011, pp. 33, 34).
In the 19th century, major public health interventions reflected perceived links between
health and environmental conditions (Eisenberg et al., 2007, p. 1216). In the 20th century, with
the advances of the germ theory of disease14 and the introduction of modern medicine, a
biomedical approach began to dominate the health field (Eisenberg et al., 2007, p. 1216; Schatz
14 The germ theory of disease states that specific microbes cause specific diseases. The theory was
developed and proven in Europe and North America between approximately 1850 and 1920, and
revolutionized the theory and practice of medicine and the understanding of disease (Harvard
University Library Open Collections Program, n.d.).
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& Berlin Jr., 2011, pp. 25, 26). The biomedical approach concentrates on diseases, how to
diagnose and treat them, and is concerned less about the wider circumstances causing disease
(Lebel, 2003, p. 5). In this technology-infatuated world, the appeal and dominance of the
biomedical approach is enduring, with governments, industry, and health programs embracing it
globally.
However, scholars urging the contemplation of health complexity have never been muted
and currently are resurging, fuelled by events such as an emergence and re-emergence of
infectious diseases, a global epidemic of chronic NCDs, climate change, unequal distribution of
wealth, and poverty. Renowned microbiologist and humanist-philosopher René Dubos argued in
his 1959 book, Mirage of Health, that there was an overemphasis on the germ theory of disease
and that health resulted from the adaptation of humans to their environments. Dubos (1959) was
convinced that neither science nor technology could alter the relationship between living
organisms and their environment, and the process of humans adapting and maladapting to their
environment ultimately accounted for health or ill health.
In the mid-1970s, the Lalonde Report, commissioned by then-Canadian minister of health
Marc Lalonde, was the first significant document to reflect on health and its multiple
determinants at a national government level (Lalonde, 1981). With the WHO’s “ Health for All”
strategy in the late 1970s, the 1978 Alma Ata Declaration, and the 1986 Ottawa Charter for
Health Promotion, important milestones were set at a global level to redefine how we think about
health. The Alma Ata Conference on Primary Health Care, organized by the WHO and UNICEF,
emphasized the importance of social and economic development in promoting health, urged the
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involvement of sectors other than the health sector in shaping health policy, and pointed to
primary health care as the key ingredient in achieving health for all (World Health Organization,
1978).
The Ottawa Charter for Health Promotion, originating from the first International
Conference on Health Promotion in Ottawa organized by the WHO, laid the foundation for the
movement of health promotion, which has had a major influence on public health policy around
the world. Health promotion recognizes that social, economic, environmental, cultural, political,
behavioural, and biological factors all influence health. Health promotion views societies as
complex, in which “health cannot be separated from other goals”, and in which “inextricable
links between people and their environment constitutes the basis for a socio-ecological approach
to health” (World Health Organization, 1986). Based on these principles, health promotion
believes that the health sector alone cannot ensure good health outcomes, and that the added
involvement of other sectors in government and non-governmental institutions and organizations
is crucial (Canadian Public Health Association, 1996; World Health Organization, 1986). The
process towards good health is seen as one of negotiation, adaptation, and conflict resolution
with the ultimate goal of empowering communities to provide conducive environments for health
and enabling people to make choices that will lead to good health (Waltner-Toews, 2004, p. 92;
World Health Organization, 1986).
Outside the health field, the notion of links between health, the environment, and socioeconomic aspects started to emerge on the world's agenda. The 1992 UN Conference on the
Environment and Development in Rio de Janeiro (Earth Summit) made a clear connection
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between health, the environment, and sustainable development (United Nations, 1992, chapter
6). Agenda 21, the landmark document resulting from the conference, outlined sustainable
development options for the 21st century, prominently featuring the protection and promotion of
human health.
Agenda 21 strongly underlined two points regarding human health and sustainable
development. First, it stated that the “physical, spiritual, biological and economic/social
environment” interact in shaping health (United Nations, 1992, chapter 6, para. 6.3). In regard to
sustainable development, this means that a lack of development can have adverse effects on
health, yet at the same time, the impact of development on the environment can have negative
effects on health too. Further, an unhealthy population can be a hindrance to sustainable
development through negative socio-economic and environmental effects. The second point
Agenda 21 made relates to the first one. To achieve good health outcomes, there must be a joint
effort between different sectors of government as well as organizations and groups outside
government (United Nations, 1992, chapter 6, para. 6.1). Agenda 21 was monumental in pointing
out a clear link between the environment and health, thereby, setting the tone for further
discussions in the international community on sustainable development.
After Agenda 21, the 2002 UN World Summit on Sustainable Development in
Johannesburg, the 2012 UN Conference on Sustainable Development in Rio de Janeiro (Rio +
20), and the Intergovernmental Panel on Climate Change, have all addressed the social,
economic and ecological components and interactions in health. In my opinion, one of the most
essential international contributions to the understanding of the complex influences on human
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health and well-being came in the form of the Millennium Ecosystem Assessment in 2005. The
Millennium Ecosystem Assessment, called for and carried out under the guidance of the UN, was
a comprehensive analysis of the consequences of ecosystem change for human well-being. Its
particular focus was on ecosystem services15, from which people benefit and, “while buffered
against environmental changes by culture and technology,” are “fundamentally dependent on”
(Millennium Ecosystem Assessment, Synthesis, 2005, p. v). The Millennium Ecosystem
Assessment operated based on a conceptual framework that carefully outlined the complex
interactions associated with health and well-being.16

15 Ecosystem services: see Figure 1.
16 Aside from human health, the Millennium Ecosystem Assessment also uses the notion of human wellbeing. It identifies five aspects of human well-being: basic material for a good life, health, good social
relations, security and freedom of choice and action (Millennium Ecosystem Assessment, Health
synthesis, 2005, p. 14). Yet, the Millennium Ecosystem Assessment (Health synthesis, 2005)
recognizes that health is a “bottom line (or integrating) component” (p. 12) of well-being as it can be
influenced by and influence the other components of well-being (p. 14).
See Appendix C for a graphic depiction of the main aspects of human well-being.
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Figure 1. Millennium Ecosystem Assessment conceptual framework of interactions between
biodiversity, ecosystem services, human well-being, and drivers of change (Millennium
Ecosystem Assessment, Synthesis, 2005, p. vii).

20

Describing the framework, the Millennium Ecosystem Assessment (Synthesis, 2005)
theorized that:
[P]eople are integral parts of ecosystems and that a dynamic interaction exists between
them and other parts of ecosystems, with the changing human condition driving, both
directly and indirectly, changes in ecosystems and thereby causing changes in human
well-being. ... At the same time, social, economic, and cultural factors unrelated to
ecosystems alter the human condition, and many natural forces influence ecosystems. (p.
v)
The framework also indicated that connections in health can span across different spatial and
temporal scales. For instance on a spatial scale, international trade rules can have negative effects
on local ecosystems, which in turn can affect the health of people living there. On a temporal
scale, for example, natural disasters can harm humans immediately, but they can also change the
socio-economic fabric of communities with possible health effects in the future.
The Millennium Ecosystem Assessment made two crucial and interrelated points. The
first one was that fundamentally humans rely on ecosystem services for their health and wellbeing. Although there were clearly other influences on health besides ecological ones, ecosystem
services were the only direct influence on human health and well-being over which humans do
not have agency. As seen in Figure 1, the arrow pointing from ecosystem services to human wellbeing and poverty reduction is the only sector that does not allow for strategies and interventions.
In other words, well-functioning ecosystem services are crucial to our health and well-being.
Secondly, humans, as one of the many living organisms present on the planet, are an integral part
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of the earth's ecosystems; humans not only influence ecosystems but also are influenced by them.
Our social, economic, cultural, and political activities directly influence our well-being, but they
also may have unintended and unknown consequences for the ecosystems surrounding us, which
in turn affect our well-being.
Some authors expressed a similar notion of interconnectedness in health with a Venn
diagram, where health intersects with the economy, the environment, and the community (Davies
& Sadler, 1997, p. 9; Lebel, 2003, p. 7) (see Figure 2).

Figure 2. Venn diagram showing health at the intersect of environment, economy, and
community (Lebel, 2003, p. 7).
Yet another graphic demonstration of the different and interacting influences on health is
the health circle (see Figure 3).
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Figure 3. “Onion skin diagram” depicting different influences on health within a nested set of
ecosystems (Webb, Surette, & Lemire, 2012, p. 14).
The circle depiction of health puts human health and well-being in the middle while
surrounding it with the ecosystems in which humans are embedded. This depiction, perhaps
clearer than the others, shows that humans are a part of the ecosystems surrounding them and
that their exchanges with the ecosystems are limited to the biosphere at the very most, beyond
which they do not receive any ecosystem services. While there are several circle depictions of
health, Figure 3 seems more comprehensive as it outlines the multiple interactions of humans
with the ecosystems, as indicated by the double-headed arrows, the different spatial scales of the
ecosystems, and their porous boundaries. The porosity of the boundaries indicates that people's
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interactions with the ecosystems surrounding them can reach across different scales. The only
missing aspect in the circle diagram is the temporal scale of the human – ecosystem interactions,
something to which the Millennium Ecosystem Assessment alluded (see above).
So far, the discussion of health in this chapter has revealed that there is complexity in
health. This complexity is difficult to grasp because of its many, different layers and attributes,
and, therefore, warrants further discussion. When contemplating complexity in health, the term
“wicked problem” comes to mind. Rittel and Webber (1973) coined the term in 1973 referring to
social problems. Rittel and Webber (1973) argued that planners of social policy dealt with
wicked problems as opposed to the natural sciences that usually dealt with tame or benign
(“definable and separable”) problems (p. 160). Wicked problems are ill-defined; have no
definitive formulation; bleed into one another, making it hard to measure success when trying to
solve them; can only have solutions that are good or bad, not true or false; cannot be tackled by
following a template; always have more than one solution; and, every wicked problem is a
symptom of another problem and every wicked problem is unique (Rittel & Webber, 1973, pp.
160 - 167; Wicked problems, n.d.).
Arguably, many health issues are wicked problems. To comprehend better the complexity
or “wickedness” in health, health needs to be seen as an aspect of social-ecological systems.
First, the social-ecological systems view links the human system (society, economy, culture, and
politics) with the natural system (ecosystems) in a two-way relationship (Berkes et al., 2016, p.
1). Social-ecological systems are complex systems as opposed to simple systems. Complex
systems are characterized by non-linearity, feedback loops, surprises, time lags and, therefore, by
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uncertainty and unpredictability (Berkes et al., 2016, p. 1; University of Manitoba, 2015).
Importantly, because of these complex systems attributes, understanding social-ecological
systems behaviour requires the analysis of social-ecological systems as a unit, rather than
examining the individual parts of the system (Berkes et al., 2016, p. 1; Liu et al., 2007).
Resilience thinking is a theoretical framework, which has developed models that are
applied to understand the dynamics of social-ecological systems (Folke et al., 2010; Walker,
Holling, Carpenter, & Kinzig, 2004). Resilience thinking examines how social-ecological
systems can achieve sustainability as they continually adapt through cycles of change. The
concept of resilience thinking emerged from systems ecology in the 1970s and started to be
applied to social-ecological systems in the 1990s. For a more poetic, but not less insightful read
on how to understand complex systems, I refer to a text written by Donella Meadows17.
Meadows (n.d.) titled it “Dancing with Systems” and discussed which attributes were important
to the dance. Among other issues, she advised:
1. Get the beat.
2. Listen to the wisdom of the system.
3. Expose your mental models to the open air.
4. Stay humble. Stay a learner. […]
7. Make feedback policies for feedback systems.
8. Pay attention to what is important, not just what is quantifiable.
9. Go for the good of the whole.
17 Donella Meadows (1941-2001): American environmental thinker, systems scientist, member of the
Club of Rome and principal author of “The Limits to Growth”.
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10. Expand time horizons.
11. Expand thought horizons.
12. Expand the boundary of caring.
13. Celebrate complexity.
14. Hold fast to the goal of goodness. (Meadows, n.d.).
David Waltner-Toews, a distinguished researcher in the field of ecosystem sustainability
and health, enlightened the topic of health in the context of social-ecological systems. In his
book Ecosystem Sustainability and Health, Waltner-Toews (2004) described people as living in a
“messy eco-social reality,” which can be viewed as Self-Organizing Holonocratic Open systems
(SOHOs) (pp. 13, 14). SOHOs are complex systems that are in a state far from thermodynamic
equilibrium, experience a constant influx of energy, cannot be understood by a single set of
mathematical models, may undergo sudden transitions between states (flips), and do not
necessarily have one preferred stable state (Waltner-Toews, 2004, p. 14). Waltner-Toews (2004)
explained three characteristics of SOHOs that help comprehend health in an eco-social context
(pp. 14-20).
1. Feedback loops. Interactions in a SOHO are comprised of positive and negative feedback
loops, which, together with openness and boundaries of the SOHO, result in selforganization of the system. For instance, in trying to prevent diseases by draining swamps
or building dams may create habitats for new diseases. Diseases are embedded in a
complex set of interactions and changing one etiological aspect is unlikely to have an
effect or worse, may have unintended negative consequences.
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2. Holonocracy. Holonocracy is a term that describes how each whole is a part of something
larger and at the same time comprised of subsystems within, which is true both socially
and ecologically. For example, people are members of families, families make up
neighbourhoods as well as communities of interest. Each whole is defined as a holon and
the nested hierarchy, of which it is part, a holonocracy. Importantly, holonocracies
“arborize” and “reticulate,”, meaning they “grow up and branch like trees across many
layers” and “create networks at any given level” (Waltner-Toews, 2004, p. 19). Individual
family members may become sick due to physical and behavioural relationships in the
family, non-humans included, whereas family health can be compromised because the
neighbourhood suffers from issues such as bad air quality, lack of jobs, violence.
3. Multiple perspectives. Feedback loops have different effects at different levels of a
holonocracy, which is why people look at situations differently. An example WaltnerToews mentions is how one person can see draining swamps as disease control while the
other sees it as a loss of wildlife and clean water. Differing views such as these may be
legitimate; however, they greatly complicate the journey of health promotion.
As mentioned previously, viewing health as an aspect of socio-ecological systems is no
longer a fringe concept embraced by a few rogue scientists. Rather, it has become the firm
position of key players in health and environment. In a 2015 publication, the Canadian Public
Health Association (2015) addressed the ecological determinants of health and laid out a ninestep agenda of action for public health professionals based on a socio-ecological model of
population health. The document recognized that the “social and ecological determinants of
health intertwine and interact, influencing each other and ultimately the health of people ... along
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with the health of the countless other species with whom we share the planet” (Canadian Public
Health Association, 2015, p. 1). The UN Environment Programme in its Global Environmental
Outlook 5 (GEO-5) uses the term “Earth System” and shows its connection to human well-being
(2012, pp. 193-214). The Global Environmental Outlook 5 describes the Earth System as a
complex social-ecological system, characterized by multiple physical, chemical, biological, and
social processes interacting at different scales and levels of the system, and with a tendency
towards non-linear system changes (United Nations Environment Programme, 2012, pp. 194198). The GEO-5 recognizes humans as an integral part of the Earth System, which means that
our health and well-being are subject to system dynamics (United Nations Environment
Programme, 2012, pp. 199-210). For instance, climate change can have negative effects on food
security, or directly threaten human health through events like flooding and mudslides. Malaria
vectors can develop rapidly through land use change and deforestation altering habitats. In
Australia, the clearance of native vegetation for farmland forced aboriginal peoples to find work
on cattle farms and adapt to Western diets, which led to obesity and chronic disease.
Empirical Evidence of Complex Social-Ecological Interactions in Health
Perhaps the most publicized topic of how socio-ecological interactions can affect human
(and animal) health is the effect of climate change on health. Humans, by their sheer numbers
and economic activities, have caused the global climate to change, and have operated “in
ecological deficit since the 1970s” (McMichael & Woodruff, 2002, p. 590). Despite the
magnitude of change the climate is undergoing, the effects of climate change on human health
are difficult to prove. This is because influences on health are complex and multiple; because
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climate change affects health through different pathways; because humans have social and
cultural means to buffer the effects of climate change on health; and because empirically-sound
research on the climate change-health topic requires long-term studies (Beniston, 2002, p. 333;
Confalonieri et al., 2007, p. 396; Haines, Kovats, Campbell-Lendrum, & Corvalan, 2006, pp.
585-588; McMichael & Woodruff, 2002, pp. 590, 591). Consequently, much has been written in
the literature about potential and projected effects of climate change on health such as
heatwaves; floods and storms; sea level rise; range and seasonality of infectious diseases;
decreased water quality and quantity; changes in local agro-ecosystems affecting food security;
and economic dislocation (Beniston, 2002, pp. 333-336; Haines et al., 2006, pp. 586-590;
McMichael & Woodruff, 2002, p. 590).
Nonetheless, empirical evidence demonstrates that climate change is affecting health.
McMichael and Woodruff (2002) quoted sources that associate an increase in tick-borne
encephalitis in Sweden with warmer winters in that country; an ascension of malaria to higher
altitudes in the eastern African highlands with local warming; and the intensification of the El
Nino Southern Oscillation with rates of diarrhoeal disease in Bangladesh (p. 590). While some
researchers disputed the effects of a warming climate on malaria rates in eastern Africa, others
have linked El Nino episodes, which are projected to be more extreme in the future, to increased
rates of malaria in South America (Alonso, Bouma, & Pascual, 2010; Beniston, 2002, p. 335; Cai
et al., 2014; Haines et al., 2006, p. 589; Stern et al., 2011).
In its Fourth and Fifth Assessment Report, the Intergovernmental Panel on Climate
Change summarized the empirical evidence that existed to date about climate change effects on
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health. Climate change had “altered the distribution of some infectious disease vectors;” “altered
the seasonal distribution of some allergenic pollen species;” “increased heatwave-related
deaths;” and “reduced food production for some vulnerable populations” (Confalonieri et al.,
2007, p.393; Smith et al., 2014, p. 713). Again, the empirical evidence may not be very
substantial. However, the Intergovernmental Panel on Climate Change and other reputable
players like the WHO and the U.S. Global Change Research Program presented substantial and
wide-ranging projections on how climate change will affect human health (Confalonieri et al.,
2007; National Climate Assessment, 2014; Portier et al., 2010; Smith et al., 2014; World Health
Organization, 2017a).
Beyond climate change, Butler, Corvalan, and Koren (2005) presented an overview of
studies documenting the effects that ecosystem change can have on human health (pp. 154-158).
The paper classified the effects of ecosystem change on health as direct, mediated, modulated,
and systems failure, with increasing complexity between direct and systems failure. One
example, mentioned as a direct effect on health, was the collapse of the cod fishery in the North
Atlantic, which resulted in unemployment, mental distress, and social dislocation. Under
mediated effects, the authors documented empirical evidence of how the epidemiology of
infectious diseases and some chronic NCDs was related to ecological factors. An example is the
appearance of Creutzfeld-Jacob disease, Nipah virus, and Hendra virus in humans caused by
changes in animal feeding and farming practices. Butler et al. categorized large-scale social and
economic collapses connected to reduced ecosystem services as modulated effects. Examples
mentioned were the collapse of the Mayan society, the collapse of Easter Island, the Irish famine,
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and the Rwandan genocide, in which all of the ecosystem changes linked complexly to social,
economic, and political factors.
The Millennium Ecosystem Assessment outlined further empirical evidence of how
human-ecosystem interactions relate to human health (Millennium Ecosystem Assessment,
Health synthesis, 2005, pp. 12-26). The Millennium Ecosystem Assessment mentioned links
between health and access to clean, fresh water; health and access to sufficient amounts of foods
that allow for a diverse diet; health and timber exploitation as well as power generation through
fuel combustion; health and access to biological products for medicinal purposes; health and
ecosystem waste management and detoxification services; health and changes in ecosystem
infectious disease regulation services; health and cultural, spiritual and recreational ecosystem
services; and finally, health and ecosystem climate regulation services.
An outbreak of Nipah virus in Malaysia is one example mentioned in the Millennium
Ecosystem Assessment (Health synthesis, 2005). The outbreak was especially illustrative in
explaining the complex links between human actions, ecosystems, and health (p. 19). Nipah
virus infection is a zoonotic disease18 that can cause acute respiratory syndrome and fatal
encephalitis in humans. In 1998, an El Nino-induced dry spell in Indonesia coincided with the
illegal burning of forests to clear land for plantations. The intense smoke that lingered for months
forced bats infected with Nipah virus to migrate to neighbouring Malaysia. There, the infected
bats encountered pigs that were held under intense farming conditions. The pigs developed signs
of Nipah virus infection and, in turn, infected more pigs as well as humans. One hundred people
18 Zoonosis: Disease that can be transmitted from animals to humans and vice-versa.
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died of encephalitis, and many pigs were culled to confine the epidemic, resulting in economic
losses. An expanding human population, poor governance, climate change, illegal land clearing,
forest fires, and intensive animal husbandry all played a role in the complex web that lead to the
epidemic.
The Millennium Ecosystem Assessment (Health synthesis, 2005) made another crucial
point by documenting how adverse ecosystem reactions disproportionally affected poor
populations (pp. 27-29). Poor populations are more directly dependent on local ecosystem
services because of their subsistence standard of living. A strong relationship was demonstrated
between ecosystem type and infant mortality rates in regions such as sub-Saharan Africa and
Asia, whereas in OECD (Organization for Economic Co-operation and Development) countries,
infant mortality rates varied little across populations living in a range of different ecosystems.
Wealthy populations were able to reduce some of their health vulnerabilities to ecosystem
degradation by importing resources from developing countries, effectively “outsourcing”
ecosystem degradation.
Finally, the journal EcoHealth published empirical evidence on links between human
actions, ecosystems, and health. First published in 2004, EcoHealth encourages publications
researching social-ecological interactions in health. Some of the research published was
preliminary, exploring the possible connections in health and setting the stage for further
research (for example: Berrang-Ford et al., 2005; Cifuentes & Rodriguez, 2005; Jardine,
Lindsay, Heyworth, & Weinstein, 2004; Kishk, Gaber, & Abd-Allah, 2004; Smoyer-Tomic,
Klaver, Soskolne, & Spady, 2004; Spiegel et al., 2004; Webb et al., 2004). These preliminary
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studies, although not conclusive, constituted an important first step in research that explored the
complexity of health; research that, by definition, ought to be long term. The journal also
featured several articles, which documented more conclusive evidence on complex links in
health, such as articles by Gilles, Galloway, Horwitz and Larson (2004); Goy and Waltner-Toews
(2005); Waltner-Toews, Neudoerffer, Joshi, & Tamang (2005); and Yanggen, Cole, Crissman, &
Sherwood (2004).
The study by Gilles et al. (2004) provided an interesting example of how different spatial
and temporal scales were considered when studying health issues. One of the study’s case studies
revealed a complex web of issues leading to health problems (skin rashes, headaches, and Ross
River virus infections) among residents along the Peel Harvey Estuary on the Western Australian
coast. Over two centuries ago, wetlands surrounding the estuary were drained and converted to
agricultural land. Gradually, agricultural practices on the newly acquired land led to
eutrophication in the estuary and algal bloom. Recently, residents of a seaside resort town built at
the mouth of the estuary that contributed to the eutrophication process, started to experience skin
rashes and headaches. These health problems were attributed to the algae and solutions to the
problem were considered. A straightforward solution to the algal problem was to connect the
estuary to the open sea via a channel, thereby allowing the estuary to be flushed by the tides.
However, the unforeseen consequence of the channel was that it provided ideal mosquito
breeding sites to emerge. Swiftly, the incidences of Ross River virus disease, which is
transmitted by mosquitoes, rose sharply and included a new strain of the virus introduced from
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the northern area of Australia via a new mosquito vector. In this case, an attempt to combat one
health issue (skin rashes and headaches) led to the creation of another (Ross River virus disease).
The Currently Dominating Approach to Health and Its Consequences
Despite growing recognition of the complexity surrounding health, governments, health
organizations, and institutions overwhelmingly subscribe to the biomedical model of health. The
clean-cut nature and straightness of the biomedical approach dominates our health climate – a
health climate marked by features like discipline thinking, one level/one dimensional thinking,
linear cause and effects models, the setting of single goals, as well as favouring investments into
research on drugs and vaccines over investments into basic public health measures.
David Waltner-Toews wrote extensively on this topic. First, consider discipline thinking
or compartmentalization of knowledge, which, by definition, locks knowledge into one specific
discipline, hindering it from being applied elsewhere. Waltner-Toews (2004) pointed to
compartmentalization of knowledge in research and departmentalism in government (pp. 104,
118). He mentions how government departments tend to fulfill specific mandates in health,
environment, and development, thereby addressing department specific issues like disease, water
quality, and economic development. However, the departments cannot address the systemic
forces that have caused the department specific issues (Waltner-Toews, 2004, p. 118).
Waltner-Toews (2001) also mentioned “cross-sectoral blindness,” referring to situations
where the promotion of health in one dimension, for instance through environmental
restructuring, led to unintended negative consequences in other aspects of health, such as the
emergence of a new disease (pp. 8, 9). Additionally, there is the issue of setting single, often
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short-term, goals in addressing health problems. Here too exists the danger of collateral damage,
we solve one problem, yet create a new one at the same time (Waltner-Toews, 2004, p. 95). Onedimensional thinking and one-level thinking is another feature of the biomedical approach,
which is at odds with the complex systems context in which health problems are embedded.
Addressing health issues on only one level or dimension, often invite large-scale and long-term
problems (Waltner-Toews, 2004, p. 66).
Commonly used linear cause and effect models do not fare well in complex systems
either, as the models look for a cause and remove it, thereby ignoring the context in which the
“cause” is embedded (Eisenberg et al., 2007, p. 1217). As an example, Waltner-Toews (2004)
pointed to NCDs where he believed people were “obsessed with eating behaviours leading to
obesity and heart disease, but largely ignore[d] the obesogenic eco-social systems that nurture
and encourage those behaviours” (p. 11). Finally, Waltner-Toews argued that the current health
climate favoured investments into research on drugs and vaccines over those into basic public
health measures. This continues to be a worrisome trend as basic public health interventions,
such as housing, nutrition, and sanitation, have played an important role in the disappearance of
many infectious diseases, arguably a more important role than drugs and vaccines (WaltnerToews, 2001, p. 17).
The current, dominant approach to health mirrors society's larger approach to socioeconomic and ecological issues. Not unlike the prioritization of the biomedical approach in the
health field, as a society overall, we prioritize economic development to achieve well-being.
Within the discipline of neo-liberal economics, the goals set are often short-term and aimed
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primarily at increasing wealth. William Rees (2003) referred to the prioritization of economic
development as the growth-oriented, cultural paradigm. This western, and, as Rees (2003)
indicated, increasingly global paradigm19 was centred on economic growth and posited that
technology and trade would offset any ecological damage caused by an expanding economy
(Rees, 2003, p. 32).
Rees, and others, were critical of this vision and made the point that, considering the
second law of thermodynamics, it was impossible to grow the economy without ecological side
effects (Environmental Research Foundation, 2004; Rees, 2003, pp. 36-38). Side effects, such as
despoiled landscapes, eroding farmlands, depleted fisheries, anthropogenic greenhouse gases,
acid rain, poisonous mine tailings, and toxic synthetic compounds, which in turn pose a major
threat to human well-being (Rees, 2003, pp. 29, 30).
A discipline bound approach to health has certainly made spectacular improvements to
human health in many areas, but as mentioned, has also created side-effects, which undermine
those improvements, especially in the long-term. Scientists have developed awe-inspiring and
important technologies to save lives, and treat diseases and medical conditions. Other
improvements to population health include restructuring ecosystems to a state more conducive to
human health, such as draining of swamps, chlorination, and diversion of waterways,
deforestation to allow for intensive agriculture, and production of fuel (Butler et al., 2005, pp.
153, 154; Millennium Ecosystem Assessment, Health synthesis, 2005, p. 12; Waltner-Toews,
19 Rees (2003) sees this “expansionist logic” prevailing at the World Bank, the International Monetary
Fund, the Organization for Economic Cooperation and Development, the UN and most national
governments (p. 32).
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2004, p.1). However, signs now indicate that negative side effects accompany those successes.
The side effects include a third epidemiological transition where NCDs continue to be an issue, a
re-emergence of infectious diseases, an emergence of new infections, rapid and new avenues of
viral spread, and a possible ending to the antibiotic era (see chapter 3). The scale and integrity of
many ecosystems is reduced, which leads to a decrease in ecosystem services with negative
consequences for human health (Butler et al., 2005, p. 154).
David Waltner-Toews agreed that, while humans achieved great success in disease
management and mortality prevention, there were many early warning signs that ecosystems
were no longer able to absorb human impacts. Some of the signs he listed were “epidemics of
malaria, obesity, starvation;” “antibiotic resistance in microbial populations;” “contamination of
drinking well or tap water;” and “increases in the size, number and nature of foodborne diseases”
(Waltner-Toews, 2004, pp. 6, 7). More specifically, in terms of emerging infectious diseases,
Waltner-Toews (2004) came up with five diagnostic categories that indicated problems: disease
treatments do not work; health promotion caused disease; disease control caused disease; disease
control caused ill-health (more subtle health impacts than outright disease); and biomedical
disciplinarity caused blindness and inhibited effective sustainable health promotion (pp. 8-13).
Waltner-Toews (2004) noted, “[T]he health of any system cannot be defined in such a
way that the survival of the holonocracy within which it is nested is compromised” (p. 99).
Fortunately, many scholars and practitioners have recognized the discrepancy between the
success of the discipline bound approach to health and the severe side effects that appear to
emerge from it, and are advocating for a new approach.
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Approaches That Acknowledge Complexity in Health
Understanding health as a part of social-ecological systems means approaches to improve
health need to reflect the complexity encompassed in these systems. Before outlining possible
new approaches to health, I turn my attention to certain fundamental concepts in resilience
thinking as they apply to complex social-ecological systems. Scholars in this field have
addressed ways to achieve sustainability within those systems.
They point out that strategies for sustainability will take many forms, that there is no “one
size fits all” approach (Walker et al., 2004, closing comments, para.1). Also, those strategies will
have to be “context dependent” and will have to change over time as complex social-ecological
systems inevitably change (Walker et al., 2004, closing comments, para.1). Walker et al. (2004)
emphasized the importance of adaptive management and adaptive governance,20 two terms that
indicate the need for flexibility and readiness to adapt to changing circumstances (closing
comments, para.2). “Systematic learning by doing” is another, concise definition used to describe
adaptive management (Berkes et al., 2016, p. 28). Another opinion pointed to sustainability as a
dynamic process rather than an end product and urged to “assume change and manage for
uncertainty” instead of “assuming stability and explaining change” (University of Manitoba,
2015, para. 3). These concepts concerning sustainability in resilience thinking relate to health as
health rests on the sustainability of the social-ecological systems in which it is embedded.

20 Adaptive management: flexible management needed to retain critical ecological resources; Adaptive
governance: evolution of rules that influence resilience during self-organization (Walker et al., 2004,
closing comments, para.2).
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One Health, One World/One Health, and Ecosystem approaches to health (Ecohealth) are
only three new integrative approaches which, as one source described, “consider the roots of
human well-being (and ill health) in the dynamics of complex ecological systems” (Veterinarians
without borders/vétérinaires sans frontières – Canada, 2010). All three approaches recognize the
links between the health of humans, animals, and ecosystems, and the importance of
collaborating across different sectors, but vary slightly depending on which international
organization has embraced and championed them. Where One Health focused on promoting
human health outcomes with a particular emphasis on zoonotic diseases, One World/One Health
emphasized the importance of ecological and wildlife contexts to promote global health, and
Ecohealth embraced integrated practices for human development.
The Public Health Agency of Canada, the European Commission, the US Centres for
Disease Control and Prevention, the UN Food and Agriculture Organization (FAO), UNICEF, the
WHO, the World Organization for Animal Health, the World Bank, and the Wildlife
Conservation Society, among others, have all endorsed either the One Health and/or One
World/One Health approach. The Canadian International Development Research Centre (IDRC)
has mainly supported and promoted the Ecohealth approach, and researchers and practitioners
from Canada, Latin America, East Africa, and Asia have applied it.
As mentioned, the theoretical concept of integrative approaches to health is very similar
in all of them, but as the theory of the Ecohealth approach has been described in detail and the
Ecohealth approach has been applied in practice, I will focus on it in outlining a new integrative
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approach to health in more detail.21 Ecohealth is a new research framework, which goes beyond
describing problems to finding practical solutions for them, based on three methodological
pillars: transdisciplinarity, participation, and equity.
Albrecht and Higginbotham (as cited in Albrecht, Higginbotham, Cashman, & Flint,
2004) gave the following description of transdisciplinary knowledge:
It is only when discipline-based knowledge enters creative engagement with other
disciplines that restrictive boundaries are transcended and there is the opportunity to meet
the requirements of holistic knowledge... In order for disciplines to transcend their
boundaries they must engage in active synthesis of disciplinary perspectives ... This
synthesis creates fusion of discipline based insight, which, when perceived holistically, is
the essence of transdisciplinary knowledge. (p. 24)
When applied to practical research, transdisciplinarity requires the participation of several
groups: researchers, community members, and decision-makers. As an integrated research
strategy, transdisciplinarity “enables researchers from different disciplines and key actors to
develop a common vision, while preserving the richness and strength of their respective areas of
knowledge” (Lebel, 2003, pp. 11, 13).22 Participation, the second methodological pillar of the
Ecohealth approach, stresses the importance of involving community members in the research
21 Excellent information about the Ecohealth approach can be found in a publication by Lebel (2003)
and the Canadian Community of practice in ecosystem approaches to health teaching manual
(McCullagh et. al, 2012).
22 The integration of knowledge with the goal of integrated actions, differentiates transdisciplinary
research from interdisciplinary and multidisciplinary research where exchanging input from different
disciplines does not necessarily lead to integrated actions.
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process. Instead of merely being data sources, community members actively participate
throughout the research process from generating knowledge to finding solutions. Finally, equity
requires considering how gender and different social groups are entwined in the health issues
being studied.
If this research approach appears complicated, extensive, and time consuming, it is.
Furthermore, it is characterized by uncertainty, low predictability, conflict, trade-offs, and risk,
features consistent with what is known as post-normal science (Waltner-Toews, 2004, pp. 26, 27,
54, 56). Here, researchers have to become comfortable with negotiating, conflict resolution, and
describing only propensities of how systems behave instead of linear cause-effect relationships.
The Ecohealth approach seems messy precisely because it is trying to understand issues
embedded in complex social-ecological systems, issues that have an “apparent disregard for
scientific niceties” (Waltner-Toews, 2004, p. 37).
Waltner-Toews and others have described in detail a practical application of the Ecohealth
approach, called AMESH (Adaptive Methodology for Ecosystem Sustainability and Health)
(Waltner-Toews, 2004, pp. 120-129). In its essence, AMESH describes a truly collaborative
effort between researchers and communities that leads to a deeper understanding of the
complexities of the system under investigation. Actions to address issues within the system are a
constant source of learning or as Waltner-Toews (2004) described it “we learn from our
experience and respond and adapt to the unexpected, reassessing complaints, rethinking the
shapes of the ultimate patients, testing different responses” (p. 128).
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Examples of successful Ecohealth projects in practice are numerous. Jean Lebel (2003),
in his book Health an Ecosystem approach, mentioned several examples of how the Ecohealth
approach led to positive health outcomes in mining, agriculture, and urban environments (pp. 3155). Below, Lebel (2003) described one of the pioneering efforts in the Ecohealth field, which
was to address mercury contamination of the Amazon River (pp. 52, 53).
Mercury contamination of the Amazon River water and associated mercury poisoning of
humans was thought originally to be associated with mining activities along the riverbanks.
Researchers discovered, however, that mercury leached into the river from the very old mercurycontaining soils of the Amazon basin because of certain farming practices. Mercury had been
locked up in the Amazon basin soils for 500,000 to one million years until the 1950s, when
settlers started to practice slash and burn agriculture along the river banks. This practice allowed
the rain to wash the mercury-containing soil into the river. Mercury accumulated in fish,
especially higher up in the food chain, and from there transferred to humans through the
consumption of fish. Together with the community, researchers worked to find solutions to the
problem. Village women, local teachers, health workers, and fishers were all involved in the
making of a poster that showed the different types of fish and their level of mercury
contamination. Midwifes, by working closely with women, were instrumental in discovering
foods that were likely to lower mercury levels in humans. Researchers and farmers jointly
identified new crops with better nutritional value while at the same time reducing further
mercury leaching. In addition, together with researchers, fishers located sections of the river
where mercury was less likely to be transformed into its toxic derivative. Between 1995 and

42

2002, mercury levels in humans dropped by 40%. Noteworthy is that before an Ecohealth team
arrived at the project site, several very competent, conventional research teams had tried
unsuccessfully to improve the mercury situation in the region.
I found more practical examples of the Ecohealth approach in the EcoHealth journal. One
interesting example was a study by Waltner-Toews et al. (2005) regarding cystic echinococcosis
in Kathmandu, Nepal. Echinococcus granulosus is a tapeworm of dogs, which can also infect
humans and livestock. While the tapeworm infection is of little consequence to dogs, it has the
potential for major complications in humans and livestock through the development of cysts. The
echinococcosis issue in Kathmandu was studied initially via conventional epidemiological
approaches, which were able to discover certain risk factors associated with the disease.
However, three years into the project, it became clear that the echinococcosis situation had not
improved substantially. At that point, the research team decided to use an Ecohealth approach to
try and improve the situation. This is when researchers started to make inroads into the complex
web of connections between dogs, urban agricultural practices in Kathmandu, and socioeconomic and cultural aspects. Concretely, “the focus of activity shifted from a specific parasite,
the research team expanded to include the community members themselves, and the methods
expanded to incorporate a variety of participatory and qualitative tools” (Waltner-Toews et al.,
2005, p. 158).
An important aspect of the integrative approach in Kathmandu was the creation of
influence diagrams, which outlined the interactions within stakeholder groups, among
stakeholder groups and the local social-ecological system (see Appendix D for an example). The
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influence diagrams stimulated a gradual transformation of the neighbourhoods and allowed for a
thorough analysis of governance structures and their influence on decision-making within
Kathmandu’s social-ecological system.
Defining Health
Initially, I began by defining health at the very beginning of this literature review chapter,
but realized that a definition of health would be clearer after first discussing health as an aspect
of complex social-ecological systems. Perhaps the most commonly quoted definition of health is
the one provided by the WHO. It defined health as “a state of complete physical, mental and
social well-being and not merely the absence of disease or infirmity” (World Health
Organization, 1946). While this statement is ambitious and points to the different aspects of
health, it is incomplete when considering complex social-ecological systems interactions. To
account for complex social-ecological systems interactions, a definition of health needs to
portray health not as a “state” but rather as a process - a dynamic process that evolves within
one's socio-economic and biophysical environment - , and it needs to acknowledge that health
can hardly ever be “complete.”
Some definitions of health have tried to incorporate these notions. The Ottawa Charter for
Health Promotion emphasized that to achieve health, people needed “to identify and to realize
aspirations, to satisfy needs, and to change or cope with the environment”, and that health was
“seen as a resource for everyday life, not the objective of living” (World Health Organization,
1986). David Waltner-Toews (2004) noted that health “is a socio-cultural construct but clearly
within biophysical constraints (our bodies, our ecosystems)” and “ rooted in the ability and
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power to accomplish goals” (p. 89). To strive for health, Waltner-Toews (2004) stated that we
needed to acknowledge health as an “ultimate ideal, but focus on a process that nurtures
sustainable, adaptive goal-setting and goal-achieving” (p. 90). In the words of environmentalist
Edward Goldsmith (1980):
Let us take 'health' to be the ideal state of a biological organism, that which it strives to
achieve, the goal, one might say, of behaviour at a biological level. We have seen that a
biological organism is but an instance of a more general principle that we can refer to as a
natural system and that the goal of all natural systems is the achievement of stability. This
makes it difficult to avoid associating health with stability, indeed health, if it be taken as
a state of organism, is best seen as that state which enables an organism to maintain its
stability. (p. 237)
The key messages from the above definitions of health are that health is based on the
capacity to adapt to a changing social and physical environment, and that health has ecological
constraints. Highlighting ecological constraints to health is crucial as it shows the connections
between human health and ecosystem health. Clearly, health has its social, economic, and
cultural determinants, but there will always be ecological constraints, especially in the long-term.
In fact, in the long-term, human and ecosystem health might be the same, or, to rephrase, if
humans and their surrounding ecosystems can co-exist in the long-term, both might be deemed
healthy23 (Rapport, Costanza, & McMichael, 1998, p. 398).

23 This equation excludes non-man-made natural disasters.
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This means, if we want to define ecosystem health in turn, we need to acknowledge
humans as an integral part of ecosystems (Costanza, 2012). This proposition has not been
without controversy as there are scholars who prefer to concentrate purely on the biophysical
interactions in ecosystems (Rapport et al., 1998, pp. 400, 401). However, a growing position
seems to include human actions in ecosystem health considerations, as the importance of
ecosystems for human health becomes more obvious. Ecosystem health is best seen in terms of
the capacity of ecosystems to provide services for humans, not because of our urge to exploit
them, but because our future depends on ecosystems that can provide services in the long-term.
Rapport et al. (1998) wrote:
Linking ecosystem health to the provision of ecosystem services (those functions that are
recognized as satisfying human needs) and determining how ecosystem dysfunction
relates to these services are major challenges at the interface of the health, social and
natural sciences. (p. 397)
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Chapter 3: Conceptual Framework – Applying a Health Complexity Framework to
Dominica
As mentioned in the discussion of the theoretical framework of this thesis, Donna
Mergler's graphic version outlining complex connections in health is ideal. Mergler’s circle
depiction of health shows a nested hierarchy of different ecosystems with porous boundaries
between them. Arrows indicate how different factors influence health across ecosystem
boundaries and how the health of people influences different ecosystems in turn.

Figure 4. “Onion skin diagram” depicting different influences on health within a nested set of
ecosystems (Webb et al., 2012, p. 14).
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To outline the conceptual framework of my thesis, I will apply Mergler's onion-skin
diagram to the examination of population health on the small Caribbean island of Dominica in
two steps. First, I will apply the onion-skin diagram to the population health situation on SIDS in
general to examine the complexity of population health on SIDS. I will also stress the importance
of the microcosm attributes of SIDS when trying to understand the complexity of island
population health. Second, I will focus on population health in Dominica.
Outlining Complex Social-Ecological Interactions in Health on SIDS
Applied to SIDS, Donna Mergler's onion skin diagram might look something like this:

48

Figure 5. Different influences on health within a nested set of ecosystems on SIDS.
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SIDS are experiencing an NCD epidemic, socio-economic development challenges, and
environmental challenges. According to the theoretical underpinnings of this thesis, these
challenges may be linked. It has been suggested that SIDS, due to their territorial smallness and
(relative) geographical isolation, are ideally suited for studying these links. Therefore, I will
consider this proposition and the challenges experienced by SIDS in a bit more detail.
NCD epidemic.
NCD situation on SIDS. While infectious diseases are still of concern, NCDs dominate
the health picture on SIDS. Data on proportional mortality of NCDs in the overall mortality
spectrum confirms this. In the Caribbean region, the proportional mortality of NCDs for nonLatin Caribbean was 78.12% in 2010; Latin Caribbean was 83.69% in 2009 (Pan American
Health Organization, n.d.d). NCDs are also the predominant cause of death in people less than 70
years old in the Caribbean. In the Pacific region, cardiovascular disease, diabetes, chronic
respiratory disease, and cancer cause approximately 75% of deaths in the Pacific Island countries
and areas (World Health Organization, 2011a, p. 24; World Health Organization, 2013, p. 2). The
fact that the majority of NCD deaths occur in the economically active age bracket, is particularly
worrisome (Pacific Islands Forum Secretariat, 2011, pp. 5, 15).
For the third defined SIDS region, that of the Atlantic, Indian Ocean, Mediterranean, and
South China Sea (AIMS), a regional health body does not exist, likely due to the geographic
spread of the SIDS in that region. Therefore, a regional health overview for the AIMS region
does not exist. However, the AIMS SIDS of Cape Verde, Comoros, Maldives, Mauritius, Sao
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Tome and Principe, and Seychelles, show a similar NCD mortality pattern as Caribbean and
Pacific SIDS depending on their income level (World Health Organization, 2011c).
Underlying the development of NCDs are risk factors, which are behavioural (physical
inactivity; high sugar, fat and salt diet; smoking; alcohol over-consumption) and metabolic (high
blood glucose, lipids and cholesterol, hypertension, overweight/obesity) in nature. In the
Caribbean as well as in the Pacific region, many of these risk factors are alarmingly high.
In the Caribbean, the statistics around the behavioural risk factors of unhealthy diet and
physical inactivity are sobering. The consumption of fats on the islands is more than 160% of the
average requirement; that of sugars more than 250%; additionally, almost 50% of men and
women are physically inactive24 (Pan American Health Organization, World Health Organization,
& Caribbean Community, 2011, p. 23). The behavioural risk factors of unhealthy diet and
physical inactivity have increased the metabolic risk factor of overweight/obesity significantly in
the Caribbean. The 2007-2008 STEPS25 data shows that overweight and obesity affect 60% 85% of women in Barbados, British Virgin Islands, Dominica, and St. Kitts (Pan American
Health Organization et al., 2011, p. 24). Approximately twice as many women as men are obese,
and childhood obesity is increasing (Pan American Health Organization et al., 2011, p. 24).
As obesity is the single main cause for diabetes, diabetes has turned into “one of the
major public health challenges for the Caribbean in the twenty-first century” (Ferguson, Tulloch24 Physically inactive is defined as “performing less than 30 minutes-a-day of physical activity five days
a week” (Pan American Health Organization et al., 2011, p. 23).
25 “The PAHO/WHO Stepwise Approach to Risk-Factor (RF) Surveillance (PanAmerican STEPS) is a
simple, standardized method for collecting, analyzing and disseminating RF data in Member
Countries” (Pan American Health Organization, n.d.b).
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Reid, & Wilks, 2010, p. 260). Estimates of overall diabetes prevalence in the region are
approximately 9%, with some islands and certain population groups recording much higher
levels (Ferguson et al., 2010, p. 259). Prevalence estimates in Jamaica, Barbados, and Trinidad
and Tobago log numbers as high as the upper teens and lower twenties (Ferguson et al., 2010, pp.
260 – 261).
Hypertension is another prevalent metabolic NCD risk factor in the Caribbean, being the
largest single cause of cardiovascular disease and documented to affect between 24% and 38% of
people aged 25 – 64 in the Caribbean (He & MacGregor, 2008, p. 364; Healthy Caribbean
Coalition, 2008). STEPS’ data from the ministries of health for the British Virgin Islands,
Dominica, and St. Kitts showed hypertensive rates of approximately 35% for 2007-2008 (Pan
American Health Organization et al., 2011, p. 15).
In the Pacific, tobacco use is the leading cause of preventable deaths in the Western
Pacific Region with prevalence rates generally much higher in men than in women (World
Health Organization, 2012c, p. 17). Despite substantial differences in tobacco use among Pacific
island countries, ten countries have a prevalence of tobacco smoking in men of over 30%.26
Tuvalu, Papua New Guinea, Samoa, and Kiribati have the highest rate of male tobacco smokers
in the Western Pacific Region with rates between 48% in Tuvalu and 73% in Kiribati (World
Health Organization, 2012c, pp. 17, 29-56).

26 In the Caribbean, according to a 2011 report, the smoking prevalence ranged between 10-27% in
adults and 10-25% in teens (Pan American Health Organization et al., 2011, p. 25).
52

Physical inactivity is another behavioural NCD risk factor, which is prominent in Pacific
island countries, more so in women than in men. The range of physical inactivity in females
among the islands of Tonga, Samoa, Solomon Islands, Kiribati, Nauru, Marshall Islands,
Federated States of Micronesia, and Cook Islands spans from 49% (Solomon Islands) to 74%
(Federated States of Micronesia) (World Health Organization, 2012c, pp. 18, 29-56). In males for
the same islands, physical inactivity falls between 31% in Tonga and 72% in Cook Islands
(World Health Organization, 2012c, pp. 18, 29-56). Additionally, Pacific islanders have adopted
unhealthy diets, characterized by imported, processed foods. The WHO reports that in an eight
country survey, less than 20% of participants consumed the daily recommendations for fruit and
vegetables (Parry, 2010).
As observed in the Caribbean, the pervasiveness of several behavioural NCD risk factors
in the Pacific sets the stage for a high occurrence of metabolic risk factors. Obesity is common in
Pacific island countries, especially in women. Among the countries of Fiji, Vanuatu, Solomon
Islands, Federated States of Micronesia, Kiribati, Marshall Islands, Samoa, Tonga, Cook Islands,
and Nauru, the frequency of obesity in women ranges between 34% (Vanuatu) and 74% (Nauru)
(World Health Organization, 2012c, pp. 20, 29-56). In males for the same countries, obesity rates
fall between 20% (Fiji) and 68% (Nauru) (World Health Organization, 2012c, pp. 20, 29-56).
The high prevalence of obesity in Pacific island countries has a direct influence on the
unprecedented number of diabetes cases, which, in many Pacific islands, is more than double the
world average (Pacific Islands Forum Secretariat, 2014). The WHO reports that between 14%
and 47% of adults in the Pacific island region suffer from diabetes (Parry, 2010). A World Bank
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presentation showed similar diabetes numbers in Pacific SIDS, compared to the world average
(see Figure 6).

Figure 6. Diabetes prevalence in Pacific island countries (Jarawan & Carpio, n.d.).
Hypertension is another metabolic NCD risk factor that is prevalent in the Pacific island
region. In the Solomon Islands, Marshall Islands, Kiribati, Fiji, Tonga, the Federated States of
Micronesia, Samoa, Cook Islands, Nauru, and Vanuatu, the rate of hypertension in men ranges
between 33% (Solomon Islands) and 46% (Cook Islands) (World Health Organization, 2012c,
pp. 21, 29-56). In women, the range is between 28% (Marshall Islands) and 39% (Vanuatu)
(World Health Organization, 2012c, pp. 21, 29-56).
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The disease pattern exhibited by SIDS with its hallmark NCD epidemic, reflects a global
trend as NCDs are the leading causes of death worldwide (World Health Organization, 2011b, p.
vii). Generally, country disease patterns reflect income levels with low-income countries
suffering from a double burden of communicable diseases and NCDs.27 As income levels rise, the
proportion of NCD mortality in the overall mortality spectrum rises as well (World Health
Organization, 2011c, p. 5).
Upon comparing the NCD mortality rate and the proportional NCD mortality28 of SIDS
with non-island countries, I discovered similar numbers (World Health Organization, 2011c) (see
Appendix E for details). Low and lower-middle income SIDS, all of which are located in the
Pacific and AIMS regions, with the exception of Haiti, experience a double burden of NCDs and
communicable diseases in similar numbers to the non-island countries of the same income
groups.29 Upper middle income and high income SIDS, which include SIDS from all regions but
predominantly the Caribbean, have the highest proportional NCD mortality of all income groups,
again in similar numbers to their non-island counterparts.30 The NCD mortality rates of the upper

27 The double burden of communicable diseases and NCDs found in low income countries dispels the
notion that NCDs are diseases of affluence as they were once thought of (Bloom, 2011, p. 7; Byfield
& Moodie, 2013, p. 6; World Health Organization, 2005, pp. 4, 8).
28 Mortality rate: deaths per 100,000; Proportional mortality: proportion of total deaths.
29 Average proportional mortality low income SIDS, 2008: NCDs 41%, Communicable maternal,
perinatal and nutritional conditions 53%, Injuries 6%. Average proportional mortality lower-middle
income SIDS, 2008: NCDs 63%, Communicable maternal, perinatal, and nutritional conditions 31%,
Injuries 6%. (My own calculations, based on numbers from: World Health Organization, 2011c)
30 Average proportional mortality upper-middle income SIDS, 2008: NCDs 77%, Communicable
maternal, perinatal and nutritional conditions 16%, Injuries 8%. Average proportional mortality high
income SIDS, 2008: NCDs 79%, Communicable maternal, perinatal and nutritional conditions 14%,
Injuries 8%. (My own calculations, based on numbers from: World Health Organization, 2011c)
55

middle- and high-income groups are lower than those of the low- and lower-middle income
groups.
WHO data from 193 countries reveals that in 2008 in each of the four income groups,
with exception of the low-income one, the highest NCD mortality rate was found on a SIDS31
(World Health Organization, 2011c). Those SIDS were the Marshall Islands (lower-middle
income), Nauru (upper-middle income), and Trinidad and Tobago (high income). The Marshall
Islands also had the distinction of having the highest NCD mortality rate of any of the 193
countries surveyed.
Epidemiological transition. SIDS have been catapulted into their current health situation
after undergoing, and for some, still undergoing, an epidemiological transition. In 1971, Omran
first described the concept of the epidemiological transition, outlining the shift from infectious
diseases and under-nutrition to NCDs. Omran explained how this shift happened over a period of
about two hundred years in Western Europe and the United States. As these countries
industrialized, they started to experience higher standards of living, as well as the introduction of
public health practices and medical advances. This is the so-called classical or Western model of
the epidemiological transition, but there are variants (Draak, 2003, p. 11). There is the
accelerated variant of the classical model (Japan and Eastern Europe), the delayed model
(developing countries), and the transitional variant of the delayed model (a number of developing
countries) (Draak, 2003, p. 11).
31 In the high income group, Equatorial Guinea has the highest NCD mortality rate; however, this
country has extremely unequal wealth distribution, and, therefore does not fit the profile of other high
income countries (“Equatorial Guinea,” n.d.).
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SIDS appear to fall into either the delayed model or the transitional variant of the delayed
model. Their common characteristics are that the epidemiological transition happened later and
at much greater speed than in the classic model32. This is because public health measures and
modern medical technologies were the main contributors to the epidemiological shift, more than
improved living standards, which underlie the classic model of the epidemiological transition
(Mackebach, 1994, p. 329). Being part of a late and very rapid epidemiological transition meant
that SIDS were confronted with a sudden explosion of chronic disease, which brought enormous
challenges to their health care systems and public policy-making (Popkin, Horton, & Kim, 2001,
p. 9; World Health Organization, 1999, p. 13). As well, SIDS that are part of the delayed model,
have not completed their epidemiological transition yet, and, therefore are experiencing a double
burden of disease with infectious diseases and NCDs coexisting (Mackebach, 1994, p. 329).
Today, there are signs humans are entering a new epidemiological transition (Harper &
Armelagos, 2010).33 The new epidemiological transition is leading into an era of continued
NCDs, with a simultaneous re-emergence of infectious diseases previously thought under
control, and an emergence of new infectious diseases (many of them zoonoses). This transition is
worrisome since it encompasses new avenues and an increased speed of viral spread, antibiotic
resistant pathogens, and, possibly, the end of the antibiotic era. The new transition also means
that NCDs and infectious diseases old and new will disproportionally burden developing
32 In the transitional variant of the delayed model, the initial rapid mortality decline of the 1940s did not
slow as much as it did in the delayed model in the 1960s.
33 This latest transition is thought of as the third epidemiological transition in a model describing three
epidemiological transitions (Harper & Armelagos, 2010). The first transition is thought to have taken
place around the time of the introduction of agriculture and is characterized by a dramatic increase in
infectious diseases. The epidemiological transition described by Omran in 1971 is thought of as the
second transition.
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countries with an unfinished earlier epidemiological transition, the category in which several
SIDS belong.
Disability adjusted life years. Aside from causing premature death, NCDs have the
distinction of causing considerable disability. Chronic diseases can accompany people for many
years, sometimes decades. During those years, people tend to be less productive economically
and their quality of life can be affected severely. The Disability Adjusted Life Year (DALY) is a
summary measure for the burden of disease in a population (World Health Organization, n.d.c).
DALYs combine the number of healthy years lost because of premature mortality with years lost
due to disability. One DALY is equal to one lost year of healthy life. NCDs are a major
contributor to DALYs worldwide. A 2005 report attributed 48% of DALYs globally to NCDs,
39% to communicable diseases, maternal and perinatal conditions, and nutritional deficiencies,
and 13% to injuries (World Health Organization, 2005, p. 39). In 2010, NCDs accounted for an
estimated 54% of DALYs globally (Byfield & Moodie, 2013, p. 6).
While data on the contribution NCDs make to DALYs in specific island regions was
unavailable, World Bank regional data allowed for an approximate insight into DALYs in
different island regions. In 2012 in the East Asia and Pacific region34 including the Pacific
islands, the total amount of DALYs consisted of 72% NCDs, 17% communicable, maternal,
perinatal, and nutritional conditions, and 11% injuries (World Health Organization, n.d.d). In the
Latin America and Caribbean Region35 (includes the Caribbean islands) in 2012, the total amount

34 Countries in the East Asia and Pacific region, see: http://www.worldbank.org/en/region/eap
35 Countries in the Latin American and Caribbean region, see: http://www.worldbank.org/en/region/lac
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of DALYs consisted of 66% NCDs, 18% communicable, maternal, perinatal, and nutritional
conditions, and 15% injuries (World Health Organization, n.d.d).
Financial burden of NCDs. NCDs tend to persist with individuals for long periods;
because they are treatable, the financial burden brought upon by NCDs is “astronomical”
(Caribbean Commission on Health and Development, 2006, p. xv). As a share of GDP, health
spending has increased over the last few decades and, increasingly, health care budgets are being
dedicated to the treatment of NCDs (World Bank, 2012, p. 61; World Health Organization,
2011b, p. 36). In 2010, the ten countries worldwide with the highest percentage of national health
expenditure on diabetes spent between 16% and 41% of their national health care budgets on the
disease (Zhang et al., 2010, p. 299). Among those ten countries were five SIDS, Nauru topping
the list with 41% of their health care budget dedicated to the treatment of diabetes. A majority of
countries worldwide spend between 5% and 18% of their health care budgets on diabetes and
between 8% and 22% on cardiovascular disease (NCD Alliance, n.d.a; NCD Alliance, n.d.b).
Besides high treatment costs, NCDs also lead to a loss of productivity due to the inability
to work, which ultimately results in a decrease of national income (World Health Organization,
2005, p. 75; World Health Organization, 2011b, p. 36). Based on these facts, NCDs have been
recognized as a severe threat to economic development, which is concerning for developing
countries, SIDS included, where there are fewer resources to address the NCD epidemic (World
Bank, 2012, pp. 1-3; World Health Organization, 2011b, p. 36). A study in 2010 estimated that
NCDs cost developing countries between 0.02% and 6.77% of their GDP (World Health
Organization, 2011b, p. 36). Another study mentioned a projection that in the coming two
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decades, developing countries would suffer a loss of $ 21.3 trillion due to NCDs, which comes
close to their entire economic output in 2013 (Daniels et al., 2014, pp. 4, 15, 18).
Furthermore, on a household level, populations in low- and middle-income countries
experience financial hardship due to NCDs. Treatment costs and loss of income due to the
inability to work, can lead households into poverty. In turn, poverty increases the risk of
acquiring NCDs, at which point households are trapped in a vicious cycle of poverty and NCDs
(World Health Organization, 2011b, pp. 33-35).
Socio-economic and environmental challenges. By nature, SIDS are small, remote and
insular, prone to disasters, and environmentally fragile; these factors render them vulnerable to
external forces (Brigulio, 1995). The Programme of Action for the Sustainable Development of
Small Island Developing States stemming from the first Global Conference on the Sustainable
Development of Small Island States in Bridgetown, Barbados, in 1994, summarized the
vulnerabilities experienced by SIDS as follows:
Those disadvantages include a narrow range of resources, which forces undue
specialization; excessive dependence on international trade and hence vulnerability to
global developments; high population density, which increases the pressure on already
limited resources; overuse of resources and premature depletion; relatively small
watersheds and threatened supplies of fresh water; costly public administration and
infrastructure, including transportation and communication; and limited institutional
capacities and domestic markets, which are too small to provide significant scale
economies, while their limited export volumes, sometimes from remote locations, lead to
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high freight costs and reduced competitiveness. Small islands tend to have high degrees
of endemism and levels of biodiversity, but the relatively small numbers of the various
species impose high risks of extinction and create a need for protection. (United Nations,
1994, p. 7)36
Since the early 1990s, several global conferences on sustainable development have
highlighted the vulnerabilities faced by SIDS.37 Beginning with the UN Conference on
Environment and Development in Rio de Janeiro, 1992 (Agenda 21), and the first Global
Conference on the Sustainable Development of Small Island States in Bridgetown, Barbados,
1994, these conferences developed and reviewed detailed strategies on how to address SIDS
vulnerabilities to achieve sustainable development. Despite these longstanding global efforts,
apparently SIDS continue to experience significant economic, social, and environmental
problems.
In 2002, the Plan of Implementation of the World Summit on Sustainable Development in
Johannesburg, South Africa, mentioned that SIDS, in their efforts at sustainable development, are
“increasingly constrained by the interplay of adverse factors” outlined in Agenda 21 and the
Programme of Action for the Sustainable Development of Small Island Developing States,
36 An exhaustive list of SIDS vulnerabilities can be found in an University of Prince Edward Island MA
thesis in Island Studies “An Examination of the Development Path Taken by Small Island Developing
States: Jamaica a Case Study”, written by Faiz Ahmed in 2008 (Ahmed, 2008, pp. 12, 13).
37 UN Conference on Environment and Development (Earth Summit) in Rio de Janeiro, Brazil in 1992;
first Global Conference on the Sustainable Development of Small Island States, in Bridgetown,
Barbados in 1994; World Summit on Sustainable Development in Johannesburg, South Africa in
2002; Mauritius International Meeting in Port Louis, Mauritius in 2005; Rio+20 UN Conference on
Sustainable Development in Rio de Janeiro, Brazil in 2012 and Third International Conference on
Small Island Developing States in Apia, Samoa in 2014.
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among others (United Nations, 2002, vii. Sustainable development of small island developing
states, para.1).
At the 2005 Mauritius International Meeting in Port Louis, then Prime Minister of
Mauritius and President of the meeting, Paul Raymond Bérenger, described the progress toward
the implementation of the Barbados Programme of Action for the sustainable development of
SIDS as “...at best...mixed” or even “unsatisfactory” “in most small island developing States”
(United Nations, 2005, p. 68). At the same meeting, then Secretary-General of the UN, Kofi
Annan, joined Prime Minister Bérenger in his concerns:
There has been progress ... But major economic challenges remain. On the whole,
implementation of what was agreed and promised at Barbados remains disappointing at
best. And in the meantime, new challenges have emerged. The AIDS epidemic has made
deep inroads, especially in the Caribbean ... So what was, a decade ago, an already
pressing small islands agenda, has become even more urgent and daunting. (United
Nations, 2005, p. 73)
In 2012, twenty years after Agenda 21 highlighted the unique challenges SIDS faced in
their quest for sustainable development, the Rio+20 UN Conference on Sustainable Development
in Rio de Janeiro, found the progress SIDS had made toward sustainable development
unsatisfactory. “With concern,” Rio+20 referred to the five-year review of the Mauritius Strategy
(of Implementation), which, it said, had concluded that SIDS had “made less progress than most
other groupings, or even regressed, in economic terms, especially in terms of poverty reduction
and debt sustainability” (United Nations General Assembly, 2012, small island developing
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States, para.1). Rio+20 acknowledged some progress in “gender, health, education and the
environment,” but remained concerned that “the overall progress (of SIDS) towards achieving
the Millennium Development Goals has been uneven” (United Nations General Assembly, 2012,
para.1). Further, Rio+20 worried greatly about the continuing risks that climate change posed to
SIDS, especially in the area of sea-level rise (United Nations General Assembly, 2012, para.1).
Finally, in 2014, the Third International Conference on Small Island States in Apia,
Samoa, became the most recent forum to assess and advance sustainable development of SIDS.
In the outcome document, the SIDS Accelerated Modalities of Action Pathway, concerns about
challenges in the sustainable development of SIDS clearly outweighed positive remarks about
achievements to date. The preamble of the document summarized the overall assessment:
We recognize that, in spite of the considerable efforts of small island developing States
and the mobilization of their limited resources, their progress in the attainment of the
internationally agreed development goals, including the Millennium Development Goals,
and in implementing the Barbados Programme of Action and the Mauritius Strategy has
been uneven, and some have regressed economically. A number of significant challenges
remain. (United Nations General Assembly, 2014, preamble para.14)
Aside from the concern about economic progress, the SIDS Accelerated Modalities of
Action Pathway document, like other conference documents before, stressed the increasing threat
climate change posed to SIDS (United Nations General Assembly, 2014, preamble para. 11,
climate change para. 31-46). Direct physical impacts on SIDS like sea-level rise, damage to
coastal ecosystems, and extreme weather events also have indirect negative socio-economic
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impacts, potentially increasing poverty. Already strained national budgets are drained by
covering direct and indirect damages from climate change and by financing climate change
adaptation measures. In other words, climate change compounds the challenges SIDS face in
trying to develop sustainably – increasingly, as was stated in the SIDS Accelerated Modalities of
Action Pathway.
Islands as study models. SIDS have unique attributes, which are useful in the
investigation of complex problems – territorial smallness and (relative) geographical
remoteness.38 Generally, smallness and geographical remoteness mean that SIDS39 have
economies, which are heavily specialized and, therefore, accessible to the analysis of trends and
changes (Bertram & Poirine, 2007, p. 329, 331). Population size on SIDS tends to be small, often
less than a million, which allows for relatively straightforward observation of societal
developments (Bertram & Poirine, 2007, p. 327-329). SIDS’ ecosystems are unique in terms of
their high degree of endemism, which, coupled with their small size, leaves them vulnerable to
biological invasion, human disturbances, and natural disasters. As a result, ecosystem changes
tend to be more clearly exposed than on the mainland (United Nations Environment Programme,
1998).
In the introduction, I mentioned the term “amplification by compression.” This term was
applied originally to the ecological and evolutionary processes of island flora and alludes to the
fact that most of these processes are amplified on islands and, therefore, more visible (Percy,
38 Ironically, territorial smallness and geographical remoteness are the same attributes that make SIDS
vulnerable to external forces in connection with sustainable development.
39 Here I refer to SIDS with populations less than a million inhabitants, which is the majority of SIDS
(United Nations, 2014).
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Blackmore, & Cronk, 2007, p. 193). Biologists and ecologists have taken advantage of the
amplification by compression aspect of small islands when trying to understand natural
phenomena, most notably, perhaps, Charles Darwin on the Galapagos Islands (Berry, 2007).
Other scientists in the past, such as anthropologist Margaret Mead, referred to small islands as
laboratories, where island societies could be studied in controlled experiments (Mead, 1928).
The small island as a whole, has been described by some as a microcosm in relation to the
analysis of complex phenomena; a microcosm that allows for the exploration of phenomena that
on a larger, continental scale, would be too complex to grasp. Nagarajan (2006) described the
small island microcosm as follows:
Observing and comprehending myriad interlinked economic, social and ecological
changes, among other things, taking place in small islands, and their consequences, is
relatively straightforward. Thus, the study of small islands, from interdisciplinary
perspectives, can provide social-ecological models for larger societies, and the planet
Earth. (p. 295)
In this description, Nagarajan suggested that small islands might lend themselves to be studied
for complex problems. As well, he hinted at the fact that observations on small islands could be
suggestive of processes elsewhere.
Outlining Complex Social-Ecological Interactions in Health on Dominica
I am interested in seeing whether complex interactions in health may be detectable in a
thorough case study of one specific SIDS: the SIDS of Dominica. Based on Figure 5, potential
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links between population health, socio-economic and ecological issues/attributes on Dominica
may be depicted as follows:
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Figure 7. Different influences on health within a nested set of ecosystems on Dominica.
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Geography and geology of Dominica. Dominica is located in the Eastern Caribbean.
The island is part of the Lesser Antilles and is situated between Guadeloupe in to the north and
Martinique in to the south. Like the other islands of the Lesser Antilles chain, Dominica is quite
small with a total area of only 751 square kilometres.

Figure 8. Caribbean islands (Curley, 2018).
Geologically, like many of the Lesser Antilles, Dominica is of volcanic origin. The
volcanic origin is reflected in Dominica’s terrain, which is characterized by rugged mountains
interspersed with deep valleys. In fact, Dominica is the most mountainous island of the Lesser
Antilles (Central Intelligence Agency, 2018a). Stretching across the centre of the island from
north to south, volcanoes have been dormant but still have the potential to erupt. The highest
peak is Morne Diablotin at 1,447 metres (Central Intelligence Agency, 2018a; Honychurch,
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1995, p. 4). The island has a narrow coastal shelf and plunging shorelines, which leave little
room for beaches, the majority of them being of black volcanic sand (Honychurch, 1995, p. 5).
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Figure 9. Dominica (Map of Dominica, n.d.).
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Dominica's mountains, coupled with the north-east trade winds, strongly influence
Dominica's climate. Rain falls heavily on the east coast and in the mountains, whereas the west
coast features a drier climate (Honychurch, 1995, p.9). The Island experiences less rain during
the dry season, generally February until June, and more during the rainy season, usually from
June until October. Like the other Caribbean islands, Dominica is hurricane-prone. Many storms
have hit the island over the years, and the cycle of devastation and recovery is an integral part of
the functioning of this island.
Timber, hydropower, and, to a lesser degree, arable land can be counted as Dominica's
natural resources. As well, there is considerable geothermal energy potential.
Population health in Dominica. Two conspicuous features characterize population
health in Dominica. One is the very high rate of NCDs, which Dominica has in common with
most, if not all, SIDS, and definitely with the majority of all countries. Having undergone a
second epidemiological transition, Dominica now is firmly in the grip of the chronic noncommunicable spectrum of diseases. In 2014, the ten leading causes of death in Dominica, with
the exception of two, were NCDs or conditions most frequently associated with NCDs (Pan
American Health Organization, n.d.c). The other interesting feature of population health in
Dominica, is Dominica's high rate of centenarians. In 2015 and 2016, Dominica had three
centenarians per 10,000 inhabitants, which is one of the highest centenarian rates in the world
(“Paix-Bouche celebrates,” 2016, para. 12; Pan American Health Organization, 2017; World
Bank, n.d.a).
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Dominica offers primary and secondary health care. After Hurricane David devastated the
country in 1979, Dominica established its primary health care system in 1981. Service is
provided through 52 health centres across the country and two district hospitals. The Princess
Margaret Hospital in the capital Roseau provides secondary care. Tertiary care has to be sought
outside the country (Pan American Health Organization, 2012, pp. 267, 268).
Health care in Dominica mainly is funded publicly with only a few private health care
services in the capital city (Pan American Health Organization, 2012, p. 268). However, there
seems to be a push towards greater private sector involvement in health service delivery
(European Commission, 2008, p. 11). Total expenditure on health as a percentage of the gross
domestic product in 2014 was five point five percent (5.5%) (Word Bank, n.d.b). This figure puts
Dominica in the bottom half when compared to the rest of the world's countries (Word Bank,
n.d.b).
Economy of Dominica. Unlike other Caribbean island countries, the agriculture and
fishing sectors remain important players in Dominica's economy (Caribbean Development Bank,
2010, p. 27; International Monetary Fund, 2013, p. 4). Dominica heavily relied on banana
production in the second half of the 20th century; however, the industry took a sharp downturn in
the 1990s. Since then, Dominica's banana industry has struggled because of global economic
volatility and severe weather events. Yet, bananas – today, mostly Fair Trade bananas – are still
one of Dominica’s most important exports (Caribbean Development Bank, 2010, p. 27). Over the
years, the agriculture sector has attempted to diversify by producing new crops and by investing
in manufactured exports, such as coconut products and citrus fruits.
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A 2017 estimate puts agriculture's contribution towards the GDP at 15.3% (Central
Intelligence Agency, 2018a).40 Sources varied their estimates on workforce numbers employed in
the agriculture sector; however, percentages are considerable in all estimates. The CIA estimated
40% in 2002 (Central Intelligence Agency, 2018a); the Caribbean Development Bank stated
“almost a third” in 2008/2009 (Caribbean Development Bank, 2010, p. 27); the FAO estimated
22% in 2013 (Food and Agriculture Organization of the United Nations, 2015, economy,
agriculture and food security, para.1).
In the 1980s, Dominica started to invest proactively into its tourism sector (SlingerFriedman, 2009). As Dominica is mountainous, largely covered in rainforest, and devoid of
white sandy beaches, the island has promoted itself as an eco-tourism destination, with the brand
“The Nature Island” of the Caribbean. Figure 10 shows the average contribution of agriculture
and tourism towards GDP in Dominica between 2000 and 2011. Agriculture contributed 12%,
tourism 10% towards GDP during that period.

40 Estimates of agriculture and tourism sector contributions towards GDP seem to overlap somewhat.
According to Slinger-Friedmann (2009), estimates that put tourism's contribution towards GDP as
high as 25% take the indirect employment that tourism generates in agriculture and fishing into
account (p. 9).
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Figure 10. Average share in real GDP, 2000-2011, Dominica (International Monetary Fund,
2013, p. 25).
Other than agriculture and tourism, more recently Dominica has invested in an offshore
financial sector, in offshore medical education,41 and, lately, in the development of geothermal
energy sources. Remittances42 and grants also significantly contribute to Dominica's GDP, with
an average of about 11% in the years between 2001 and 2011 (Caribbean Development Bank,
2010, p. 36; International Monetary Fund, 2013, p. 25).

41 Portsmouth, Dominica, is home to the basic sciences campus of the American Ross University School
of Medicine.
42 The majority of remittances to Dominica stem from the United States, and, to a lesser degree from
other Caribbean countries, France, the United Kingdom, and Canada (International Monetary Fund,
2016, p. 20).
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The Gross Domestic Product (GDP) per capita (PPP) in Dominica was US$ 12,000 in
2017, which classifies Dominica as an upper middle income country according to the World
Bank (Central Intelligence Agency, 2018a; World Bank data team, 2017). A GDP per capita of
US$ 12,000 puts Dominica in 130st place in a global comparison (Central Intelligence Agency,
2018a). The Human Development Index, which paints a slightly more holistic picture of human
development than GDP alone, ranked Dominica 96th in the world in 2015, with a value of 0.726
(“The human development index,” n.d.43) Despite these relatively encouraging rankings, the rate
of poverty in Dominica remains high with 29% of the population below the poverty line (2009
estimate) (Central Intelligence Agency, 2018a). The unemployment rate is also relatively high at
14% (2008/2009 estimate) (Caribbean Development Bank, 2010, p. 78, 79).
Overall, Dominica's economy is a typical SIDS economy in the sense that it struggles
with some common SIDS vulnerabilities described by Briguglio (1995) (pp. 1615-1632). In
Dominica's case, natural hazards, such as hurricanes, sea level rise and potential volcanic
eruptions; global economic volatility; and having to compete with economies of scale, are at the
forefront (Caribbean Development Bank, 2010, p. 20, 21). Where Dominica differs from its
Caribbean peers, is in its economic diversification pattern and, therefore, in the structure of its
economy. Figure 11 demonstrates how Eastern Caribbean Currency Union members, other than
Dominica, have relatively large tourism but small agriculture sectors. Dominica features the

43 Human Development Index: The Human Development Index measures three key dimensions of
human development, a long and healthy life (indicator: life expectancy at birth), being knowledgeable
(indicators: expected years of schooling, mean years of schooling), and having a decent standard of
living (indicator: Gross National Income per capita) (United Nations Development Programme, n.d.).
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opposite. Dominica's education sector is comparatively large, as it is home to an American
offshore medical school.

Figure 11. Average share in real GDP 2000-2011, comparison between Dominica and Eastern
Caribbean Currency Union excluding Dominica (International Monetary Fund, 2013, p. 25).
Society of Dominica. Dominica has a population of 73,879 with the majority of people
settled around the coastline (Central Intelligence Agency, 2018a; Pan American Health
Organization, 2012). Comparatively, Dominica's population pyramid is still somewhat bottom
heavy, indicating a relatively youthful population (Central Intelligence Agency, 2018a).
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However, an aging trend, due to a lower birth rate and emigration, has been observed (Caribbean
Development Bank, 2010, p. 15-17).

Figure 12. Population pyramid Dominica 2016 (Central Intelligence Agency, 2018a).
The majority ethnic group in Dominica is of Black African heritage (86.8%) along with
some people of mixed race, and a minor percentage of white people (Central Intelligence
Agency, 2018a). Dominica is also home to the last remaining community of Carib Amerindians
descending directly from the Kalinago people, who were present in the Caribbean before the
arrival of the Europeans. The Caribs make up two point nine percent (2.9%) of the Dominican
population, and mainly reside in the Carib Territory on the east coast of Dominica.
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English is the official language of Dominica, but due to its French colonial history, a
French patois (French and African linguistic structures) is used widely in the population
(Caribbean Development Bank, 2010, p.14).
Natural environment of Dominica. Dominica has more than earned its reputation as the
“Nature Island” of the Caribbean thanks to its vast rainforests over rugged, mountainous terrain,
its 365 rivers, its waterfalls, its spectacular exhibition of volcanic activity, and its exotic and
diverse wildlife (United Nations Environment Programme, 2010, p.1). Dominica features over
1,200 species of vascular plants, and the wildlife is the most diverse in the eastern Caribbean,
especially in the case of birds, with 175 species, two of them endemic (Convention on Biological
Diversity, n. d., para. 1; European Commission, 2008, p. 12; Government of the Commonwealth
of Dominica, 2006a, pp. 6, 7).
With respect to its forests, Dominica reportedly maintains “the highest amount of forest
cover” in the Caribbean (Government of the Commonwealth of Dominica, 2006a, p. xiv). Sixtyfive percent (65%) of the Dominican land surface is covered by natural vegetation, with forests,
mostly rainforests, taking up sixty percent (60%) (Government of the Commonwealth of
Dominica, 2006a, p. 2). Forest reserves or national parks protect a considerable percentage of
Dominica's forests– forest reserves and national parks form 20% of the Dominican land surface
(United Nations Environment Programme, 2010, p. 9). As well, Dominica boasts extensive
surface and ground water reservoirs, which deliver most of the drinking water to the island and
help generate hydroelectricity. Depending on the source, between 23% and 38% of electricity is
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generated by hydroelectric plants in Dominica (“Dominica: Energy sources,” 2012; United
Nations Environment Programme, 2010, p. 4).
Despite the splendour and richness of its natural environment, Dominica is facing
considerable environmental problems. Land degradation, biodiversity loss, climate change and
natural hazards, coastal zone issues, inadequate waste management, biosafety, inadequate land
use planning, and water resource management are listed as issues (Government of the
Commonwealth of Dominica, 2006a, pp. 9-15; United Nations Environment Programme, 2010,
pp. 2-5).
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Chapter 4: Methods/Methodology – Ways to Understand a Complex Story
Research Strategy
My research strategy to explore complex links in health was two-pronged. One aspect is
the documentation of population health, socio-economic and environmental issues on SIDS in
general, which is to add context to the research question. The other, the core strategy, is a case
study of the SIDS of Dominica.
Documentation of population health, socio-economic and environmental issues on
SIDS. I documented population health on SIDS in Chapter 3 by exploring the literature, and by
using primary and secondary sources. I consulted health statistics and health reports from
different international and regional health bodies. Regional information on the Caribbean SIDS
region was the easiest to find, as it is a compact and well-organized island region, represented by
many different organizations. For the Pacific SIDS, regional data pertaining solely to the islands
was more difficult to locate, as health information is often provided for the whole Western
Pacific Region, which also includes mainland countries. I was unable to obtain regional data for
the AIMS SIDS region, as there is no health body for that area.
I also documented issues associated with population health on SIDS (and beyond), such
as the epidemiological transition, DALYs, and the financial burden associated with NCDs. Here
too, I consulted the literature, using primary and secondary sources. Finally, I provided
information on socio-economic and environmental issues of SIDS, by again searching the
literature, using primary and secondary sources.
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Case study of the SIDS of Dominica.
Data collection methods. I collected data for my case study by exploring the literature
about developments in Dominica and by conducting interviews. I included both aspects of data
collection in my research to be able to analyze the perceptions people have of health
(interviews), and the factual aspects and developments that have contributed to population health
in Dominica (exploration of the literature).
Literature. Here, I researched primary and secondary sources to document socioeconomic, ecosystem, and health developments in Dominica. Sources were books, journal
articles, online and print news articles, government documents, non-governmental organization
documents, and international organizations documents. I chose the period of the 20th and 21st
centuries for documentation, and concentrated on broad developments to keep the details straight
in the subsequent analysis of possible links between population health, socio-economic, and
ecosystem developments. The challenge was to stay open enough, but not to overlook interesting
details, which might connect to population health in Dominica in the 20th and 21st century.
I had two main reasons for choosing the 20th and 21st century for my analysis. The first
is the banana industry, which was a socio-economic game changer in Dominica in the 20th
century. I was interested in analyzing events in and related to health before and after the onset of
the banana industry in Dominica. The second reason was the introduction of public health
measures and, later, modern medicine in Dominica in the 20th century, which influenced
population health decisively.
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Interviews. To conduct interviews with Dominican stakeholders, I had to submit an
application to the Ethics Board of the University of Prince Edward Island. The application was
approved and, consequently, I travelled to Dominica in the spring of 2009 for three weeks to
conduct my interviews. I conducted ten one-on-one interviews and one focus group interview.44
The focus group consisted of four people bringing the total number of people interviewed to
fourteen. The different stakeholders who participated were:
1. Dominican non-governmental organization working with the elderly
2. Medical doctor
3. Dominica environmental NGO
4. Farmer I
5. Farmer II
6. Fisher
7. Historian/author/artist
8. Ministry of Health
9. Agronomist/development economist/environmental activist
10. Young adults (in their late teens, early twenties)
11. Expatriate (Biologist)
The interviews all took place in Dominica with the exception of interview (I) 11, which
took place in Prince Edward Island, Canada. All participants were interviewed at a location of
their choosing, which included participants' offices and homes, my apartment, and a hotel patio. I
44 I had originally planned to conduct all of my interviews as focus groups interviews. See “Methods:
what worked, what did not” below for details.
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took care that the interview location guaranteed anonymity. The interviews can best be described
as being between semi-structured and unstructured, consisting of four non-specific and openended questions (Punch, 2005, pp. 169-172). The questions asked were:
1. What are the health problems in Dominica?
2. Have you noticed any changes to the health pattern over the last 20-30 years?
3. What may be the possible reasons for the changing health pattern?
4. Why do you think is there such a high percentage of centenarians in Dominica? Do you
think this trend will continue?
Question 2 conflicted with the age of the respondents in group 10 because they were
under twenty-five. However, the participants answered based on what they had learned about
their community at school and in their personal lives - other stakeholder groups, I imagine, did
the same. At times, respondents jumped between questions, answering parts of other questions
while responding to the one asked. I realized that this was the nature of unstructured interviews
and went with the flow, trying not to disrupt the thought processes of the interview participants.
Often the interview became a conversation that I would try to steer subtly; sometimes all I could
do was listen. However, I discovered that the information I needed was there even if the
interview took on a life of its own. Later, in the interview analysis, I sorted the answers
according to the questions asked.
The length of time an interview lasted was on average one hour, but could vary
depending on the schedule of the interview participants and the fervour they developed for the
subject. I recorded the interviews by taking notes and/or using an audio recorder. The interview
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participants chose according to their comfort level with an audio recorder. The majority allowed
the use of audio recorder.
The recruitment of participants happened primarily while I was in Dominica. I did some
preliminary inquiring about possible participants while still in Canada, but started to contact
participants personally once I had arrived in Dominica. I approached possible participants by
phone, email, or in person (Appendix F shows the letter I used for the recruitment process). For
the purpose of my study, I did not look for a statistically representative sample of interview
participants. Trying to understand the perceptions of health of different Dominican stakeholders
meant I had to carefully “select” different groups rather than randomly choose them
(Brockmeier, n.d.; Fischer & Young, 2007, pp. 272, 273; Kaplowitz & Hoehn, 2001, pp. 239,
240). Punch (2005) refers to the term “purposive sampling” when sampling is done in a
“deliberate way, with some purpose or focus in mind” (p. 187).
All interview participants consented in writing to participate in the study (see Appendix G
for consent form). Signing a confidentiality form guaranteed the participants anonymity and
confidentiality. All data was stored in a confidential manner and participants were allocated to a
specific stakeholder group without having their names mentioned. Data retention and disposal
were conducted as per University of Prince Edward Island guidelines.
Methods: what worked, what did not. My original intention was for all interviews to be
focus group interviews to help me understand the perceptions of different Dominican stakeholder
groups on population health. The focus group method is suited to understand people's
perceptions of a certain subject (Fischer & Young, 2007, p. 272; Kaplowitz & Hoehn, 2001, p.
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238; Punch, 2005, p. 171). Focus groups are in depth discussions with the central premise that
the group interaction can produce opinions and insights that might not be expressed in a one-onone discussion between an interviewer and interviewee (Kaplowitz & Hoehn, 2001, p. 238). In
focus group interviews, the emphasis shifts from the interviewer to the interviewees, reducing
the potential for the interviewer to guide the interview according to his/her personal views
(Krueger, 1994).
In a study aimed at addressing health concerns of U.S.-affiliated Pacific islands, Davison,
Workman, Daida, Novotny, & Ching (2004), felt that using focus group discussions worked well
in examining islanders' perceptions of health. The study also underlined the usefulness of the
focus group approach for planning and implementing projects, as it allows communities to
express their specific concerns (Davison et al., 2004). Similarly, in a study about biodiversity
management, Fischer and Young (2007) found that focus groups produced “multi-faceted and
well-embedded views” (p. 280), which were crucial for the acceptance of biodiversity
management initiatives.
Organizing my focus group interviews proved to be a challenge that I had not anticipated
enough in the planning of my research. I face two problems. The first was that I had no partners
to work with in Dominica. I had to start making contact with people “from scratch,” which
would take time. The second problem was that I did not have that time, because the planned
period for my stay in Dominica was three weeks.45 Acknowledging these problems, I decided to
go ahead and organize my interviews as best as I could under the circumstances.
45 It was possible to do some preliminary scouting for possible focus group participants while I was still
in Canada. However, to contact the actual participants I needed to be in Dominica.
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I first spent time at a small environment/sustainable development conference in the
rainforest, the Rosalie Forest EcoFest 2009. There, I had the opportunity to listen to and meet
speakers from Dominican NGOs, the Dominica farming community, the Dominica government,
and more. These first contacts were very valuable and led to others. In the end, due to the time
constraint and small number of Dominicans I knew, my sampling strategy resembled most to
what Punch (2005) calls “convenience sampling” (p. 187). I was fine with this, as the strategy
falls under the purposive sampling strategy and still allowed me to contact different segments of
Dominican society. In the end, I organized eleven interviews, of which only one was a group
interview.
What did I learn from this experience and what did the change from focus groups to oneon-one interviews mean for my study? I realized during my stay in Dominica how important it is
to have enough time when trying to make contact with the local population. Ideally, I should
have spent several months instead of only a few weeks in Dominica. The difficulty of finding
enough people in a short time was only one aspect of the time constraint I faced. What made me
most uncomfortable was that I felt as if I came to Dominica to grab what I needed and then
disappear again. This was especially true since I did not have any partners on the ground, who
could have eased my way into the population. Ideally, both entities are present: a partner
organization on the ground and ample time to get familiar with the population one intends to
interview. However, I was most intrigued by how fast I got to know different people in
Dominica; connections are everywhere on small islands. Make a few contacts and, in a short
time, you know “almost” everyone.
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To address what the change from the intended focus group interviews to one-on-one
interviews meant for my study, I revisited the different characteristics of both interview
techniques. Both techniques can be used for obtaining an insight into people's perceptions of
certain topics (Kaplowitz & Hoehn, 2001, p. 238). Focus groups have the advantage of
participants stimulating each other's thought processes and ideas, but the group effect may also
lead to some individual information not being shared (Levine and Moreland as cited in
Kaplowitz & Hoehn, 2001, p. 238). As well, dominant group members can lead the discussion in
a certain direction, thereby biasing information (Janis and Morgan as cited in Kaplowitz &
Hoehn, 2001, p. 238). Compared to focus groups, one-on-one interviews may reveal more
detailed and intimate information (Kaplowitz & Hoehn, 2001, pp. 238, 239).
In a study comparing the information focus groups and one-on-one interviews revealed in
terms of natural resource valuation, Kaplowitz and Hoehn (2001) found that in one-on-one
interviews, participants might have felt more comfortable in revealing controversial information,
whereas focus group dynamics might have led to reflecting on “what else” (p. 245). The authors
concluded that the information resulting from focus groups and one-on-one interviews is
complementary and that ideally both techniques are used (Kaplowitz & Hoehn, 2001, p. 245).
While this conclusion makes sense to me, a higher calibre study than mine would be required for
that purpose. What was crucial in my study was that I was able to interview different segments of
Dominica’s society and that my questions were appropriate to gain an understanding of their
perceptions of health. Considering attributes of both interview techniques, focus groups and oneon-one, I am confident that either would have been appropriate to fulfill this purpose.
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While presenting a preliminary version of my research during a university research day,
someone posed the question about the relatively small number of interviews I conducted. While
it may have been ideal to conduct more interviews, I addressed this question by pointing out that
my goal was to understand perceptions of health. I did not need to answer a question statistically.
I wanted to understand people's thinking of health. Fischer and Young (2007), in their study
about trying to understand mental constructs of biodiversity, defended their small sample sizes as
follows:
[I]t should be borne in mind that not statistical and quantitative analysis, but an
exploration of the diversity of mental constructs of biodiversity within the general public,
here represented by a broad range of interest groups, are the aim of the study. (p.273)
In addition, my research is not based only on the interviews: the interviews are complementary to
a documentation of the literature about events in Dominica over the last decades.
Data analysis. The overarching theme that guided my analysis is found in my research
question, which asks whether “an in-depth case study of the small island of Dominica can reveal
links between population health, ecosystem changes, and socio-economic developments”. In my
analysis, I did not try to prove these links. In fact, proving such links is rather impossible, as they
are inherently complex. It might be possible scientifically to establish a few correlations between
health and socio-economic and/or ecosystem parameters; however, such correlations cannot
account for the complexity of the social-ecological system that is Dominica. My analysis
suggested some plausible links, which became apparent in a qualitative analysis of Dominica’s
social-ecological system. According to Punch (2005), qualitative analysis appeared be the best
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approach to understand complex situations (pp. 52, 53). Punch quoted Miles and Huberman, who
stated:
We consider qualitative analysis to be a very powerful method for assessing causality...
Qualitative analysis, with its close-up look, can identify mechanisms, going beyond sheer
association. It is unrelentingly local, and deals well with the complex network of events
and processes in a situation. It can sort out the temporal dimension, showing clearly what
preceded what, either through direct observation or retrospection. It is well equipped to
cycle back and forth between variables and processes – showing that 'stories' are not
capricious, but include underlying variables, and that variables are not disembodied, but
have connections over time. (Miles and Hubermann as cited in Punch, 2005, p. 53)
Analysis of the documentation of socio-economic, ecosystem, and health developments in
Dominica – the “Dominica Story”. To facilitate the analysis of links between socio-economic,
ecosystem, and health developments in Dominica in the 20th and 21st centuries, I devised four
defining events/periods during that time. Analyzing links within each event/period would make it
easier to manage the complexity inherent to those links. I chose the four events/periods
according to what I believed were important moments in influencing social-ecological system
dynamics in Dominica in the 20th and 21st centuries. I was aware that links discovered in one
event/period naturally would influence or reach beyond that specific event/period.
While reading David Waltner-Toews’ book Ecosystem Sustainability and Health, I began
to appreciate the value of drawing pictures in facilitating the understanding of complex
situations. Waltner-Toews (2004) explained how Rich Pictures are used as a participatory data
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gathering technique, where researchers and stakeholders together draw a picture of a problematic
situation (pp. 38-40, 67). Waltner-Toews (2004) also mentioned loop/influence diagrams, which
lay out connections that positively and negatively influence different aspects of a complex
situation (pp. 67-75). Inspired by the value these different drawing exercises can bring to the
process of trying to understand complex systems, I decided to create my own diagrams and use
them to facilitate the analysis of social-ecological systems interactions in Dominica. My
diagrams contain elements of Rich Pictures and loop diagrams to demonstrate some of the links
between socio-economic, ecosystem, and health issues in Dominica.
Interview results. I began to explore my interviews via open coding or descriptive
coding, allowing me to examine the data line by line and with an open mind towards any
possible code (Esterberg, 2001, pp. 158, 159; Punch, 2005, pp. 199-201). I subsequently
condensed the codes found in the open coding process, and began to discover themes. I searched
each interview question across all interviews for themes and also explored each stakeholder
interview for common and individual messages.
Interview analysis. My focus in the interview analysis was to discover the degree to
which interview participants reflected on health as a part of complex social-ecological systems
interactions. For this, I used the main themes I had discovered in the interview results section
(chapter 6), which allowed me to elicit the participants’ general view of health in Dominica. As
mentioned, I analyzed the degree to which this general view reflected on complex socialecological interactions in health. Subsequently, I was interested in individually-held opinions on
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health. Did certain stakeholders perceive links in health and others did not – why did they or why
did they not?
Methodology – What Informed My Research Approach?
At the core of my choice of research strategy and methods is the central premise of my
thesis to explore a complex system. To understand the complex social-ecological system of
Dominica, I needed a research approach that would allow me to explore in-depth the many
aspects of this system. I decided that a qualitative approach with a case study as my research
strategy would be a suitable fit for this purpose. According to Punch (2005), a case study “aims
to understand the case in depth, and in its natural setting, recognizing its complexity and its
context,” and it “also has a holistic focus, aiming to preserve and understand the wholeness and
unity of the case” (p. 144).
While case studies are generally valuable in exploring social-ecological systems, islands
studies may yet offer another layer to the exploration of complex systems. The fact that small
islands are small, physically bounded, and, in the case of SIDS, fully functioning and
independent socio-economic entities, makes them ideal to be studied as complex systems. In this
respect, SIDS also can be seen as microcosms of a bigger place. The microcosm aspect of a SIDS
is what intrigued me, specifically when studying a small island as a case study. Exploring a
microcosm holistically for whatever problematic situation, can potentially help the understanding
of problems that cannot be grasped on a larger scale. This is an intrinsic value of Island Studies
as a discipline.
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Concerning my choice of methods for the case study, I was aware again that my methods
needed to be suitable to the exploration of a complex system. Researchers studying complex
systems have stressed the importance of using a combination of methods. David Waltner-Toews
(2004) put it as follows:
If we look carefully at where we want to end up – a description of how social and
ecological phenomena interact over time to create patterns of activities and outcomes – it
is quickly clear that there is no single set of methods that will get us there. In fact, we will
need to use a variety of methods. (p. 30)
As another research stated, a “triangulation” of methods is best used to understand a complex
system (Roe as cited in Waltner-Toews, 2004, p. 31). In triangulating, the researcher chooses
methods that are as orthogonal as possible, methods that shine lights on the complex situation
from many different angles (Waltner-Toews, 2004, p. 31).
A research project such as this one, limits the number of methods that can be used due to
the limitation of time, the researchers involved, and the money available. In other words, “there
is a dilemma between what a student can do and true transdisciplinarity” (Webb et al., 2012, p.
21). Actual transdisciplinarity requires a larger scope research project with many people
involved, and with enough time available to explore issues from different angles (Webb et al.,
2012, p. 21). Guided by my research questions, my conceptual framework, and my study’s scope,
I proceeded with an exploration of the literature on socio-economic and ecological issues in
Dominica, as well as interviews with different stakeholders. I chose those two methods because
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they are somewhat “orthogonal,” as mentioned above, and therefore explore Dominica’s socialecological system differently.
The exploration of the literature lends a more factual aspect to the examination of
Dominica’s social-ecological system, documenting events as they happened according to official
statistics, histories, scientific studies, and more. The interviews provide an insight into the
perception of different stakeholders on health issues in Dominica. As people are an integral part
of a social-ecological system, their opinions are essential to understand the system completely. I
wanted to find out how and what different stakeholders think about health, and why they think
that way. According to David Waltner-Toews (2004), stakeholders should be involved in the
assessment of a problematic situation, “so that the 'problems' and issues can be framed within the
cultural world-view of the people in the system” (p.13). As a result, problems are “situated … in
such a way that not only desirable, but also feasible, resolutions can be found.” (Waltner-Toews,
2004, p.13).
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Chapter 5: The Dominica Story

Isle of Beauty
Isle of beauty, isle of splendour,
Isle to all so sweet and fair,
All must surely gaze in wonder,
At thy gifts so rich and rare,
Rivers, valleys, hills and mountains,
All these gifts we do extol,
Healthy lands so like all fountains,
Giving cheer that warms the soul.
Dominica God hath blest thee,
With a clime benign and bright,
Pastures green and flow’rs of beauty,
Filling all with pure delight,
And a people strong and healthy,
Full of Godly reverent fear,
May we ever seek to praise thee,
For these gifts so rich and rare.
Come ye forward, sons and daughters,
Of this Gem beyond compare,
Strive for honour sons and daughters,
Do the right be firm be fair,
Toil with hearts and hands and voices,
We must prosper! Sound the call,
In which everyone rejoices,
"All for Each and Each for All".
Dominica National Anthem
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Figure 13. Dominica Coat of Arms

The Commonwealth of Dominica46
Dominica gained independence from Britain on November 3rd 1978 and became an independent
small island state. It is a republic with a president as its head of state. Dominica is a member of
the Commonwealth of Nations.

46 Dominica's official name.
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In this chapter, I document socio-economic, ecosystem, and health developments in
Dominica over the last century. I named this chapter, “The Dominica Story” after Lennox
Honychurch's book The Dominica Story - A History of the Island (1995). Lennox Honychurch is
a prominent Dominican historian, who has written extensively about the life, culture, and history
in Dominica. I chose this chapter name because I found the book to be both a fascinating and
insightful exploration of the history of Dominica, and a rare source providing comprehensive
information on developments in Dominica over the centuries. Much of the information in this
chapter was sourced from The Dominica Story. Honychurch's body of work is valuable to
everyone doing research in Dominica.
My Dominica story looks at events during three different time periods, which centre on
the Dominica banana industry. The first period encompasses the end of the 19th century and the
beginning of the 20th century before the banana industry was launched in Dominica; the second
period is during the banana industry until its collapse; and the third period is after the collapse of
the banana industry until today. I chose these three periods because of the pivotal role the banana
industry played in changing Dominica's socio-economic and ecological fabric in the 20th
century.
My recounting of events in Dominica before, during, and after the banana industry
largely concentrates on internal island aspects - on the Dominica microcosm. However, as island
isolation is only relative, I added some colonial and post-colonial context to my Dominica story.
Colonial development policies and later post-colonial neoliberal economic policies have likely
directly and indirectly influenced links in health in Dominica.
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Historical Events Before the 20th Century
Dominica has a rich history of settlement and settlement attempts. Initially, settlers
moved from South America beginning with the Ortoroids around 3100 B.C., followed by the
Arawaks around 400 A.D., and the Kalinago47 by 1400. The Kalinago named the island
Wai'tukubuli, meaning, “tall is her body.” On Sunday, 3 November 1493, Christopher Columbus
was the first European to sight the island, giving it the current name of Dominica, which means
Sunday. No one from Columbus' fleet went ashore that day. In fact, unlike most of the other
Caribbean islands, Dominica remained without permanent European settlement for two
centuries. Each colonial power, first the Spanish, then mainly the French and English, was
deterred by Dominica's mountainous terrain and the Kalinago’s fierce resistance.
The French achieved the first permanent settlement on Dominica in the late 1600s. By
then, the Kalinago’s influence in the region had begun to wane due to the superiority of the
European weaponry and new diseases imported by the Europeans, Dominica was the Kalinagos'
last stronghold (Honychurch, 1995, pp. 40-48). During the 1700s, the French and the English
continued to fight for possession of the island, which forced the Kalinago to retreat to its northeastern part.48 Officially, the French ceded Dominica to Britain in 1763 at the end of the Seven
Years War; however, the French continued to contest the island until 1805, even occupying it
again for a brief period. Dominica remained under British colonial rule until its independence in
1978.

47 The Kalinago were referred to as “Caribs” by the Europeans and later by themselves (Honychurch,
1995, p. 48).
48 Descendants of the Kalinago still live in the Carib Territory in the northeastern part of Dominica.
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Colonial and Post-Colonial Context
Colonizing Dominica was a battle for the European powers. Dominica’s steep terrain
coupled with fierce resistance by the Kalinago and later maroons (see below) never allowed for
the establishment of a “normal plantation structure” (Green, 1999, p. 43), leaving Dominica a
“marginal plantation colony” (Green, 1999, p. 43). Burke (1998) wrote about the Kalinago, “the
determined presence of the Dominica Islanders and the steep, high, rain-drenched topography of
the land itself delayed the advance of the colonial frontier” (p. 240), and, “The Islanders were
central agents in delaying the process and shaping the form of colonialism when it did eventually
cast its shadow directly over Dominica’s shores” (p. 239).
Britain finally took possession of Dominica in 1763 and immediately turned its attention
to the division of the land. With little attention paid to the steepness of the terrain, the British
divided Dominica into lots that were for sale to British subjects. The majority of the lots were
unusable for cultivation, and, in the end, much of the land was not sold. Sold land was often left
uncultivated. Nonetheless, the British managed to establish some sugar plantations in the broad
river valleys along the coast (Honychurch, 1995, p 73). Together, sugar and coffee cultivation led
to the rapid development of slavery in Dominica in the mid-1760s (Honychurch, 1995, p. 54). By
that time, the traditional, mostly flat, sugar islands such as Barbados, Jamaica, and Martinique
had been exporting sugar for close to a century and had a well-established slave system.
In Dominica, Britain soon faced a new problem, which hampered its efforts to maintain
and expand its plantations: the maroons. Maroons were slaves who had escaped plantations and
they constituted “the perpetual shadow of the plantation system” (Malm, 2017, para. 8). The

98

maroons had established themselves in the interior of Dominica and threatened plantations by
draining them of slaves (“plantations leaked like sieves” (Malm, 2017, para. 14) and raiding
them (Honychurch, 1995, pp. 93-99).
The maroons were finally beaten in 1814, but it was too late for Dominica to establish a
solid plantation system. With the abolition of slavery in 1833, Dominica was in the unique
position of possessing a great deal of unused land, as well as not having a white ruling class. This
allowed former slaves to set up small subsistence farms. In contrast, other Caribbean islands had
large estates occupying most of the land, which left former slaves with few choices other than to
work on their old estates for a living (Honychurch, 1995, p. 125). Dominica's newly freed slaves
either managed to purchase land, as land was “offered on easy terms,” to rent land, or to squat on
Crown land (Honychurch, 1995, p. 126). This was the foundation of a new independent society
of small Dominican farmers, who were self-sufficient and attached to no owner49.
The colonial influence on Dominica was marginal during the first few hundred years after
Columbus spotted the island. This was not because European powers lacked the desire to shape
Dominica according to their vision. The concerted efforts by British administrators to establish
plantations, reveal their conviction that they knew best how to “develop” the island. Hulme
(2000) wrote about British Administrator Hesketh Bell50, “Bell’s own much-admired energy and
commitment to the well-being of Dominica served ultimately only to veil the fundamentally
49 The new independence of the former slaves led to a severe labour shortage on Dominican plantations.
By the end of the 19th century, because of the labour shortage, coupled with the removal of the
protected status of West Indian sugar on the British market and the low quality of Dominican sugar,
the sugar industry on Dominica was abandoned (Honychurch, 1995, pp. 139,140). Self-sufficiency by
smallholder farmers continued to gain strength.
50 Bell was the British Administrator in Dominica between 1899 and 1905.
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racist assumptions behind his strategy: that only white men could save Dominica” (Hesketh Bell
section, para. 7). Further, Hulme (2000) pointed to British Colonial Secretary Joseph
Chamberlain’s ideological stance regarding the West Indies – Chamberlain, in 1895, called them
“undeveloped estates” that “were in need of imperial assistance” (Islands and Roads section,
para. 4).
In reality, Dominica was a relatively balanced social-ecological system before the arrival
of the Europeans (Burke, 1998, p. 234). Burke (1998) wrote:
Soil and sea provided exceptional sustenance and salubrious life for the Islanders of
Dominica. Horticultural and marine production were based on flexible, resilient, and
conservative practices. Equal and cooperative access to the means and methods of
subsistence were the foundations of an equalitarian society. Exchange of goods and
services was based on reciprocation, not accumulation. (p. 234)
Columbus might indeed have seen paradise as he alluded to when he first spotted Dominica.
Paradoxically, it was Columbus’ discovery of the Dominica paradise that initiated its undoing.
Initially, Dominica refused to be changed according to European ideology. Even after the British
had conquered Dominica, they struggled with its terrain and their lack of indigeneity. Hulme
(2000) remarked:
The sign of indigeneity – of rootedness in an island – is the ability to walk across it, a
question of local knowledge and physical adaptation. The Caribs and the black population
of Dominica have both. The white planters and their descendants had neither and were
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relatively immobile – until the roads were built. (The Story of the Imperial Road section,
para. 5)
The first few hundred years of colonial presence in Dominica, Hulme noted, were a failed
imperial project (Hulme, 2000, Conclusion section, para. 1). Dominica had given a clear sign,
that the colonial cookie cutter approach to development did not suit it.
Britain finally managed to put its colonial stamp on Dominica by firmly establishing
bananas as an export industry after the Second World War. Technological advances and a
changing public opinion on development allowed Britain to disrespect local social-ecological
boundaries crucial to sustainable development. After years of trying in vain, Britain got to reap
some benefits from Dominica at last. From then on, Dominica’s socio-economic outcomes and
ecosystem were heavily influenced and guided by outside forces. Independence in 1978 did not
change that situation, as it was more a political independence than an economic one. Honychurch
(1995) wrote, “The new colonialism is based on market forces controlled by the trade
agreements of powerful metropolitan states coupled with their control of communications
technology beamed into almost every home” (p. 289).
In September 2017, Dominica was devastated by category 5 hurricane “Maria”.
Following that event, Malm (2017) reflected on the wider implications of neo-liberal economic
policies that embody the new colonialism described by Honychurch:
...but in a warming world, we know the hurricanes will return again, stronger, fueled and
refueled by the excess energy stored in the ever-warmer seas. Who has sent energy into
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the system? Certainly not the descendants of the Kalinago and the slaves and the
maroons. This is not the Anthropocene: this is the Capitalocene, where the capitalist
mode of production exacts its brutal and total revenge on a place like Dominica – not an
intentional revenge, of course, but a structurally determined one. After all those years, the
destruction initiated and desired by people like Columbus and Atwood (British planter) is
on its way to completion. (para. 28)
Before Bananas: End of the 19th Century to the 1940s
Economy/Society: self-sufficiency and agricultural ventures. At the beginning and
until the middle of the 20th century, the small, self-sufficient peasant farmer characterized
Dominica’s economic and social landscape. Often, the smallholder villages were isolated and, in
every aspect, life in these small villages resembled life from the previous century (Honychurch,
1995, p. 167). People produced their own food and built their own houses. The villages had no
electricity. A small plant was established for Roseau in 1905, but the rest of the island had to wait
until the mid-1950s (Honychurch, 1995, pp. 150, 192). Transportation of goods and produce was
challenging for villagers, as very few roads existed in Dominica at the beginning of the 20th
century. People trekked, rode on horseback, or canoed.
Henry Hesketh Bell, British administrator to Dominica, described the state of Dominica's
roads at the turn of the century as follows, “There are three or four miles of drivable road in the
neighbourhood of Roseau, but everywhere else, wheeled traffic is impossible. There are not more
than three carriages in the whole island and of course not a single motor car” (qtd in
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Honychurch, 1995, p. 150).51 However, villagers made up for what they did not have by helping
each other. Honychurch (1995) describes the importance of the “cou de main” or cooperative
method where villagers supported each other whether it was in the field or around the house (p.
167). Communal cohesion was the life support system for these villages. Outside the villages
was a small, mostly white, Roseau elite. Additionally, there were the descendants of the old
plantocracy, who still owned their unused estates and hoped to sell them, and there was a small
population of Syrians and Lebanese who had migrated to the Caribbean in the late 1800s.
In the shadow of the large population of independent self-sufficient small farmers, at the
beginning of the 20th century Dominica was busy trying to engage in agricultural ventures. Its
main agricultural production was cocoa and, especially, limes.52 Limes were so successful that in
the early 1900s, Dominica was the largest producer of limes in the world (Honychurch, 1995, p.
155). However, plant diseases and competition decimated the lime industry in the early 1920s.
Then, the Great Depression hit and, as described by Lennox Honychurch (1995), for “the next
twenty years, Dominican agricultural production was in a state of gloom” (p. 161). These “next
twenty years” included the time of the Second World War, which was especially difficult for
small colonial entities like Dominica. Food supplies to the colonies were cut short by Britain in
51 Most of the road work to this time was accomplished by the French. However, road construction on
Dominica was extremely challenging because of the mountainous terrain; rain and flooding often
destroyed the little progress that had been made. One road constructed in the early 1900s was the
Imperial Road, which led from the Roseau area to Bells at the centre of the island. This road was to
provide access to plantations in the interior of the island. Plans and attempts were made to continue
Imperial Road to the northeastern district of the island to connect it to the capital Roseau, but it took
until 1956 for this project to be completed. Other than that, with the exception of one road in the
North and one in the South, very little roadwork happened until the mid-1950s.
52 These were produced on Dominica's remaining estates, even though some small farmers also engaged
in lime production (Honychurch, 1995, p. 155).
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order to save enough food for its own population. Additionally, German submarine attacks
disrupted British and Allied shipping in the Caribbean. According to Honychurch (1995), staples
such as flour, salt, fats, kerosene, and matches, were difficult to acquire (p. 170). Relying on
homegrown staples and inter-island trade, the population seemed to cope with the situation.
However, as a colony Dominica had very little revenue because of the stagnant agricultural
production and trade disruption (Honychurch, 1995, pp. 170, 171).
The first half of the 20th century saw an important development across the Caribbean
with the increasing demands for political change and improved working conditions. In the 1930s,
people mounted campaigns against Crown Colony rule and, on the “sugar islands,” estate
labourers went on strike to demand better workers' rights (Honychurch, 1995, pp. 163, 185).
Dominica was part of the debate for constitutional change, but was not subject to workers’ strikes
due to a lack of plantations. However, peasant farmers in Dominica began making their own
demands. At the time of Second World War, the revenue-scarce Dominican government faced
increasing demands by small farmers for better roads, bridges, and assistance in general
(Honychurch, 1995, p. 171).
Ecology: the “Nature Island”. Finding information on Dominica's ecosystem for the
beginning of the 20th century was challenging. However, knowing Dominica's socio-economic
situation at the beginning of the 20th century, I believe that little of the land was cultivated
intensively as there were only few plantations. Much of Dominica's interior was not cultivated at
all because of its mountainous geography. Peasant agriculture, despite being low intensity in
nature, did have an impact on the Dominican ecosystem. Some peasant farmers practised shifting
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cultivation, which meant they cleared land in the forest, cultivated it for one growing cycle, and
then moved on to the next spot to repeat the practice (Honychurch, 1995, p. 126). According to
Honychurch (1995), this method was forbidden only in 1946 (p. 126). However, compared to
other Caribbean islands, where plantations dominated, Dominica's ecosystem was relatively
undisturbed at the beginning of the 20th century.
Population health: the time of communicable diseases. Infectious diseases dominated
the disease spectrum at the end of the 19th century and the beginning of the 20th century.
Malaria, yellow fever, yaws,53 and alastrim54 were among the infectious diseases present in
Dominica at that time. In terms of public health services, during the latter half of the 19th
century the foundations of today's health care system were laid; however, health care, as it is
known today, did not develop until the 1940s (Honychurch, 1995, pp. 145, 202). Two British
doctors, Dr. Imray and Dr. Nicholls, were instrumental in developing and delivering health
services in the latter half of the 19th century and at the beginning of the 20th century. This was
not an easy feat as there were very few funds, no roads, and innovations such as vaccinations
were met by skepticism and superstition (“A to Z heritage,” n.d.; Honychurch, 1995, p. 203).
In 1839, a hospital was established in the capital Roseau, initially as a building for the
“poor sick and infirm persons,” and, eventually, as the island's main hospital (Honychurch, 1995,
p. 202). Small hospitals were erected in other towns at the turn of the century and into the early
1900s. However, initially, the rural villages had little access to modern medical care; only in the
53 Yaws is a bacterial infection affecting skin, bone, and cartilage; most often found in children, it can
lead to chronic disfigurement and disability.
54 Milder form of smallpox.
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early 20th century, did the villages begin to receive the occasional visit from a district doctor.
The villagers relied on traditional home cures and, sometimes, sick people would be transported
by foot over long distances to a district hospital (Honychurch, 1995, p. 167).
The Church, predominantly the Catholic Church, had an important non-official role in
providing health care, as well as other services, throughout Dominica (Honychurch, 1995, pp.
173-184)55. The Church's work intensified at the end of the 19th century and continued
throughout the 20th century.
During Bananas: 1940s to the Collapse of Banana Industry (1990s)
Economy/Society/Politics: Moyne Commission, bananas and independence. As
mentioned above, the Caribbean experienced social and political unrest in the 1930s, which
prompted the British government to investigate the social conditions in its colonies in the West
Indies. Under Lord Moyne (Moyne Commission), a royal commission went to the Caribbean in
1938/1939. The Commission’s report, released in its entirety only after the Second World War,
did not mince words when describing the poor social and economic conditions in the colonies.
According to Honychurch (1995), the Report was a turning point in Dominica's 20th century
history, advocating for changes such as increasing peasant holdings, teaching improved
agricultural methods, building roads, using rivers for hydro-electricity, and adopting a
programme against malaria (p 185). For the Dominicans, the report gave “new hope ... for the
building of a new society” (Honychurch, 1995, p. 186).

55 Interestingly, the Catholic Church, established in Dominica by the French, was the predominant
Church on the island throughout the British rule.
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Because of the Moyne Commission, in 1940 Britain adopted the Colonial Development
and Welfare Act and provided funds for many social development projects in the British West
Indies. In Dominica, road building was one of those social development projects. The
Transinsular Road, connecting the northeast to the capital Roseau in the southwest, was
completed in 1956, and was the first of several big highways to be built. Perhaps as important as,
or even more important than the construction of large highways, was the construction of feeder
roads to the small remote villages throughout the island. Farmers needed these small roads to
transport their produce to the highways. The onset of the banana industry (see below) pushed the
construction of feeder roads in the 1960s. Work also started on airports and seaports in an effort
to facilitate connections to the wider world. As well, advancements were made in expanding
electricity across the island, the setting up of social service and education systems, providing
water, housing and planning, and local government and co-operatives (Honychurch, 1995, pp.
189-202).56
56 Electricity: Electricity service slowly spread across the island starting in the mid-1950s. It took until
the later decades of the 20th century until the whole island was connected to the grid (Honychurch,
1995, p. 192). Electricity consists of mostly hydro-electricity, backed up by diesel generators
(Honychurch, 1995, p. 296).
Social service system: In 1945, the Social Welfare Department was established. It promoted better
sanitation, home management, village groups, tidy surroundings, literacy programs and more. The
Social Welfare Department laid the foundations for the development of a social service system on the
island (Honychurch, 1995, pp. 194, 195).
Education: The Church, mainly the Catholic Church, played a dominating role in the education
system in Dominica long into the 20th century. School attendance and the educational standard were
low until the mid-20th century as schools were hard to get to and parents preferred their children to
labour in the fields with them. In the 1960s, things changed. Together with new roads, new schools
were built and enrolment levels increased significantly. The 1960s also saw the emergence of a public
educational system (Honychurch, 1995, pp. 200-202; “Education,” 1987).
Provision of water: Dominica has an abundance of fresh water from its many rivers and streams. In
the 1960s, the service of piped water for rural villages was expanded (Honychurch, 1995, pp. 192,
193).
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The Moyne Commission was the catalyst of a small socio-economic revolution in
Dominica, which then experienced another, possibly even more significant, socio-economic
revolution: the banana industry.57 Bananas were clearly the most important economic
development in Dominica in the second half of the 20th century; however, but for the record,
there were other, smaller developments too.
Fishing was important but lost some of its influence with the arrival of the bananas. There
were also attempts at harvesting timber; however, due to Dominica's steep terrain, none of the
several timber harvesting projects (all of them with international cooperation) were successful
(Honychurch, 1995, pp. 220-222). Tourism in Dominica started to develop more seriously only
in the 1980s. Until the 1950, only rare efforts were made to attract tourists to Dominica. During
the next few decades, a handful of hotels were built, but guests were mostly travelling
salespeople and technical aid personnel (Honychurch, 1995, p. 223). In the 1980s, Dominica
began to promote itself actively as an eco-tourism destination and tourism became a more
important sector of the economy. In terms of agricultural ventures besides bananas, there was the

Housing and Planning: According to Honychurch (1995), housing, especially urban housing, has
become a major challenge for Dominica since 1950 (p. 198). People started to migrate to bigger
towns, which raised issues like living space, housing conditions, and water and sewage treatment
requirements. Planning and implementing good housing projects has been an ongoing challenge for
Dominica, both socially and environmentally (Honychurch, 1995, pp. 198-200).
Local government and cooperatives: By 1945, village boards were established in many villages and
were later replaced by councils with increased powers. The councils gave villagers the opportunity to
make some of their own by-laws and decide on village improvement projects. The development of
cooperatives, which became an important part of Dominican society, accompanied the growth of local
government.
57 In fact, these two “revolutions” were intertwined, supporting each other.
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cultivation of vanilla, coconuts, citrus fruit, cocoa, and coffee. All of these were more or less
profitable at some point, and often they disappeared.58
The major economic story of the second half of the 20th century was the banana industry,
so large, in fact, that its reach extended beyond mere economic dimensions and into every aspect
of Dominican life. Why bananas? Klak et al. (2011) offered a rather stark perspective in
describing bananas as the last colonial economic initiative in the Eastern Caribbean. They
pointed to the early colonial period as the beginning of the external dependence of the Caribbean
islands, and the systematic structuring of the colonies' economies to suit the interest of the
colonial power, which meant there were high levels of export specialization with very few export
commodities at any given point. Referring to two other authors, Klak et al. (2011) explained how
eventually every major export crop experienced “difficulty with markets, costs and profits,”
58 Vanilla: Vanilla production started to increase in 1936 as prices rose and by 1942, vanilla was the
main source of income. By 1945, vanilla started to collapse largely due to the big Roseau fire that
destroyed a large amount of cured vanilla and, by 1959, the vanilla industry had disappeared.
Coconuts: In 1966, a public company, Dominica Coconut Products (DCP), formed to build a factory
that would process coconuts. DCP processed all of Dominica's coconuts for export and was a success
story. In 1995, DCP was sold by its Dominican owners to Colgate Palmolive, which shut down its
operations in 2015 after tropical storm Erika (“Dominica Coconut Products,” 2015). The Dominican
government is currently trying to take possession of the Colgate Palmolive property, and to keep
operations going (“Dominica Coconut Products,” 2015; “Dominica government moves,” 2015;
Honychurch, 1995, pp. 209, 210).
Citrus fruit: Grapefruits, oranges, and limes were all at some point successful in Dominica during the
second half of the 20th century. Limes had been successful previously in the early 1920s and were
again the major source of income in the industry. Processing of lime products was attempted;
however, the lime industry declined rapidly in the 1970s (Honychurch, 1995, pp. 210-212).
Cocoa and coffee: Cocoa and coffee were long established in Dominica by the mid-20th century.
They continued to be a minor export crop throughout the second half of the 20th century
(Honychurch, 1995, p. 212).
Smallholder farmers were involved in growing several of the above crops, but the main involvement
of the small farmer during the second half of the 20th century was in the banana growing industry.
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collapsed, and was replaced with another crop (p. 36). The banana, they mentioned, was the last
of those crops, with no apparent successor.
Nevertheless, bananas were a good fit for the social and geographical conditions in the
Eastern Caribbean: Bananas can be planted in many different landscapes, including the
Windward islands' steep terrain; they can be grown year round and harvested weekly or biweekly, allowing for a regular income for small holder farmers; they are relatively hurricane
proof in that they grow back and can be harvested nine months after being levelled by a storm;
and they are a suitable crop for either large plantations or the small family farm (Klak et al.,
2011, p. 37).
The banana industry in Dominica had its origins in the early 1930s, and, just as outlined
by Klak et al., was ignited by a suggestion from a colonial official. The “Imperial Commissioner
of Agriculture for the West Indies” recommended that coconuts and bananas replace limes after
limes collapsed in the 1920s (Honychurch, 1995, p. 161). In the early 1930s, the United Fruit
Company (U.S.) and the Canadian Banana Company began buying Dominican bananas and the
Dominica Banana Growers’ Association was formed. The banana trade was interrupted
temporarily by the Second World War, but picked up again soon after, this time with shipments to
Great Britain.
In 1954, when Geest Industries Ltd, a British banana importing company, offered to buy
bananas from all Windward Islands, and Britain, because of the Moyne Commission, offered
Windward Island farmers interest-free loans, production assistance and a guaranteed market, the
banana industry took off for good (Clegg and Torgerson as cited in Klak et al., 2011, p. 37).
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Geest developed specially designed banana boats, which were refrigerated, and shipped bananas
weekly or bi-weekly from all Windward Islands. In Dominica, previously abandoned estate land
was revived for banana production, and large sections of Crown land were parcelled up resulting
in a substantial increase of smallholder land ownership – in other words, everybody tried to “get
in” on bananas.
The Dominica banana industry flourished in the 1960s, with bananas being slightly under
80% of all exports (Honychurch, 1995, p. 209). For the small Dominican farmer, bananas,
known as the “Green Gold,”59 caused a “healthy minor social revolution” according to
Honychurch (1995) (p. 208). For the first time, farmers had a regular cash income year round,
and they were able to spend it on necessities such as improving their housing situations and
affording an education for their children. As well, the Banana Growers Association gave small
farmers some decision making power regarding the marketing of bananas and policy matters.
Despite its initial economic success, weather events and world prices soon became an
ongoing worry for the banana industry in the Eastern Caribbean. By the mid-1970s, most estates
had to abandon the crop due to high production costs. Small farmers, meanwhile, fiercely
continued to grow bananas. In 1975, the Lomé Convention, which outlined a new set of rules for
cooperation between European Community states and their former colonies in Africa, the
Caribbean and the Pacific (ACP), was created. Lomé guaranteed preferential access of many
ACP commodities to the European Community. For the Windward Islands, Lomé meant that
their bananas had preferential access to the British market. Klak et al. (2011) described the Lomé
59 Bananas are harvested while still green.
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Convention as a “neo-colonial arrangement,”60 an arrangement that ACP states nonetheless were
glad about, as these guaranteed markets were valuable to them (p. 38).
While the Lomé Convention provided some security for small banana farmers in
Dominica and elsewhere, they were still exposed to world price fluctuations. Under large
plantation systems in Africa and especially in Latin America, banana production was much more
competitive, which drove prices down. At the same time, the expense of fertilizers and shipping
charges were increasing, and small farmers in the Eastern Caribbean started to feel the pinch.
Dominica also had issues with leaf spot disease in the mid-1970s, and was hit by Hurricane
David, one of the most destructive hurricanes in Dominican history, in 1979 and by Hurricane
Allen in 1980. Together, price uncertainties and weather events had the Dominican banana
industry in a state of crisis in the early 1980s.
Nevertheless, the reality was that Dominica was too invested in the banana industry to
abandon it and every effort was made to maintain it. The majority of the population depended on
bananas for cash income, and the entire Dominican society was “permeated” by “the social and
economic contributions and influence of banana farmers” (Klak et al., 2011, p. 37). Eugenia
Charles, Dominica's Prime Minister from 1980 until 1995, called the banana industry “the engine
for growth in income and employment,” and pointed out that it had “facilitated the education of
our people, expanded the rural housing stock, improved standards of living throughout the
countryside” (Honychurch, 1995, p. 297). Klak et al. (2011) added that it was important to
recognize that it was the small farmer who was the “economic and social bedrock in Eastern
60 Many of the former ACP colonies had gained independence by the time the Lomé Convention was
signed; Dominica was about to become independent.
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Caribbean societies” (p. 34), not the big plantations. Small banana farmers felt a sense of pride
about their work and about their contribution to community development; small farming was
seen as a dignified livelihood (Ross, 2014, p. 33).
Therefore, the banana industry was kept alive in the 1980s, with very strong revenues in
the middle of that decade. In fact, 1988 was one of the best banana years ever. However, after the
passage of Hurricane Hugo in 1989, the industry could not recover and revenue numbers
dropped continuously. The banana industry literally collapsed in the 1990s and left Dominica
reeling.
The collapse of the Dominican banana industry was connected closely to weather and
neoliberal economic policies. Obviously, weather events like hurricanes are a major setback for
banana farmers every time they hit, but if they are framed by highly unfavourable economic
policies, as they were for the Windward Islands, the destruction they engender can be deadly.
Neoliberalism emerged as a dominant force on the world stage by the 1980s when British Prime
Minister Margaret Thatcher and US President Ronald Reagan embraced it.61 One of the central
tenets of neoliberalism is the principle of trade liberalization and competition based on one's
comparative advantage. In this game, the more competitive producers will win over the less
competitive ones, using cost efficiency as their main tool.
Dominica, in contrast to the Latin American banana giants like Honduras, Ecuador, and
Colombia, was an uncompetitive banana producer on the world stage. It lacked all of the cost

61 Dominican Prime Minister Eugenia Charles, was a staunch anti-communist and Reagan supporter in
the 1980s. In the early 1990s, when bananas were in free fall, Charles softened her stance.
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cutting competitive advantages, such as cableways, irrigation systems, aerial spraying (only
performed in certain areas), and large packing sheds of big banana plantations (Ross, 2014, p.
34). Dominican farmers could only survive in this competitive environment because they
enjoyed preferential market access in Britain. Unfortunately, in the 1990s, due to neoliberal trade
disputes, also known as the “banana wars,”62 preferential market access for banana exporting
ACP countries to the European Union63 ended. The Dominican banana industry collapsed.
The following numbers from Klak et al. (2011) provide an insight into the decline of
bananas in Dominica in the 1990s and beyond (p. 40):

62 Klak et al. (2011) give a detailed description of the “banana wars,” which led to the end of
preferential European Union market access for bananas from ACP states (p. 36-44). In short, the
“banana wars” were fought over market access for bananas between the European Union (and
indirectly ACP banana exporters, including Dominica) on the one hand and several Latin American
banana producers and the U.S. (home of the three major fruit multinationals, Chiquita, Del Monte and
Dole) on the other hand. The creation of the European single market in 1993 ended the Lomé
Convention arrangements for banana imports to the European Union by ACP states. Despite heavy
protest from the big Latin American banana producers and the U.S., the European Union managed to
uphold preferential access for ACP bananas for a few more years. However, with the creation of the
World Trade Organization in 1995 and the replacement of the Lomé Convention with the much
weaker Cotonou Agreement in 2000, the European Union was forced to phase in policy changes that,
by 2006, eliminated preferential access for ACP bananas to its markets. Klak et al. (2011) summarized
the outcome of the “banana wars” as follows, “the WTO's insistence upon equal treatment for all
countries exporting bananas to Europe ends up favouring bananas with the lowest shelf price but also
with the greatest social and environmental costs” (p. 39).
63 The European Community became the European Union in 1993.
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Table 1
Decline of banana industry value from 1992 to 2008
Year

1992

1998

2008

Value (Eastern Caribbean dollar)

82 m

37 m

18 m

Farmers

6,555

3,533

767

Note. The decline of banana industry value from 1992 to 2008 is from Klak et al. (2011, p. 40).
In terms of GDP, banana exports in Dominica contributed 30% to GDP in 1980, 20.1% in 1992
and 7.4% in 1997 (Klak et al., 2011, p. 36).
Along with the social and economic changes in Dominica in the second half of the 20th
century, there was also a desire for political change. In the 1950s and early 1960s, the Caribbean
region made attempts at West Indian political federation, which ultimately failed because the
practical details were too overwhelming. Instead, Dominica worked towards becoming a selfgoverning state, termed Associated Statehood, in association with Britain. This occurred in 1967
and was, according to Honychurch (1995), more significant in administrative terms than the later
full independence from Britain because Dominica was now self-governing (p. 233). Only
defence and foreign affairs remained in the hands of Britain. Dominica gained full independence
on 3 November 1978, and was a republic with a Prime Minister and a President. The official
name became The Commonwealth of Dominica, so as not to be confused with the Dominican
Republic.
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In 1980, after a turbulent first two years of independence, Eugenia Charles became Prime
Minister of Dominica. Despite infighting and coup attempts, she started to steady the course of
the newly independent nation. Charles was a staunch anti-communist and, under her leadership,
Dominica's ties with the U.S. grew,64 which was economically advantageous, but which also
meant that there were more American influences on the Dominican lifestyle. The highpoint of
Charles' government was in 1988 when she had overcome coup attempts, the island had
recovered from destructive hurricanes, and the economy had strengthened (Honychurch, 1995, p.
286). Dominica celebrated the tenth anniversary of its independence.
However, in reality, the country's economy rested on fragile grounds because it was
highly dependent on foreign donors and heavily reliant on bananas as its dominant crop. Debt
associated with structural adjustment program loans from the International Monetary Fund and
the World Bank, was a financial burden for the island, and, after the collapse of communism in
Eastern Europe, the U.S. withdrew much of its aid. Honychurch (1995) remarked that at the time
there would have been nothing left in the economy if aid and banana money had been withdrawn
(p. 289). Clearly, ten years after independence, Dominica was still utterly dependent.
Honychurch and Klak et al. spoke of a new colonialism where powerful nations dominated
others via market forces that were shaped in their favour, and via communications technology
that they controlled (Honychurch, 1995, p. 289; Klak et al., 2011, p. 38). In the early 1990s,
Eugenia Charles loosened her anti-Cuban stance and the two countries began to discuss trade and
diplomatic relations.
64 Charles, as the chair of the new Organization of East Caribbean States, was instrumental in arranging
the invitation of the U.S. for the intervention in Grenada in 1983 (Honychurch, 1995, p. 284).
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Ecology: a time of human encroachment, or “it was a very poisonous time”65. The
biggest impact on Dominica's ecosystem in the second half of the 20th century likely came from
the banana industry. I will start this section with a look at the banana industry as a whole and its
effects on the environment and then focus on Dominica. Many of the environmental issues
associated with the entire banana industry, apply to Dominica as well, albeit on a smaller scale
and, at times, at a lesser intensity.
Beyond its stellar reputation as a sweet and nutritious fruit, the banana carries an
enormous environmental footprint. To satisfy the European and North American markets with a
perfect, blemish-free banana, producers take drastic measures in growing the fruit and bringing it
to market. An insightful description of this is found in Cohen (2009), Food Empowerment
Project (n.d.) and Lunder (2014). The authors described how vast tracts of land, often tropical
rain forest, are cleared for banana production. Soil tends to deplete quickly because banana trees
do not shed leaf waste and plantations have to be expanded. Depleted soils and deforestation lead
to erosion and runoff during heavy rain. The runoff, containing silt and pesticides, can have
negative effects on ecosystems like, for instance, in the Caribbean where runoff from plantations
alongside the coast has damaged estuaries and coral reefs.
Pesticides are used heavily in banana production to protect a fruit that is grown in monocultures without crop rotation. Mono-cultures are extremely vulnerable to pest infestations, so
much so that one pest could potentially wipe out the whole crop; chemical protection is seen as

65 Chapter 6, Interview (I) 7, question 4, second part.
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the answer.66 While pesticides will protect the fruit, they are also well known for having negative
impacts on the environment as they are toxic to other living organisms beyond banana pests.
Among other things, pesticides can harm beneficial insect species, soil microorganisms, and
worms, which reduce pests naturally and benefit soil health; they can weaken plant root systems
and immune systems; and they can reduce essential plant nutrients in the soil (Toxics Action
Centre, n.d.).
Furthermore, banana production is extremely wasteful. Waste originates from plastic
bags, often laced with chemicals, which are used to cover the bunches and protect the fruit; from
string that is used to tie up the bags; and from boxes that are used to carry the bananas. Perhaps
most astoundingly, approximately a third of bananas do not meet “aesthetic standards” and are
discarded (Cohen, 2009). This “waste” can end up in streams where its decomposition will harm
fish and microorganisms. The bananas that do make the cut are harvested when still green and
shipped on large refrigerated ships to prevent premature ripening. Once they arrive at their
destination, bananas are ripened artificially in warehouses by exposing them to carefully
controlled temperatures and chemical treatments. Et voilà, bon appétit.
In Dominica, a 1972 land capability study, which mapped Dominica according to crop
suitability, by Canadian soil scientist David Lang found that only 20% of Dominica's land was
suitable for banana cultivation (“Soil scientist assesses,” 2015). I was not able find the original
study by David Lang and the “20%” quoted in the reference above is somewhat unclear;

66 According to one source, only cotton production uses more agrochemicals than bananas (Cohen,
2009, p. 8, reference 47).
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however, the reference does make clear that much land unsuitable for banana cultivation was
cultivated with bananas (“Soil scientist assesses,” 2015).
A 1991 report by the FAO on the potential of agroforestry67 in Dominica outlines some of
the problems, which arose from planting bananas on land unsuitable for banana cultivation (Food
and Agriculture Organization of the United Nations, 1991). The report mentioned that, due to
Dominica's steep slopes and high rainfall, farmers on the island traditionally practised
agroforestry. Multi-story-planting included coconuts, citrus, bananas, coffee/cocoa (on estates),
root crops (on small farms), and vegetables (on small farms). Once the banana boom started, a
high percentage of trees were replaced with banana plants, which are not a deep-rooted tree, but
a perennial herb. The deforestation of steep slopes and expansion of bananas as a mono-culture
led to the loss of top soil, landslides, drying of springs, and leaching of pesticides into ground
and surface water. The FAO report estimated that 50% of the land under banana cultivation
suffered from soil erosion (Food and Agricultural Organization of the United Nations, 1991, 2.1
para.3). The resulting loss of soil fertility led to a drop in banana production and an increase in
the application of fertilizers. Fertilizers are known to have negative effects on ecosystems such as
nitrate contamination of ground water and eutrophication of waterways.68
Fertilizers and pesticides were used vigorously in Dominica during the banana years; in
the words of one of my interview participants, it “was a very poisonous time” (Chapter 6, I 7,
67 Agroforesty: a farming method where trees are grown among crops.
68 Eutrophication is the process where chemical nutrients in a body of water lead to excessive plant
growth (algae). When the algae decompose, they deplete the water of oxygen, which can cause fish
and other water animals to die. For more information, see:
http://science.jrank.org/pages/134/Agrochemicals-Environmental-effects-use-agrochemicals.html,
http://oceanservice.noaa.gov/education/kits/estuaries/media/supp_estuar09b_eutro.html
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question 4, 2nd part). In 1987, Rainey, Pierson, & Towle conducted a research project, which
explored the risk to wildlife in Dominica from pesticide use in the banana industry, and listed the
pesticides that were used in Dominica at that time (p. 4). Earlier in 1969, the Dominica Banana
Growers' Association (1969) announced the introduction of the nematicide
Dibromochloropropane (DBCP) or Nemagon by its trade name. Very likely, there were other
pesticides used that I did not come across, as well as fertilizers.
The research by Rainey et al. looked at where and how pesticides were applied. In 1986
and several years before, approximately 55% of land under banana cultivation was treated by
ground spraying (south and west side of the island and interior valleys) and 45% by spray plane
(north and east coasts) (Rainey et al., 1987, pp. 2, 3). Rainey et al. (1987) detailed how many
sprayings were used per year with which chemicals (p. 2, 3). Chemicals were applied also to
bananas after the harvest, just before they were packed into boxes for shipping. In a general
remark about pesticides, Rainey et al. pointed out that pesticides and their effects tend not to be
limited to the sites where they are applied. During aerial spraying, wind can easily disperse
pesticides beyond their target area, as well accidental spills can occur at pesticide storage sites,
during transport, and are “almost chronic” at mixing stations and equipment cleaning sites
(Rainey et al., 1987, p. 7).
In their research on Dominica, Rainey et al. (1987) found that there were no marked
population declines in common terrestrial vertebrates in relation to pesticides in and around
banana cultivation sites (pp. 33, 34). However, there were reports of isolated bird-kills associated
with the application of agrochemicals. Further, the authors found that there were fish-kills in
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local streams and rivers that were associated with pesticides from bananas, but were unsure of
the scale of the problem. Reports of “various cases” of bird-, opossum-, freshwater fish- and
crab-kills in relation to the application of chemicals were also mentioned in the 1991 FAO report
(Caribbean Conservation Association as cited in Food and Agriculture Organization of the
United Nations, 1991, 2.1 para.4). Overall, Rainey et al. (1987) found that in Dominica, the main
risk to wildlife from the banana industry stemmed from the reduction of habitat through the
conversion of rainforest to agricultural land. Similar to the FAO report, they thought the
deforestation of steep slopes was especially worrisome because it did not only reduce wildlife
habitat but also likely increased soil erosion and stream flow variability and decreased slope
stability.
Karen Ross, in her PhD thesis that looked at the international competitiveness of banana
production in Dominica and Belize, and Amos Wiltshire, National Fair Trade coordinator for
Dominica in 2004, stated that compared to bananas produced on big Latin American plantations,
Dominican bananas were/are ecologically much more friendly (Ross, 2014, p. 33; Wiltshire,
2004, pp. 1, 2). Ross emphasized that despite the trend towards banana mono-cultures, the
practice of intercropping (planting other crops between banana trees) never completely
disappeared in Dominica. As well, compared with Latin American banana plantations, the
application of chemicals in Dominica was much less. Ross explained how some participants in
her study mentioned that they had tried to limit the amount of chemicals used due to health
concerns.
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Besides bananas, other events affected Dominica's ecosystem during the second half of
the 20th century. The building of new infrastructure such as roads, houses, and electricity all
came with an ecological footprint. According to Atherton Martin, a Dominican agronomist, in
many instances not enough care was taken to maintain the integrity of soils, water, and tree
systems when building the new infrastructure (“Soil scientist assesses,” 2015).
Contrary to these developments, local as well as international concerns about the
environment led to the establishment of the 35 square kilometre Morne Trois Pitons National
Park in 1975. Over time, two more national parks followed: Cabrits National Park and Morne
Diablotin National Park. As well, two forest reserves were established in the same period: the
Central and Northern Forest Reserves.
In 1979, Hurricane David, one of its most destructive hurricanes ever, struck Dominica.
David caused a humanitarian disaster and enormous socio-economic consequences. Banana
fields were completely destroyed island-wide and coconut trees suffered similarly except in
certain areas. Interestingly, citrus trees survived the hurricane best because of their small and
robust nature (Honychurch, 1995, pp. 272, 273).
Population health: the epidemiological transition. After the Second World War,
Dominica made great improvements in medical care and in disease prevention (improved
hygiene, sanitation, etc.). With foreign aid came more equipment, more rural health centres, and
better training opportunities. Whereas infant mortality and tropical diseases, such as malaria and
yaws, were still high before the 1950s, this began to change soon after Second World War. Infant
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mortality dropped dramatically, and, by 1965, both malaria and yaws had been eradicated and
other severe tropical diseases had become, or soon were, rare.69
After Hurricane David devastated the island in 1979, Dominica rebuilt its health
infrastructure and started a new primary health care programme in 1980. The key aspect of the
new primary health care program was a new generation of nurses who were trained with superior
techniques to take on bigger responsibilities than before (Honychurch, 1995, p. 204). These
nurses would visit people at home, or work at rural health centres newly established in most
communities in Dominica. Dominica also built new district hospitals, which relieved some of the
pressure on the central hospital in Roseau.
By the 1990s, Dominica’s health had shifted drastically from a predominance of
infectious diseases and malnutrition after Second World War to a predominance of chronic
diseases. The following table from the Dominica Ministry of Health listed the major causes of
death in Dominica in the second half of the 1990s.

69 According to Honychurch (1995), malnutrition was one of the main health problems after the Second
World War (p. 197). Honychurch does not specify, but I assume this was due to food shortages during
the War. It appears the problem was addressed successfully after the war was over (Honychurch,
1995, p. 197).
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Table 2
Major causes of death in Dominica between 1996 and 2003

Note. The major causes of death in Dominica between 1996 and 2003 is from Central Statistical
Office (2008, p. 24).
Considering how dominant the banana industry was in Dominica in the second half of the
20th century, it likely affected the health of Dominicans. To explore those effects thoroughly in
my analysis in chapter 7, I am providing some background on the knowledge of the effects of
pesticides on human health. This is a hotly debated topic with many unknown issues.
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Proven acute health problems from pesticides such as headaches, nausea, dizziness,
fatigue, skin-, eye- and nerve irritation, and systemic poisoning, occur and are, occasionally, fatal
(Toxics Action Centre, n.d.). Chronic health effects from pesticides are harder to prove.70
However, research shows mounting evidence of links between pesticides and chronic health
conditions. For instance, pesticides have been linked to non-cancer related neurologic, genotoxic,
reproductive, and possibly dermatologic health effects (Sanborn et al., 2007). There is also
evidence of disruption of the endocrine system by pesticides (Toxics Action Centre, n.d.).
Further, is the question of links between pesticides and cancer. Research suggests a possible
connection between pesticides and cancers such as non-Hodgkin lymphoma, multiple myeloma,
chronic lymphocytic leukemia as well as prostate, testicular, pancreatic, lung, and non-melanoma
skin cancers (Canadian Cancer Society, n.d.; Bassil et al., 2007).
In the Caribbean region, there are currently gaps in the knowledge base in terms of
human exposure to pesticides and persistent organic pollutants, as well as the chemical quality of
seawater and freshwater sources such as water collected by rainwater harvesting systems (Forde,
Morrison, Dewailly, Badrie, & Robertson, 2011, p. 2). Still, there is evidence that pesticides used
in the banana industry may have affected human health in the Caribbean negatively.
There is the case of Chlordecone in the French overseas departments of Guadeloupe and
Martinique (Belpomme, Irigaray, Ossondo, Vacque, & Martin, 2009; Multigner et al., 2010;
70 One of the issues is the time gap that exists between exposure to pesticides and onset of the chronic
health condition, it is very hard to control for every risk factor during that period. As well, there is the
question of control for the real dose of exposure as studies are observational and people are not
exposed to specified doses of the harmful chemicals (Canadian Cancer Society, n.d.; Lorenzetti,
2015).
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Multigner, Kadhel, Rouget, Blanchet, & Cordier, 2016). The insecticide Chlordecone was used
extensively on banana plantations in the French West Indies for over thirty years and, to this day,
is still present in the soils where it was applied. Currently, studies show that a large proportion of
the population of both islands still is contaminated with the chemical. Research on the effects of
Chlordecone on human health has shown that it is linked to pregnancy complications and can
have implications on infant development. As well, there is an increased risk of developing
prostate cancer after Chlordecone exposure. Guadeloupe and Martinique have one of the highest
incidence rates of prostate cancer in the world.
Another example of possible health effects from pesticides is in the neurotoxicant
Chlorpyrifos, an insecticide that is used widely in the banana industry today (Lunder, 2014).
Chlorpyrifos has been found to disrupt brain development and impair cognitive functions in
children. In Costa Rica, researchers detected much higher concentrations of Chlorpyrifos in
children living near banana fields where the pesticide was applied heavily, as opposed to children
who lived near fields without heavy use of the pesticide (van Wendel de Joode, 2012).
Lastly, there is the case of DBCP or Nemagon by one of its many brand names (Bingham
& Monforton, 2013; Stecklow, 2009; United States Environmental Protection Agency, 2000;
“What is Nemagon?” 2009). DBCP is a nematocide, a pesticide targeting nematode worms,
which was used on banana, pineapple and other tropical fruit plantations. Today, DBCP is known
to cause low sperm counts and infertility in men, and is listed by the U.S. Environmental
Protection Agency as a probable human carcinogen (United States Environmental Protection
Agency, 2000).
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In the 1960s, DBCP, a U.S. product, began to be used all over the world, including, after
1969, on Dominican banana fields (Dominica Banana Growers' Association, 1969). In 1977,
male workers at a U.S. DBCP production plant started to experience fertility problems. After
studies confirmed that the workers had reduced or absent sperm counts, DBCP was quickly
phased out in the U.S., but continued to be marketed and applied in Latin America, the
Philippines, Africa, and beyond. By the 1990s, thousands of workers from Latin American
plantations where DBCP was applied came forward, claiming they experienced fertility
problems. Class action lawsuits for compensation were filed against the producers of DBCP
(Shell Oil and Dow Chemicals) as well as against the U.S. fruit multinational Dole. Some
lawsuits have been won on behalf of banana workers experiencing sterility; others were
unsuccessful due to accusations that plaintiffs falsely claimed to be sterile.
In Dominica, to my knowledge, there have not been any studies conducted to assess links
between pesticides and chronic health issues. There is some information on pesticides and human
health in the National Implementation Plan for the management of persistent organic pollutants,
prepared by the Environmental Coordinating Unit of Dominica in 2006 (Government of the
Commonwealth of Dominica, 2006b). For instance, the Implementation Plan highlighted a 2006
Environmental Coordinating Unit survey that detailed cases where farmers experienced acute
health issues associated with pesticide use (Government of the Commonwealth of Dominica,
2006b, p. 66). As well, the Implementation Plan referred to a study that showed that pesticides
intended for use on banana fields were used sometimes for other crops in ways that had the
potential to harm human health (Government of the Commonwealth of Dominica, 2006b, p. 66).
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While there were no studies on pesticides and possible links to cancer on Dominica by
the year 2006, the Implementation Plan revealed interesting cancer statistics (Government of the
Commonwealth of Dominica, 2006b, p. 67). It stated that cancer had increased by more than
150% between 1991 and 2006. Between 1992 and 1995, cancer was responsible for over 20% of
all deaths; between 1996 and 2000, it was 29%; and between 2001 and 2004, it was 34%. In
terms of gender, by 2006 more than 69% of cancer cases in Dominica since 1988 had been in
men. Before 1994, cancer numbers in males and females had been about the same; after 1994,
the number of cancers in males had increased twice as fast as in females, with prostate and
stomach cancers being the most common ones. In the period between 1996 and 2000, most
cancer cases were reported in the largest cities (Roseau and Portsmouth), and the least cancer
cases were from leading agricultural districts.
After the Collapse of the Banana Industry: 1990s to Present
Economy/Society: from “we have to try something” to the Nature Island brand.
Realizing its heavy reliance on bananas, the Dominican Government first attempted to diversify
its agricultural sector and economy in the 1980s, but by the beginning of the 1990s, these
attempts had largely failed (Honychurch, 1995, pp. 297, 298; Klak et al., 2011, p. 44). Facing the
collapse of its main breadwinner bananas, the Dominican Government seemed desperate and
began to look at attracting foreign capital of any nature. Many attempts failed or were only
slightly successful, among them marina and condominium constructions, spa resorts, and
economic citizenship (Honychurch, 1995, pp. 298-304). In defence of those haphazard attempts
at economic development, one minister explained, “We have to try something” (Honychurch,
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1995, p. 298). In the years since then, Dominica has managed to diversify its economy more
successfully.
Agriculture has remained an important part of Dominica's economy because, as Klak et
al. (2011) stated, Dominica, compared to other traditional banana islands, was “greener, more
agriculturally reliant and closer to the land” (p. 45). The banana industry had been so dominant
that, when it collapsed, a large proportion of the population was still entirely dependent on the
yellow crop. Yet, with preferential access to the British market gone, Dominican farmers stood
no chance to survive in the global liberalized trade environment. In this context, Dominican
farmers chose to start growing Fair Trade certified bananas, which pay premium prices to
producers. The first Fair Trade certified banana shipment was made from Dominica in 2001;
today almost all bananas are Fair Trade certified (Ross, 2014, p. 34). Dominica's Fair Trade
bananas are all destined for the British Fair Trade market.
Unfortunately, despite its promises, Fair Trade has not been able to save the Dominican
banana industry. Karen Ross (2014), who in her PhD thesis explores the subject of Fair Trade
bananas in Dominica in detail, explained that Fair Trade has not stopped the dramatic decline in
banana exports from Dominica (p. 35). Many farmers have left the banana industry and the ones
remaining do not see it as a viable economic undertaking in the future (Ross, 2014, p. 35). In
fact, they discourage their children from becoming banana farmers; similarly, few young people
see a future in banana farming (Ross, 2014, pp. 38, 88).
Why has Fair Trade not been more successful? The main reason is that prices have
remained low despite the Fair Trade premiums. Fair Trade premium prices are not immune from
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broader price trends in world markets, unlike the prices under preferential trade, which would
remain stable (Ross, 2014, p. 37). As well, Fair Trade premiums have not caught up to the costs
of banana production (Ross, 2014, p. 37). Klak et al. (2011) concluded that the Fair Trade system
“has been unable to reverse the long-term neoliberalization of the industry” (p. 43). Similar to
Ross, they argued that the state-managed preferential trade system was much more stable and
beneficial to banana farmers in the Eastern Caribbean than the market driven Fair Trade system
(Klak et al., 2011, p. 43; Ross, 2014, p. 40). Throughout her research, Ross (2014) found
“feelings of desperation” by farmers to be a “cross-cutting theme,” but she also found signs of
hope (p. 91). Farmers in Dominica were building small-scale regional cooperatives and farmerfarmer field schools, which focused on diversification and local markets (Ross, 2014, p. 91).
As for the Dominican Government's response to the dwindling banana industry, it
continues to believe in a scaled-down “niche” version of the industry, where a reduced number of
banana farmers would produce high quality Fair Trade or organic bananas (Government of the
Commonwealth of Dominica, 2012, p. 37). The National Adaptation Strategy and the Banana
Recovery Plan outlined goals and investments needed to fulfill the Government's plan
(Government of the Commonwealth of Dominica, 2012, pp. 37, 38).
Aside from the now struggling banana crops, there are other crops of economic
significance on the island. These are plantain, root crops (dasheen, yams, sweet potatoes), fruits
(citrus, mangoes), vegetables, and avocados. Most of Dominica's crops sell unprocessed, but
there has been some investment in manufactured exports with coconut products being the most

130

successful. Overall, crop production continues to dominate the agricultural sector, while
livestock, fisheries, and forestry remain small.
The Dominican government expects that “agriculture will have an important role to play
in the realization of Dominica's growth prospects” and intends to be “an enabler in this process”
(Government of the Commonwealth of Dominica, 2012, p. 39). It is committed to a rethinking of
agriculture and suggests a new policy framework based on ecological sustainability, competitive
business, and food and nutrition security (Government of the Commonwealth of Dominica,
2012, pp. 39, 40). Government's focus will be to support competitive business, specifically agroprocessing and agri-business initiatives, which focus on niche market products (Government of
the Commonwealth of Dominica, 2012, pp. 40, 99).
Aside from agriculture, Dominica has worked hard at becoming an eco-tourism
destination. After Hurricane David devastated the agriculture and fishing sector, and with the
downward trend in the banana industry, Dominica began to invest more seriously in the tourism
sector. Naturally not suited for 3S Tourism (Sun, Sand, Sea) due to its mountainous terrain,
Dominica has been promoting itself as an eco-tourism destination. It has successfully branded
itself as “The Nature Island” of the Caribbean, referring to its awe-inspiring natural assets such
as the vast tropical rain forest, waterfalls, steep mountains, and exhibits of volcanic origin.71
Indeed, there have been several positive developments towards becoming a sought after and
sustainable eco-tourism destination, namely funding opportunities, implementation of training
71 A real gem of the Dominica eco-tourism project is the Waitukubuli National Trail. The trail spans the
island from south to north over a distance of 115 miles. It guides hikers over mountains, to rivers,
waterfalls, and through rainforest, and allows for real immersion into Dominican culture and local
lifestyles.
131

and certification programs, promising policy initiatives, as well as local ownership and
employment (Lambert, 2009, pp. 46-49; Slinger-Friedman, 2009, pp. 15, 16).
At the same time, a number of challenges remain. The challenges are global, such as
economic downturn and rising fuel prices, as well as local, such as solid waste management,
need for more country-wide awareness about environmental protection and conservation, and
Government's commitment to eco-tourism in light of potentially more profitable economic
activities (Lambert, 2009, p. iv; Slinger-Friedman, 2009, pp. 16, 17). For instance, Dominica has
become a sought after cruise ship port. While this may be advantageous financially, the question
is whether and how cruise ship tourism fits the picture of an eco-tourism destination (Lambert,
2009, pp. 90-92; Slinger-Friedman, 2009, p. 7). Another conundrum is the lack of an
international airport. Dominica has been grappling with the question of whether an international
airport with more capacity would benefit or harm its eco-tourism brand (“Business community to
discuss,” 2017; Slinger-Friedman, 2009, pp. 16, 17).
Dominica is acutely aware of the economic importance of owning the “Nature Island”
brand, and is actively protecting and promoting it beyond just the tourism sector. It aims at
“genuinely 'greening' the country and doing so in a manner that is pro-poor and job creating”
(Government of the Commonwealth of Dominica, 2012, p. 100). Most recently, Dominica has
begun to invest in geothermal energy exploration with the goal of abandoning its reliance on
fossil fuels and exporting energy to the neighbouring islands of Guadeloupe and Martinique. At
this point, the testing phase of the geothermal project has concluded and the project is moving
into the production phase. Financing has been an ongoing concern for the geothermal project
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with Government painstakingly trying to secure financial assistance (Government of the
Commonwealth of Dominica, 2015; “Help us get geothermal,” 2016). Most recently, Dominica
renewed an agreement with the New Zealand Government to provide technical assistance for the
project, and decided to finance the project on its own (Government of the Commonwealth of
Dominica, 2016; “New Zealand invests,” 2016).
In principal, while local stakeholders welcome the geothermal project as a clean
investment in Dominica's future,72 they are also deeply concerned with certain aspects of it. The
concerns are about the possible negative effects of the project on Dominica's ecological integrity,
on the health of the local population, as well as on the socio-economic benefits from key tourist
attractions close to the project site.
Regarding ecological integrity, importantly, even though geothermal energy is considered
a relatively clean energy source, there can still be a negative ecological impact from geothermal
energy exploitation. In Dominica, concerns about ecosystem integrity are based on the facts that
a) the geothermal site is in a “significantly delicate” ecological location and b) “various species
and their habitats, and the neighbouring rivers will be affected one way or another” (De Roche,
2010, p. 147). Therefore, according to one Dominican geologist, the project must be monitored
very carefully with mitigation measures put in place to lessen possible surface disturbances,
physical effects of fluid withdrawal, noise disturbances, thermal effects, chemical pollution, and
biological effects (De Roche, 2010, pp. 140-145).

72 Dominica expects its economy to be carbon negative by 2020 (Richards, 2013).
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A further ecological concern is the fact that the exploration site sits right next to Morne
Trois Pitons National Park, a UNESO World Heritage Site. There are fears that geothermal
energy exploration could negatively affect the ecology of Morne Trois Pitons National Park,
which would threaten the Park's status as a World Heritage Site (A. Martin, personal
communication, September 27, 2013; “UNESCO informed,” 2014, para. 16).
Human health concerns relate to noise-, air- and water-contamination, land degradation,
and waste disposal (Geothermal Awareness Group, ca. 2013). Finally, with reference to tourism
revenues, the Roseau Valley, where the geothermal plant is located, is one of Dominica's prime
tourism sites. Residents fear that traffic congestion, drilling noise, landscape modification due to
drill rigs and new buildings, and the evolution of the identity, the historical, and the cultural
heritage of the Roseau Valley, could negatively influence tourism in the Valley (De Roche, 2010,
pp. 139, 140; Geothermal Awareness Group, ca. 2013).
The Geothermal Awareness Group, founded by local residents to bring transparency to
the process of geothermal energy exploration in Dominica, is concerned that geothermal energy
exploration is not conducted carefully enough in Dominica. The Awareness Group claimed that
the public was not informed sufficiently about a completed Environmental Impact Assessment
and the plans for further exploration and development (A. Martin, personal communication,
September 27, 2013).73 As well, according to the Group, established protocols for the
development of geothermal energy have not been followed in Dominica, which means that the
73 Documents were only shared with the public after the Awareness Group put repeated pressure on the
Government and then only in ways that made it difficult for lay persons to understand the
implications of geothermal energy exploitation (A. Martin, personal communication, September 27,
2013).
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safety of Dominicans is at stake. The same has been the case in other countries “where
commerce rather than public interest was the driving force for geothermal development” (A.
Martin, personal communication, September 27, 2013; “Martin alleges outdated EIA,” 2014).
Last and most worrisome, the Awareness Group claimed that a recent Environmental Impact
Assessment of the geothermal project was, to a large degree, a copy of a previous Environmental
Impact Assessment, with about 80% of the report extracted from the previous report (“Martin
alleges outdated EIA,” 2014).
While the diversification of the agricultural sector, eco-tourism, and geothermal energy
development have been the most successful attempts to diversify the Dominican economy,
Dominica's economy today also includes an offshore financial sector, offshore medical
education, remittances and grants, and an economic citizenship program.74
Noteworthy is that, in the process of diversifying its economy, the Dominican
government presented/was presented with two holistic and readily implementable development
plans. These aimed at a socially inclusive and ecologically sustainable development, with social,
ecological, and economic aspects receiving equal weight.
One of the development plans was the Integrated Development Plan, 2003. Its central
premise was the ongoing involvement of all Dominican stakeholders in the preparation,
implementation, and review of the development plan, so that the plan would reflect stakeholders'
priorities and values (The Development Institute, 2003). As well, the Integrated Development

74 For details see: http://www.caribbeannewsnow.com/topstory-Cost-of-Dominica-citizenship-byinvestment-to-remain-unchanged-31226.html
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Plan emphasized an approach that pays attention to the impact policies and actions in one sector
have on other sectors and addresses stakeholders' interests across conventional sector definitions
in a holistic manner (The Development Institute, 2003). The Government of Dominica endorsed
the Integrated Development Plan as an official plan in 2005, but it was not implemented (A.
Martin, personal communication, September 25, 2013).
The second of the two development plans was Organic Dominica, 2006. Commissioned
by the Government of Dominica with the UN Environment Programme, it suggested the
“marriage” of organic agriculture with eco-tourism/wellness tourism on the island, which would
lead to a sustainable use of Dominica's natural resources and a “high end unspoilt image of the
country” (Government of the Commonwealth of Dominica, 2006a, p. xii). Like the Integrated
Development Plan, Organic Dominica has not been implemented (Government of the
Commonwealth of Dominica, 2012, p. 36).
In trying to understand the Dominican Government's development philosophy, I came
upon the Growth and Social Protection Strategy for the years 2012-2014 (Government of the
Commonwealth of Dominica, 2012). This report put forward a framework on how to approach
poverty reduction, which is the Government's declared economic and social policy focus
(Government of the Commonwealth of Dominica, 2013, p. 1). The overarching message of the
report was that “the Government regards the pursuit of sustained strong economic growth to be
the main route to poverty reduction” (Government of the Commonwealth of Dominica, 2012,
p.1). The Government wants to achieve this sustained economic growth via the sustainable use of
natural resources (Government of the Commonwealth of Dominica, 2012, pp. 40, 59, 76-79).
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The question of whether sustained economic growth, as proposed by Dominica and
others, is possible is an ongoing global debate. In the meantime, the poverty rate in Dominica fell
between 2003 and 2008/2009 from 40% to 29%, which is a positive development (Caribbean
Development Bank, 2010, p. 43). The question remains whether Dominica can continue this
trend in the future. In the spring of 2009 in Dominica at the Rosalie Forest EcoFest
environment/sustainable development conference, one of the speakers, a well-known and
accomplished Dominican, was outraged at the high poverty rate in his country. He mentioned
that 40%75 of Dominicans were poor and explained that the biggest challenge for Dominica was
to reduce poverty in a way that would not compromise the ecological integrity of the island for
future generations.
Ecology: slow degradation of the ecosystem despite efforts at environmental
protection. One the one hand, Dominica certainly merits the name “Nature Island” of the
Caribbean as it is relatively ecologically pristine compared to other islands in the region, where
first the plantations and then the tourism industry have left their marks. However, as the Nature
Isle looks back on fifty years of social and economic progress, it also realizes that its very
foundation, its ecological health, has suffered. Dominica has not been without action in terms of
environmental protection as is evident by its forest protection measures in the form of national
parks and forest reserves. Still, two recent assessments outline an array of environmental
problems affecting the island today (Government of the Commonwealth of Dominica, 2006a, pp.
9-15; United Nations Environment Programme, 2010, pp. 2-5):
75 The speaker mentioned the 2003 poverty numbers as the 2008/2009 numbers were not available at
that time.
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● Land degradation. Unsustainable logging practices, clear felling for agricultural use, and

production of forest products are affecting the forests. Agricultural land is under the
threat of unsustainable land management practices such as changing from multi-cropping
to mono-crops, clearing of steep slopes without using suitable soil conservation methods,
and changing from shifting cultivation by small landholders to settled farms. As well,
land is sought after by non-agricultural uses such as tourism, manufacturing, and housing,
and it is vulnerable to natural hazards.
● Biodiversity loss. Biodiversity loss is noticeable in terrestrial and marine species.

Deforestation; agrochemical pollution; natural disasters; hunting and capturing of
wildlife; unregulated development; introduction of foreign species; loss of traditional
knowledge; climate change; marine pollution; and unsustainable exploitation of marine
resources all have negative effects on biodiversity.
● Climate change and natural hazards. Climate change is expected to affect Dominica

through sea level rise and an increase of extreme weather events such as destructive
hurricanes, prolonged droughts, changing rainfall patterns, and storm surges. The impacts
from these on Dominica are plentiful:
Agriculture: decline in productivity, destruction of coastal fisheries, biodiversity loss;
Health: decrease in potable water supplies, increase in vector borne diseases;
Social: relocation of coastal communities and infrastructure due to sea level rise; and
Economic: damage to infrastructure, costs of mitigation measures, loss of houses,
economic impact on agricultural, tourism, health, and fisheries sectors.
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● Coastal zone issues. Evidence of coral reef degradation on Dominica's west coast exists.

The degradation is due to natural disasters; strong ocean currents; pollutants from
sewage, industrial activities and quarrying operations; unsustainable exploitation of
coastal flora and fauna; and development.
● Inadequate waste management. There are solid waste issues such as littering, increased

waste from manufactured and imported goods, and the need for more landfill space. In
terms of liquid waste, sewage treatment systems are frequently inadequate with sewage
being dumped in rivers, the ocean, or on land.
● Inadequate land use planning. Dominica has no comprehensive land use policy. The use

of private land is widely unregulated and multiple land uses occur in close proximity.
Illegal subdivision of land means that settlements overstep the carrying capacity of the
land.
● Water resource management. The issue here pertains to catchment areas on privately

owned land. In Dominica, 43 water catchment areas are located on privately owned land,
which means water is collected on land where there are no effective controls on land use
activity.
An increased frequency of landslides is a consequence of some of the environmental
degradation Dominica has suffered over the last decades. A recent Master’s thesis by Zachary
Andereck (2007) examined landslides in Dominica and outlined some of the connections
between human development and a changing natural environment. According to Andereck
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(2007), losses due to slope failure are increasing worldwide, including in Dominica, despite
improved knowledge (p. 3). Dominica, Andereck (2007) explained, is prone to landslides due to
its volcanic soils, which are inherently unstable, especially in steep areas with intense rainfall (p.
3). The rapid expansion of housing development, leading to land degradation, compounded this
natural vulnerability (Andereck, 2007, pp. 61-65). Andereck (2007) cautioned that if
development continued unfettered “significant loss of infrastructure and lives to landslides and
other natural hazards is a possibility” (p. 65). Andereck's predictions became true in August 2015
when tropical storm Erika pounded Dominica with torrential rains. The rain led to devastating
landslides and flooding that killed thirty people and caused immense infrastructural damage.
In its most recent Growth and Social Protection Strategy for the years 2012-2014, the
Dominica Government expressed concerns for the environmental health of the island. It
announced steps to use its forest and marine products sustainably; to green its economy; to deal
with climate change; to deal with its environmental vulnerability; and outlined measures for
more sustainable land use planning (Government of the Commonwealth of Dominica, 2012, pp.
40, 59, 76-79).
Population health: the chronically ill and the super-old. The dominance of chronic
diseases in Dominica has continued since the late 1990s. Between 2001 and 2014, the percentage
of deaths due to NCDs fluctuated between 77.5% and 85.44% (Pan American Health
Organization, n.d.a). The most recent data available from the year 2014 showed that 78.79% of
deaths in Dominica were due to NCDs, 15.49% due to communicable, maternal, perinatal, and
nutritional conditions, and 5.72% due to injuries (Pan American Health Organization, n.d.a).
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Broken down into subgroups, NCDs in the year 2014 in Dominica consisted of cardiovascular
diseases 56.62%; malignant neoplasms 21.79%; diabetes mellitus 5.98%; digestive diseases
2.99%; respiratory diseases 2.99%; skin diseases 2.99%; neuropsychiatric conditions 2.35%; and
other 4.27% (Pan American Health Organization, n.d.a).
A table by the Pan American Health Organization lists the ten leading causes of death
between the years 2006 and 2010 in more detail (Pan American Health Organization, 2012, p.
264).
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Table 3
Ten leading causes of death by sex and rank, Dominica, 2006-2010
Males
Cause of death

Rank
No.

Females

%

Cause of death

No.

%

Malignant neoplasm of prostate

184 14.8

1

Cerebrovascular diseases

186 16.8

Cerebrovascular diseases

131 10.6

2

Diabetes mellitus

151 13.6

Ischemic heart disease

92

7.4

3

Hypertensive disease

115 10.4

Pulmonary heart disease

86

6.9

4

Ischemic heart disease

107 9.6

Diabetes mellitus

73

5.9

5

Acute respiratory infection

60

5.4

Hypertensive disease

72

5.8

6

Pulmonary heart disease

50

4.5

Acute respiratory infection

71

5.7

7

Malignant neoplasm of female

49

4.4

breast
Chronic lower respiratory

68

5.5

8

Heart failure

43

3.9

45

3.6

9

Malignant neoplasm of

32

2.9

32

2.9

disease
Heart failure

digestive organs
Malignant neoplasm of digestive 41

3.3

10

organs

Chronic lower respiratory
disease

Note. The ten leading causes of death by sex and rank, Dominica, 2006-2010 is from Pan
American Health Organization (2012, p. 24).
These statistics demonstrate that cardiovascular diseases, malignant neoplasms, and
diabetes are the three big killers in Dominica today. As mentioned in an earlier chapter, NCDs
are a financial burden to the state, and, seemingly, Dominica is feeling that pressure on its
budget. In its recent Growth and Social Protection Strategy, the Dominican Government admitted
“the cost to the State of the free and subsidized health care facilities is becoming a matter of
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increasing fiscal concern,” and the Government is “actively considering options for addressing
this matter” (Government of the Commonwealth of Dominica, 2012, p. 71).
Similar to the rest of the world, Dominica is not immune to infectious diseases. Although
Dominica has made great strides in combating infectious diseases, certain infectious diseases are
still present or have the potential to re-emerge and/or newly-emerge (Pan American Health
Organization, 2012, pp. 263-265). Examples include the ongoing outbreaks of Dengue, the
minor, but persistent prevalence of HIV/AIDS, the 2014 outbreak of the Chikungunya virus, and
the 2016 outbreak of the Zika virus (Ahmed et al., 2015; Centers for Disease Control and
Prevention, 2016; Pan American Health Organization, 2012, pp. 263-265; World Health
Organization, 2016).
In an apparent contrast to the high numbers of chronically ill people in Dominica,
Dominica is home to an unusually high number of centenarians. Boaz, Grell, Nasiiro, and
Ricketts (2004) calculated that with just over three centenarians per 10,000 inhabitants, the rate
of centenarians was among the highest in the world (p. 195). In the years 2015 and 2016, the
number of centenarians per 10,000 inhabitants was still three (“Paix-Bouche celebrates,” 2016,
para. 12; Pan American Health Organization, 2017; World Bank, n.d.a).76 When compared to a
2015 ranking of countries with the most centenarians in the world, my calculation places
Dominica again close to the top (Stepler, 2016).77 Dominica was also home to a super76 Not being able to find any official Government information on centenarians in Dominica, I did my
own calculations based on the different sources referenced here in parentheses.
77 In a Smithsonian article on centenarians, doubt was expressed that Dominica was always honest about
the exact number of centenarians on the island. The article mentioned that the numbers provided by
Dominica might be too high, all in an effort to boost its tourism business (Nuwer, 2014).
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centenarian, Elizabeth Israel (“Ma Pampo”), who died in 2003 at the age of 128 and who is
believed to have been the world's oldest person ever. Unfortunately, the Guinness Book of World
Records did not accept Ma Pampo's age record, since Hurricane David destroyed her original
birth certificate in 1979 (Whitford, 2012). In comparison with the rest of the Americas over the
past two decades, life expectancy of Dominicans ranked close to the median value, but not near
the top (Pan American Health Organization, n.d.c). Compared to the world, Dominica ranked
76th with a life expectancy of 77.2 years in 2017 (Central Intelligence Agency, 2018a). In its
Growth and Social Protection Strategy 2012-2014, the Dominican Government discussed its
health goals and its strategies to achieve them (Government of the Commonwealth of Dominica,
2012, pp. 72, 73). The Government committed to providing “health for all” and recognized that
the “determinants of health are multi-factorial – biological, social and economic,” and that
“health policy needs to take a broad, multi-sectoral approach” (Government of the
Commonwealth of Dominica, 2012, p. 71). Appropriately, health promotion, prevention,
protection, and early intervention are mentioned to be at the core of Dominica's health strategy.
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Chapter 6: Interview Results – Stakeholder Perceptions
The presentation of my interview results is in two parts: the first presents results from all
interviews for each interview question; the second presents results from each individual
interview. As mentioned earlier, I conducted the following interviews with:
I 1) Dominican non-governmental organization working with the elderly
I 2) Medical Doctor
I 3) Dominica environmental NGO
I 4) Farmer I
I 5) Farmer II
I 6) Fisher
I 7) Historian/author/artist
I 8) Ministry of Health
I 9) Agronomist/development economist/environmental activist
I 10) Young adults (in their late teens, early twenties)
I 11) Expatriate (Biologist)
Looking at Each Question78
Question one: what are the health problems in Dominica?


By far, the most dominant theme mentioned in Question one was NCDs. NCDs were

usually the first health issue that came up when I interviewed participants about health problems

78 Themes are mentioned in order of frequency.
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in Dominica. The interview participants mentioned diabetes, hypertension, cancer, heart disease,
stroke, and obesity to be of major importance in Dominica today. The following quotes
summarize the common perception that NCDs are the most pressing health issue in Dominica
today:
Well, right now, the chronic diseases, including cancer, are the leading causes of
morbidity and mortality on the island. Cancer, heart disease, stroke, diabetes, obesity.
These are our issues. (I 2)
I guess it must be very much the same health issues as in the rest of the Caribbean
islands. What do you call them, sicknesses of civilization, heart problems caused by
stress, too much fat, hypertension; very, very high incidence of that. (I 3)


Infectious diseases were another frequently mentioned theme, although less frequently

than NCDs. Interview participants spoke mostly about HIV/AIDS, which they perceived as a
problem, but not a major one; some mentioned Dengue fever and respiratory infections.


Several interview participants mentioned chronic health issues, including vision problems

and arthritis, typically seen in the elderly and the very old.


A few interview participants expressed pride in the Dominican primary health care

system. They lauded it for its reach into every small community, its good quality service, and for
its being free of charge.
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Finally, environmental causes of ill health were a minor theme. This theme was

mentioned in three interviews, but with emphasis and conviction in only one. Toxic chemicals,
oil spills into the ocean, decreased soil fertility, electronic waste, informal landfills, and rapid
urbanization along riverbanks with associated run off were topics mentioned.
Question two: have you noticed any changes to the health pattern over the last 20-30
years?


The major theme here was the increase in NCDs. As one interview participant noted:
I suppose my first general statement would be that the pattern of diseases today in
Dominica, and in the other former British colonies in the Caribbean, has moved very
rapidly from the pattern you'd have expected in a developing country to the pattern you
would expect today in a westernized, developed country. (I 2)



Another frequent theme was the decrease of infectious diseases in Dominica. Interview

participants mentioned the decrease of bacterial diseases like typhoid, tuberculosis, and yaws, as
well as the decrease of parasitic infections such as intestinal parasites, malaria, and jiggers.79 The
expatriate I interviewed, recounted a trip he/she took back to his homeland:
And I said, “What happened to the jiggers?” “Oh, Nin, people don't get jiggers around
here anymore.” I said, “How come?” “Oh, insecticides that they are spraying everywhere,

79 The jigger is a flea that can cause harm in humans For details see: http://www.jiggerahadi.org/jiggers.html
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you don't see those things anymore.” And they were right. And plus the fact, nobody goes
bare feet, they have the flip flops, everybody is wearing flip flops. (I 11)


Individual efforts to stay healthy emerged as another theme. Interview participants stated

that nowadays due to health concerns, people have taken up running, visiting the gym, and going
on diets. They added that many health education programs are offered, that the Ministry of
Health conducts information campaigns for new food choices, and that Dominicans watch
educational programs about health on TV. Some interview participants had the impression that
people visit their doctor more often and spend money on health related issues. The group of
young adults summarized this theme succinctly:
You see, I think what a lot of us are realizing is that over the last couple of years, people
have been dying of that kind of stuff or suffering from it (NCDs). So, now people don't
want to get themselves into the same position. So, they have to change their habits,
change their diets, change what they eat. (I 10)


The excellence of Dominica's primary health care system again emerged as a theme in

Question two. Interview participants stressed the health improvements that resulted since the
establishment of Dominica's primary health care system at the end of the 1970s; they underlined
the importance of health care being free of charge; and were proud of Dominica being a role
model in primary health care in the Caribbean.

148



While some lauded the primary health care system, a minor theme emerged where

interview participants expressed concern that the primary health care system is less effective
currently. One interview participant expressed it as follows:
Absolutely, absolutely. Where we had early warning systems on all sorts of issues,
sanitation, our public health department was second to none! So, communicable diseases
and things like that, infections from mosquitoes, all these things were kept to a minimum,
with a much smaller budget. Now, we have centralized the health care system in hospitals
and polyclinics and so on. (I 9)


The last theme for Question two was the use of local medicines in earlier times. One

interview participant explained:
And then, our traditional medicine practices were much stronger then ... There were lots
of herbal baths that people took for things like measles and mumps and all sorts of things,
which were around, but they were treated without having to go to the hospital system
because somebody in the family or neighbourhood knew what to do. So, it was again a
much more personalized, community based, neighbourhood based wellness system.
That's why it worked. (I 9)
Question three: what may be the possible reasons for the changing health pattern?


The major theme in Question three was westernization/outside influences/TV introducing

western lifestyle. Under westernization, interview participants understood the introduction of a
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new lifestyle, which is common to western countries. The westernization theme contained a
sentiment of imposition, a sentiment that the new, western lifestyle was imposed from the
outside. Multinationals, powerful international bodies like the World Bank or the International
Monetary Fund, television, or simply Dominicans returning home with newly acquired tastes
after experiencing life in North America or Europe, were described by interview participants as
agents of change in Dominica. In their words:
The ruling idea comes from the globalization: globalization comes from these big
multinational companies and the governments that control them. And it is taken up here,
the receptacle here is the social elite, which controls the society and by controlling the
society, controls their ideas. So, in other words, you receive all these ideas, these ideas
coming from outside, filtered through a local corresponding group, which then controls.
That's what happens. (I 3)
And the thing too is that, once again, since the 2nd World War and during the 1950s,
thousands of Dominicans emigrated to North America and Europe. And, all of them and
their descendants are now living a completely different lifestyle that is totally divorced
from tropical island life. And of course, their influences are being felt among their
relatives who have stayed at home. (I 7)
The world ... was sending a very powerful message to the governments of the then
emerging nations that if you want to be a part of the world community, you are going to
have to follow us. And the World Bank, and the IMF, and USAID, and the British
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development division, and CIDA, and all of them, just agreed that they were going to
make these places little clones of themselves. (I 9)


Two themes detailed the new, western lifestyle introduced to Dominica. One described

the shift from unprocessed to processed food, the other how earlier physical fitness came through
work/daily activities. Food, the interview participants mentioned, used to come straight from the
land as villages were essentially self-sufficient; currently food is often imported and processed.
Additionally, fast food restaurants have become trendy and even home cooked meals are
prepared in a less healthy way. One interview participant had a macabre description of the KFC
fast food restaurant, which, ironically, is situated across the farmers market in Roseau, “Yes, the
Killing Facility for Children” (I 9).
Another interview participant mused about the temptation of processed food, “I still think
it is also because of this business of ... you go to the grocery stores now in Roseau and
Portsmouth and it's all ready-made on a shelf. This is quite the temptation” (I 11).
In regards to physical fitness, interview participants explained that it was simply a part of
life in earlier times. People worked their small farms without the help of machines. As well, due
to only few existing roads, people were required to walk and the walking was mostly up and
down hillsides because of Dominica's extremely mountainous terrain. People walked to get to
their gardens, to take their produce to market, and to go to school or church. Nowadays, the
interview participants explained, exercise iss frequently a planned activity, divorced from one's
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daily chores. One interview participant summarized, “You had to be physically fit to live ... the
entire family, the entire community lived a very active life” (I 4).


The next overarching theme was the consequences associated with the banana industry,

including the notion that banana production was harmful to human health, and that banana
production was harmful to the environment. Two interview participants remarked on how
bananas were a catalyst for restructuring the society and the economy.
The observation that bananas were harmful to human health refers directly to pesticides
used in the banana industry and their negative impact on human health. The health concerns
mentioned by interview participants were either unspecific or about cancer:
As I said, I lived in England. One year I came back, I had known all the people in the
region of Grand Bay and the farmers there were the big banana farmers. They were the
most successful banana farmers, they were celebrated by everybody. And then, a few
years later, I came back and almost every single one of the major farmers had all died
from cancer. Almost everyone. I asked where is this person, where is that person? All of
them died from cancer. (I 3)
There was a time, where the North of the island was sprayed by aircraft, by planes and
the wind just took it, it went everywhere. It went into the forests, it went into the water
systems, especially in communities which were collecting water from the roofs. You had
products produced by Dupont that had been banned in North America that were being
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sold down here. For Panama disease and leaf spot, leaf spot was the other disease. So,
you know, it was a very poisonous time. (I 7)
In terms of bananas being harmful to the environment, interview participants explained
that fertilizers and pesticides depleted the soil, and that they tended to be washed into rivers and
the sea. As well, they mentioned that because of banana production, a much of the forests had to
be cut down. The following quote hints at the indirect consequences for human health from the
destruction of the environment. One other interview participant commented on that indirect link
as well:
And we have had to use a lot of chemical fertilizers and pesticides and herbicides etc.
Because of that we have destroyed a lot of ... our soils have been depleted and exposed
and so. Therefore, we are not able to produce the kinds of foods that we produced before.
In the process, we have destroyed a lot of products that we live on. (I 4)
Finally, two interview participants commented on how the banana industry changed
Dominica's society and economy drastically. People, they said, went from being subsistence
farmers, which included a healthy diet and a great deal of physical activity, to being producers of
a financially lucrative mono-crop. This meant that economically, many Dominicans were soon
better off. However, they also produced less of their own food and switched to an unhealthy diet
with many processed and imported foods. Their physical activity declined steeply as roads were
built everywhere and motorized vehicles became common. All this has had an influence on the
health of Dominicans:

153

So, in other words, people were no longer doing preventative wellness, by eating right
and doing regular exercise etc. Now that they had cash, they could be more careless with
their health and if they got sick they went to the doctor. (I 9)
Question four, part one: why do you think there is such a high percentage of
centenarians in Dominica?


In this question, the theme of a healthy diet dominated. Interview participants mentioned

that the diet of current centenarians had been extremely healthy in the early part of their lives.
Foods came from the farm, were unprocessed, and only infrequently were imported. Interview
participants did not indicate whether centenarians still eat that way.


Being physically active through work/daily activities was another frequently mentioned

theme. Interview participants explained that, in their youth, centenarians were physically very
active, simply because of the nature of their work. There was never any scheduled exercise;
rather, people tended to their gardens and walked everywhere because few roads existed at that
time.


Strong community ties was another theme. Interview participants mentioned that people

used to look after each other (“everybody was each other's keeper” (I 1)), that a child used to be
raised by a whole community, and that “their whole village would be like a family” (I 10).
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Genetic influence. Three interview participants contemplated whether genetics played a

role in the longevity of Dominica's centenarians. Two thought that genetics likely played a role,
the third did not think so.


Lastly, two interesting points mentioned do not qualify as themes since they were each

only mentioned by two people; nonetheless, they seem essential to me and worth presenting. One
is the “Dominica 20th century divide,” and was presented as follows. The 20th century in
Dominica, as it relates to centenarians, can be divided into two halves. The first half,
approximately the first fifty years in the life of today's centenarians, was marked by subsistence
farming in a pristine environment. The second half, the second fifty years in the life of
Dominica's centenarians, was characterized by a transition to “modernity” with drastic economic,
social, and ecological changes. Dominica's centenarians received a “head start” from the first
fifty years of their lives.
The other point mentioned was the Dominica topography advantage. Participants
explained that Dominica's topography had an influence on the high number of centenarians in
Dominica. Due to the mountainous terrain, people were physically very active in the early 20th
century. In contrast, other, less mountainous Caribbean islands saw the construction of roads
much earlier, which resulted in less physical activity at a time when Dominicans were still
walking up and down hills. As well, because of the steep terrain, large plantations did not
developed in Dominica, and, therefore, after emancipation, the land went to the people who set
up their subsistence farms.
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Question four, part two: do you think this trend will continue?
The major “theme” here was “no”. All interview participants directly answered this



question with a yes or no. Nine participants said no, one said yes, and one was unsure. Another
major theme was that Dominica’s current, less healthy lifestyle would lead to fewer centenarians
in the future. People are less physically active today and eat a less nutritious diet.
Other points, each mentioned only by two interview participants, were:



1. Today's centenarians are healthy and not affected by NCDs.
2. People today want things instantly (“microwave generation” (I 8)) and they have lost the
ability to “go through the natural process” (I 6).
3. Paying bills adds stress to people's lives. Earlier, there were no bills to be paid. Also, the
possibility of taking out loans did not exist for the majority of people in the first half of
the 20th century.
Results by Interview
I1: Dominican non-governmental organization working with the elderly
NCDs were a repetitive topic in I1, in terms of being a health issue, on how they have
increased over the last few decades, and as a reason why there might be fewer centenarians in the
future.
The importance of a healthy lifestyle was mentioned frequently as well in this interview.
The interview participant saw the change of lifestyle as a contributing factor to the rise of NCDs;
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a previously healthy lifestyle is a reason why there are many centenarians in Dominica. A less
healthy lifestyle currently is a reason why there will not be as many centenarians in Dominica's
future.
The interview participant further mentioned the excellent quality of the primary health
care system in Dominica and explained that the primary health care system played a large role in
the improvement of health in Dominica. Lastly, the interview participant pointed out that
Dominica's centenarians do not suffer from NCDs, but are healthy aside from some common old
age ailments.
I2: Medical Doctor
NCDs were a repetitive topic in this interview too. The interview participant explained
that NCDs are the number one health issue in Dominica today and pointed to the rapid
epidemiological transition that has led to the high prevalence of NCDs.
The interview participant made a point of explaining that many important infectious
diseases have been very successfully eradicated in Dominica. This, he/she explained, is one of
the reasons for the surge of NCDs.
A westernized lifestyle, the interview participant said, is a reason for the increase in
NCDs and a reason why the high prevalence of centenarians on the island might not continue.
He/she credited the previously less sedentary lifestyle for the high number of centenarians on
Dominica.

157

The participant highly praised the primary health care system too. However, the interview
participant believed that much of what the health care system was intended to do, has been
fulfilled, and that its achievements may not be as visible today.
The interview participant spoke further about the high health care costs associated with
NCDs. Dominica provides free health care to its citizens, which, in light of the NCD epidemic,
may become increasingly problematic for the Dominican government.
Finally, this interview participant also pointed to the superb health of Dominica's
centenarians. He/she likens likened the centenarians to a Rolls Royce, “That's why they are
centenarians, they don't have diabetes ... they are just Rolls Royce of the human body, running
like the Duracell battery, running and running”.
I3: Dominica environmental NGO
According to this interview participant, NCDs are very prevalent in Dominica today and
have increased sharply over the last decades, whereas infectious diseases have disappeared.
The interview participant agreed that lifestyle changes have led to the diseases of
civilization. He/she especially dwelt on the lifestyle that people led when they were selfsufficient (nutritious food, being part of nature, having to understand nature).
The interview participant strongly believed that the banana industry was harmful to
human health and to the environment:
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Because, don't forget the spray they use on the food which is consumed by the rest of the
population. The water, that you mentioned, for example is contaminated and all of that
happened with the banana industry. The banana industry was one of the most savage
destroyers of the environment that there was, savage, I call it! This is where development
has a bad name and, frankly, we would be better off without development.
But the toll on the lives of the farmers was savage ... I would think of that example I gave
you there that eight of the major farmers, who were the top banana farmers, eight of them
and they had all died from cancer. I came back in one year and I was most shocked.
In response to why there are so many centenarians in Dominica, the interview participant
mentioned the “Dominica 20th century divide.” The first period of the 20th century, “the old
world,” ends when the banana industry takes off in the 1960s, and the second, the “modern
period”, begins there. The interview participant believed that Dominica's centenarians, who grew
up in the first period, are “living off the advantages of the earlier time.”
The interview participant was doubtful whether the trend with the many centenarians in
Dominica will continue, and searched for an explanation as to why it might not. The explanation
reached far and indicated complexity in the subject, yet it had a clear core message, which was
that socio-economic development is done wrong and for the wrong reasons, and that health
suffers as a consequence. The interview participant explained in more detail that development
trends are set from the outside, outside meaning forces like free trade, globalization,
multinational companies. These development trends are embraced by the local elite who rules
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according to them. The problem is that forces like free trade don't aim at poverty reduction or
improvements in public health, rather they aim at increasing the wealth of a small elite. Free
trade has destroyed the capacity of local communities to be self-sufficient, food today is
imported and “everybody now eats all this garbage”.
The interview participant mused that no one made the connection between banana
farming and bad health, “It is outrageous to me that people never made that connection. Because
the publicity about the money economy was such that people had to make ... money at all costs.
And so, they had to pay any price for it”.
I4: Farmer I
Again, NCDs were seen as important in this interview. They were mentioned in terms of
being a major health issue in Dominica today and in terms of having increased sharply over the
last decades.
As well, the interview participant commented on the lifestyle changes in the population
and how they underlied a changing health pattern from infectious to chronic diseases.
On the question of centenarians, the interview participant believed that a healthy lifestyle,
advancements in medicine, and a good primary health care system are contributing to such high
numbers.
Unlike most interview participants, this participant believed the trend of an overproportional number of centenarians on Dominica will continue. According to him/her, people
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today are more health conscious and there is a big social support system for senior citizens
(government and private), both good preconditions to reach the age of one hundred in his/her
mind.
Interestingly, the interview participant acknowledged that the banana industry, with its
clear cutting and use of agrochemicals, has harmed Dominica's soils; therefore, Dominicans are
“not able to produce the kinds of foods that we produced before.” Yet, overall, the interview
participant believed that Dominica is environmentally still well off, “I do not believe it has had a
seriously adverse effect, the changes in the environment on our health”.
I5: Farmer II
The interview participant acknowledged NCDs as a health concern in Dominica today,
but also mentioned HIV/AIDS and health issues of the elderly as problems (see “Looking at each
question, question one,” p. 136).
The participant mentioned a healthy lifestyle in the past and the change to an unhealthier,
westernized lifestyle several times in this interview. The interview participant believed a healthy
lifestyle in the past led to a high percentage of centenarians in Dominica today, but thought that
the shift to a more westernized lifestyle will prevent such high numbers in the future. A
westernized lifestyle, he/she reflected, may also be linked to a rising number of suicides in
Dominica today.
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The interview participant mused about health changes in Dominica and centenarians and
his/her central message was that there is too much emphasis on money. He/she believed that
people want money because other people have more money than them; and then, in the process
of making “fast” money, people change the quality of everything for the worse.
I6: Fisher
NCDs were seen as the major health concern in Dominica today in this interview.
On the question of health changes in the last few decades, the interview participant
concentrated on new medical knowledge. He/she saw new medical technologies, which help
battle diseases that were hard to battle before, as an important health change. On the question of
why health changes have occurred in the past decades, the interview participant pointed to
medical research as having contributed to population health.
Lifestyle was a topic in this interview in connection with centenarians. The interview
participant believed a healthy lifestyle has been an important factor in contributing to the big
number of centenarians in Dominica. In light of a generally less healthy lifestyle in Dominica
today, the interview participant was skeptical whether there will be a high number of
centenarians in the future. He/she lamented that this generation and the next generation is
“different” in that they “need things instantly,” have “no sense of having good health,” have their
mind corrupted by television, and in that more young people are involved in drugs. Aside from
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the role lifestyle plays in becoming a centenarian, the interview participant did speculate whether
genetics could play a considerable role as well.
I7: Historian/author/artist
In terms of health issues, this interview participant saw NCDs as the main issue in
Dominica today and believed that the disappearance of infectious diseases is the biggest health
change over the last few decades.
When speaking about health changes in Dominica and the possible reasons behind them,
this interview took a detailed look at the Dominican society and economy. The gist of the
participant’s opinion was that the socio-economic fabric of Dominica has changed significantly
with the banana industry. This has brought changes to human health, as well as there have been
direct changes to the environment and human health from banana farming.
The interview participant believed that the foundations for the susceptibility of
Dominicans to NCDs were laid a long time ago, when African slaves first came to work on
island plantations. At that time, bodies, which in Africa were exposed only to very small amounts
of salt and sugar, were suddenly bombarded with sugary and salty foods provided to plantations
workers.80 After the abolition of slavery, people started to eat the more nutritious foods that they
produced on their farms. In the 1960s, the banana industry became the catalyst for restructuring
the Dominican society and economy. People gave up subsistence farming to grow bananas, and,
80 The interview participant explaied that the food provided to slaves was salt beef and salt cod imported
from England and the eastern seaboard of North America. As food was often scarce on plantations,
slaves would suck sugar cane and drink syrup as a basic energy support.
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in the process, canned imported foods replaced nutritious foods and the construction of roads
diminished exercise.
The interview participant admitted that banana farming was also harmful to human and
environmental health due to the extensive use of agrochemicals. He/she explained:
[Y]ou had insecticides and weedicides pumped into these fields … There was a time,
where the north of the island was sprayed by aircraft, by planes, and the wind just took it,
it went everywhere ... it was a very poisonous time.
The interview participant believed that currently the Dominican government is doing the
best it can in keeping Dominicans healthy, “But the government is trying its best! They have all
these programs. We are one of the best served with clinics and health services”.
The interview participant did not believe the trend of having so many centenarians in
Dominica will continue because of the lifestyle changes he/she pointed to previously. He/she
added two interesting observations about centenarians in Dominica. The first is the “20th century
divide.” Before the 1950s, the centenarians lived in a pristine environment from subsistence
farming. After the 1950s, the fabric of Dominica's society started to change and people converted
to a more westernized lifestyle. Dominica's centenarians experienced a very healthy first half of
their lives.
The second observation is that Dominica's topography played an important role in the
history of the country. The mountainous terrain rendered Dominica unsuitable to big plantations,
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which meant that after the abolition of slavery, land was available for people to become
subsistence farmers. This livelihood pattern existed long into the 20th century when modernity
had long made inroads into other Caribbean islands. Roads finally were built with the advent of
the banana industry and life on the island changed.
I8: Ministry of Health
NCDs are a serious health issue in Dominica according to this interview participant, and
the increase of NCDs over the last decades is the biggest health change Dominica has undergone
in that period.
The major theme in this interview was the lifestyle change Dominica has undergone
towards a westernized lifestyle, and how this has fuelled the NCD crisis. The interview
participant emphasized the outside influences, which have imposed the new westernized lifestyle
on Dominica, such as information technologies or corporations.81 The new lifestyle, he/she said,
is marked by physical inactivity and processed foods. While people compensate the lack of
nutrients in processed food with supplements in the form of pills, the Ministry of Health tries to
counteract by leading information campaigns about healthy food choices.
The interview participant, like others, was very proud of Dominica's primary health care
system. He/she mentioned that in the 1980s and early 1990s, its quality was “second to none.”

81 The interview participant recounted how in the 1980s the reputation of coconut oil was destroyed by a
campaign by the American Soy Bean Association. In it, the Soy Bean Association falsely accused
coconut oil of being responsible for high levels of bad blood cholesterol.
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Lately, though, it has become somewhat less effective, especially on the topic of health
education.
On the question of centenarians, the interview participant thought that a healthy lifestyle
and strong community ties were responsible for their longevity. He/she doubted that the trend of
over-proportionally high numbers of centenarians in Dominica will continue, the main reason
being that life is more rushed and complicated nowadays. The interview participant said that
when centenarians grew up, “it was a good time to be alive,” “there was less of everything.”
Today's generation he/she said, is an instant, “microwave generation,” and added, “today, a 24
hour day is shorter.”
I9: Agronomist/development economist/environmental activist
On the question of health issues in Dominica, this interview participant mentioned three
things:
1. Knowledge of what is good health is missing.
2. Health is the concern of just one ministry and one small segment of the working
population.
3. Environmental issues are leading to health problems, such as toxic chemicals, vehicle
fumes, inadequate solid waste management (electronic waste, plastics, etc.), and run off
from urbanization along riverbank.
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How has health changed in Dominica over the decades? For one, there used to be a
community based wellness system. Different forces in the community, such as teachers at school,
ubiquitous knowledge about local herbal medicines, and prenatal clinics run by the social league
of catholic women, contributed to the well-being of the population. The health care system was
not centralized in hospitals. The other thing was that the primary health care system was very
effective. It was led by a very strong public health department, which worked on sanitation issues
to keep infectious diseases at bay and had all sorts of early warning systems.
On the question of the reasons behind recent health changes in Dominica, the interview
participant reached deep into the functioning and motivations of societies. He/she started from
the point that wealth does not equal health and wellness. The NCD crisis is affecting Dominicans
at a time when they are supposedly much wealthier than before. Why? What happened is that the
banana industry completely restructured the Dominican society. Dominicans started to grow less
food because bananas occupied all the land; Dominicans became distanced from their local diet
and exercised less. The banana money allowed people to buy food and material things, which
exposed them to unhealthy and even toxic substances. Traditional wellness patterns disappeared
and were replaced by doctor visits. As well, people's health and the health of the environment
were affected directly by the extensive use of agricultural chemicals used in banana farming.
The interview participant continued by examining the “wealth, progress and success”
notion that became so dominant in Dominica with the arrival of the banana industry. The notion
is a western notion, which was imposed on the colonies. At the time of independence, the world's
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ruling bodies, such as the World Bank, the International Monetary Fund, USAID, the British
development division, and the Canadian International Development Agency, pressured former
colonies into following their economic growth-centered development philosophy. In fact,
independence was a transition to imitating others, and the national leadership of Dominica gave
up on the Dominican lifestyle.
However, there are fundamental flaws that characterize the economic growth centered
development model. Supply chains, for instance, end with the consumer; there is no “cradle to
grave” philosophy. National income accounts do not consider natural assets, and, therefore,
natural assets are not addressed by policy and development plans. Professionals today are not
given enough awareness and thinking skills. For instance, people are trained to manipulate data
but not to differentiate them. Further, people are taught to think in compartments and not to
understand links between different disciplines and sectors. Lastly, the power of advertisement
ties people to the economic growth centred development model. Advertisement sells a lifestyle
and gives the impression that people can only be happy if they follow that lifestyle. The result of
adhering to this development model is a deteriorating national asset base; yet, there is belief that
progress is being made based on simple observations such as the arrival of more cruise ships.
On the question of why there are so many centenarians in Dominica today, the interview
participant pointed out that their formula for wellness did not depend on wealth. The centenarian
group was cash poor, but they understood the importance of eating right, exercising, and
relaxation.
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When asked whether the centenarian phenomenon would continue, the interview
participant pointed out that the current generation likely is distanced from the lifestyle that made
the phenomenon possible. The only way to keep up the high numbers of centenarians would be
to return to the fundamental principles of wellness.
I10: Young adults (in their late teens, early twenties)
Spontaneously, the interview participants named NCDs as the most pressing health issue
in Dominica today. The interview participants also mentioned HIV/AIDS, mental health
problems, sickle cell disease,82 and alcohol consumption in pregnant women as problems
affecting Dominicans today.
Lifestyle and the way it has changed were the central theme of this interview. The
interview participants explained that the lifestyle of Dominicans used to be healthy because
people ate non-processed foods and were very physically active. Currently, people are less
physically active and are inclined to eat processed foods; an indication of this is the many fast
food restaurants. At the same time, there is a recognition among the population that the new
lifestyle is unhealthy and people make efforts to stay healthy. This is visible in an increase of
health education programs, an increase in visits to the doctor's office, and by people exercising

82 Sickle cell disease is an inherited red blood cell disorder, in which red blood cells have an abnormal
shape (the one of a sickle). The abnormal shape prevents red blood cells from travelling through
blood vessels smoothly, leading to inadequate oxygen supply to parts of the body. For more
information see: http://www.mayoclinic.org/diseases-conditions/sickle-cell-anemia/home/ovc20303267
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and dieting. Still, according to the interview participants, the new lifestyle leads to NCDs, and
they concluded, “this modernizing thing is really not even very healthy at all.”
Centenarians and future numbers of centenarians are connected to the evolution of the
lifestyle in Dominica, the interview participants said. The healthy lifestyle from Dominica's past
was conducive to longevity, whereas the current lifestyle will not allow the centenarian-trend to
continue. Aside from a healthy lifestyle, the interview participants mentioned that strong social
ties have contributed to longevity, “they (centenarians) had huge families”, “their whole village
would be like a family”, and “families always took care of the old people”. Even today, they
mentioned, elderly people often still live with their families and not in old folk homes. Finally,
life was simpler when centenarians grew up:
Also, people have different ... mind[s]. Before, people would want a piece of land, settle
themselves have their family, etc. Now, before you have a piece of land, they want a car,
they want other material stuff, they want to go here, there and everywhere and not think
of the future.
I11: Expatriate (biologist)
This interview participant regarded NCDs as the main health problem in Dominica today,
and mentioned the issue of vision problems in the elderly.
The interview participant emphasized the excellence of the primary health care system in
Dominica. He/she explained that every village on the island has a health centre, staffed by nurses
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who provide excellent quality care and who are in constant contact with doctors at the bigger
hospitals.
Health has changed in Dominica over the last decades, and the interview participant
mentioned the decrease of infectious diseases, such as parasites – jiggers especially – and
pneumonia, as well as the increase of NCDs. Related to the drop in infectious diseases, he/she
described the improvements in sewage treatment, with houses now equipped with flushing
toilets, when previously, toilets were outside or non-existent.
When addressing the reasons behind the recent health changes in Dominica, the interview
participant's answers centred on the introduction of a new, westernized lifestyle. He/she
perceived television as the big culprit in tempting people to buy processed things, and stated,
“Now everybody is watching television, so what they see on television, that's what ... they can't
wait to get to Roseau to buy the stuff”. Previously, according to the interview participant, “the
only imported food used to be pickled or salted fish in order to have something in store if fresh
fish couldn't be caught … [today] it's all ready-made on a [grocery store] shelf.”
The lifestyle theme also figured prominently in the topic of centenarians in this interview.
The interview participant explained that foods used to be unprocessed and pesticide/fertilizer
free; as well, centenarians used to walked everywhere since roads had not been established yet.
The high degree of physical activity was beneficial to the health of the vascular system. The
interview participant also mentioned Dominica's topography and that it had an added beneficial
effect on the health of today's centenarians, “If you are going from point A to point B, whether it
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be five miles or three miles or two miles, you have to go on a constant slope of about 20
degrees.”
Finally, the interview participant believed that genetics also played a role in longevity; at
least, according to him/her, they go hand in hand with the environmental influences.
The interview participant was unsure whether the trend of high numbers of centenarians
will continue in Dominica and said, “I think ... I will hope it will continue.” At the same time,
he/she mentioned that eating habits are less healthy and that the modern diet might have a
negative effect on the number of people who reach one hundred years of age.
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Chapter 7: Discussion – Looking for the Links in Dominica's Health Story
Analyzing Complexity in the Dominica Story
In analyzing the Dominica story for links between health, ecosystem integrity, and socioeconomic developments, I devised four defining events/periods in Dominica's recent history that
would guide my analysis.
1) Subsistence farming 1900 until 1950s. Being the dominant economic activity in
Dominica until the 1950s, subsistence farming had an enormous influence on Dominica’s
society, the health of its population, and the integrity of its ecosystem. Subsistence farmers and
their families ate what they grew, which meant their diet was entirely unprocessed with some
exceptions, such as salted fish. Subsistence farming in Dominica happened on small hillside
farms and was hard work, especially due to the steep terrain. Simply tending to the land required
walking up and down slopes. If farmers took some of their produce to market, they added more
kilometres walking up and down hills. In fact, whenever and for whatever reason people wanted
to get somewhere, they had to walk hills in the process. Subsistence farmers ate what they grew,
which meant their diet was entirely unprocessed with some exceptions, like salted fish.
At that time, there were very few NCDs present in the Dominican population. Apparently,
the physical activity and natural diet contributed significantly to the low rates of NCDs.
Obviously, life expectancy was much lower in Dominica during the subsistence farming period,
which would have been a factor in the low NCD rate. Currently, however, NCDs also affect
many working-age people, not just the elderly.
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As much as the physical activity and diet were conducive to health, the isolation of the
villages, and the very basic housing standards meant that infectious diseases were firmly
established throughout Dominica at the beginning of the 20th century. Clearly, this first period of
the 20th century was not an easy time to be alive. People worked extremely hard and death was a
constant companion, as was illustrated to me by one of the interview participants whose mother
died as a result of childbirth while being carried through the woods on a stretcher to the next
medical centre, which was kilometres away. Yet, people drew strength from their spirituality and
their close community ties, and, judging from Honychurch's comments and comments by some
of my interview participants, aside from the hardship, the people experienced much joy and
happiness.
Ecologically, the subsistence period was a relatively sound period. Clearly, even organic
subsistence farming will disrupt ecological integrity, but with a relatively small population and
minimally invasive farming techniques (low yield, diversified multistory cropping), the
disruption would have been small in Dominica. Unpolluted abundant water sources and fertile
soils were ecosystem services that helped people flourish. Dominica's steep slopes on volcanic
soil naturally posed some landslide risk. However, since appropriate farming techniques did not
diminish slope stability, landslides were less of an issue at that time. Over all, people were
minimally invasive and, therefore, could enjoy ecosystem benefits for their well-being.
Significantly, subsistence farming was largely a circumstantial development path for
Dominica. Dominica's natural environment, specifically its mountainous terrain, largely dictated
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Dominica’s socio-economic trajectory until the mid-20th century. As one interview participant
stated, “[Y]ou have to start with the topography with everything in Dominica” (I 7). The terrain
and the local people guided Dominica's development path, it was adapted to what worked best
for Dominica at that time. Yet, from the perspective of the colonizer, if bigger economic benefits
could have been reaped from Dominica, they most likely would have been. In other words,
Dominica was not an exception in terms of development philosophy under colonization.
There were several attempts to make the colony more profitable with different monocrops
on Dominica's plantations because colonial officials did not embrace subsistence farming as a
viable economic solution, especially in the beginning. Honychurch (1995) wrote, “[T]he official
view was that the peasant proprietors were lazy and that measures should be instituted to
maintain a dependence of the small farmers on the estates” (pp. 139, 140). By the end of the 19th
century, the Dominica sugar industry was abandoned for good and it was only at this time that
colonial officials realized that subsistence farming was Dominica's best chance for development.
Still, there was an uneasiness about Dominica's socio-economic situation at the beginning of the
20th century: the island was seen as “stagnating,” and a colonial official thought that “a great
deal has to be done if the colony is to be put into good shape” (Honychurch, 1995, p. 150).
The following graphic demonstrates the links and feedback as they pertain to health in
Dominica in the first half of the 20th century:
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Figure 14. Links before banana period, end of 19th century – 1940s.
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Figure 14 provides a visual of links pertaining to health in a complex small island socialecological system. I portrayed the links as either having an amplifying or diminishing influence
on other system components. The portrayed links were equally an outcome of the analysis to
comprehend connections in health as they were an instrument for the analysis. Quite likely, other
links exist, the ones I portrayed are the ones that became obvious during my analysis. What
stands out visually for this time period is that Dominica is a relatively closed system83 and the
portrayed links appear clear and uncluttered. I wonder whether, in this case, the calm in the
portrayed links might relate to the relatively balanced social-ecological system interactions,
which were the case in Dominica at that time and which are important for good health outcomes
in the long-term.
2) Moyne Commission 1938/39, full report released after the Second World War.
The Moyne Commission of 1938/39 was a turning point in Dominican history in that it initiated
a wealth of social development projects in Dominica, and helped people to realize that they had a
voice through local government. Many of the development projects were also fuelled by the
banana industry; in fact, the banana industry and the Moyne Commission initiatives reinforced
each other.
The consequences of the new projects were enormous: In a place with hardly any roads,
roads were being built. The island began to be connected, and people, produce, and materials

83 I omitted inter-island connections in Figure 14, which have been an important aspect of island life for
several thousand years (Honychurch, 1995, pp. 11-19; Hulme, 2000, Islands and Roads section, para.
2). Assessing the influence of inter-island connections on health exceeded the scope of my study.
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could easily get in and out of the villages. As well, new health care initiatives led to an improved
health care system, and, of particular importance, government implemented important public
health measures such as sanitation and vaccinations. Consequently, infectious diseases soon
started to decrease and infant mortality dropped dramatically. Further, electricity and
telecommunication services made life easier for Dominicans, which, together with other factors,
led to an influx of western culture. Finally, children began to attend school in larger numbers,
which drew them away from the farm and opened up new opportunities for them.
The Moyne Commission demonstrated that there was a desire for change in Dominica in
the 1930s and 1940s; the status quo, with people engaged in subsistence farming in relative
isolation, was no longer enough. While I do not have a complete understanding of all the
motivations behind the desire for change in Dominica, apparently, both villagers and local
leaders demanded improved infrastructure, social assistance, and political rights (Honychurch,
1995, pp. 162-165, 171, 185). What is clear is that at this moment, outside influences started to
first trickle and later pour into Dominica after decades of relatively little outside intervention for
the Dominican subsistence farmer. Perhaps unknowingly, the social-ecological system Dominica
changed drastically and irreversibly from this moment on.
3) Banana industry: 1950s to 1990s. The banana industry brought about enormous
change to the Dominican society, economy, and ecosystem. The industry intersected with the
Moyne Commission in pushing the construction of roads. With an expanding road system, small
farms, which had been isolated for over a century, suddenly were open to the world. This meant
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that not only were bananas shipped out, but also, for the first time, products from the outside
could be transported in. Soon, people started to rely on such imported products as they gave up
self-sufficiency to grow bananas. Nutritious homegrown foods gave way to processed imported
ones. Dominicans also became less physically active as the new roads allowed travel in
motorized vehicles. Finally, in terms of land use, Dominicans went from low intensity
subsistence farming to the planting of a high intensity monoculture.
The change in diet and physical activity had a major influence on the health picture in
Dominica, which began to be dominated by NCDs. While the emergence of NCDs was a major
negative health development associated with socio-economic changes initiated by the banana
industry, the same socio-economic changes likely also had positive health effects. Through the
speeding up of road construction and the building of other infrastructure, the banana industry
indirectly may have contributed to the decrease of certain infectious diseases. As well, the
banana industry created some financial wealth for people, allowing them to send their children to
school, and to construct new and improved homes. Freed from the strenuous work of providing
for themselves on their subsistence farms, farmers became engaged more actively in local
government and cooperatives – for the first time they had a voice. These developments have
likely all had a positive influence on people's health.
Aside from the described indirect influences on health, banana farming in Dominica may
have had a direct negative effect on human health due to agrochemicals. No documented proof of
this is available because I was unable to find any studies on the links between agrochemical use
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and human health in Dominica. Yet, there are reasons to suspect that agrochemicals used in the
banana industry may have affected human health in Dominica. For one, studies worldwide have
provided increasing evidence that agrochemicals are linked to chronic human health issues such
as cancer and non-cancer related neurologic, genotoxic, and reproductive conditions. Also, there
are some concrete examples in the Caribbean where pesticides, such as Chlordecone in
Guadeloupe and Martinique, Chlorpyrifos in Costa Rica, and DBCP in Latin American banana
plantations, used in the banana industry have likely affected human health.
My research shows that DBCP was used in the banana industry in Dominica, starting in
1969. Therefore, there is a strong possibility that DBCP contributed to infertility in Dominican
men. Further, a 2006 report84 shows a sizable increase in cancer cases in Dominica in the
previous fifteen years. It would be speculation to link the increased cancer rate to agrochemical
use; however, agrochemicals must be kept in mind when trying to explain the increased cancer
rate.
The banana industry also affected Dominica's ecosystem, mainly through the conversion
of idle land into agricultural land, the planting of bananas on land unsuitable for banana
cultivation, and the generous application of agrochemicals. Wildlife habitat reduction, isolated
fish- and crab-kills, and a loss in soil fertility are some of the resulting issues known. It is hard to
quantify and qualify the exact damage done to Dominica’s ecosystem from the banana industry

84 National Implementation Plan for the Management of Persistent Organic Pollutants (Government of
the Commonwealth of Dominica, 2006b).
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as the effects have likely been complex and there do not appear to be many studies conducted on
the topic.
Yet, based on general scientific knowledge about the effects of agrochemicals on
ecosystems and the damage to soils from inadequate cultivation methods, the banana industry
most likely damaged Dominica ecosystem significantly. The few researchers concerned with the
ecological impact of the banana industry in Dominica, have cautioned that “special concern
should be given to the run-off of agrochemicals in watercourses and the subsequent effect on the
marine life in the coastal zone” (Food and Agriculture Organization of the United Nations, 1991,
2.1 para.4), and that:
[T]hough short term objectives of individuals may be met by the current approach, the
natural resource base of the island is being degraded. A more ordered development with
some use restrictions based on land capability would preserve options for future
generations. (Rainey et al., 1987, pp. 33, 34)
Beyond having a direct influence on Dominica’s ecosystem, the banana industry, together with
the Moyne Commission, also initiated the building of much new infrastructure, which had a
negative impact on the integrity of soils, water, and tree systems. The momentum from the
banana industry and the Moyne Commission was so great, apparently, that infrastructure was put
up in a hurry with a certain blindness to external consequences.
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How do the ecological changes, which occurred during the banana industry, relate to
human health? For the most part, the answer is likely complex and that human health may not
have been affected immediately. Dominican agronomist, Atherton Martin (2015), recently
analyzed how the environmental effects of hastily and faultily installed infrastructure in
Dominica may have affected human health. He explained that Dominicans are increasingly
vulnerable to natural disasters, and that a decline in the flow of rivers and an increased
movement of soil and subsoil down hillsides resulted in drastic fertility changes of the soil in the
area (“Soil scientist assesses,” 2015).
While soil fertility changes likely would not affect human health immediately, as humans
can buffer themselves from them, more questions arise, for instance about the buffers. What are
the consequences on human health if, because of decreased soil fertility, people start to import
foods? What kinds of foods are imported, what is their quality, and how much do they cost?
Additionally, what are the consequences on human health if decreased soil fertility is being
compensated for by an increased use of fertilizers? Rainey et al. (1987) warned in 1987 that
Dominica’s natural resource base was degrading, limiting “options for future generations” (pp.
33, 34). Clearly, one of those “options” is good health, according to the Millennium Ecosystem
Assessment (Millennium Ecosystem Assessment, Synthesis, 2005).
In contrast to the seeming ignorance or, possibly, intentional acceptance of the impact of
the banana industry on the ecosystem, in the 1970s, Dominica started to protect large areas of its
ecosystem by means of the national parks. While this was good news in terms of preserving
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ecological integrity in those areas, it raises the question whether a development philosophy that
leads to ecological disintegration in one area and assures complete protection in another, was and
is an appropriate one for the future sustainability of Dominica. Could protected areas make up
for ecologically damaged unprotected ones? Is that even desirable? The Millennium Ecosystem
Assessment highlighted the importance of ecosystem services for human well-being; I am
doubtful that humans could survive on ecosystem services from a few protected areas on our
planet.
The discussion of the banana industry period revealed many drastic changes in
Dominica's social-ecological system and some of the links between them. Apparently, the perfect
combination of three factors enables detecting the links in Dominica's social-ecological system
during that period straightforward. One was the speed and scope with which the big game
changer, the banana industry, arrived on the island. A vast proportion of Dominicans went from
subsistence farming into banana farming in a matter of years. The second factor was that the
banana industry reached a relatively untouched society, the subsistence farmers, which was
removed from the modern, westernized world. The third factor was that the changes initiated by
the banana industry and the Moyne Commission happened in a small, relatively uniform society
in a small and physically confined space.
I mentioned the phenomenon of “amplification by compression,” a process in which
ecological and evolutionary processes in plants on islands are amplified, earlier in this thesis.
Judging by the changes and links observed in Dominica, evidently, the phenomenon might apply
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to more than just plant life on islands. Social, economic, and ecological events in general might
be amplified on small islands. In Dominica, the “perfect storm” of the above mentioned three
factors coming together, enhanced the amplification by compression phenomenon even more,
and allowed for the detection of the links discussed.
A major difference between the subsistence farming and the banana period was the
degree of influence the outside world had on Dominica. As mentioned previously, due to special
circumstances in Dominica, the colonizers’ influence did not touch the majority of Dominicans
during the subsistence-farming period. Local circumstances propelled Dominica's development
path of subsistence farming, and, chosen locally, it honoured the principle of a balanced human –
ecosystem relationship.
In contrast, bananas, as a major industry, were imposed on Dominica from the outside, a
cookie cutter development solution imprinted on many colonies, no matter the suitability of their
terrain and the development needs of their societies.85 By nature, a development idea imposed
from the outside, without consideration of local circumstances, has a high likelihood of failing
and/or causing collateral damage. The banana industry was brought in as an economic
development solution primarily, and collateral damage or benefits happened somewhat randomly.
When the industry collapsed, the island had made progress in some areas of health and in social

85 Suitability of the crop, a reliable market, and timing were the reasons why bananas could take over
from subsistence farming so easily and quickly in the 1950s/1960s. In terms of timing, bananas came
at a time when a sense of change was in the air in Dominica and the Caribbean at large. The Moyne
Commission and a movement for political change gave “new hope and new materials for the building
of a new society” (Honychurch, 1995, p. 185).
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and economic development, yet it had also suffered losses in other areas of health and in
ecosystem integrity. The island now stood on very fragile economic grounds.
For the banana period too, I graphically depicted links in Dominica’s social-ecological
system as they relate to health.
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Figure 15. Links during the banana period, 1950s – 1990s.
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In portraying links pertaining to health in Figure 15, I added “varied influence” as the influence
of some links seemed to possibly be amplifying as well as diminishing. Compared to Figure 14,
which portrayed links during the subsistence farming period in the first half of the 20th century,
links in Figure 15 appear more complex and the picture is busier. This can be attributed to
increased human activity within Dominica’s social-ecological system and increased outside
influences on the system. An increased complexity of links does not necessarily mean that the
social-ecological system is less resilient; however, it likely will be if human actions do not
respect system dynamics. According to my analysis, the social-ecological system Dominica has
become less resilient during the banana years, which is counterproductive to achieving good
long-term health outcomes.
4) Old baggage and search for economic opportunities: 1990s to present. In the early
1990s, Dominica’s Prime Minister summarized the achievements of the banana industry:
It [the banana industry] has provided the engine for growth in income and employment.
To be more basic, it has facilitated the education of our people, expanded the rural
housing stock, improved standards of living throughout the countryside, and created a
dynamic rural sector which is democratic, enterprising and forward-looking.
(Honychurch, 1995, p. 297)
These achievements are impressive. However, according to the theoretical background of
this thesis, specifically the literature on social-ecological systems, looking at the achievements in
isolation is wrong. To see their real value, the integrity of the whole social-ecological system that
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is Dominica must be considered. To do that, I will focus on three areas that put Dominica's
achievements during the banana period into perspective.
The first area is Dominica's changing ecosystem. While it was difficult to comprehend all
the effects the banana industry had on the ecosystem during the banana period, by the early 21st
century, Dominica clearly exhibited many environmental issues. Land degradation, drying up of
springs, biodiversity loss, degradation of coral reefs, and effects from climate change were some
of the issues, although they are not all (directly) related to the banana industry. Currently,
Dominicans are feeling many of the effects from these environmental issues, such as the
increased frequency and severity of landslides, as described by Andereck (2007) and highlighted
during tropical storm Erika in 2015. The bottom line is that Dominica's ecological foundation has
been weakened by the banana industry, its spin offs, and other economic activities, which,
according to the Millennium Ecosystem Assessment, is worrisome as intact ecosystem services
are crucial for the long-term well-being of humans.
Any new economic development initiative in Dominica in the 21st century starts from an
ecologically weakened base, requiring policy makers to be cognizant of this. The Government of
Dominica has chosen to brand itself the “Nature Island” of the Caribbean, advertising its
beautiful unspoilt nature. To live up to the Nature Island brand, the Government has concentrated
on eco-tourism, agriculture, and geothermal energy harvesting as post-banana boom
development initiatives. While these initiatives, if done correctly, could possibly maintain
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Dominica's ecological resiliency, the struggle to do so is and will be constant under the current,
neoliberal economic development model.
The second area in relation to Dominica's achievements during the banana boom, is the
health of people in Dominica today. Life expectancy is longer in Dominica than it was before the
banana boom, mainly due to a better ability to curb infectious diseases through improved public
health measures, better infrastructure, and preventative medicine. The banana industry indirectly
contributed to that development. The major health issue in Dominica today is NCDs, and their
rise is related closely to the banana industry. While the decrease of infectious diseases has been
an amazing achievement for humans, NCDs may be equally bothersome as they shorten lives,
reduce the quality of life, and are a financial burden for households and governments. For
developing countries like Dominica, increased health care costs and economic losses from
people unable to work can be unbearable in the long-term.
NCDs have emerged in Dominica because of a changed social-ecological system,
changes initiated by the banana industry and the Moyne Commission. This makes combatting
NCDs in Dominica difficult, and most current strategies to combat NCDs, as thoughtful and
well-intentioned as they may be, are too simple of a solution in a complex social-ecological
system that keeps fuelling disease. Dominica is struggling to keep NCD numbers under control,
which is evident from health statistics over the past decades.
How do Dominica's many centenarians fit the picture of a society in the midst of a NCD
epidemic? They do not appear to fit that picture, and yet, they are an integral part of the
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Dominica story of the 20th century. Born in the early 20th century, Dominica's centenarians grew
up during the subsistence-farming period. Generally, the first forty to fifty years of their lives
were marked by constant physical activity, a healthy diet, being surrounded by a healthy natural
environment, and low stress levels (Grell, 2015). As some of my interview participants
explained, they got a head start in life.
By the mid-century, the centenarians began to enjoy the effects of improved public health
and, with that, were guarded against infectious diseases. Before that, they were simply on the
right side of destiny not to have succumbed. I do not have statistics on whether Dominica's
centenarians were involved in the banana industry, or if they were, to what the degree was their
involvement. However, according to research from Ross University Medical School, apparently
Dominica's centenarians, who are mostly farmers, have continued their healthy lifestyle
throughout their lives (Grell, 2015). When Ross University researchers examined the
centenarians in their study between 2001 and 2004, they found that the centenarians exhibited
very low rates of NCDs such as cardiovascular/cerebrovascular disease, diabetes mellitus,
cancer, and dementia, and suffered mainly from degenerative joint disease and vision problems
(Boaz et al., 2004, p. 195).
Boaz et al. (2004) did not believe that longevity in Dominica was primarily due to genetic
effects, which coincides with general knowledge that the contribution of environmental
effects/genetics to longevity is in the 75%/25% range (Hjelmborg et al., 2006; “Okinawa
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centenarian study,” n.d.; Park, 2010).86 Therefore, when looking at Dominica's centenarians in
the context of the Dominica story of the 20th century, I believe the high rate of centenarians may
very well be a coincidence particular to Dominica's history and mountainous terrain. Dominica’s
social-ecological system changed drastically in the 20th century, fuelling the current
development of NCDs, which seems counterproductive to the emergence of many healthy
centenarians in the future.
There are many estimates predicting an increase in longevity of populations worldwide,
including an increasing number of centenarians (“Canadians born in 2030,” 2017; Statistics
Canada, 2015; Stepler, 2016). When looking at the Dominica experience, I am unsure whether
these predictions are correct. I could speculate about future technological advances in medicine,
which might contribute to longevity. However, three issues are evident: longevity will have to be
achieved in social-ecological systems that produce disease; medical technologies contributing to
longevity will be costly; and prolonging the lives of people with NCDs likely means their quality
of life will be compromised.87 Wealthy countries might have an opportunity to increase life
expectancy under those circumstances, but developing countries, like Dominica, lack the
financial capacity to achieve longevity through costly new medical technologies, which is
morally unjust.

86 Recent studies have reported that extreme longevity may be associated with genes and that genetic
influences on lifespan become more important after the age of 60 (Hjelmborg et al., 2006; Park, 2010;
Zeliadt, 2010). Nonetheless, these studies confirm that environmental factors are important and that
their overall contribution to longevity largely outweighs genetic factors.
87 See DALYs in chapter 3.
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Examining Dominica, this tiny island nation, provides an excellent learning experience.
Dominica's centenarians turned one hundred “effortlessly,” facilitated by a special socialecological systems constellation. Basic inexpensive public health measures, and later, a wellfunctioning primary health care system, were the only medical ingredients needed. The
Dominica story teaches that to achieve longevity, considering social-ecological system dynamics
may be more successful, more morally just, less expensive, and more sustainable in the long
term, than relying on technologies and ignoring the system that produces disease.
My third point on placing Dominica's achievements during the banana boom into
perspective is to consider Dominica's post-banana economy. While bananas were good for
Dominica's economy when the industry flourished, once it collapsed, the economy was in a
precarious state because of the low amount of economic diversity during the banana years and no
obvious substitute to replace bananas. Bananas did not leave a solid economic foundation on
which to build for the future well-being of Dominicans. The situation marked an enormous
challenge for Dominica as new economic opportunities had to emerge from economic ruins, and
needed to emerge quickly. Initially, Dominica scrambled and, as recounted by a government
minister, simply tried “something” (Honychurch, 1995, p. 298). Eventually, Dominica caught
itself, making progress in diversifying its economy over the past few decades.
While the economy today is more diversified, the overall development philosophy of the
country has not changed since the banana days. Heavily influenced by the international
neoliberal economic system, Dominica continues to prioritize economic growth. However, there
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is a national and international awareness of the importance of protecting ecosystems, which is
why Dominica is conducting its economic activities under the umbrella of the Nature Island
brand. While Dominica's concern for the integrity of its ecosystem is appropriate and timely, its
economy will disrespect ecosystem boundaries if it is given priority over social and ecological
aspects. There is evidence of this in Dominica as the Nature Island brand frequently clashes with
Dominica's economic growth centred development philosophy.
Eco-tourism, for instance, embodies the Nature Island brand and has the potential to be an
economic initiative well suited to respect the ecological integrity of the island. While there have
been positive developments in eco-tourism in Dominica, there also appears to be a hesitation by
the Government to commit fully to eco-tourism in its true sense. Heavy investment into the
cruise ship industry and an ongoing discussion about building a higher capacity airport, which
could land large jet planes, are only two examples that overstep eco-tourism boundaries for
bigger economic gains. True eco-tourism, tourism that is ecologically and socially sustainable, is
an enormously delicate thing to achieve, and on small islands, it may never be fully achievable,
considering the negative ecological impact of reaching small islands by airplane. Possibly, the
Dominica Government's choice to pursue eco-tourism is driven by the island's unsuitability for
conventional tourism rather than by a deliberate decision to be an eco-tourism destination in its
true sense.
Another example where green clashes with growth in Dominica, is the current pursuit of
geothermal energy development. Theoretically, geothermal energy is a relatively clean energy
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source and its development, like eco-tourism, has the potential to be only mildly ecologically
disruptive. Despite those promises, Dominica has encountered problems with geothermal energy
development, ecological and otherwise. Apparently, the main reason for the problems Dominica
has run into is the location of the geothermal site. The site is ecologically delicate, sits right next
to an UNESCO World Heritage Site, and is too close to human settlements and one of
Dominica's prime tourism sites. Considering these circumstances, the questions arise whether
geothermal energy development is wise in Dominica, whether it should take place only at very
low intensity, or whether other forms of renewable energy might be more appropriate for
Dominica. Despite these questions and concerns, Dominica intends to move ahead with the
geothermal project, possibly while ignoring proper protocol for the development of geothermal
energy, according to the local Geothermal Awareness Group.
Lastly, what has happened to agriculture under the Nature Island brand? Understandably,
Dominica tried to “hang on” to bananas after the banana industry collapsed as the majority of the
population depended entirely on bananas. While the production of Fair Trade bananas can be
environmentally and socially sound, the neoliberal international economic system, which
prioritizes profits, makes it extremely difficult for Dominican banana farmers to survive on Fair
Trade bananas. The fault is not Dominica's. However, the failure of first non-Fair Trade bananas
and then Fair Trade bananas to be profitable, may indicate that exporting bananas overseas is not
a good development path for Dominica, neither ecologically nor economically.
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While Dominica exports crops other than bananas, it lately decided to rethink agriculture,
prioritizing ecological sustainability, competitive business, and food and nutrition security. The
Government's declared focus is on competitive business (agro-processing and agri-business);
however, it remains to be seen whether Dominica can successfully walk the fine line between
achieving economic success and maintaining ecological integrity.
Clearly, a small island surrounded by a dominant international economic system is under
extreme pressure to participate in the system. Dominica was presented with two thoughtful
solutions for a more integrated development path of the country (Integrated Development Plan,
2003 and Organic Dominica, 2006), but did not follow up on them, choosing instead to adhere to
the neoliberal narrative of prioritizing economic growth. When considering the Dominica story
of the 20th century and considering the ecological and human situation on the island today,
prioritizing economic growth over social and ecological concerns may not work on small islands.
By logical extension, it may not work on the large island planet earth either. However, since
small islands like Dominica seem to be the ones most obviously unsuited for the neoliberal
economic system, couldn’t they be pioneers in developing a new development philosophy, one
that gives equal weight to social, ecological, and economic aspects? What if that was the small
island niche?
The Interview Participants' View
Consensus. The interview participants had a great deal of knowledge about health issues
in Dominica, recent health changes, and the reasons behind them. They carefully evaluated the
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enormity of today’s NCD crisis, detected socio-economic and environmental factors associated
with health changes in Dominica, and depicted the struggle to stay healthy and live long lives in
Dominica today.
Reflecting on the interview participants' statements, I realize that many of the building
blocks for a systems analysis of health in Dominica were mentioned. Nevertheless, I only
observed few attempts to connect the building blocks into a true systems analysis of health. For
instance, the immediate reasons behind the NCD epidemic in Dominica were laid out well in the
interviews. The participants had a clear sense that diet, exercise, and environment were culpable
in the rise of the epidemic, and that the banana industry and outside influences also played roles.
Further, there was a sense that Dominicans are trying to improve their health in terms of eating
better and exercising more. However, there were no attempts to explain why eating better and
exercising more do not appear to improve the NCD situation overall. I could hear the frustration
in one interview participant, when he/she explained that the government was doing its best in
trying to curb the NCD epidemic but with few results.
Another example is the interview participants' mentioning of Dominica's primary health
care system. The interview participants generally lauded the system because of its availability for
all and its good service. They also recognized that it has contributed greatly to the defeat of
infectious diseases in Dominica. However, the participants did not discuss why an excellent
primary health care system does not curb NCDs better. Is it possibly too reactive rather than
proactive; can it even be proactive? What are the limitations of an excellent primary health care
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system in a social-ecological system that fuels chronic disease? Participants did not ask these
questions.
On the topic of centenarians, the interview participants did not believe the trend of having
a high rate of centenarians in Dominica will continue due to the current lifestyle. The question
they did not explore was why in modern times, when people claim to have made “progress,” is it
not possible to achieve a high rate of centenarians when it was possible earlier?
Looking at Donna Mergler's circle of health (Figure 16, below), I argue that the interview
participants' observations are placed fairly close to the centre of the circle and only mildly
“arborize” and “reticulate”.88 A true systems analysis of health requires respect of the socialecological systems attributes, which means that the analysis cannot stay near the centre of circle
of health, but needs to venture out, around, and back and forth.

88 “Arborize”: growing up and branching like trees across many layers; “Reticulate”: creating networks
at any given level (see chapter 2, Theoretical framework/theoretical underpinnings of the complexity
in health).
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Figure 16. “Onion skin diagram” depicting different influences on health within a nested set of
ecosystems (Webb et al., 2012, p. 14).
The questions about health that I asked my interview participants were open-ended and
non-specific; in other words, I neither encouraged nor discouraged a systems-based analysis of
health. Possibly, given more time and specific questions addressing system dynamics in health,
the interview participants might have engaged in a more systems-based analysis of health.
Additionally, perhaps the lack of a systems-based analysis of health in the interviews simply
reflected the common socio-cultural paradigm of modern societies, which highly values linearity
and predictability. In either case, efforts will be required to develop a systems-perspective of
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health into a mainstream idea in Dominica. The voices of Dominican stakeholders, like the ones
who participated in my study, will be an important aspect of a systems approach to health.
Individual views. As mentioned in the methods chapter, I did not choose my interview
participants randomly; rather, I looked for stakeholders who I believed would contribute valuable
insights into the analysis of health in Dominica. I remember listening to interview participant 9
(agronomist/development economist/environmental activist) at a sustainable development
conference in Dominica and being fascinated by his/her view, which contained a great deal of
complex thinking. I knew I had to interview this person. The interview stands out the most
among all the interviews because it makes clear efforts in addressing complexity in health. This
makes sense as it comes from a stakeholder whose interest lies in finding environmentally and
socially sustainable development solutions for Dominica.
Attempts at describing the complexity in health in I 9 were that health issues in Dominica
are not “just” NCDs, but rather a lack of knowledge of what is good health is, and that health is
the concern of just one ministry and one small segment of the working population. Further, the
interview participant hinted at complexity in health in his/her discussion of why wealth does not
equal health and wellness. He/she pointed out that the NCD crisis affects Dominica at a time
when Dominicans are much wealthier than before, which means there must be flaws associated
with the economic growth centered development model so prevalent today. Flaws such as supply
chains ending with the consumer instead of following a “cradle to grave” approach; national
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income accounts not considering natural assets; and professionals being trained to think in
compartments.
Another stakeholder, who had a deep interest in a sustainable Dominica, was the
representative of a Dominican environmental NGO (I 3). Like I 9, this interview constituted an
attempt at providing a wider, more complex perspective on health. Similar to I 9, the interview
participant searched for connections between the economic growth centred development
philosophy imposed on Dominica from the outside and embraced by local elites, and
environmental destruction and human ill-health. One of the farmers (I 5) echoed the sentiment
about the misguided sole focus on economic growth, albeit much less detailed: “there is too
much emphasis on money,” and when making “fast” money, people change the quality of
everything for the worse. These were the only attempts among the interviews, at arborizing and
reticulating, and, perhaps not surprisingly, they came from stakeholders who have a professional
or personal interest in taking a systems perspective on health.
In the remaining interviews, I discovered that each interview contains some information
about health that is important to the particular stakeholder's interest. The historian/anthropologist
painted a very eloquent picture of how the banana industry significantly changed the Dominica
socio-economic fabric, resulting in a lifestyle that predisposes people to NCDs. The doctor was
concerned about health costs associated with NCDs and how the country would afford them.
Farmer I worried about diminishing soil health, and how it affected food production. The
Ministry of Health recognized the role of unhealthy diets in the NCD epidemic, and tries to
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counteract the trend with information campaigns about healthy food choices. The young adults
saw a threat to health in the many fast food restaurants that exist in Dominica. These are all
individual, stakeholder-specific interests in health, reflecting the current trend in western
societies of compartmentalization of knowledge and discipline thinking. In terms of a systems
perspective on health, they are only single pieces and not connected. However, if these individual
concerns and views were brought together as a part of a participatory approach to health, they
could all be considered pieces of a complex health picture. In fact, it would be of great
importance to consider each of the pieces in Dominica's journey to health.
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Chapter 8: Conclusions – Respecting Links in Health Will Be Important to Achieve Health
One afternoon during my stay in Dominica, I sat at the waterfront in the capital, Roseau,
and saw a large cruise ship set sail. The ship left the port slowly with many of its passengers on
the top deck, taking a last glance at an island they barely knew. Out in the harbour on a small
concrete platform, stood a Dominican who had just contributed to the successful departure of the
cruise liner. Suddenly, torrential rain descended on the scene, soaking the lonely Dominican on
the platform while the ship sailed away with ease. I wondered whether the ship passengers had
even noticed the Dominican as he stood there in the rain, left behind.
Reflecting on the departure scene now, I realize that in some ways Dominica is not so
different from Dominica during colonialism and Dominica during the banana years. Outsiders
still take things from the country, oblivious to local circumstances; Dominica still caters to their
wishes, as it is dependent on an economic system designed by powers beyond its reach. Over
time, Dominica has tried to escape or lessen its economic dependence on foreign powers, but the
hold has either proven to be too tight or the resolve to be radical and try a new development path
too idealistic. Hence, Dominica remains on a development path that prioritizes economic growth
as prescribed by the international neoliberal economic system.
My research has shown that this development philosophy has changed Dominica's
complete social-ecological system. It has changed the system rather randomly, driven primarily
by the quest for economic success and the idea that life would improve as a consequence.89
89 I do not want to ignore the 1938/39 Moyne Commission and its achievements. On the contrary, I think
it is important to point out the many valuable social changes that the Commission report initiated, and
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While economic success is important, it is only one aspect of Dominica's complex socialecological system and only one determinant of human health and well-being. Donna Mergler's
diagram depicting health within a nested set of ecosystems, is a reminder of that.

to emphasize that the Commission was not motivated by economic interests of a political and social
elite. The Moyne Commission was motivated by a desire to improve peoples' lives first and foremost
(possibly there were some other considerations by the colonial power as well). Importantly though,
not too long after its initiation, the Moyne Commission was swept up by the banana industry and its
effects got became entangled with those of the industry.
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Figure 17. “Onion skin diagram” depicting different influences on health within a nested set of
ecosystems (Webb et al., 2012, p. 14).
The changes in Dominica’s social-ecological system in the 20th and 21st centuries have
geared the system toward creating new diseases. The system, as it is today, creates chronic
diseases, and has the potential to create new infectious diseases and allow old ones to re-emerge.
Sedentary behaviour, the consumption of processed foods, abrupt economic changes,
anthropogenic impacts on the ecosystem, poverty, and a lack of power on the world stage, are
only a few factors in Dominica that are interlinked and can or do create disease.
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In the face of this stark reality, the great advances made in the mid-century towards the
eradication of infectious diseases cannot be denied. These advances have to be acknowledged as
a major human accomplishment, one in which the banana industry played a major part. The
problem is that the advances made in infectious disease control were not succeeded by or
embedded in a systems’ perspective on health. Therefore, as Dominica's social-ecological system
is changing, the advances in infectious disease control may be threatened. This trend currently
has global reaches, and experts predict more, newly emerging and re-emerging infectious
diseases. As well, Dominica's success in infectious disease control is overshadowed somewhat
considering chronic, non-infectious diseases have replaced infectious ones. Again, diseases
emerge from within social-ecological systems, where many entities are interlinked. The best
chance to achieve healthy populations in the long term is by recognizing this fact and plan and
act according to system dynamics (see below).
My thesis argues that in Dominica's case health has not been considered as a part of a
system. Furthermore Dominica is not alone, not in the past and certainly not today. Dominica
experienced a “sweet spot” in health around the mid-20th century, when infectious diseases
decreased, chronic diseases had not taken hold yet and only very basic human interventions were
needed to allow health to flourish within a social-ecological system that was otherwise
conducive to health. Unknowingly, Dominica sailed right past the health sweet spot into today's
NCD epidemic, driven by a desire for economic success rather than considerations of how to
guarantee good health in the long term. I suggest, the idea of a sweet spot in health also applies
to the high number of centenarians in Dominica; very likely, the centenarians were “created” by
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an ideal social-ecological system constellation in the 20th century. Today, Dominica’s socialecological system, coupled with Dominica's development philosophy, is counterproductive to
high rates of centenarians in the near future.
Aside from pointing out complexity in health, Donna Mergler's circle depiction of health
makes another important point, which other scientific literature like the Millennium Ecosystem
Assessment supports. Mergler pointed out that to achieve long-term human health and wellbeing, ecosystem integrity must be considered as fundamentally important. This is especially
important for small islands like Dominica as their ecosystems are finite despite their outer porous
borders. Ecosystem integrity has suffered considerably in Dominica since the arrival of bananas
because not enough thought was given to system dynamics when bananas were introduced in the
mid-20th century. In 2015, tropical storm Erika with its deadly mudslides is only one event in
recent Dominican history that highlights the danger of compromised ecosystem integrity.
Thankfully, Dominica's ecosystem is not as badly damaged as was recently the case in
Nauru, or historically on Easter Island: on both Pacific Islands, much ecological life support
vanished as it was destroyed by humans; on Easter Island, the population died and Nauru has
only been able to survive thanks to outside support (Central Intelligence Agency, 2018b;
Connell, 2006; Nagarajan, 2006). Dominica still has natural capital left and people can substitute
for lost natural capital with new technologies. However, since natural capital is scarce on small
islands and natural capital cannot be substituted by manufactured capital in the long term (Capra,
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1983; Daly, 1999), it is of great importance for Dominica to maintain ecological integrity to
achieve long-term human health and well-being.
The theoretical background of my thesis argues that complex problems cannot be solved
with simple solutions. Bananas in Dominica were a simple development solution applied in a
complex social-ecological system to improve peoples' lives. Not surprisingly, complex system
characteristics, like feedback loops, holonocracy,90 and multiple perspectives,91 interfered with
this simple development solution and created long-term problems, one of them being the current
NCD crisis (Waltner-Toews, 2004, p. 19). Dominica, together with the Caribbean Community, is
engaged in finding solutions for the NCD crisis, but as mentioned in the discussion chapter, I
argue that these solutions are also too “simple.”
Several initiatives, such as the 2007 Declaration of Port of Spain, have developed detailed
guidelines and initiated programs geared to combat NCDs. These are sincere attempts by
knowledgeable professionals to curb NCDs, but I argue that they are not sufficiently embedded
in a social-ecological systems perspective, which makes it very hard for them to work. In the
Declaration of Port of Spain, for instance, there is an emphasis on behavioural risk factors of
NCDs, which is well advised; however, if the system in which they are embedded creates more
and new diseases, the success of addressing behavioural risk will only be temporary. As an
example, recommendations for people to exercise may be difficult to fulfill for people who work

90 See chapter 2, Theoretical framework/theoretical underpinnings of the complexity in health.
91 See chapter 2, Theoretical framework/theoretical underpinnings of the complexity in health.
207

in sedentary jobs, people who are hard-pressed for time, people who live far from their work
place, or people who live in surroundings that deter from exercising.
If solutions, such as the Healthy Islands movement,92 to combat NCDs are complex, they
face an uphill battle against the current economic growth dominated paradigm. Therefore, to find
solutions to the health, socio-economic, and ecosystem problems that Dominica and other SIDS
are facing, the drawing board needs to come back out: That humans are an integral part of
ecosystems, that ecosystems are finite, and that the problems SIDS are facing are interlinked
must be acknowledged. I suggest listening to people like William Rees (2003), who suggested
that we cannot solve ecological problems and their consequences from within the same
expansionist paradigm that has created them. The question to ask is what our fundamental goals
and aspirations are in life.
Others have suggested, and I agree, that if personal aspirations are set aside, agreement
could be reached that health is the most important aspect in peoples’ lives. With the help of
integrated analyses of health, such as Donna Mergler's circle depiction of health, it seems
appropriate to suggest health as the central development goal. McMichael agreed. He saw health
as a criterion for sustainability in relation to development (McMichael, 2002). Waltner-Toews
(2004) suggested health as a “supergoal,” where health “assumes a healthy context – a healthy
biosphere” (p. 89). He detailed, “[T]he health of any system cannot be defined in such a way that

92 See chapter 1, Study rationale.
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the survival of the holonocracy within which it is nested is compromised” (Waltner-Toews, 2004,
p. 99), and:
[T]he kind of health we seek ... involves a careful balance between social and biophysical
aspects of our lives, as well as between local flourishing and global survival. We can
certainly, as a species, creatively achieve a great many goals that seemed, only a
generation ago, to be impossible. But we cannot be and do everything. We are mortals in
a finite world. (Waltner-Toews, 2004, pp. 100, 101)
According to these scholars, choosing health as our main goal in life and approaching it from a
systems perspective, the socio-economic and ecological aspects of the system will also benefit.
While the concept of achieving health from a systems perspective sounds promising, the
actual manoeuvring within complex systems and predicting system dynamics may seem
daunting. How, for instance, was anyone to know, that fifty years later the gains that were made
in infectious disease control in Dominica would be replaced with another, equally bothersome,
health problem such as NCDs? The answer is that nobody could predict this development.
However, a systems approach could have indicated that focusing squarely on one economic
development initiative (bananas), which was so removed from local needs and concerns, did not
respect system attributes such as feedback loops and holonocracy.
Detailing how to manoeuvre within complex social-ecological systems exceeds the scope
of this thesis. However, the main points are that health is a moving target and must constantly be
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redefined within a changing ecological context (Waltner-Toews, 2004, p. 120). The process of
moving towards the ultimate goal of health has to be adaptive, collaborative, and characterized
by listening, understanding, and learning (Waltner-Toews, 2004, pp. 120-129). Much of the
practical work happens on a community level, but the mindset about health as a part of socialecological systems interactions will have to be local as well as global.
I have made an argument that the study of Dominica in the 20th and 21st centuries from a
systems perspective demonstrates very clearly that there are links between socio-economic,
ecosystem, and health developments during that time. Dominica, as a small island, has been a
great study model to demonstrate those links, chiefly due to the amplification by compression
effect, which, I suggest, extends beyond plant life where it was first mentioned. I argue that the
amplification by compression effect is of great value in understanding links between social,
ecological, and economic aspects in small islands. Further, I suggest that the value of
amplification by compression goes beyond the small island being a good study model.
Understanding the relatively straight forward links can also help people understand the
complexity of health and how health is part of larger social-ecological system dynamics. In
Dominica's case, this can be beneficial for the Dominican population at large, politicians,
scientists, and policy makers in their search for sustainable health outcomes.
For the wider world, small island case studies, like mine, could potentially serve as
demonstration models for the medical community, politicians and policy makers, and convince
them that approaches to health need to be systems based. My case study argues that small islands
have the potential to be leaders in a new development approach, which aims towards healthy
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populations by respecting social-ecological system dynamics. Being a small island is an
advantage, as amplification by compression will ease the monitoring and adaptive aspects of the
process towards achieving health. The world community should recognize this and support small
islands on this journey – we could all learn from them. Small islands will be paradises if they
(we all) take the leap.
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Appendix A
Declaration of Port-of-Spain
Uniting to stop the epidemic of chronic NCDs
We, the Heads of Government of the Caribbean Community (CARICOM), meeting at the
Crowne Plaza Hotel, Port-of-Spain, Trinidad and Tobago on 15 September 2007 on the occasion
of a special Regional Summit on Chronic Non-Communicable Diseases (NCDs);
Conscious of the collective actions which have in the past fuelled regional integration, the goal
of which is to enhance the well-being of the citizens of our countries;
Recalling the Nassau Declaration (2001), that “the health of the Region is the wealth of Region”,
which underscored the importance of health to development;
Inspired by the successes of our joint and several efforts that resulted in the Caribbean being the
first Region in the world to eradicate poliomyelitis and measles;
Affirming the main recommendations of the Caribbean Commission on Health and Development
which included strategies to prevent and control heart disease, stroke, diabetes, hypertension,
obesity and cancer in the Region by addressing their causal risk factors of unhealthy diets,
physical inactivity, tobacco use and alcohol abuse and strengthening our health services;
Impelled by a determination to reduce the suffering and burdens caused by NCDs on the citizens
of our Region which is the one worst affected in the Americas;
Fully convinced that the burdens of NCDs can be reduced by comprehensive and integrated
preventive and control strategies at the individual, family, community, national and regional
levels and through collaborative programmes, partnerships and policies supported by
governments, private sectors, NGOs and our other social, regional and international partners;
Declare • Our full support for the initiatives and mechanisms aimed at strengthening regional health
institutions, to provide critical leadership required for implementing our agreed strategies for the
reduction of the burden of Chronic, Non-Communicable Diseases as a central priority of the
Caribbean Cooperation in Health Initiative Phase III (CCH III), being coordinated by the
CARICOM Secretariat, with able support from the Pan American Health Organisation/World
Health Organisation (PAHO/WHO) and other relevant partners;
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• That we strongly encourage the establishment of National Commissions on NCDs or analogous
bodies to plan and coordinate the comprehensive prevention and control of chronic NCDs;
• Our commitment to pursue immediately a legislative agenda for passage of the legal provisions
related to the International Framework Convention on Tobacco Control; urge its immediate
ratification in all States which have not already done so and support the immediate enactment of
legislation to limit or eliminate smoking in public places, ban the sale, advertising and promotion
of tobacco products to children, insist on effective warning labels and introduce such fiscal
measures as will reduce accessibility of tobacco;
• That public revenue derived from tobacco, alcohol or other such products should be employed,
inter alia for preventing chronic NCDs, promoting health and supporting the work of the
Commissions;
• That our Ministries of Health, in collaboration with other sectors, will establish by mid-2008
comprehensive plans for the screening and management of chronic diseases and risk factors so
that by 2012, 80% of people with NCDs would receive quality care and have access to
preventive education based on regional guidelines;
• That we will mandate the re-introduction of physical education in our schools where necessary,
provide incentives and resources to effect this policy and ensure that our education sectors
promote programmes aimed at providing healthy school meals and promoting healthy eating;
• Our endorsement of the efforts of the Caribbean Food and Nutrition Institute (CFNI),
Caribbean Agricultural Research and Development Institute (CARDI) and the regional intergovernmental agencies to enhance food security and our strong support for the elimination of
trans-fats from the diet of our citizens, using the CFNI as a focal point for providing guidance
and public education designed toward this end;
• Our support for the efforts of the Caribbean Regional Negotiating Machinery (CRNM) to
pursue fair trade policies in all international trade negotiations thereby promoting greater use of
indigenous agricultural products and foods by our populations and reducing the negative effects
of globalisation on our food supply;
• Our support for mandating the labelling of foods or such measures as are necessary to indicate
their nutritional content through the establishment of the appropriate regional capability;
• That we will promote policies and actions aimed at increasing physical activity in the entire
population, e.g. at work sites, through sport, especially mass activities, as vehicles for improving
the health of the population and conflict resolution and in this context we commit to increasing
adequate public facilities such as parks and other recreational spaces to encourage physical
activity by the widest cross-section of our citizens;
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• Our commitment to take account of the gender dimension in all our programmes aimed at the
prevention and control of NCDs;
• That we will provide incentives for comprehensive public education programmes in support of
wellness, healthy life-style changes, improved self-management of NCDs and embrace the role
of the media as a responsible partner in all our efforts to prevent and control NCDs;
• That we will establish, as a matter of urgency, the programmes necessary for research and
surveillance of the risk factors for NCDs with the support of our Universities and the Caribbean
Epidemiology Centre/Pan American Health Organisation (CAREC/PAHO);
• Our continuing support for CARICOM and PAHO as the joint Secretariat for the Caribbean
Cooperation in Health (CCH) Initiative to be the entity responsible for revision of the regional
plan for the prevention and control of NCDs, and the monitoring and evaluation of this
Declaration.
We hereby declare the second Saturday in September “Caribbean Wellness Day,” in
commemoration of this landmark Summit.
(Caribbean Community, 2007)
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Summary of the Declaration of Port-of-Spain

(Hospedales et al., 2011, p. 394)
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Appendix B
Honiara Communiqué
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(World Health Organization, 2011a)
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Appendix C
Associations Between Health, Other Aspects of Human Well-Being and Ecosystem Services

(Millennium Ecosystem Assessment, Health synthesis, 2005, p. 14)
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Appendix D
Influence Diagram

(Waltner-Toews et al., 2005, p. 159)
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Appendix E
Comparison of NCD Mortality Rate and the Proportional NCD Mortality of SIDS With NonIsland Countries
The WHO published a report in 2011, called “Noncommunicable Diseases Country Profiles
2011.” It is on this report that I based my comparison between NCD mortality rate and
proportional NCD mortality of SIDS and those of non-island countries. The report can be found
online at http://apps.who.int/iris/bitstream/10665/44704/1/9789241502283_eng.pdf
Starting on page 15 of the report, there is detailed information on NCD mortality for most
WHO member states. I took the individual information for each member state and grouped it
according to country income status (low, lower-middle, upper-middle, high) and SIDS and nonisland countries. I did not do statistical comparisons since this would have exceeded the scope of
this thesis, but rather compared the numbers roughly. My main interest in doing this comparison
was in seeing whether NCD mortality was similar to non-island countries.
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Appendix F
Recruitment Letter
Dear...,
I am a Masters student from Canada who is conducting her thesis research project in Dominica. I
am writing to you to see whether you might be interested in being interviewed for my research
project.
First, let me give you some information about the project:
Project title: A comprehensive analysis of the changes in economy, ecology, society and human
well-being: a case study of Dominica since independence (1978).
Purpose of the study: Many island developing states are faced with a variety of human health
problems. The study wants to explore the different influences on human health on small islands.
Specifically, the study is interested in the influences of socio-economic activities and
environmental health on health. On Dominica the study would like to examine the health of the
population over time and see what influences on health there may have been and still are. The
idea is that Dominica’s territory, as a small island, is small enough to allow for the detection of
influences on population health, something that might not be possible on the continental
mainland.
Dominica was chosen for this study because it has some intriguing attributes. As the “Nature
Island” of the Caribbean, it promises a healthy environment. Further, with the high number of a
hundred year olds and above living on the island, Dominica also presents an intriguing human
health attribute.
Interview process:
Interviews will be conducted to gain information on the perception of Dominicans about the
health of the population. The interviews will not be one-on-one interviews, rather study
participants will be interviewed in a group and the group participants will be encouraged to start
a discussion around the questions asked. Study participants will receive an information letter
with more details on the study and the interview process, as well they will be asked to sign a
consent form. It is important for the study participants to know that it is possible at all times
during the study to resign from it.
People are recruited for the group interviews from different segments of the society. You are
being approached as a member of the ... community. No special attributes are required to
participate in the group interviews.
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The total time commitment required from study participants should not exceed 2 hours and 30
minutes (the group interview itself should only last 1 hour and 30 minutes, the rest of the time
will be spent travelling to and from the interview location as well as reading and reflecting on the
consent form).
Please let me know if you are interested in participating in these focus group interviews.
You can contact me at:
Simone Webster-Stahel
181 Water St.
Charlottetown, PE, C1A 1A9 Canada
Email: simoneclaudia@gmail.com
Telephone: ++1 902 629 0229
I would be delighted to welcome you as one of the participants of my thesis research project!
Sincerely,
Simone Webster-Stahel
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Appendix G
Consent Form
Study title
A comprehensive analysis of the changes in economy, ecology, society and human well-being: a
case study of Dominica since independence (1978).
Contact information
Researcher:
Simone Webster-Stahel
181 Water St.
Charlottetown, PE, C1A 1A9
Canada
Email: simoneclaudia@gmail.com
Telephone: ++1 902 629 0229
Researcher’s Supervisor:
Prof. Palanisamy Nagarajan
Department of Economics
University of Prince Edward Island
Prince Edward Island, Canada
Email: nagarajan@upei.ca
Telephone: ++1 902 566 0313
In case you have questions regarding your participation in this study, please don’t hesitate to
contact the researcher or her supervisor before, during and after participation in the study.
Introduction
Hello
I invite you to participate in a research project on the complexity of influences on human health
in Dominica. I, Simone Webster-Stahel, will conduct the research supervised by Palanisamy
Nagarajan. Prof. Nagarajan and I are both affiliated with the Island Studies Program at the
University of Prince Edward Island in Canada, myself as a Masters Student in Island Studies,
Prof. Nagarajan as my supervisor. The research project I am inviting you to participate in is my
Masters’ thesis project.
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If you choose to take part in this project it will take 2 hours and 30 minutes at the most of your
time, and no harm will come to you. Whether or not you take part is completely up to you. You
may stop participating in the project at any time, without any consequences. We will keep all
information that we collect during this project confidential and anonymous. We will ensure that
you will not be identified from any of your responses. We will destroy the audio-recording and
written notes of your responses as soon as we have transcribed them. If identification is even
necessary, we will identify you only by a number or code name in the final transcript.
Prof. Nagarajan and myself are the only people who will have access to the data resulting from
this research project. We will retain all the data for five years after the end of the project, and
then we will destroy it.
If you have any questions or concerns about this research project, please contact me at
simoneclaudia@gmail.com or phone me in Canada, the number to call from Dominica is ++1
902 629 0229.
For access to the full results of the research project once they are available, please contact me at
simoneclaudia@gmail.com or ++1 902 629 0229.
The Research Ethics Board of the University of Prince Edward Island has approved this research
project. If you have any difficulties with, or wish to voice concern about, any aspect of your
participation in this study, or the ethical conduct of this study, you may contact the University of
Prince Edward Island Research Ethics Board, for assistance at ++1 902 566 0637,
Imacphee@upei.ca
You are welcome to keep a copy of this signed and dated consent form.
Purpose of the study
Many island developing states are faced with a variety of human health problems. The study is
interested in analyzing the complexity of influences on human health. Specifically, the study
examines the influences of socio-economic activities and environmental health on human health.
On Dominica the study would like to examine the health of the population over the last few
decades and see what influences on health there may have been. The reason why Dominica is a
good study place for this research is the following: as a small island, Dominica’s territory is
small enough to possibly allow for the decipherment of the complexity of influences on
population health. This might not be possible on the territorially bigger continental mainland.
Dominica was chosen for this study because it has some intriguing attributes. As the “Nature
Island” of the Caribbean, it promises a healthy environment. Further, with the high number of a
hundred year olds and above living on the island, Dominica also presents an intriguing human
health attribute.
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Study Design
This study is composed of two parts:
The researcher will collect a lot of data on the complex influences on human health (in general
and in Dominica) by doing a thorough review of the literature.
This second part is where you will come in as a participant; it consists of interviewing
Dominicans. The interviews will be in the form of “focus group” interviews. These are
interviews where instead of the traditional one-on-one interview, you would be interviewed as a
group (4-5 participants/group). The idea is that the group will engage in a discussion on the
questions asked by the researcher.
Who can Participate in the Study
The idea is to interview stakeholders from different segments of the Dominican society.
Segments such as: medical profession, farmers, environmental groups etc.
You are being approached as a representative person belonging to one of those segments.
The total number of participants in the study will be between 24 and 40. The final number
depends on how many participants I will be able to recruit.
Who will be Conducting the Research
I, Simone Webster-Stahel, as the Masters Student, will be the only person conducting the
research.
I will interview you and personally record the information you will share.
What you will be asked to do
You will participate in a focus group interview. In this process I will interview you together with
3-4 other representative members belonging to the same segment of the society you belong to.
The idea behind the group interview is that participants will engage in a discussion around the
questions asked to the group.
You will be asked to participate in only one such focus group interview. The time for the actual
interview is estimated to be around 1 hour and 30 minutes.
You have the right to not answer any of the questions you don’t feel comfortable answering.
The location where the interview will be conducted has not been determined yet. I am making an
effort to assemble all the participants of the focus group interview in a location that can
conveniently be accessed by all of you.

257

Possible Risks and Discomforts
You shouldn’t have to worry about any physical or emotional discomfort arising from your
participation in this study.
There is one issue you might be concerned about in this interview process, which is the
anonymity/confidentiality within the focus group. As you will be interviewed as a group, you
will naturally be exposed to the information others share with the group and you yourself will
share your information with the other participants of the group. To make sure that this breach of
anonymity/confidentiality doesn’t become a problem, I will ask all participants of the group to
sign a confidentiality agreement. This agreement is added to this consent form and I will ask you
to sign it separately from the consent form.
Possible Benefits
There are no anticipated direct personal benefits to you or the other participants in this study.
Your participation however will definitely make a contribution to the knowledge about the
complexity of influences on human health. Hopefully, with your help, in the future we will be
better able to promote human well-being in Dominica and beyond.
Compensation
You will not be compensated for participating in this study. At the same time there is also no cost
to you for being in the study.
Confidentiality & Anonymity
Anonymity:
The reporting of the data in the thesis text will protect your anonymity since no names will be
attached statements you or others may have made.
As mentioned under Possible Risks and Discomforts there may be an issue with anonymity
stemming from the focus groups. But again, I will ask each group participant to sign a
confidentiality agreement (added to this consent form), which should make sure that your
anonymity is not breached.
Confidentiality:
The information you will provide will be used in the thesis text without your name attached to it,
at the most your information will be given a code. It is possible that direct quotes from study
participants will be used in the text, but again, only identified by a code.
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The information you will provide will be recorded by note-taking and audiorecording. As soon as
possible after the interview, I will transcribe the information into an electronic file and I will
destroy the hand-written notes and delete the audiorecording. The electronic file will be saved on
a memory stick, which will be stored in a locked cabinet in the office of my supervisor at the
University of Prince Edward Island.
The University of Prince Edward Island Policy on Research Integrity requires that data be
securely maintained by the institution for 5 years after the publication of the research and then
disposed. Therefore, 5 years after the publication of my thesis I will erase the electronic file from
the memory stick.
Questions
If you have any questions regarding your participation in this study, please don’t hesitate to
contact me. You might have questions before and after your participation, both are welcome.
Please refer to the first page of this consent form for my or my supervisor’s complete contact
information. Don’t hesitate to contact either of us.
I will make sure that you will be provided with any new information concerning my research
project that might affect your decision to participate in the study. You can then decide whether
you would like to withdraw from the study.
Problems or Concerns
If you have any difficulties with, or wish to voice concern about, any aspect of your participation
in this study, or the ethical conduct of this study, you may contact the UPEI Research Ethics
Board, for assistance at ++1 902 566 0637, Imacphee@upei.ca.
Signature page
A comprehensive analysis of the changes in economy, ecology, society and human well-being: a
case study of Dominica since independence (1978).
Please sign in the following four places:
1) “I have read the explanation about this study. I have been given the opportunity to discuss it
and my questions have been answered to my satisfaction. I hereby consent to take part in this
study. However I realize that my participation is voluntary and that I am free to withdraw from
the study at any time.”
Signature:_______________________________________
2) “I agree to have the information I share during the interview recorded on audiotape.”
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Signature:_______________________________________
3) “I allow the researcher to use information provided by me in direct quotes as long as my
anonymity is protected.”
Signature:_______________________________________
4) “I agree to keep the information from other participants I was exposed to during the focus
group interviews confidential”.
Signature:_______________________________________
Researcher’s Signature
Signature:______________________________ Date: _____________
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