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Although the social, economic, and political dimensions of the HIV/AIDS

epidemic have been studied in considerable depth, the relationship between

HIV/AIDS and its environmental causes and consequences remains largely

unexplored. We reviewed the evidence of interactions between ecosystem

health and the HIV/AIDS pandemic. We hypothesized a syndemic between

environmental degradation and HIV/AIDS; they exhibit bidirectional, self-

reinforcing interactions. We have presented a syndemic framework detailing

multiple synergistic relationships. This framework hinges on the vulnerability of

populations as the linchpin between the pandemic and environmental health. A

coherent research and practice agenda for addressing the syndemic that focuses

on the 2 issues as not only concurrent but also intertwined phenomena is

urgently needed. (Am J Public Health. 2013;103:253–261. doi:10.2105/AJPH.2012.

300924)

The devastating impact of HIV/AIDS is un-
precedented, with more than 33 million in-
dividuals now infected globally.1 In addition
to 2 million deaths occurring annually as
a result of HIV/AIDS, its regional economic,
health, and social impacts have been well
documented. The pandemic continues to af-
fect the livelihoods of individuals, families,
and communities, especially in sub-Saharan
Africa.

In regions of the world most affected by
HIV/AIDS, the pandemic is occurring in the
context of massive environmental and societal
changes. Global climate change, human in-
dustry, and shifting patterns of migration be-
cause of poverty, inequality, and conflict are
dramatically altering the social and natural
environment of those regions most affected
and may play a key role in driving and sus-
taining the pandemic. However, the effects
of HIV/AIDS on the environment and, con-
versely, those of climate and environmental
changes on the spread of the virus have not
been adequately explored.

Despite a number of studies and reviews that
have addressed various facets of the relation-
ships between the HIV/AIDS epidemic and
the environment—including natural resource
use,2---8 workforce considerations,7,9---11 effects
of climate change,12---16 food and livelihoods

connections,17---21 and gender issues related
to both phenomena,5,20,22---24—to date, no au-
thoritative review synthesizes the complex,
bidirectional, self-reinforcing interactions be-
tween environment and HIV/AIDS. No com-
prehensive framework for conceptualizing the
connections between the phenomena exists.

We hypothesized a syndemic between the
HIV/AIDS epidemic and ecosystem degrada-
tion. A syndemic can be defined as “two or
more afflictions interacting synergistically,
contributing to excess burden of disease in
a population.”25 In epidemiological and pub-
lic health contexts, a syndemic orientation
has been applied to co-occurring health pro-
blems and pathogen---pathogen interactions
but has also been used to more generally ex-
press the interactions between diseases and
social conditions.26 Singer characterizes this
broader definition as follows:

A syndemic, in short, involves a set of enmeshed
and mutually enhancing health problems that,
working together in a context of deleterious
social and physical conditions that increase
vulnerability, significantly affect the overall dis-
ease status of a population.26(p15)

It is this more general conception of syn-
demic that we use to frame the discussion of the
interactions between HIV/AIDS and the envi-
ronment. We proposed that the “determinant

importance of social conditions in the health
of individuals and populations”27(p428) that
Singer postulates in describing syndemics
can and should be extended to broader envi-
ronmental conditions.

The concurrent, intertwined, and mutually
reinforcing relationships between impover-
ished ecosystem services and HIV/AIDS in-
fections and their sequelae reflect the syner-
gies inherent to syndemics. It is not just the
colocation of environmental pressures and
HIV/AIDS in regions most affected but rather
the complex ways these factors interact that
contributes to excess burden of disease, pov-
erty, and depleted resources in vulnerable
areas. We have presented evidence of the
syndemic from the literature and from qual-
itative information provided by key infor-
mants. Furthermore, we have presented a
conceptual framework to depict the com-
plex, reinforcing relationships that form the
syndemic.

Applying a syndemic lens to the inter-
twined relationships between HIV/AIDS and
ecosystems degradation allows researchers,
practitioners, and policymakers to address
the 2 phenomena in an integrated fashion.
Adopting a syndemic framework paves the
way for developing a body of evidence regarding
these relationships as well as for piloting
integrated interventions that address the
phenomena as intertwined and for identify-
ing best practices for scaling up.

REVIEWING THE EVIDENCE

We reviewed the scientific literature on
links between HIV/AIDS and the environment
to determine whether sufficient data exist to
conduct a formalized systematic review of the
evidence. If adequate high-quality qualitative
and quantitative data from the literature were
not available, our objective was to develop a
conceptual framework to serve as a theoretical
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basis for focusing additional research and to
help public health practitioners interpret the
relationships between the phenomena.

In the literature review, we focused on re-
ports from East and Southern Africa, regions
that are heavily afflicted by the HIV/AIDS
epidemic and that have experienced major
changes in the environment. We searched for
articles in PubMed and ISI Web of Science,
combining the medical subject headings or
keywords HIV or AIDS and Africa or devel-
oping countries with any 1 of the following:
agriculture, biodiversity, climate, conservation
of natural resources, cost of illness, edible
plants, emigration and immigration, environ-
ment, environmental and ecological phenom-
ena, environmental health, environmental
medicine, family characteristics, farming, fish,
food, food supply, food habits, forest, health
expenditures, nutrition, rural populations, san-
itation, socioeconomic factors, vulnerable pop-
ulations, water. In addition, we searched the
Web sites of a number of government and
nongovernmental agencies and reviewed the
references of published articles for additional
source material. We also contacted authors
and program managers for additional docu-
ments, including program reports and work-
shop proceedings.

The database queries and other search
methods identified approximately 6500 refer-
ences for possible inclusion in the review. After
reviewing titles, we excluded most of these
references on the basis of title alone, as they
did not address some aspect of both the HIV/
AIDS epidemic and environmental issues. We
reviewed the abstracts of 914 articles, after
which we excluded 445 references. We re-
viewed the full text of 469 references, after
which we excluded 227. We ultimately con-
ducted a qualitative review of 242 documents.

Our review did not identify sufficient ran-
domized trials and well-controlled studies to
enable a traditional systematic review under
our a priori conditions. We determined that
a traditional systematic review—including
thorough evaluation of the quantity and quality
of rigorously controlled data on the multiple
connections between HIV/AIDS and the envi-
ronment—would not sufficiently address the
complexity or the significance of the interrela-
tionships we discovered in the literature. Be-
cause of significant gaps in research, the lack

of a coherent conceptual or theoretical frame-
work, and the multiple, overlapping, bidirec-
tional relationships, we did not conduct a
traditional systematic review.

Given the literature gaps and weaknesses,
we determined that the best alternative was to
synthesize the evidence in a subjective fash-
ion with the goal of framing a conceptual model
that could be tested under conditions of well-
conducted trials. This might encourage
further research and could provide a starting
point for further discussion and hypothesis
generation regarding the links between the
epidemic and degradation of ecosystem
services.

Our synthesis and conceptual framework
rely on the scholarly articles, white and gray
literature, and other reports we reviewed as
well as on substantial subjective experiential
and theoretical knowledge. In 2010, we con-
ducted approximately 30 informal individual
and small group discussions with academics,
programmanagers, and implementers in Kenya
and the United States and conducted site visits
with multiple community groups and nongov-
ernmental organizations working with HIV/
AIDS or the environment in Kenya.

Because empirical data on the interactions
between HIV/AIDS and the environment are
scant, our review was exclusively qualitative,
and emerging findings in the literature guided
our analysis. We performed thematic content
analysis, coding salient themes in the litera-
ture and in extensive notes from field visits.
We then refined and narrowed these codes
through discussion and comparison to ensure
that they were not redundant and that they
represented the source documents fairly. A
number of themes emerged from this literature
review and from qualitative discussions with
partners. We have presented evidence of
several of the primary connections between
the HIV/AIDS epidemic and environmental
health.

RELATIONSHIPS BETWEEN HIV/
AIDS AND THE ENVIRONMENT

The conceptual framework addresses the
complexity of the multiple relationships be-
tween HIV/AIDS and the environment. Be-
cause of the range of evidence we discovered
regarding these topics and because of their

centrality to the syndemic framework, 3 issues
merit further introduction: vulnerabilities and
coping, global climate change, and workforce
effects.

Vulnerabilities and Coping

Because HIV/AIDS disproportionately
affects individuals during their most produc-
tive wage-earning and reproductive period
(between 18 and 45 years), its resultant
illness and mortality often result in a labor
shortage at the household and community
levels.28---31 Livelihoods dependent on physi-
cal labor, such as agriculture, pastoralism, and
fisheries, may therefore be jeopardized when
a family member becomes HIV infected.

In the agricultural sector, transitions to lower
labor-intensity farming techniques, to increases
in the leasing or sharecropping of land, and
even to increased fallowing of productive
land have been observed as a result of in-
creasing HIV/AIDS prevalence in sub-Saharan
Africa.32,33 Untreated HIV-infected tea pickers
in Kenya earned 17% less than did their un-
infected coworkers in the 2 years before their
termination, and they used significantly more
leave time.34 Increased adult mortality is nega-
tively correlated with the amount of land culti-
vated at the community level and with total crop
output.31,35,36 Farmers may also be more fo-
cused on short-term rather than long-term
concerns, as the household’s demand for
“quick cash” or food today outweighs future
considerations—including sustainable land
management—in the face of what may seem
to be imminent mortality. Changes in inheri-
tance patterns and land tenure for widows
of HIV-positive men have also been observed.
Land fragmentation and land “grabbing,”
especially from orphans and widows, have
been noted in Kenya, South Africa, and else-
where.37,38 Women’s rights to land, although
often officially codified in law, are not always
protected in practice.37

Studies have documented that families
affected by HIV/AIDS sell off household
goods such as livestock as a buffer against lost
wages or lower productive value from farm
products and livestock as a result of dimin-
ished labor capacity.28,39 The subsequent
erosion of household assets leaves families
more vulnerable to further economic and health
deterioration30,32 and has been described as
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resulting in a “downward spiral” of livelihood
degradation.6,29 Even after starting antire-
troviral therapy and physical recovery, many
families are unable to recover socially and
economically from the devastating effects of
lost labor because of HIV morbidity.40 In-
dividuals may resort to other erosive coping
mechanisms, such as commercial sex work
and the frequently described but largely
unquantified phenomenon of bartering “fish
for sex.”30,32 Erosive coping strategies further
undermine the resilience of the household
by diminishing its ability to absorb or recover
from hazards.41

Livelihood insecurity may also result in
food insecurity. Food insecurity is a linchpin
between HIV/AIDS and the environment.
Malnourished individuals are more susceptible
to HIV infection,17,42 and to feed themselves
or their families, they may be more likely to
engage in risk behaviors that increase their ex-
posure to the virus.43,44 Among HIV-infected
individuals, antiretroviral therapy may be less
effective in persons with inadequate nutri-
tion.13,17 Low body mass index (defined as
weight in kilograms divided by height in
meters squared) is an independent predictor
of death after antiretroviral therapy initiation,
and food insecurity is a documented risk
factor for noncompliance in antiretroviral
therapy treatment.45 At a national level, average
daily calorie consumption has been negatively
associated with HIV/AIDS prevalence in an
ecological study of 33 African countries.46

The relationship between food insecurity
and HIV infection is circular; households af-
fected by HIV/AIDS are subsequently less able
—because of lost labor productivity—to ensure
adequate supplies of food47 and are more
likely to consume fewer nutrient-rich foods,48

increasing levels of malnutrition at the house-
hold level. Up to 5% of food insecurity in
sub-Saharan Africa has been attributed to
HIV/AIDS.49

Poverty is an important correlate and con-
founder of the relationships among HIV/AIDS,
food insecurity, and natural resource use.
Although the poor are not necessarily at
higher risk for being exposed to or infected
with HIV, they are differentially affected in
terms of its sequelae and the ability to deal
with its economic and social consequences.50

HIV-affected households are often likely to

be impoverished and food insecure,28,39

and thus they are more likely to depend on
natural resources as a safety net.30,32 Vul-
nerable households gather a number of nat-
ural products from the local environment,
including wild foods (plants and animals),
water, fuel wood, traditional medicinal prod-
ucts, timber, and raw materials for craft
making. Natural resource collection is some-
times less labor intensive than is agriculture
and requires little start-up capital.28 In at
least 2 studies, in South Africa and in multiple
sites in Malawi and Mozambique, households
affected by adult mortality were observed
to be up to 3.3 times more likely to collect
firewood than were unaffected households.6,19

Anecdotal evidence suggests that increased
dependence on natural resources of families
affected by HIV/AIDS will lead to overhar-
vesting of certain species and decreased bio-
diversity and ecosystem health. The quality,
availability, predictability, and accessibility of
natural resources have been observed to de-
cline with increased use.11,19,51 As with selling
off household assets, relying on natural re-
sources can be seen as an erosive coping
strategy if those resources are quickly de-
pleted. By contrast, increased use of natural
resources may not necessarily be detrimental
to ecosystems if the resources are available
in sufficient supply. Increased reliance of
households affected by HIV/AIDS may then
be seen as a livelihood diversification strategy
that improves household resilience to
threats and distributes risk.6 Few articles
have addressed the environmental impacts
of increased use of natural resources owing
to HIV/AIDS, and quantification of the avail-
ability, use, and impact of natural resource use
because of HIV/AIDS morbidity and mortality
remains conspicuously absent.

Many groups, including women, orphans,
and those affected by conflict and migration,
appear to be particularly burdened by the
syndemic between HIV/AIDS and ecosystem
degradation. Because of their unique posi-
tions in both the epidemic and changing
environments, these vulnerable populations
represent a critical link between the 2 phe-
nomena. The vulnerabilities of these popu-
lations lead both to increased HIV/AIDS risk
and to more severe environmental consequences
(e.g., erosive coping strategies, changes in

livelihoods, and increased reliance on natural
resources).

Gender inequality places girls and women
at high risk for HIV infection by limiting the
ability of women and girls to cope with eco-
nomic, psychosocial, physical, or environmen-
tal difficulties. Girls and women worldwide
have differential access to education, employ-
ment, credit, health services, and information52

and have a heavier burden of health prob-
lems and safety and security issues. They
are more susceptible to the direct health ef-
fects that stem from living in poverty; in-
adequate access to water, sanitation, and
health care differentially affects women.53

Female economic dependence on male part-
ners is a major influence on the risk behaviors
they undertake.50 The power differential
in sexual relationships, coercion, and expec-
tations that they be passive and ignorant in
sexual matters may further endanger girls
and women,54 as does their differential bi-
ological susceptibility to HIV infection. Mean-
while, women tend to carry the majority of the
labor burden in household activities, childcare,
and caring for the ill.30 In sub-Saharan Africa,
women make up 70% of the agricultural
workforce, and so livelihoods may be dispro-
portionately affected by female illness and
death.28 Discriminatory “traditional” prac-
tices such as widow inheritance, genital cut-
ting, and early marriage also contribute to
women’s vulnerability.37 Women’s risky sex-
ual behavior appears to be more strongly
associated with poverty than does men’s;
impoverished women were more likely to
have earlier ages for sexual debut and report
more concurrent partnerships than were
impoverished men.55 Food-insecure women
have been documented to be more likely to
engage in unprotected sex and to report less
power in relationships than have men.43,44

Female heads of households are more likely
than are male heads to be HIV infected,56

and households suffering female illness and
mortality are more likely to suffer food in-
security.57

The intergenerational effects of the HIV/
AIDS epidemic on the environment are striking
and are not limited to mother to child trans-
mission of the virus. More than 11.6 million
children in sub-Saharan Africa have been
orphaned by HIV/AIDS since the beginning
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of the pandemic.1 Orphans and vulnerable
children are less likely to have been the bene-
ficiaries of knowledge transfer. Gaps in tradi-
tional knowledge of farming techniques, natural
resources management, and identification, col-
lection, and use of natural products (including
medicinal products) have been observed among
orphans and vulnerable children.5,58,59 For
instance, children orphaned because of HIV/
AIDS in Tanzania were 10 times more likely to
collect natural products such as wild orchids
for consumption than were nonorphaned chil-
dren.60 Additionally, like women, orphans and
vulnerable children are more prone to land
“grabbing” and are extremely vulnerable in
terms of their livelihoods.37,61

Conflict and migration also contribute to
interactions between HIV/AIDS and the envi-
ronment. Rural to urban and seasonal migrants
are at increased risk of HIV infection because
of enlarged sexual networks, partner concur-
rency, increased substance abuse, higher
population-level virus prevalence, social dis-
ruption, and higher rates of casual and com-
mercial sex.33,51,62,63 At the same time, ur-
ban to rural reverse migration of the HIV
infected puts additional demand on relatives—
in terms of labor and care—and on the envi-
ronment—in terms of natural resource utili-
zation and increased pressure on ecosystems
services.32,33 In South Africa, people who
moved to rural areas in the previous year were
28% more likely to die than were more perma-
nent rural residents in 2009 and were 79%
more likely to die from AIDS.64

Two special cases of migration might
further link the environment and HIV/AIDS
risk. “Climate” refugees are forced out of
their homes to migrate because of untenable
land conditions, natural disasters, and cli-
mate change.65,66 “Conservation” refugees
are forced to migrate because they live in
conservation or protected areas.67 Both
types of refugees might be at increased risk
for HIV infection when their livelihoods and
social networks are disrupted and they
move to urban or periurban settings.

Conflict does not automatically translate to
increased HIV/AIDS incidence or prevalence
or to environmental degradation. Lack of
privacy, decreased mobility, increased pro-
tection, and accessibility of health care and
other services in refugee camps may actually

shield some populations from HIV incidence
in times of war.28---31 Nonetheless, a number of
factors associated with armed conflict, such as
lack of income, breakdown of social structures,
sexual violence, drug use, and destruction of
health and educational infrastructure, can lead
to increased transmission.41,44,50,51 Conflict can
lead to increased HIV/AIDS vulnerability both
by increasing contact between uninfected and
infected populations and by increasing the
probability of HIV-transmitting events.37,38 HIV
prevalence in armed forces across Africa has
been documented to be as high as 27%.68

Likewise, the effects of conflict on ecosystem
health are not unidirectional; conflict may
preserve large tracts of land if people stay away
because of fear of violence, but there is
evidence of substantial environmental deg-
radation because of armed conflict.69,70

The Impact of Global Climate Change

Natural resource availability and agricul-
tural land productivity are intimately linked
to climate factors, including temperature and
precipitation. Global climate change appears
to be contributing to environmental variability
via higher risk of extreme weather events
(e.g., droughts, floods, heat waves, and cold
spells).14,71 This may lead to increased pov-
erty, migration, and livelihood instability,
which contribute to increased vulnerability
and impaired coping ability, thus contributing
to the syndemic. Degraded environments
produce fewer crops, contributing to malnu-
trition and all its negative effects on health and
the immune system.13,72 Global climate
change may also result in changes in markets,
food prices, or supply chain infrastructure.73

Environmental changes may foster condi-
tions that are favorable for disease transmis-
sion, including many infections that affect
people living with HIV/AIDS (e.g., malaria
and diarrheal disease). Increased distances to
reach water and decreased water quality
threaten an increase in diarrheal pathogens.15

In addition, each 2°C to 3°C increase in ambi-
ent environmental temperature increases
malaria transmission by 3% to 5%.74 Infec-
tion with malaria and other coinfections lead
to significant increases in the amount of
circulating virus in the blood of HIV-infected
individuals, which may increase the rate of
HIV disease progression and transmission.75

Decreased plant diversity and species loss
may limit access to valuable plants, including
some identified as having medicinal or anti-
HIV properties.76 The Joint United Nations
Programme on HIV/AIDS and the United
Nations Environment Programme produced
a joint working paper on HIV/AIDS and
climate change in 2008 in which they present
an “HIV/AIDS---climate change complex.”77

Food security, patterns of infectious disease,
effects of pollution and heat stress on the
immune system, and issues of governance,
policy, and conflict are major points of in-
teraction between climate change and the
epidemic. Mojola et al. identify the eutrophi-
cation, pollution, and deforestation of the
areas surrounding Lake Victoria as disruptive
processes, which disturbed not only the
local ecosystem but also the primary industry
—fishing—and thereby the economy and the
structure of sexual, domestic, and social part-
nerships.78 This ecological or “ecostructural”
degradation is a potential root cause of in-
creased HIV transmission.78

A Note on Workforce and Human

Capacity

An additional facet of the relationship
between the HIV/AIDS pandemic and eco-
logical health is related to the impact of the
epidemic on the workforce of conservation
and environmental organizations. Conserva-
tion workers might be at increased risk of HIV
infection because of their jobs, as they are
often placed at remote locations far from their
families; large populations of mobile men,
isolated from their families and with access
to cash incomes, have been documented to
access commercial sex more frequently and to
be at increased risk for HIV acquisition.11,61,77,79

Consequently, environmental institutions have
observed the effects of HIV/AIDSmorbidity and
mortality, including increases in absenteeism,
demand for employee assistance programs,
medical or other support provided by the
employer, and a decline in productivity and
morale.

The loss of skilled professionals—many
of whom are “investments” in terms of the
education and on-the-job training they have
received—has negative financial and pro-
grammatic effects on the functioning of the
organization. In the environmental sector
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specifically, loss of workforce has led to de-
creased patrolling of protected areas and
national parks,79 which may contribute to
higher levels of poaching and unregulated
natural resource harvesting in or near parks.
These effects are consequential, but they have
been addressed elsewhere and are not the
focus of this review.11,51,58,63,66,80---83

TOWARD A SYNDEMIC FRAMEWORK

The conceptual framework is the consoli-
dation of the literature review as well as
a qualitative, subjective assessment of poten-
tial relationships between HIV/AIDS and the
environment. It outlines the most important
links between HIV/AIDS and the environ-
ment, reflecting the mutually reinforcing re-
lationships and feedbacks between vulnerabil-
ity, HIV/AIDS, and environmental degradation
(Figure 1). Because of the scarcity of empirical
data, not every aspect of this framework is

supported by well-controlled studies. It is based
on our assessment and weighing of the evi-
dence as well as on our experiential and
theoretical understandings of the relationships
discussed.

Several major global scale issues affect all
aspects of the synergy between HIV/AIDS and
environmental change. Global scale forces such
as climate change, pollution, macroeconomic
trade and aid policies, urbanization, conflict,
and globalization set the stage for the chal-
lenging conditions in many of the nations of
sub-Saharan Africa, yet they are forces over
which Africans have little control at the
household and community levels. Since the
end of the colonial period, pervasive poverty,
inequalities, conflict, and oppression have
undermined community and household
resilience. These interconnected factors have
contributed to the emergence of structural
violence and have placed communities in sub-
Saharan Africa in a situation of both extensive

ecosystem destruction and increased spread
of HIV/AIDS.

Vulnerability has 2 aspects: stresses that peo-
ple are subjected to (external) and their capacity
to cope (internal) with those stresses.41,84,85

Global scale forces and upstream determi-
nants increase both internal and external
vulnerability at the household and community
level. The increased pressures wrought on
people by global and upstream factors make
them more vulnerable to threats of all kinds
and less likely to be able to cope with these
threats. That is, people affected by poverty,
food insecurity, landlessness, lack of access
to resources and services, oppression, perva-
sive inequalities, and the atrocities of war are
in every way less able to deal with problems
of every sort.

In the framework depicted in Figure 1,
vulnerability is the linchpin mediating be-
tween the upstream determinants and the
downstream effects of HIV infection, changes

Upstream
determinants

Social disruption

Poverty

Gender
inequality

Vulnerabilities, such as:

Food insecurity

Migration/mobility

Poor health, multi-disease burden

Inadequate water and sanitation

Inadequate shelter

Insufficient or unequal access
to assets (including land)

Lack of access to health services

Lack of education

Loss of social controls

Harmful traditional practices (e.g., early
marriage, widow inheritance)

Power dynamics, exploitation

Safety/security issues

Increased
HIV/AIDS

risk

Behavior
change

Structural
violence

HIV/AIDS
Morbidity

and Mortality

Increased
reliance on

natural
resources

Change in
livelihoods

Global scale
factors

Climate
change

Macro-
economics

Urbanization

Globalization

War and
conflict

Via: impaired
coping ability

Via: labor shortage,
loss of traditional knowledge, land

tenure insecurity
Via: impaired
coping ability

Via: resource degradation,
unsustainable usage

Note. The syndemic framework depicts the multiple, bidirectional, self-reinforcing relationships between the HIV/AIDS pandemic and ecosystem degradation. The syndemic framework is driven by

global scale and upstream factors and is mediated by individual- and population-level vulnerabilities.

FIGURE 1—The syndemic framework for HIV/AIDS and the environment.
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in livelihoods, increased reliance on natural re-
sources, and ecological degradation. Vulnerabil-
ities limit the ability and opportunities of
individuals or households to cope with short-
and long-term challenges. Substantial evidence
exists regarding vulnerabilities related to food
security, livelihoods, HIV/AIDS, and natural
resource use as well as the particular vulnera-
bilities of women, children, migrants, and those
affected by conflict, which make them dispro-
portionately burdened by the HIV/AIDS---
ecosystem degradation syndemic.

The Syndemic

The syndemic interaction between HIV/
AIDS and ecological health hinges on the
feedback loop in Figure 1. The upstream
determinants of poverty, gender inequality,
and social disruption influence this cycle,
and it begins and ends with vulnerability.

Internal and external vulnerability and de-
creased coping ability increase the risk of HIV
infection through changed behavioral and
nonbehavioral risk factors such as malnutri-
tion or infection with sexually transmitted
diseases. HIV/AIDS in turn leads to income
insecurity and increased dependence on nat-
ural resources, as households lose labor force,
land tenure, and traditional knowledge and
are less able to maintain their previous liveli-
hoods. This increased reliance on natural
resources in turn makes communities even
more vulnerable, as they become increasingly
more exposed to the vagaries of nature,
weather, and availability of resources. Infection
with HIV/AIDS itself also increases vulnera-
bility, which may lead both to more behavior
that increases HIV transmission and to changes
in behavior, such as erosive coping, which also
increase natural resource use. The cycle is
self-reinforcing and reciprocal.

Figure 1 illustrates how the burden of HIV/
AIDS feeds back into the upstream determi-
nants, thereby reinforcing a continued cycle of
vulnerability and risk. HIV infection feeds back
by generating more social disruption as in-
stitutions continue to erode, contributing to
increased poverty and reinforcing gender in-
equality. Women are overrepresented among
the HIV infected and the HIV affected. Chil-
dren orphaned by AIDS are often left with few
resources, compounding the effect of inter-
generational poverty in this feedback loop.

Most of the pathways in Figure 1 have
multiple divergence points; there is no single
path that all households, communities, or in-
dividuals follow. Figure 2 illustrates a possible
pathway that starts with land degradation
owing to global climate change. Land degra-
dation initiated by global climate change (e.g.,
shifting rain patterns, extended droughts) de-
creases food production. Food insecurity de-
creases coping abilities through hunger or the
need to find food for children at any cost,
which leads to erosive behavioral changes. If
these changes result in transactional or forced
sexual contact, the risk of HIV infection in-
creases. Illness associated with HIV/AIDS in-
fection decreases the ability to successfully
work or farm, which can lead to increased use
of natural resources to fill the gap, which
results in an additive, deleterious cycle or
feedback loop by further degrading the land.

Several factors differentiate HIV/AIDS
effects from other threats to households or
livelihoods. Health care costs for AIDS-
related deaths have been shown to be more
than are those for non---AIDS-related deaths
in Zimbabwe, and AIDS-related deaths were
more likely to be heads of household.22

AIDS-related deaths were also more likely
to result in dissolution of the household and out-
migration. Gender bias, stigma, household clus-
tering, and staging of HIV/AIDS infection dif-
ferentiate HIV-related illness and mortality
from other household shocks.58,62,68,77 Kin-
ship and community safety nets are already
overstressed because of excess mortality.86

It is also important to note, however, that this
cycle can be completed without ever involving
HIV infection. As illustrated in Figure 1, a
direct path from the global and upstream
determinants, through vulnerabilities, can lead
directly to livelihood insecurity and increased
reliance on the natural environment, bypassing
HIV infection, and can create a second self-
reinforcing loop.

Applying the Syndemic Framework

Framing the HIV/AIDS epidemic in the
context of a syndemic with ecosystem degra-
dation has a number of advantages. At a prac-
tical level, the syndemic orientation facilitates
interdisciplinary and cross-sector strategic
partnerships, bidirectional mainstreaming
of HIV/AIDS and ecological considerations
across sectors, and the development of

Global
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Land

Degradation

Food
Insecurity

Increased 
Vulnerability, 
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Ability

Behavior Change 
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FIGURE 2—A synergistic relationship between land degradation, food insecurity, and HIV/

AIDS.
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a multifaceted approach to addressing the
multiple determinants of the syndemic. For
researchers, applying a syndemic lens pro-
vides new avenues for addressing risk factors.
The focus of most HIV/AIDS research and
programs has been on prevention and treat-
ment, with an emphasis on behavior modifi-
cation. This narrow focus excludes the
broader context of the disease and ignores
some of the more ultimate, rather than prox-
imate causes of the epidemic. A syndemic
framework acknowledges the multifaceted
nature of the HIV/AIDS epidemic, which can
lead to more successful approaches for com-
bating it. Singer synthesizes the benefits of
syndemic research:

[It] focuses simultaneously on distal and proxi-
mal causes of disease, specific mechanisms and
directionalities of interaction, broader patterns
and contexts of vulnerability and risk, and
consequences of disease synergies that increase
the overall health burden of a population.26(p15)

However, challenges remain in moving for-
ward with research and intervention agendas
targeted at maximizing public health environ-
ment cobenefits. A disciplinary tension be-
tween public health and the environmental
sector means that priorities in the public health
sector may differ from, and even conflict with,
those of environmental organizations. For in-
stance, the public health literature glows about
the benefits of wild foods as nutritional sup-
plements for people living with HIV/AIDS,
whereas the environmental literature worries
about the biodiversity effects of wild food
collection. What one field sees as an opportu-
nity, another may perceive as a threat. This
difference in perception is illustrated by an
experience at Lake Victoria in Kenya. Upon
arrival at the lakeshore, one author noted the
entrepreneurial energy of various individuals
vigorously washing cars, trucks, and buses, thus
increasing their incomes and fostering resil-
iency. Another author noted that Lake Victoria
is already an ecological disaster because of
invasive species and bemoaned the addition
of gasoline, oils, and other toxic materials to the
lake from the activity. Neither immediately
noticed yet another local health issue: the high
rates of infection with schistosomiasis among
the car washers.

Challenges for integrative HIV/AIDS envi-
ronmental projects include limited evidence on

their effectiveness, funding issues and sus-
tainability of projects, and developing capac-
ity for integrative responses at the local
level.87 Mainstreaming at the institutional and
policy levels, using evidence-based research,
and using monitored and evaluated inter-
ventions to document the added value of
integration should be prioritized. The orien-
tation of funding streams toward vertically
applied, disease-specific programming should
be reevaluated to accommodate integrated
projects.

A coherent research and intervention
agenda for addressing the HIV/AIDS and
environment syndemic is urgently needed, as
are more longitudinal, controlled, and compar-
ative data. There has been a clear surge in
enthusiasm, activity, and momentum for work
on the links between HIV/AIDS and ecosystem
integrity. Nonetheless, the vast majority of the
evidence remains anecdotal or unreplicated,
and specific evidence of the successfulness of
integrated interventions is scant.

Specific research needs include further
quantification of the impact of HIV/AIDS on
natural resource use and livelihoods in a vari-
ety of settings and over time. Additionally, both
poverty and food insecurity may confound the
relationship between HIV infection and in-
creased use of natural resources, and studies
that tease out their differential effects will be
important. Additional data on indicators of
ecological health, such as status and trends of
species and indicators of biodiversity, are war-
ranted. Additional quantification and charac-
terization of the impact of HIV/AIDS on
conservation workforces are also needed. Fur-
thermore, the relationship between global cli-
mate change and the HIV/AIDS pandemic
needs further exploration; much of the specu-
lation on how climate change might affect the
epidemic is more conjectural than scientific.
Continued documentation of actual and po-
tential risks of climate change to health (in-
cluding HIV/AIDS), livelihoods, and vulnera-
bility is needed.

CONCLUSIONS

HIV/AIDS is inextricably linked to the
global effects of environmental change, social
disruption, and macroeconomics. HIV/AIDS is-
sues should be incorporated into environmental

analyses. Simultaneously, public health re-
search and interventions must consider the
many ways HIV/AIDS is tied to ecological
health.

A syndemic approach is of use to both
researchers and public health practitioners in
investigating and crafting a response to the 2
intertwined phenomena. The global effort to
address the HIV/AIDS pandemic must widen
the lens through which HIV/AIDS is studied,
evaluated, and mitigated to include its relation-
ship to ecological health to maximize the benefits
of decreased HIV/AIDS risk and improved
ecosystem health. As Singer eloquently puts it,

This means advancing past narrowly conceived
efforts toward an understanding of the broader
socially and environmentally contextualized ep-
idemiological patterns of a specific disease to
prevent or control it.26(p15---16)

Adopting a syndemic framework when ex-
amining HIV/AIDS and ecosystem health will
provide benefits to affected individuals and to
the environment much beyond addressing the
issues in isolation. j
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