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Abstract
Water stress, occasioned by irregular and insufficient
rainfall, has been found to have far-reaching impacts
on human lives and livelihoods. Often, these impacts
have been linked to agriculture, industry and
household water needs. In transcending these usual
narratives about drought impacts, this study attempts
to discuss the drought-health nexus which is an area of
scholarship that has not gained much attention.

unpredictable, or absence of rainfall.12,18,32 Extended rainfall
deficiency which results in water shortage for all waterrequiring activities and uses is thus seen as the causative
factor for the outset of drought. However, other schools of
thought have advanced an antithesis that is a critique of raindeficit explanation. Their argument is hinged on the
insufficiency of a single index to account for why there is an
outset of drought. They believe that emphasis should be
placed on the significance of increased atmospheric
temperature as a driver of droughts also.10,30

Relying on extant literature as data source and content
analysis as analytical tool, the study highlights the
impacts of drought on public health. The study
recommends early warning systems (EWSs), scenario
planning (SP) etc. as interventions which can
ameliorate the impacts of drought on public health.

The locus of this argument is that increased
evapotranspiration - evaporation from free water and
transpiration from plants – and precipitation (rainfall)
shortage create a drought situation. However,
overwhelmingly, the scholarship community on drought
favours rain deficiency as the only factor responsible for the
occurrence of drought. A counter criticism against
evapotranspiration argument is that atmospheric temperature
has already been factored into normal climatic condition.22
There is also the question of the effect of temperature in a
drought situation where there is anomalously low
atmospheric temperature and a corresponding anomalously
low rainfall.
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Introduction
Drought is a condition induced by climate variability which
results in rainfall deficiencies.12,18,32 It is one of the climate
change realities confronting our world today. Already, dry
lands cover one-fifth of the world’s land area and the
expectation is that drought will worsen in rate and intensity
in the future.28 Drought thus worsens the already precarious
conditions homes, homesteads and industrial activities in
arid areas are exposed to. For instance, during the 1999
drought, according to Sohl et al,28 Syria lost almost half of
its wheat and barley harvests. In 1997, Jordan slaughtered
one-third of its national livestock because of severe and
prolonged drought.

Drought occurrence may be short-term, meaning, recurring
for few weeks, or long-term, that is, becoming protracted for
years before climate conditions return to normal and
standard levels. When drought protracts for years, its effects
may be distressing on water supplies for all water uses. As
should be expected, the impacts of drought tell on
agricultural activities and rural/agrarian communities
because of high dependence on water for economic and
domestic activities. Drought, for instance, affects crop
production because of inadequacy of moisture available at
the right time for the growth and maturation of crops.14 It is
noteworthy however that the effects of drought transcend
agricultural, industrial and domestic water stress. This
review paper therefore looks at the impacts of drought on
public health and well-being.

Drought may be looked at from five angles namely
meteorological, agricultural, hydrological, socio-economic
and ecological drought.22 Meteorological drought is said to
be occurring when rainfall falls below normal, long term
recorded level. Agricultural drought occurs when soil
moisture is insufficient to meet the needs of crops in a given
farming season. Hydrological drought occurs when there is
deficiency of water supply due to reduction in or absence of
surface and subsurface water. Socio-economic drought
results when human socio-economic activities are impaired
as a result of reduced rainfall and/or water availability.19,23
Ecological drought derives from the stress and threat faced
by the ecosystem because of drought. The definition of
drought is often linked to dry period caused by

The concept of Public Health
United States’ Centre for Disease Control Foundation
defines public health as the science of protecting and
improving the health of people and their communities.8
Generally, the focus of public health is the protection of the
health of the entire population. The core components of
public health include the following: health, population,
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society-wide concerns and vulnerable population.27 Health
refers to the general, physical well-being of all individuals
living in any given society. Population is the total number of
people living within a marked community. This could be a
small local community, an entire country and it may even be
a region of the world.

resilience - the capability to cope with harsh conditions and
to avoid mental health challenges when threatened by
stressors - can come under uncontrollable stress in the
presence of sustained drought. The WHO’s position,
however, was not backed by an empirical data. The
quantification of the linkage between mental health
conditions and drought phenomenon by O’Brien et al21 is
perhaps one of the most significant contributions made so far
on the discourse around the impacts of drought.

The idea of population presupposes that there is some
boundary that demarcates a people from another people. It
must however be mentioned that boundary has little or no
effect when there is a disease outbreak of an infectious
nature. This is because of inter-boundary migration that
exists among societies. For instance, the current Covid-19
pandemic defies national boundaries. The third component,
society-wide concerns, presupposes that a public health issue
is that which affects an appreciable number of people living
in a society and which has drawn health and well-being
concerns from most people living in that society. Vulnerable
population will be those individuals who are at risk of any
health crisis.

In a study carried out by O’Brien et al21 in Australia which
used household, income and labour dynamics in Australia to
determine the relationship between drought and mental
health condition, the results revealed that during a sevenyear period of major and pervasive drought, one pattern of
relative dryness (extreme cumulative number of months in
drought culminating in a recent period of dryness lasting a
year or more) was connected with greater distress for rural
but not urban dwellers. The increase in distress was said to
be at 6.22% based on 95% confidence intervals, therefore the
study showed the possibility of quantification and
identification of the relationship between patterns of drought
and mental distress.

Drought and public health issues: Review of
Literature
Drought, as an environmental security challenge, has been
argued to lead to exposure to health and/or personal hazards
such as diarrhea, cholera and dysentery as a result of water
scarcity which forces people to drink water from unhygienic
sources.6,26 The essentiality of water to life requires that
individuals living in drought-affected areas must source it
regardless of whether it is healthy or not. This is one of the
challenges that water stress from climate variability
portends. Similarly, a research finding by Achakulwisut et
al1 linked drought to soil-derived particles in the Southwest
of the United States that endangers air quality which may
lead to significant public health problems. Air pollution is a
leading cause of respiratory and cardiovascular diseases,
reproductive and central nervous system dysfunctions and
cancer.4,20,31

From the foregoing, drought portends serious health
challenges to vulnerable population in drought-prone areas.
Its scale and magnitude when it occurs will determine the
degree of vulnerability of human population living within
drought-affected areas. Its impacts on health however
depend on the level of preparedness of individuals living in
drought-prone corridor in pre-drought season and the degree
of responsiveness at its outset.

Recommended Interventions
Early warning systems: This is a critical management tool
identified by scholars whose interest is aligned to drought
management especially as it concerns water resources for
forage, for crop production and livestock activities
respectively. The crux of early warning systems (EWS) is
early detection of time series, out-of-pattern deviation which
may indicate the likelihood of occurrence of a situation.
With regards to drought, it is about looking out for unusual
trends with a view to immediately addressing them with
respect to the manifestations of water deficiency. For
example, Camarero et al7 argued that indiscernible or
declining growth of trees or their mortality may signal the
outset of drought and afford an opportunity for counteracting
or mitigating the problems attendant upon it.

There is scholarly evidence in literature linking drought to
in-utero exposure, that is, the exposure of yet-to-be-born
children to environmental hazards which may negatively
affect their health when they are born and educationally,
later in life.3,5 These studies put forward the fact that the
conditions in pre-birth period and early childhood have an
enduring impact on life expectancy, earnings, adult health
and cognitive development. They used famine and extreme
weather shocks to estimate instrumental relationship
between the in-utero exposure and later-life conditions and
life-chances.3,5

Early warning interventions can ensure disaster risk
reduction while at the same time facilitating the meeting of
goals of adaptation to changes in extreme climatic events.25
The necessity for the EWS owes largely to the fact that
drought is a complex phenomenon which requires a
comprehensive approach that would consider numerous
indicators required for drought monitoring and early
warning.16 The norm has always been that most countries and
regions usually resort to reactive, crisis-driven approach

Some scholars have also argued that parts of the multiple
health impacts of drought, which are often not recognised,
are vector-borne diseases, nutritional problems and mental
health conditions.17,21,26 Initially, the linkage between mental
health condition and the phenomenon of drought was merely
speculative rather than based on empirical evidence. The
World Health Organisation33 had posited that mental health
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because of absence of early warning systems which are
critical to integrated risk assessment and management
protocols.

provide another supplementary tool needed to prepare for
drought. Crimmins and McClaran9 argued that those
predictions have largely improved in recent decades,
especially as they concern winter rainfall predictions
because of connections with sea surface temperature and
pressure anomalies that show up during El Niño Southern
Oscillation events. They however submitted that these
predictions are heuristic and useful, they are not a panacea to
drought and the threats it posed. They surmised that seasonal
climatic predictions are better seen as a relevant tool among
other tools to advance preparation for future occurrence of
drought.

Early warning systems are veritable tools for alleviating the
issues connected to drought, especially water scarcity and
improving resilience against the consequences of drought.17
Effective early warning systems (EWSs) are also important
because water supply augmentation may also require several
years of planning and huge capital investments before the
intervention yields the desired result in terms of water
availability.17 As a way of responding to these challenges,
Governments may develop cope mechanisms and strategies
to promote water conservation, water efficiency and alternate
water resources.17

One of the most reliable indices adopted by SCPs to predict
climate phenomena is tracking and making attempts to
forecast the state of the El Niño- Southern Oscillation
(ENSO) which is a reasonably predictable, regular (on the
order of 2-7 years) shift in sea surface temperatures along the
equator of the Pacific Ocean basin.

Scenario planning: This is another critical management
tool with regards to water demand and supply
management.2,15,17 Scenario planning model is advantageous
in terms of guiding the development of scenarios that
generate a wide spectrum of projections of future water
demand and supply.17 The way this works is that there is
already a future projection in place which is then combined
with a set of well-constructed scenarios representing a
spectrum of plausible evaluation of future risks and the
conception and advancement of mitigation and adaptation
options and strategy.17

More often than not, temperatures tend to be cooler in the
eastern Pacific and warmer in the western Pacific as a result
of easterly winds triggering upsurge of cool water in the east
and the movement of warmer surface water to the west.
According to Crimmins and McClaran,9 some years that have
the easterly winds stronger than average will support this
pattern of cool east-warm west sea surface temperatures,
which is often referred to as a La Niña phenomenon. It is a
usual occurrence during El Niño events that these easterly
winds weaken, thus prompting warm water to slosh back to
the eastern and central Pacific with warmer than average sea
surface temperatures in these regions.

There are two important methods of planning scenario
namely: demand scenario and supply scenario. Demand
scenario is an approach which focuses on domestic water
consumption as it estimates the water consumption vis-à-vis
the combination of criteria relating to water as a basic need
and as subject to economic demand or willingness to pay. On
the other hand, supply scenario is basically targeted at
looking at possible available water sources to fulfil the
demand of water from three major water-dependent sectors:
domestic, agricultural and industrial.

Government intervention: In order to forestall the vagaries
of drought on the health of vulnerable individuals, national
or provincial government may support the migration of
people from areas with chronic drought to areas with slight
rainfall deficit or areas not experiencing it. Usually, people
are not open to leaving where they are familiar with and
relocating to another place except they will fare well in a
new location. So, rather than relocate during chronic
drought, they may just decide to weather the situation and
wait it out.

The thrust of scenario planning is simply about future
scenario of climate change which may lead to water stress
and which may hamper the supply of water to meet
domestic, agricultural and industrial needs. Kumar et al17
posited that the demand side drivers usually have a much
stronger impact on water management than supply-side
factors, meaning that water demand for all types of users, at
any given time, often puts enormous pressure on the sources
available to meet them. In essence, scenario planning affords
water users and Government some opportunity to plan
towards water scarcity.

However, if Government could provide shelter, economic
and logistic support and health services in the temporary
locale, a lot of the people who otherwise would have been
exposed to health issues trailing drought, would opt for
relocation. In the same vein, for people that may not want to
leave because of sentimental attachments, Government may
need to help with water distribution, health services, relief
materials etc. to enhance their adaptation to the water stress
occasioned by drought. It is needless to say that public health
is at the core of Governmental responsibility.

Seasonal climatic predictions: The menacing impacts of
drought on human lives, crop production, livestock, forage
and water resources in general necessitated the introduction
of seasonal climatic predictions. The thrust of this drought
management tool – seasonal climatic predictions (SCPs) - is
the anticipation and preparation for drought and how to
adequately mitigate its impacts.11,13,24,29 These predictions

Conclusion
Drought as a phenomenon is one of the realities of climate
change that the world will have to grapple with for a long
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time. Its multifarious impacts have become a locus of
research. This study, relying on extant literature, has
explored the nexus between drought and human health. It is
clear that drought and indeed, climate change have
significant impacts on public health. The recommended
interventions, if implemented, may help to lessen the
impacts of public health challenges that are associated with
drought.
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