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Abstract:

This review focuses on strategies for staying hydrated in tropical climates, using
Adamawa State, Nigeria, as a case study. The paper begins by discussing the
importance of hydration and the factors that can affect hydration levels, including
climate, physical activity, and diet. Strategies for staying hydrated, such as
monitoring fluid intake and output, consuming water and other beverages,
consuming foods and supplements that maintain hydration levels, and maintaining
electrolyte balance, are also discussed. The paper then presents a case study of
Adamawa State, including its climate and weather patterns, health challenges
related to dehydration, cultural and social factors affecting hydration practices,
existing hydration strategies, and potential areas for improvement. The review
concludes by discussing the implications of the findings for public health in tropical
climates and suggesting future research and interventions to improve hydration
levels in these regions. Improving hydration practices in tropical climates is essential
for promoting public health and reducing the burden of dehydration-related health
conditions. A comprehensive approach that considers the complex interplay of
social, cultural, economic, and environmental factors is needed to address this
challenge effectively.
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1. Introduction

Staying hydrated is essential for maintaining health
and preventing dehydration, especially in tropical climates
where high temperatures and humidity levels can increase
the risk of fluid loss [1]. Nigeria, located in West Africa, is
home to many regions with hot and humid tropical
climates, including Adamawa State, located in the north-
eastern region of the country. With temperatures that can
reach up to 38°C (100°F) and humidity levels ranging from
30 to 80% [2], staying hydrated is a critical concern for
individuals living in this region. This paper, explores the
strategies for staying hydrated in tropical climates, using
Adamawa State as a case study. Specifically, this review
examines the environmental, cultural, and social factors
that affect hydration levels in the region and explores best
practices for maintaining hydration in this context [2].

Dehydration occurs when the body loses more fluid
than it takes in, leading to an imbalance in the body's
electrolyte levels. This can have serious consequences for
health, including fatigue, dizziness, confusion, and, in
severe cases, heat exhaustion or heat stroke. Children,
pregnant women, and older adults are particularly
vulnerable to dehydration, as are individuals who engage
in strenuous physical activity or who have certain medical
conditions, such as diabetes or kidney disease [3].

1.1 Overview of Adamawa State

Adamawa State is one of the 36 states in Nigeria and has
a population of over 4 million people. The state is located
in the north-eastern region of the country and is known for
its diverse landscape, which includes mountains, valleys,
and savannahs. The state experiences a tropical climate
characterized by hot and dry conditions [4], particularly
during the dry season, which lasts from November to
March. Average temperatures in the state can reach up to
38°C (100°F) during the day, with humidity levels ranging
from 30 to 80% [2].

1.2 Importance of hydration

Hydration is vital for maintaining optimal health and
well-being. The human body relies on water to perform
numerous physiological functions, including temperature
regulation, nutrient absorption, waste removal, and
lubrication of joints. Insufficient hydration leads to
dehydration, which has detrimental effects on various
bodily systems [5].

Water is essential for maintaining proper bodily
functions. It acts as a solvent, facilitating the transport of
nutrients and oxygen to cells, as well as the removal of
waste products [6]. Inadequate hydration can impair these
processes, potentially leading to cellular dysfunction and
systemic health issues.
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One significant area where hydration plays a critical
role is thermoregulation. Water helps regulate body
temperature through sweating and heat dissipation [7].
Proper hydration is especially crucial during physical
activity or exposure to hot environments, as it aids in
preventing heat-related illnesses such as heat exhaustion
or heat stroke [8].

Hydration also affects cognitive function and
performance. Research has shown that even mild
dehydration can impair cognitive abilities, including
attention, memory, and decision-making [9]. Maintaining
adequate hydration levels is particularly important for tasks
that require mental focus and concentration [10].

Hydration is closely linked to the health and function
of the kidneys. Sufficient water intake helps maintain
proper kidney function, supporting the elimination of waste
products and toxins from the body [11]. Inadequate
hydration can contribute to the formation of kidney stones
and urinary tract infections [11].

To ensure optimal hydration, the National Academies
of Sciences, Engineering, and Medicine (NASEM) provides
general guidelines for daily fluid intake. According to their
recommendations, men should consume about 3.7 liters
(about 13 cups) of total water per day, while women should
aim for 2.7 liters (about 9 cups) [12]. However, individual
water needs may vary depending on factors such as age,
activity level, climate, and overall health [13].

2. Factors affecting hydration

Hydration is essential for maintaining optimal health,
but there are several factors that can affect an individual's
hydration status. These factors include environmental,
physiological, and lifestyle factors [13].

2.1 Environmental Factors

The environment in which an individual lives and
works can have a significant impact on their hydration
status. High temperatures and humidity levels, common in
tropical climates, can lead to increased sweating and fluid
loss, putting individuals at risk for dehydration. Exposure to
dry air and high altitudes can also increase the risk of
dehydration [14]. Also, access to clean and safe drinking
water can be a challenge in some regions, further
complicating efforts to maintain adequate hydration [15].

2.2 Physiological Factors

Certain physiological factors can also impact an
individual's hydration status. Age, for example, can affect
how the body regulates fluid balance, with older adults
being more prone to dehydration [3]. Other medical
conditions, such as kidney disease and diabetes, can also
increase the risk of dehydration [16]. Additionally, certain
medications, such as diuretics, can increase urine output
and contribute to fluid loss [17].

2.3 Lifestyle Factors

Lifestyle factors, such as diet and physical activity
levels, can also affect an individual's hydration status. A
diet high in salt or sugar, for example, can increase the risk
of dehydration by promoting fluid loss [18]. Similarly,

engaging in strenuous physical activity, particularly in hot
and humid conditions, can lead to increased sweating and
fluid loss [19]. Alcohol consumption can also contribute to
dehydration, as it has a diuretic effect that increases urine
output [20].

3. Strategies for staying hydrated

Maintaining adequate hydration is essential for
overall health, but it can be challenging in tropical climates
where high temperatures and humidity levels can lead to
increased sweating and fluid loss. Fortunately, there are
several strategies individuals can use to stay properly
hydrated [21].

3.1 Drink plenty of water.

The most obvious strategy for staying hydrated is to
drink plenty of water. The World Health Organization
recommends that adults consume at least two liters of
water per day, but this amount may need to be increased
in hot and humid environments to compensate for
increased fluid loss through sweating [22]. In addition to
water, other beverages such as herbal teas, coconut water,
and diluted fruit juices can also help maintain hydration
levels [23].

3.2 Monitor Urine Colour

One way to assess hydration status is to monitor
urine colour. Urine that is pale yellow or clear suggests
adequate hydration, while darker urine may indicate
dehydration [24]. Individuals should aim to produce urine
that is light yellow or clear in colour throughout the day
[24].

3.3 Eat hydrating foods.

In addition to drinking fluids, consuming foods with
high water content can also help maintain hydration levels.
Foods such as watermelon, cucumber, celery, and lettuce
are all good sources of water and can help keep the body
hydrated [25].

3.4 Avoiding alcohol and caffeine

Alcohol and caffeine, both have a diuretic effect,
increasing urine output and contributing to fluid loss [7].
Individuals should limit their consumption of these
beverages, particularly in hot and humid environments, to
help maintain hydration levels [26].

3.5 Wear light-coloured, loose-fitting cloth

Wearing light-coloured, loose-fitting clothing helps to
reduce heat absorption and promote evaporation of sweat,
which helps to keep the body cool and reduce fluid loss
[27].

3.6 Restin shaded or air-conditioned areas.

Taking frequent breaks in shaded or air-conditioned
areas can help reduce heat exposure and prevent
excessive sweating, which can contribute to dehydration
[28].
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4. Hydration strategies for different situations

Hydration strategies may differ depending on the
situation. For indoor activities, drinking water regularly and
avoiding excessive heat exposure can help maintain
hydration levels. For outdoor activities, wearing light-
coloured, loose-fitting clothing and taking frequent breaks
in shaded or air-conditioned areas can help reduce heat
exposure and promote evaporation of sweat, which can
help keep the body cool and reduce fluid loss [27].

4.1 Rehydration after exercise or illness

After exercise or illness, it is important to rehydrate
properly to replenish fluids lost during physical activity or
illness. Drinking water or electrolyte-rich fluids, such as
sports drinks or coconut water, can help rehydrate the
body [29].

5. Monitoring fluid intake and output

One of the most important strategies for staying
hydrated is to monitor fluid intake and output. Individuals
should aim to drink enough fluids to maintain a light yellow
or clear urine colour and should monitor urine output to
ensure that they are not experiencing excessive fluid loss
[24].

5.1 Water and other beverages intake

Water is the most important fluid for maintaining
hydration levels, and individuals should aim to drink at
least 2 liters of water per day. Other beverages such as
herbal tea, coconut water, and diluted fruit juices can also
help maintain hydration levels [23].

5.2 Importance of electrolytes in hydration

Electrolytes such as sodium, potassium, and
magnesium play an important role in hydration by helping
to regulate fluid balance in the body. It is important to
maintain a balance of electrolytes, as too much or too little
can lead to dehydration or electrolyte imbalances.
Consuming a balanced diet that includes electrolyte-rich
foods, such as bananas, nuts, and whole grains, can help
maintain electrolyte balance [7].

6. Staying hydrated in Adamawa State

6.1 Climate and weather patterns

Adamawa State is located in the northeastern part of
Nigeria and is bordered by Cameroon to the east and the
states of Borno, Gombe, and Taraba to the north, south,
and west, respectively. The state has a tropical climate
characterized by two distinct seasons: the wet season,
which runs from May to October, and the dry season,
which spans from November to April. During the wet
season, the region experiences heavy rainfall and high
humidity levels, while the dry season is characterized by
low humidity, high temperatures, and occasional dust
storms [2].

6.2 Health challenges related to dehydration
Dehydration is a significant health challenge in
Adamawa State, particularly during the dry season, as

individuals are at an increased risk of losing fluids through
sweating and evaporation. This can result in a range of
adverse health effects, including heat exhaustion,
heatstroke, and other heat-related illnesses [30]. Also,
dehydration can aggravate pre-existing health conditions,
such as cardiovascular disease, diabetes, and kidney
disease [25].

6.3 Cultural and social factors

Cultural and social factors can significantly impact
hydration practices in Adamawa State. For example, some
individuals may avoid drinking water during the day due to
the belief that it can cause bloating or discomfort [31].
Cultural practices such as fasting during Ramadan can
increase the risk of dehydration, as individuals are
restricted from drinking fluids during the daylight hours [32].
Also, social and economic factors, such as limited access
to safe drinking water and poverty, can also affect
hydration practices in the region [33].

6.4 Existing hydration strategies and their

effectiveness

Several hydration strategies are currently being
employed in Adamawa State, including promoting the
consumption of safe drinking water, encouraging the intake
of fluids during outdoor activities, and raising awareness
about the signs and symptoms of dehydration [34]. While
these strategies are essential, there is a need for further
research to determine their effectiveness and identify
potential areas for improvement.

6.5 Improvement and Recommendations

To improve hydration practices in Adamawa State,
there is a need for a comprehensive approach that
addresses the cultural, social, and economic factors that
affect hydration in the region. This could include increasing
access to safe drinking water, improving public education
campaigns on hydration, and encouraging the consumption
of fluids that contain electrolytes, such as coconut water or
oral rehydration solutions [35]. Additionally, future research
should focus on evaluating the effectiveness of existing
hydration strategies, identifying barriers to optimal
hydration practices, and developing culturally appropriate
interventions to improve hydration in the region [36].

7. Conclusion

Staying hydrated is crucial for maintaining good
health, particularly in tropical climates such as Adamawa
State, Nigeria. This review paper has highlighted the
factors affecting hydration, strategies for staying hydrated,
and a case study of Adamawa State, including its climate
and weather patterns, health challenges related to
dehydration, cultural and social factors affecting hydration
practices, existing hydration strategies, and potential areas
for improvement.

The review found that dehydration is a significant
public health challenge in Adamawa State, with cultural
and social factors, limited access to safe drinking water,
and poverty affecting hydration practices in the region.
Existing hydration strategies such as promoting the
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consumption of safe drinking water, encouraging fluid
intake during outdoor activities, and raising awareness
about the signs and symptoms of dehydration are essential
but require further research to determine their
effectiveness.

To improve hydration levels in tropical climates,

future research and interventions should focus on
addressing the social, cultural, and economic factors that
affect hydration practices. This could include interventions
to increase access to safe drinking water, education and
awareness campaigns to promote healthy hydration
practices, and strategies to address cultural practices that
increase the risk of dehydration. Also, there is a need for
further research to identify effective hydration strategies for
specific populations, including pregnant women, children,
and athletes.
Improving hydration practices in tropical climates such as
Adamawa State is essential for promoting public health
and reducing the burden of dehydration-related health
conditions. A comprehensive approach that considers the
complex interplay of social, cultural, economic, and
environmental factors is needed to address this challenge
effectively.
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