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Abstract

One spell in the fantasy world of Dungeons & Dragons, is “Abi Dahlzim’s Horrible Wilting” spell. When cast, this
spell sucks the moisture out of all creatures within a 30ft cube, inflicting 12d8 damage. However, in reality, losing
moisture from the body would not result in arbitrary damage. Instead, it would trigger a series of biological failures
with severe biological and physical consequences. This paper will categorise the level of dehydration based on
damage to allow these symptoms to be implemented within the game.
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Introduction

Dungeons & Dragons (DND) is a table-top role-playing
game set in a fantasy world. Within the game, players
(of certain classes) and enemies can both use magic
and cast spells. One spell is “Abi Dahlzim’s Horrible
Wilting” spell [1]. This spell causes the moisture to be
sucked out of all creatures within a 30ft cube
inflicting 12d8 damage (the sum of 12 rolls of an
8-sided dice) which can be halved if they succeed at a
constitution saving throw (rolling a 20-sided dice to
get a constitution value over a certain threshold).

Whilst this spell inflicts significant damage in the
game, it does not account for the physiological
effects of dehydration. This paper will quantify water
loss based on the damage taken by a character to see
the impacts they should experience.

Quantifying Damage from Dehydration

Excluding instances when damage is halved (due to a
successful saving throw), the average amount of
damage when 12 d8s are rolled is 54 (Eq,1), with a
minimum of 12X1=12 damage and a maximum of
12X8=96.
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Average roll of 1d8 =

Average roll of 1d8 = 4.5
Average roll of 12d8 = 12 x 4.5 = 54 (Eq,1)

Using this range of 12-96 we can quantify water loss
into mild (12-40 damage), moderate (41-68 damage)
and severe (69-96 damage). We also assume the

effects are cumulative and as the level of dehydration
increases, previous symptoms will still be
experienced as well as new symptoms.

Mild Dehydration (12-40 points of damage)
Symptoms of mild dehydration can occur after only a
small loss of about 1-2% of total body weight of water
[2]. Even mild dehydration can lead to a decrease in
cognitive function, especially in tasks relying on
attention, short-term memory and psychomotor
skills [3]. There are different theories suggesting why
dehydration could decrease cognitive performance.
For example, the body releases more cortisol when
dehydrated, worsening active learning and
compromising short-term memory [4]. As well as this,
dehydration can modify the permeability of the
blood-brain barrier, reducing the supply of glucose
and oxygen to the brain vital for biochemical
processes, such as respiration [5].

Moderate Dehydration (41-68 points of damage)
As the level of dehydration increases, blood water
content decreases leading to a variety of impacts.

This decrease in blood water concentration results in
a net movement of water out of the cells and into the
blood (Figure 1). Consequently, the volume of the
cells decreases, increasing the osmotic pressure,
causing the cytoplasm to become over-crowded. The
distance between molecules is now smaller, leading
to aggregation and the occurrence of unwanted
chemical reactions depleting cell resources, and
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leading to irreversible precipitation of molecules [6].
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Figure 1 — Diagram showing the impacts of
decreasing cell water content on osmosis, and the
proteome of the cell [6].

The decrease in water concentration in cells also
impacts proteins (including enzymes which drive
metabolic reactions) within the cell, causing
electrostatically driven complexes to dissociate,
proteins with like charges to aggregate and protein
unfolding to occur at a higher rate [6]. As well as this,
the cytoplasm becomes more viscous slowing protein
motion [6]. This will slow cellular processes that rely
on proteins, especially enzymes, such as respiration
and DNA replication.

The cardiovascular system is also impacted by the
decrease in blood water concentration and
consequently blood plasma volume. This leads to a
decrease in the transport of nutrients, oxygen and
waste products. This triggers compensatory
measures such as an increase in heart rate
attempting to maintain blood circulation, which
increases cardiac strain and the chances of
developing cardiovascular disease [7].

With a decrease in blood water concentration, more
antidiuretic hormone (ADH) is released. ADH binds to
receptors on the collecting duct of the kidney
initiating a cascading signalling response that leads to
more water being reabsorbed into the blood [8]. This
leads to the production of more concentrated urine
which increases the risk of kidney stones and urinary
tract infections (UTls) [9].

In general, the decreased blood volume caused by
dehydration leads to a decrease in the transport of
oxygen, nutrients and waste. This means that organs
do not receive enough products for necessary
reactions and causes a build-up of waste products
[10].

Severe Dehydration (69-96 damage)
As the level of dehydration increases the gravity of
these impacts increase, until death occurs around a
water loss of 20% of body mass [11].

Severe dehydration can lead to hypovolemic shock
where the heart cannot supply enough blood to the
body due to the decreased blood volume and
pressure. In cases of severe dehydration, this can lead
to multiple-organ failure as they no longer receive
enough oxygen to function [12]. A limited supply of
blood to the kidneys reduces the amount of waste
excreted from the body, and in extreme cases,
urination stops completely [13].

This leads to a build-up of urea and other toxins in the
blood leading to organ poisoning (uraemia) and
potential metabolic collapse as these waste products
can alter the pH of the environment where these
reactions occur [14].

Brain damage can also occur due to the brain not
receiving enough oxygen (hypoxia) [15] and brain
cells shrinking due to hypernatremia [16].

Implementing in Game

These symptoms can be implemented into DND to
increase immersion. This can be done by giving
players a temporary disadvantage on ability checks
which would be impacted by said symptoms or long-
term effects on health. Symptoms of dehydration and
potential ways to implement in game are as follows:

Mild: confusion and fatigue — disadvantage on
intelligence, wisdom, intuition until water is
consumed.

Moderate: increased heartrate, decreased rate of
urination, kidney stones, UTls, dried out skin, as well
as mild symptoms — disadvantage on all checks until
water is consumed.

Severe: brain damage (seizures, difficulty moving,
memory loss [15]) organ failure, metabolic collapse
as well as mild and moderate symptoms — previous
disadvantages and max health decreased to half
health to account for long-term damage.

Conclusion

Overall, quantifying the levels of dehydration based
on damage done by the spell can increase immersion
as it allows players to implement different symptoms
into the game using existing gameplay mechanics.
Players can use the symptoms described, the
suggested ways of implementing and their own game
knowledge to add immersion tailored to their play
style.
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