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ABSTRACT 
  

Food fortification and water fluoridation are two public health initiatives that involve the 

passive consumption of nutrients through food and water supplies. While ethical analyses of 

food fortification and water fluoridation have been done separately, none have been done 

together. This study does three things: first, we review the origin, reasoning, and mechanisms 

behind food fortification and water fluoridation. From there, we deduce the primary ethical 

dilemma that overshadows food fortification and water fluoridation - they both require a form of 

deception and are consumed passively without the need for informed consent. Finally, we look at 

various approaches ethicists have taken to understand the ethical issues surrounding the 

programs. Two key ethical models appear in this discussion: the justificatory approach and the 

stewardship model. Beyond these two frameworks, one ethical analysis deduces that water 

fluoridation is unethical based on the definition of consent from the Nuremberg Code. As recent 

scientific papers and the general public have started discussing and debating the passive 

consumption of various drugs via public water supplies, it is prudent that we revisit the ethics 

behind food fortification and water fluoridation programs; this will ultimately allow us to better 

navigate complex problems in nutritional ethics and passive delivery. 

 

INTRODUCTION 
 

     Nutrition is one of the most important aspects of preventative health, and interventions such as food 

fortification and water fluoridation have been implemented widely to ensure that populations are meeting 

key micronutrient recommendations.  Food fortification is the idea of adding any one of a wide variety of 

micronutrients to staple foods to ensure that populations are meeting their micronutrient needs. Food 
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fortification started with the addition of iodine to salt after discovering the relationship between iodine 

deficiency and goiter [1]. Other nutrients such as folate for the prevention of spinal bifida in newborns and 

vitamin D to prevent cancers, neurological, and cardiovascular diseases were later delivered to the public en 

masse via food fortification [2, 3].  

I. ANALYSIS 

Bioethics in healthcare typically governs the interaction and decision making between healthcare 

professionals and their patients. However, food fortification and water fluoridation seem out of scope 

compared to typical approaches, since there is no direct patient-clinician interaction and these interventions 

are delivered en masse to populations rather than individuals [3].  Because of this, views on informed 

consent, deception, beneficence, and non-maleficence need to be adjusted for context.   

Recent papers have looked at the feasibility of adding statins (drugs which inhibit the production of 

cholesterol in order to prevent heart disease [4]) to public water supplies. Ginter et al. strongly suggested 

that statins should not be added to public water supplies as they will most likely cause detrimental health 

effects to those not suffering from high cholesterol or heart disease [5]. By contrast, the landmark JUPITER 

Trial (Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating Rosuvastatin) found 

that statins administered to patients with normal or low cholesterol levels effectively reduced their chance 

of first heart attack or stroke [6]. Outside of statins, leading bioethicist Julian Savulescu has argued that 

drugs for cognitive enhancement can be added to our water and food supplies [7].  Both propositions, 

directly cite food fortification and water fluoridation programs as their predecessors, suggesting that adding 

statins and cognitive enhancers to water would be the “logical next step”.  

These propositions on statins or cognitive enhancement build upon the unstated premise that water 

fluoridation and food fortification are ethical. However, this assumption must be revisited by reviewing the 

ethical frameworks that justify food fortification and water fluoridation programs. In this paper, we will 

consider whether the similarities between food fortification and water fluoridation override their differences 

and thus what ethical conclusions can be cross-pollinated between the two interventions.  From there, we 

will analyze the ethical frameworks that both support and reject such public health interventions. 

Specifically, this paper will discuss the “known knowns” and the “known unknowns” concerning the ethics 

around water fluoridation and food fortification. 

“Known Knowns” – Science of Water Fluoridation and Food Fortification  

Food fortification can be generally defined as the practice of increasing the content of an essential 

micronutrient in a food with the aim of improving the nutritional quality of the food supply and provide a 

public health benefit with minimal risk to individual health [8]. Unlike the somewhat simplistic process of 

adding sodium fluoride or fluorosilicate derivatives to public water supplies, food fortification encompasses 

the addition of a broad range of nutrients to various foods. A few prominent examples of such nutrient 

interventions include folate being added to flour, iodine being added to salt, and the fortification of vitamin 

D in milk.  Folate consumption was demonstrated to effectively prevent neural tube defects in unborn 

infants [9], iodine deficiency was demonstrated to cause goiter and hypothyroidism [10], while 

hypovitaminosis D was shown to cause osteoporosis amongst a vast range of other illnesses [11]. The 

diseases prevented by food fortification and water fluoridation should be taken into account when 

considering the necessity of these public health interventions.  
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On the other hand, water fluoridation is the practice of adding fluoride chemicals (sodium fluoride or 

fluorosilicate derivatives) to public water supplies for the purpose of preventing tooth decay and cavities 

[12–14]. Public Water fluoridation first began in 1951 while food fortification began in 1992 with the 

addition of iodine, vitamin A, and iron [2, 15].  Scientific evidence shows that water fluoridation prevents 

tooth decay by providing individuals with frequent and consistent contact with low levels of fluoride [16]. 

Public water fluoridation programs have been shown to reduce tooth decay by 25% in children and adults 

[17–20]. The introduction of fluoride also prevents other oral health complications such as gum pain, gum 

disease, and oral abscesses [21].  

 A key difference between water fluoridation and food fortification is the policies regulating when 

and how these interventions are to take place. In the public health context, we shall assume that fluoride is 

added solely to water (we will consider alternatives later). Water is unique in that it has other purposes for 

humans aside from consumption, such as for cleaning the body. For instance, in the United Kingdom, water 

is not considered food until it emerges from the taps [22].  This loophole allows the addition of fluoride to 

water supplies early on in the processing stages to be exempt from the regulations for food fortification 

despite the obvious intent that the fluoride added to the water is meant for human consumption [22]. 

When considering the fortification of milk, salt and flour, only milk can be considered a food product in 

all its respective stages (from raw milk through to its final bottled form). Flour is almost never consumed raw 

and its raw consumption as dough is strongly advised against by the Food and Drug Administration due to 

risk of infection [23]. Likewise, salt is almost never consumed in its pure form and instead is used as an 

additive to other dishes.  In that sense, should folic acid addition to flour or iodization of salt be declassified 

as food fortification since they are not food in the most technical sense? Taking such a view is disingenuous 

(as is the British water loophole) as it ignores the intent of adding nutrients to food precursors: so that they 

may be consumed in their final stages of processing (with food, the cooked dish).  Through this view, 

nutrients are added to the products with the intent of consumption. This intent should be the basis of ethical 

consideration, not the stage of nutrient delivery.  

“Known Unknowns” – Ethical Analysis of Water Fluoridation and Food Fortification  

To begin an ethical analysis of food fortification and water fluoridation, a thorough review of the 

similarities between the two processes brings several ethical questions/dilemmas to the fore. The key 

similarities between food fortification and water fluoridation can essentially be summarized in three general 

areas: intent, delivery, and consent (that is, the lack thereof).   

A. Intent 

From the outset, both water fluoridation and food fortification have similar medical intents: to 

alleviate nutritional deficiencies and their resulting complications in the general public.  In this sense, both 

water fluoridation and food fortification are prophylactic, intended to prevent disease as opposed to 

treating an already existing ailment. The principles of beneficence and stewardship (the duty of public health 

authorities to act for the welfare of persons and the population, especially vulnerable populations) support 

the argument that governments have a duty to actively protect and promote the health and well-being of 

the population. One can argue that governments have access to an easy to use, safe, efficient and cost-

effective means of reducing medical complications with water fluoridation and food fortification, and thus 

are effectively protecting the health of the populations. A question arises from the principle of beneficence 

regarding whether good intent can be applied to a broader range of drugs and diseases. Such propositions of 

adding medications to water supplies are not farfetched as there have already been debates regarding the 
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addition of cholesterol-reducing statins to public water supplies [24]. These propositions, especially the one 

by Savulescu, build on the methods from food fortification and water fluoridation but shift the impetus from 

disease prevention to enhancement, posing new ethical challenges. 

B. Delivery 

 The modes of delivery for both water fluoridation and food fortification are highly similar.  They 

involve the modification of products that are staple foods, and are therefore commonly ingested. The way 

fluoride is delivered makes consuming fluoridated water or micronutrient-fortified foods unlike taking 

fluoride or micronutrient supplements, in that consumption of the supplements implies the intent of the 

consumer to alleviate or prevent a particular micronutrient deficiency. However, consuming fluoridated 

water or folate-fortified flour products does not necessarily come with this same definite intent of disease 

prevention on the end of the consumer. Equally, due to cost or unavailable alternatives, it may be difficult 

for individuals who do not wish to consume fortified foods or fluoridated water to purchase salt, flour, milk 

or water that do not contain these additives.  

In addition to this, the consumption of fortified foods and fluoridated water are personal and do 

not require the direct supervision or administration of a physician or other healthcare professional.  This is 

contrary to vaccinations (another prophylactic public health intervention) which are delivered by a 

healthcare provider. This also poses additional ethical questions, namely those of whether beneficence 

supersedes consent and whether interventions that are intended to treat populations en masse need to 

follow the same guidelines that govern typical medical practice. 

C. Consent 

The similarity in the consent procedure behind food fortification and water fluoridation is the most 

important area for ethical analysis.  Since a healthcare provider is not administering or prescribing 

fluoridated water or fortified food products, there is no room for an informed express consent procedure.  

What makes food fortification and water fluoridation more similar to one another and different from 

vaccinations and nutrient supplements is the fact that there is an implicit deception involved with the 

passive delivery of nutrients through food and water.  That is, when an individual is consuming a fortified 

food or drinking fluoridated water, the sole and primary purpose of that act of consumption is not 

necessarily to replenish the nutrient which the food or water is fortified with.  The passive consumption of 

nutrients is in fact the hallmark of these interventions as they do not require any lifestyle change to gain the 

benefits of consuming the nutrient. This, it can be argued, constitutes an infringement of individuals’ 

autonomy and their interest in self-determination.  

II.        Ethical Frameworks 

Despite the different delivery mechanisms and ailments treated by food fortification and water 

fluoridation, the similarities regarding intent, passive delivery, and the lack of an informed consent 

procedure render the two types of public health interventions ethically similar. The corresponding ethical 

dilemmas and questions regarding intent, passive delivery and the lack of an informed consent necessitate a 

thorough analysis of the ethical frameworks used to evaluate food fortification and water fluoridation.  

  Two examples of ethical frameworks used to evaluate public health interventions are the 

justificatory approach of James Childress and the stewardship model of the Nuffield Council on Bioethics.  
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The justificatory approach consists of the following tenets: effectiveness, proportionality, necessity, least 

infringement and public justification [25]. The stewardship model considers these principles: reduce the risk 

of ill health, address the health of children, reduce health inequalities, not intervene without the consent of 

those affected, minimize the interventions that affect important areas of personal life and not coerce 

ordinary adults to lead healthy lives [26].  Mark Lawrence applies the justificatory approach for all his food 

fortification case studies as does Niyi Awofeso to water fluoridation [27, 28]. Jiang et al. and the Nuffield 

Council of Bioethics use the stewardship model in their evaluation of water fluoridation in New Zealand and 

the United Kingdom respectively [22, 29]. 

Table 1. Description of the justificatory approach and stewardship model tenets.  Both of the frameworks 

have a number of key similarities.  

 

Category Justificatory Approach Tenet Stewardship Model Tenet 

1. Intervention is Effective in 

Preventing Disease 

Effectiveness Reduce the risk of ill health 

2. Intervention Gains 

Support from Target 

Population 

Public Justification No intervention without 

the consent of those 

effected 

3. Minimize the Infringement 

on People’s Rights 

Least Infringement Not to coerce ordinary 

adults to lead healthy lives 

 

 

Table 1 concisely displays how the tenets of both the justificatory approach and stewardship models overlap 

and agree. Nonetheless, differences between the frameworks should not be overlooked, particularly the fact 

that the stewardship model places a particular interest in the health of children and focuses on health 

inequalities in the population.  Despite these differences, ethical analyses of food fortification and water 

fluoridation shows that similar, even identical frameworks lead to opposite ethical judgements.  A distinct 

example of this is the consideration of coercion by Jiang et al. and Lawrence.  Jiang et al. argue that water 

fluoridation is inherently not coercive as it does not require any lifestyle change [29], while Lawrence claims 

that mandatory folic acid fortification of flour is coercive as it indiscriminately raises folate levels for 

everyone [27].  This differing definition of the term “coercion”, shows that even within ethical frameworks, 

having a provision to minimize coercion is not sufficient without an agreed-upon definition of the term. The 

coercion argument against public water fluoridation is further supported by the availability and near 

universal, non-coercive use of fluoridated toothpaste. In addition, evidence within the past decade has 

shown that low chronic daily intake of fluoride is a health risk associated with dental fluorosis and unhealthy 

fluoride accumulation levels within the body [30].    

 The passive consumption and the implied deception associated with water fluoridation and food 

fortification is overlooked by both the justificatory approach and stewardship model.  Where this definition 
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of deception directly relates to the ethics of food fortification and water fluoridation is in the fact that 

consumers are not necessarily fully aware of the entirety of their foods’ composition.  While the FDA in the 

United States does have labeling requirements for fortified foods and salt [31] and also recommends that 

individuals in a community should know about fluoride levels in their water [32], this does not necessarily 

override the claim of deception being present in these interventions.  With fortified foods, the final 

consumer of the food is not necessarily the purchaser of the ingredients which the food is made with (as in 

the case of eating food prepared by someone else). In addition, the knowledge of additional nutrients in the 

ingredients is further dispersed from the final consumer, perpetuating the deception of fortified foods. 

 Douglas Cross and Robert Carton take a more linear view on fluoridation [33].  Their argument 

starts with the fact that the Nuremberg Code (and all successive ethics codes derived from it) prescribes: 

“research and routine medical procedures must be done with the voluntary cooperation of the subjects, who 

must be fully informed of the risks and benefits of the medical procedures in which they are involved”.  From 

this, Cross and Carton establish that fluoride is a medicine according to definitions from European and 

American pharmaceutical codes (generally defining medical substances as products used for treating or 

preventing disease in humans or animals) and point out that fluoride is not governed by the Nuremberg 

Code, rendering it unethical.  This argument does tap into the problem of deception in water fluoridation, as 

passive consumption prevents the consumer from being “fully informed of the [procedure’s] risks and 

benefits”. Furthermore, this argument is easily transferrable to food fortification as adding nutrients to food 

does exhibit the qualities of a medicinal substance: nutrients such as folate and iodine have a preventive role 

in human illness (folate and iodine prevent neural tube defects and goiter respectively), and also do not fully 

adhere to the principle of informed consent. 

CONCLUSION 

 Food fortification and water fluoridation interventions are very similar in that they do not involve a 

direct clinician-patient interaction and rely on the “patient’s” lack of knowledge and passive consumption of 

the target nutrient. The justificatory approach and the stewardship models both support from an ethical 

standpoint the processes of water fluoridation and food fortification. Nevertheless, both ethical frameworks 

display shortfalls after careful analysis and considerations of other opinions critical of food fortification and 

water fluoridation. In light of recent public discourse surrounding the delivery of therapeutics to the public 

through passive consumption, it is important that we revisit and continue to analyze the ethical frameworks 

that govern the already widely accepted interventions of food fortification and water fluoridation.  
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