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Abstract

Meniere’s disease is characterized by recurrent vertigo, fluctuating hearing loss, and per-

sistent tinnitus. Caffeine consumption in modern society is a widespread and culturally 
accepted habit; however, there is no consensus about its mechanism of action in various 
organs and systems, including the auditory and vestibular. The few clinical studies have 
shown that abstention from caffeine has little effect in patients with Meniere’s disease, 

both in relation to vertigo, tinnitus and hearing loss.
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1. Introduction

Caffeine consumption in modern society is a widespread and culturally accepted habit and 
sets up the most widely consumed psychoactive substance in the world. It is found in a vari-
ety of products such as coffee, tea, chocolate, soft drinks, mate, guarana powder, slimming 
drugs, diuretics, stimulants, painkillers, and anti‐allergics [1, 2].

The effects of caffeine have been investigated for a long time; however, there is still no con-

sensus on the effect of this substance in the body [1]. Its action and its effect on the body are 
still controversial in the scientific literature. They are described as benefits the improvement 
of cognitive and psychomotor performance, alertness, attention span, attention, and mem-

ory; enhances visual and auditory vigilance; and decreases sleepiness and fatigue [3]. It also 
describes that it may cause tachycardia, increased gastric secretion, diuresis, increased levels 
of fatty acids in the plasma, cerebral vascular constriction, and dilation system of the other 
vessels of the body when in high doses [1].
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Meniere’s disease is a clinical syndrome that affects the inner ear, and it is characterized by 
episodes of spontaneous vertigo, usually associated with unilateral fluctuating sensorineural 
hearing loss (SNHL), tinnitus, and aural fullness [4]. It is believed that there is an association 
between the use or caffeine abstention with complaints of vertigo and tinnitus. However, the 
evidence supporting this claim is conflicting and sparse [5, 6].

2. Caffeine and its effects on metabolism

Caffeine is the most consumed psychoactive substance in the world and is found in many 
different products such as coffee, tea, chocolate, soft drinks, mate, guarana powder, diuretics, 
stimulants, analgesics, and anti‐allergic [1].

Caffeine (1, 3, 7‐trimethylxanthine) is a stimulant of the central nervous system belonging to 
the group of methylxanthines [2, 7, 8]. The interaction of caffeine with the organism is difficult 
to research because factors such as age, presence of chronic diseases, gender, and intake of 
other substances such as tobacco interfere with this interaction [8].

It is believed that, with regard to pharmacokinetics, caffeine has rapid absorption, 99% 
absorbed within 45 minutes after its ingestion [9, 10]. It is fat‐soluble, being able to overcome 
all biological barriers [1, 10]. The plasma concentration in humans is achieved between15 and 
120 minutes after intake [11]. In humans, doses below 10 mg/kg have half‐life by 2.5–4.5 hours 
and was not related difference in young and elderly subjects [1, 10].

Caffeine improves cognitive and psychomotor performance, alertness, ability to concentrate, 
attention, and memory; improves auditory and visual vigilance; and reduces sleepiness and 
fatigue [3]. Caffeine in high doses can cause tachycardia, increased gastric secretion, diuresis, 
increased levels of fatty acids in plasma, constriction in the cerebral vascular system, and 
expansion of other vessels of the body [1].

In otorhinolaryngology (ENT)/audiology, it has been linked to several symptoms and diseases, 
such as tinnitus, hydrops, dizziness, laryngopharynx acid reflux disease (LPRD), and as a risk 
factor for head and neck cancer [5, 6].

Caffeine mechanism of action for the production of these effects has not been fully elucidated. 
However, it is known that the caffeine molecule is chemically similar to other metabolically 
important compounds such as purines (adenine, guanine), adenosine, xanthine, and uric acid. 
Due to the structural similarity of caffeine molecule with adenosine, caffeine connects itself 
to adenosine A1 and A2A receptors, blocking them. Thus, adenosine cannot perform their 
inhibitory effect, which occurs through the release of several neurotransmitters, such as glu-

tamate, acetylcholine, monoamines, and gamma‐aminobutyric acid [8, 12].

Other effects such as the inhibition of phosphodiesterase (cAMP enzyme inactivating) and 
release of intracellular calcium are also described, however, occur only at high doses of caf-
feine, which cannot be achieved only with the coffee intake [8, 10]. It is suggested that the 
mechanisms are unrelated to the central effects of caffeine [13].
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Studies suggest that caffeine also has a vasoconstrictor effect, especially when binds to A2 
receptors. Functional magnetic resonance demonstrated a reduction in cerebral perfusion 
after caffeine intake. Nonetheless, this is the predominant effect at high doses [13].

There are over a hundred years had been reported that the abrupt discontinuation of the 
act of drinking coffee can cause severe headaches [12, 14]. The most common symptoms 
of the withdrawal of caffeine are headache, fatigue, lethargy, flu‐like symptoms, and 
mood disorders [15]. These effects appear 12–14 hours after discontinuation of caffeine 
consumption and dissipate between 4 and 7 days after their occurrence [16]. The inten-

sity of the symptoms seems to depend on the dose of caffeine that the individual usually 
ingest [17], although it has been reported in sporadic consumers [18]. The authors add 

that, despite a dose‐dependent, caffeine is not effective to alleviate the symptoms caused 
by one’s abstinence.

3. Caffeine and Meniere’s disease

Meniere’s disease is characterized by recurrent vertigo, fluctuating hearing loss, and per-

sistent tinnitus [19]. The traditional treatment for Meniere’s disease involves, in addition to 
medication and surgical procedures when indicated, a diet that restricts sodium, caffeine, and 
alcohol [20].

Some authors argue that the treatment of Meniere’s disease is empirical and propose food 
restriction as an initial treatment step, not justifying the need to abstain from caffeine [21]. The 

recommendation of a diet free of caffeine for Meniere’s disease is based on the professional’s 
experience, without scientific evidence [22].

It was believed that sodium restriction followed the same idea of the use of diuretics, or 
reduced fluid retention in the inner ear. However, it was proved that the critical feature is the 
sodium level constant [20].

The justification for the recommendation given to Meniere’s disease patients to avoid salt is 
the same to avoid caffeine. It is based on the theory that considers Hydrops as a cause, not 
symptoms of the disease. They believed that this substance causes large fluid shifts through 
physiologic compartments and hence result in inner ear instability [6]. Nonetheless, a cross‐
over study did not find significant effect of caffeine on hydratation status when body weight 
and urinary output were measured [23].

Using the keywords “Meniere’s disease” and “caffeine,” in PubMed, only one clinical study 
was found seeking to investigate this relationship (see Table 1).

Seeking to verify adherence to a diet consisting of control the sodium and caffeine, in patients 
with Meniere’s disease, a retrospective study was conducted. The numbers of crises and the 
severity of symptoms decrease, as reported by the participants; however, no statistical signifi-

cance was found when we analyzed only limited caffeine consumption. Fewer participants 
were able to restrict caffeine intake compared to reducing sodium intake. The authors suggest 
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the need for prospective controlled studies to reduce the variables found, adding up to more 
conclusive results [22].

Another study aiming to characterize the patients with Meniere’s disease found that 30.1% 
use decaffeinated coffee, higher percentage than the 19% who make use of this type of coffee 
in the control group. The authors complete that this restriction is based on limited evidence 
but are extremely well publicized in the media [24].

Caffeine consumption and interruption has been related to the trigger dizziness, tinnitus, and 
migraine. In clinical practice, discontinuation of caffeine intake is a common recommenda-

tion for patients with these symptoms. However, some professionals report that despite well 
meaning this is a painful recommendation and may aggravate the discomfort reported by the 
patient as it can add the effects of caffeine withdrawal syndrome [5, 25].

4. Caffeine and vestibular system

Three systems (vestibular, visual, and proprioceptive) interact with each other to ensure the 
body balance. The vestibular system has three functions: to provide information about body 
position, correct body movements that deviate from its center of mass, and control eye move-

ment to keep the visual motor while the individual or the environment is in motion [26, 27].

The posterior labyrinth is a highly sensitive organ to changes in other organs and systems, 
and many of these changes manifest themselves primarily with vestibular symptoms. It is 
related to cervical problems, cardiovascular problems, migraine, metabolic and/or hormonal 
changes, psychiatric disorders, neurological diseases, and the use of medications such as anti-
biotics, anti‐inflammatories, diuretics, and psychotropic substances with labyrinthine disor-

ders [28–31].

Investigating the vestibulocochlear findings in patients with Type 1 diabetes mellitus was 
found large percentage of vestibular disorders in these patients (60%). Regarding the com-

plaints and harmful eating habits, caffeine abuse was the most prevalent of them, reported by 
20% of patients [32].

The effectiveness of cessation of caffeine consumption in remission of dizziness was inves-

tigated previously. For this purpose, patients received this orientation, only being used 

Author, origin, and year of 

publication
Study design Sample size Conclusion

Luxford et al., USA, 2013 
[22]

Mailed patient 
retrospective questionnaire 
and chart review

136 No statistical significance 
was found when analyzed 
only limit caffeine 
consumption in relation to 
the numbers of crisis and 
the severity of symptoms

Table 1. Presentation of articles: “Meniere's disease” and “caffeine”.
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drug treatment if symptoms persist 4 weeks after the initiation of restriction. Only 14% of 
participants reported some improvement in symptoms in the period in which it was only 
oriented diet. The authors add that patients reported improvement in general had lower 
consumption of caffeine in the usual diet than those who maintained their complaint after 
the restriction [25].

In patients with complaints of dizziness is always recommended an evaluation of the vestibu-

lar system [33]. To perform these tests, most services suspended the intake of foods high in 
caffeine, nonessential drugs, tobacco, and alcohol. As for the number of hours of restrictive 
diet, some authors suggest 72 hours suspension before the exam [27, 34, 35], some 48 hours 
before [36], and some even 24 hours before the test [28, 37].

Regarding the use of caffeine restriction to conduct vestibular tests, they were found only four 
studies in the literature. All they found weak relationship between caffeine consumption and 
changes in the tests, as shown the next.

In 2005, a comparative study was conducted, in which the study group and the control 
group were formed by the same patients in normal habits and caffeine restriction. Patients 
received as instruction for the first vestibular test (vectoelectronystagmography): fast 3 
hours before the test, suspension of nonessential drugs and alcohol (72 hours before the 
test), and cigarette and products containing caffeine (24 hours before). The second test had 
the same guidelines except the restriction of the use of products containing caffeine. Most 
participants (68.4%) chose to undergo the examination with the habitual intake of caffeine. 
The most frequent complaints during the examination caffeine abstention were anxiety 
(92.3%), headache (69.3%), nausea and/or vomiting (38.5%), and more intense vertigo dur-

ing the test (38.5%). As the result of the examination, no abnormality was found in the 
oculomotor tests and there was no statistically significant change between the responses 
found in the caloric test [38].

A study performed with 30 healthy young individuals aimed to investigate the influence of 
caffeine on vectoelectronystagmography and VEMP. For this, they performed the tests twice, 
once with 24‐hour restriction of the use of caffeine and other after drinking a cup of coffee. 
The results showed that moderate caffeine consumption did not influence the test results [17].

A prospective experimental study investigated the influence of caffeine on VEMP. It was rec-

ommended, to 25 healthy young, caffeine abstinence for at least 24 hours. They were submit-
ted to the first examination, after given caffeine capsules (420 mg) and performed the second 
test. There was no caffeine influence on test results [39].

A study aimed to investigate the effect of caffeine on dynamic posturography examination 
investigating the vestibular‐spinal reflex. We investigated 30 healthy young subjects, being 
conducted a session where they were instructed to abstain from caffeine intake for 24 hours 
and another where it was offered coffee before the exam. The authors concluded that caffeine 
did not affect the clinical interpretation of the test in this population [40].

Table 2 summarizes the findings of clinical studies that linked caffeine and the vestibular 
system.
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5. Caffeine and tinnitus

Tinnitus is a sound that is perceived in the absence of an external acoustic stimulus. The 
pathophysiology of this symptom has not been fully elucidated, in part related to the subjec-

tive nature of this condition, associated with emotional and psychological factors accompany-

ing its occurrence [41, 42].

A retrospective study was conducted aiming to investigate the correlation of the presence of 
habits and symptoms with the annoyance of tinnitus. Dizziness, neck pain, headache, and 
caffeine abuse are prevalent complaints in patients with tinnitus. However, there was no cor-

relation among the degree of annoyance of tinnitus with hearing loss, age, gender, presence 
of dizziness, neck pain, headache, changes of the temporomandibular joint, and the use of 
caffeine or excessive intake of carbohydrates [43].

It is observed in clinical practice, including being reported in the literature, the recommenda-

tion of discontinuation of caffeine as additional treatment for tinnitus. This recommendation 
is based on the theoretical deduction that if caffeine has stimulating action on the central 

Author, origin, and year of 

publication
Study design Sample size Conclusion

Felipe et al., Brazil, 2005 
[38]

Clinical with transversal 
cohort

19 The moderate ingestion of 
coffee was not shown to 
interfere in the results of 
the vestibular test

Klagenberg et al., Brazil, 
2007 [32]

Cross‐sectional study of a 
contemporary group

30 Significant vestibular 
system changes were found

Mikulec et al., USA, 2012 
[25]

Retrospective chart review 44 Only 14% of participants 
reported some 
improvement in symptoms 
in the period in which it 
was only oriented diet

McNerney et al., USA, 
2014 [17]

Prospective, placebo 
controlled study

30 Moderate amount of 
caffeine does not have a 
clinically significant effect 
on the results from caloric 
and cVEMP tests in young 
healthy adults

McNerney et al., USA, 
2014 [40]

Prospective, placebo 
controlled study

30 The ingestion of caffeine 
did not produce a clinically 
significant effect in healthy 
young control participants

Sousa and Suzuki, Brazil, 
2014 [39]

Prospective experimental 
study

25 The vestibulocollic reflex 
is not altered by caffeine 
intake

Table 2. Presentation of articles: “vestibular system” and “caffeine”.
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 nervous system, it can play a role in the excitability of the auditory pathways and, therefore, 
can modify some clinical aspects of tinnitus [13].

There was not, however, scientific evidence for this recommendation. Recently, the search for 
scientific evidence of this recommendation was prospectively investigated in three studies 
presented in Table 3. In none of them significant improvement in annoyance was observed 
due to tinnitus only with the reduction of caffeine consumption.

A phase 2, pseudo‐randomized, double‐blind, placebo‐controlled cross‐over trial was con-

ducted to test the causal relationship between caffeine consumption and tinnitus severity. 
Specific questionnaires were applied to investigate the annoyance due to tinnitus and visual 
analogue scale at base line and on days 1, 15, and 30. The groups, study, and placebo were 
matched. Authors concluded that caffeine content had no effect on tinnitus severity and 
increase headaches and nausea [5].

Using the answers from the Nurses’ Health Study II, a series of questionnaires applied in 
women aged 25–42 years, the authors sought to examine the association between caffeine 
intake and the risk of incident tinnitus. After analyzing the data, the study concluded that 
after adjusting age and potential confounders there was a significant inverse association 
between caffeine intake and the incidence of tinnitus [44].

Seeking to assess whether tinnitus patients can obtain some benefit from the reduction of 
caffeine intake, 26 patients with tinnitus were advised to reduce caffeine consumption by 
50% of regular consumption. Audiometry being carried out and applied the tinnitus handi-

cap inventory (THI) and visual analogic scale (VAS) before and after reduction consumption. 
The authors argue that despite the statistical significance of data found, clinical improvement 
was small. Adds that the greater the amount of caffeine consumed, the greater the impact 
caused by the reduction of intake, which could be responsible for a possible worsening of 
tinnitus, related to caffeine withdrawal. The fact indicates that there is no justification for the 
 universal restriction of caffeine intake as a treatment for all patients with tinnitus; however, 
some groups are more likely to improve [13].

Author, origin and year of 

publication
Study design Sample size Conclusion

Claire et al., UK, 2010 [5] A phase 2, pseudo‐
randomized, double‐blind, 
placebo‐controlled cross‐
over trial

66 Caffeine content had no effect 
on tinnitus severity and increase 

headaches and nausea

Glicksman et al., USA, 
2014 [44]

Longitudinal and 
prospective study

5289 Higher caffeine intake was 
associated with a lower risk of 
incident tinnitus in women

Figueiredo et al., Brazil, 
2014 [13]

Contemporary longitudinal 
cohort study

26 There is no justification for the 
universal restriction of caffeine 
intake as a treatment for all 
patients with tinnitus

Table 3. Presentation of articles: “tinnitus” and “caffeine”.
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6. Caffeine and auditory system

A larger number of studies have been found attempting to investigate the effects of caffeine 
in the auditory system. It is believed that caffeine affected the peripheral and central auditory 
pathways [45]. As the inner ear is the site of lesion for this clinical syndrome, we direct our 
efforts in presenting the effects of caffeine on the peripheral auditory system [46].

Regard to the effects of caffeine on the peripheral auditory system, it was demonstrated that 
caffeine induced shortening of outer hair cells, increasing the excitability of the peripheral 
auditory pathways [47]. The mechanism of action that provides this shortening has not been 
fully elucidated [13]. It was suggested that caffeine induced contraction by activating the 
ryanodine receptor, by potassium channel blockage or by creating osmotic imbalance across 
the cell membrane [47–49].

No clinical studies in humans to investigate the relationship of caffeine to the peripheral audi-
tory system were found.

7. Conclusion

Caffeine despite being widely consumed has no mechanism of action fully elucidated. The 
vestibular and auditory systems may be influenced by substances that alter the homeostasis 
of the organism. Thus, while the interaction of caffeine with cochlea and the posterior laby-
rinth is not better elucidated, the diet recommendations for evaluation and therapy of patients 
with vertigo and tinnitus remain based on clinical experience. It will be finally necessary more 
studies to elucidate these questions aiding in driving the most effective treatment for the 
patient with Meniere’s disease.
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