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Abstract
Essential tremor is a neurological disorder categorized by the rhythmic shaking of the upper limbs, lower
limbs, neck, or head. The etiology of essential tremor is believed to be genetic variations, environmental
factors, lifestyle, etc. Poor lifestyle and diet are important factors contributing to the onset of various
disorders. Environment and lifestyle play a significant part in the dietary habits of an individual. Some diet
components may probably be associated with the etiopathogenesis or progression of the essential tremor.
Dietary habits may be a key influence on the commencement of tremors in healthy individuals. Typically,
the diet of essential tremor patients is not supervised. It may also intensify the tremors in essential tremor
patients. Association of the diet with the essential tremor can shed light on the root of tremor aggravating
aspect and aid in diet modification in essential tremor patients. The aim of the review is to establish a
relation between the diet with etiopathogenesis and the progression of essential tremor. The review includes
studies providing information about essential tremor and correlating essential tremor with diet, lifestyle,
environment, and genetic factors. Studies that did not provide a link to the association of essential tremor
were excluded. The interpretation of the research indicated that genetic variations might be triggered due to
enzymatic changes triggered by dietary patterns. Dietary components showed ambiguous, weak, strong, or
no association. Essential tremor may be influenced by diet. Further research must be carried out on essential
tremor patients in the nutritional domain. Physicians may monitor the diet of the essential tremor patients
and record the progress of the disorder on its basis to manage the patients with essential tremor and provide
better services.

Categories: Internal Medicine, Neurology, Nutrition
Keywords: essential tremor management, onset of essential tremor, progression of essential tremor, hand tremor,
diet and essential tremor, essential tremor

Introduction And Background
Essential tremor is a clinical syndrome with pathological and genetic conditions triggering tremors in the
limbs, head, neck, and voice [1]. It is the most common form of cerebellar degeneration [2]. It may also be
termed a neurological disease [3]. Essential tremor is a progressive disorder that may be characterized by
cerebellar-thalamic circuits and causes tremors on initiating voluntary activities [4]. The severity of
essential tremor, anxiety, and depression results in a lower quality of life [5]. The prevalence of essential
tremor in the general population was 0.32% in 2020 [6]. Food habits affect several functions of the body.
Similarly, diet could be associated with the severity and progression of essential tremor. Alcohol
consumption improves the symptoms of essential tremor while it may also pose a risk for essential tremor on
excessive consumption [7]. Baseline heavy cigarette smoking can be associated with the incidence of
essential tremor indicating an association with nicotine [8]. Meat cooking and consumption can be
correlated to blood harmane levels in essential tremor patients [9]. GABAergic (Gamma amino-butyric acid)
diet may show therapeutic effects on essential tremor and a Mediterranean diet might reduce the odds of
essential tremor in patients [10-11]. Intake of antioxidants in low amounts before the onset of essential
tremor might indicate a correlation [12]. Research needs to be done to find other dietary associations with
essential tremor for a comprehensive analysis of the diet of essential tremor patients. The onset of essential
tremor may also be due to environmental factors like pesticides, frosted glass, etc. [13]. The prevalence of
essential tremor can be seen in older patients and younger patients with a family history [14]. The disorder
leads to an inability to perform day-to-day activities like holding objects. Management of essential tremor
using pharmacotherapy is slow and ineffective, while surgical methods of treatment are quite expensive and
not readily available or feasible at times [15-16]. Surgical procedures are not preferred by essential tremor
patients due to the risks involved in the modality. Thus, it is necessary to control essential tremor despite
the therapeutic ways. The hypothesis stating that the diet of an individual may be responsible for increasing
or reducing the risk of incidence or onset of essential tremor may be significant.

The aim of the narrative review is to appraise the association of diet with the progression of essential tremor
in patients. The purpose of the study is to shed light on the correlation of food habits with the mutations in
cells or degeneration of some neural tissues that may be the reason for the onset of the essential tremor. On
the analysis of the relevance of the association of diet with essential tremor, the food habits of essential
tremor patients may be improved. Suggestions for diet modification during the course of treatment of
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essential tremor patients can be proposed.

Materials and methods
Many research articles and clinical trials provide information on the essential tremor, its prevalence, and its
etiology. In this narrative review, we have discussed the work till-date and suggest further studies that are
required. For the purpose of the review to establish a correlation between the diet of the patient and the
progression or onset of the disorder, few studies were selected for the review. On doing a PubMed search on
25 July 2022, 129 articles were found for the keywords essential tremor, nutrition, and diet in the abstract
and title, out of which only 36 were selected for the review. On Google Scholar, 58 out of 48,300 articles on
the related topic provided relevant information. A total of 46 studies gave relevant information for the
review. The selected studies were thoroughly read and analyzed to identify a link between the progression of
the severity of the disorder and the food habits or nutritional intake of essential tremor patients. The MESH
terms used were essential tremor, etiopathogenesis, and diet. The keywords are the onset, severity,
progression of essential tremor due to diet, and genetic factors affecting essential tremor.

The inclusion criteria of the review are the studies on the onset, epidemiology, and etiology of the essential
tremor. The studies that gave the relevant details on the association of diet and habits of the essential
tremor patients, studies on the environment and lifestyle of essential tremor patients, studies indicating the
genetic variations being the cause of the essential tremor, and studies on the enzymatic risk factors,
pharmacotherapy, and management of essential tremor are included. The exclusion criteria of the review are
the studies not providing information regarding the epidemiology and etiology of the essential tremor. The
studies that do not discuss the diet of the essential tremor patients, reports correlating essential tremor with
Parkinson’s disease, studies that provided no relevant association of a dietary component with essential
tremor, and studies about the surgical management of essential tremor are excluded (Figure 1).

FIGURE 1: Flowchart explaining the method of the literature review.

The narrative review will discuss the dietary aspects of the essential tremor patients and nutritional
components that might bring degenerative genetic changes responsible for essential tremor. The onset of
essential tremor may be correlated with some components of the diet that might trigger tremors. The
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severity of essential tremor may be amplified due to the diet of a patient. There may be a need for
modification in the diet plan of an essential tremor patient.

Review
Risk factors for essential tremor related to diet
Environmental products composed of iron-manganese alloys containing lead and mercury amplified the risk
of essential tremor. Pesticides such as organochlorine pesticides consumed through vegetables or
contaminated can induce essential tremor [17]. Water from well, pesticides, cigarette smoking, frosted glass,
smelting, and paint may be responsible for aggravating the severity of essential tremor [13]. Excessive
ethanol consumption can cause toxicity in cerebellar tissues. The depression of the cerebellar function due
to chronic ethanol consumption lowers the threshold for the risk of essential tremor. Ethanol, used for
symptomatic relief, acts as a neurotoxin and has adverse effects on essential tremor patients [18]. There is no
correlation between the severity of essential tremor and ethanol consumption, debunking the theory of self-
medication in patients [19]. A high concentration of beta-carboline might be associated with essential
tremor [20]. Harmane is a beta-carboline alkaloid chiefly found in cooked meat, coffee, etc. Cooked meat
increases the blood harmane concentration. It might indicate that harmane could be an etiology for essential
tremor [9]. Blood harmane and harmaline concentrations are mostly elevated in essential tremor
patients [21]. Blood harmane acts like a neurotoxin and damages the cerebellar cortex specifically, which
implies an emerging link between harmane concentration and essential tremor [22]. Blood harmane levels
are raised on the consumption of animal protein [23]. Animal protein intake may provide a link to the
etiology of the onset of essential tremor. Individuals may be exposed to the inorganic or organic form of lead
which might be damaging [15]. Blood lead concentration is associated with the incidence of the neurological
disorder essential tremor, while studies need to assess the efficacy of blood lead concentration in the pre-
disease state to determine the increased risk of developing essential tremor [24-25]. The delta-
aminolaevulinic acid dehydratase gene codes for the crucial enzyme responsible for lead metabolism, and
interaction among the polymorphic gene and blood lead might increase the chances of essential tremor [26].
Blood lead levels are elevated by lower consumption of dietary components vitamin C, calcium, and iron,
while bone lead concentration is increased by inadequate intake of vitamin D [27]. Therefore, there might be
an indirect correlation between the diet and essential tremor for the elevated levels of lead concentration
(Table 1).
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S.
No.

Title Authors
Year
of
study

Type of study Outcome

1. Environmental epidemiology of essential tremor [17] Louis 2008 Review

Pesticides may act as a neurotoxin
responsible for preliminary prosperity
of essential tremor but are not yet fully
established

2. Environmental risk factors for essential tremor [13]
Jiménez-
Jiménez
et al.

 2007
Multivariate
study

Can establish an association between
exposure to frosted glass, agricultural
work, cigarettes, alcohol, and the
onset of essential tremor

3.
Population-based study of baseline ethanol
consumption and risk of incident essential tremor [18]

Louis et
al.

2009
Population-
based study

Higher levels of ethanol consumption
increased the risk of essential tremor

4.
Semi-quantitative data on ethanol consumption in 354
et cases and 370 controls [19]

Louis
and
Michalec

2014
Clinical
epidemiological
study

There is no correlation between
ethanol consumption and essential
tremor severity

5.
Elevation of blood β-carboline alkaloids in essential
tremor [20]

Louis et
al.

2002
Case control
study

May establish a relationship between
elevated levels of blood harmane
concentration and essential tremor

6.
Dietary epidemiology of essential tremor: meat
consumption and meat cooking practices [11]

Louis et
al.

2008
Case control
study

The possible relation of neurological
disorders due to diet. Further
investigations are required.

7.
Relationship between blood harmane and harmine
concentrations in familial essential tremor, sporadic
essential tremor and controls [23]

Louis et
al.

2010
Case control
study

Elevated blood harmane and
harmaline concentration might be due
to genetic factors in familial essential
tremor

8.
Blood harmane is correlated with cerebellar
metabolism in essential tremor: a pilot study [22]

Louis et
al.

2007 A pilot study
The emerging link between blood
harmane concentration and essential
tremor

9.
 Blood harmane concentrations and dietary protein
consumption in essential tremor [23]

Louis et
al.

2005
Case control
study

Metabolic defects maybe increase
blood harmane levels in essential
tremor

10.
Association between essential tremor and blood lead
concentration. [24]

Louis et
al.

2003
Case control
study

Can establish an association between
blood lead concentration and essential
tremor

11.
Elevated blood lead concentrations in essential
tremor: a case-control study in Mersin, Turkey [25]

Dogu et
al.

2007
Case control
study

Association of blood lead, a
neurotoxin, and essential tremor can
be established

12.

Interaction between blood lead concentration and δ‐
amino‐levulinic acid dehydratase gene
polymorphisms increases the odds of essential
tremor [26]

Louis et
al.

2005
Case control
study

Circulating blood lead concentrations
can contribute to the incidence of
essential tremor

13.
 Relation of nutrition to bone lead and blood lead
levels in middle-aged to elderly men [27]

Cheng et
al.

1998
Normative
aging study

Low vitamin D intake may increase
lead accumulation in bones while low
intake of vitamin C may increase lead
levels in the blood

TABLE 1: Summary of the risk factors of essential tremor related to diet.

Relation of genetic risk factors to diet
The genetic risk factors involve the mutation in the genes that regulate some metabolic functions in
essential tremor. A study presented an observation on the amino acid concentration fluctuation in serum
exhibiting opposite changes in the concentrations of aspartate, serine, tyrosine, leucine, and isoleucine in
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serum independent of the concentrations in the cerebrospinal fluid of essential tremor patients. The
increase in the concentration of glutamate and decline in levels of Gamma amino-butyric acid (GABA),
glycine, and serine in cerebrospinal fluid may initiate a neurochemical basis of central oscillation seen in
essential tremor. The metabolic disorder determined by the genetic changes might be responsible for the
onset of essential tremor [28]. The pathophysiology of essential tremor involves the cortico-olivary-
cerebellar-thalamic circuit. Defect in the genes and studies of single nucleotide polymorphism through
genotyping concluded olivary dysfunction along with cerebellar degeneration and GABAergic
degeneration [29]. Genes such as LINGO1 rs9652490 and STK32B rs10937625 may influence the incidence of
essential tremor [30]. MAPT H1 haplotype is a risk factor for the incidence of essential tremor [31]. Bioactive
compounds influence the expression of the gene. Further research needs to be done to understand the role
of nutrigenomics in essential tremor for dieticians to give more effective dietary recommendations to
essential tremor patients. Heme oxygenase 1rs2071746 and Heme oxygenase 2 rs1051308 polymorphisms
can be linked to the cerebellar neurodegenerative model of the pathogenesis of essential tremor [30]. Food
such as curcumin and flavonoids induce the expression of these genes and might be avoided to lessen the
risk of incidence of essential tremor [32] (Table 2).

S.
No.

Title Authors
Year
of
study

Type of
study

Outcome

1.
Change in the concentrations of amino
acids in CSF and serum of patients with
essential tremor [28]

Málly et al. 1996
Observational
study

Change in concentration of amino acid in
cerebrospinal fluid of essential tremor results in
central oscillation

2.
The etiology of essential tremor: genes vs.
environment [29]

Hopfner
and
Helmich

2018 Review
Genetic and environmental factors may result in
abnormal cortico-olivo-cerebello-thalamic activity
and ultimately essential tremor

3.
Genetic risk factors for essential tremor: a
review [30]

Siokas et
al.

2020 Review
LINGO1 rs9652490 and STK32B rs10937625
appear to influence, to some extent, essential
tremor susceptibility

4.
MAPT H1 haplotype is a risk factor for
essential tremor and multiple system
atrophy [31]

Vilariño-
Güell  et
al.

2011
Case control
study

MAPT H1 haplotype is a risk factor for essential
tremor patients

5.
Heme oxygenase 1 and 2 common
genetic variants and risk for essential
tremor [32]

Ayuso et
al.

2015
Observational
study

A weak association between HMOX1 rs2071746
and HMOX2 rs1051308 polymorphisms and the
risk of developing essential tremor

6.
Eat to heal: natural inducers of the heme
oxygenase-1 system [33]

Correa-
Costa and
Otterbein

2014
Experimental
study

Some dietary components upregulate the heme
oxygenase-1

TABLE 2: Summary of the relation of genetic risk factors with diet.
CSF, cerebrospinal fluid

Epidemiology of essential tremor
The onset of essential tremor is at a young age when there is a significant family history of essential tremor.
A family history of essential tremor increases the risk of the disorder at an early age [13]. The familial form of
essential tremor has a narrow phenotype compared to the sporadic form and is categorized by two different
chromosome locations [34]. The sporadic form of essential tremor is common in older people. The
progression of the neurological disorder is rapid in the onset of essential tremor at an older age [14]. Water
from the well or rural living does not associate with the onset of essential tremor, indicating no correlation
of rural diet with essential tremor while it is prevalent in the white race signifying a link to the diet of the
white race in the onset of essential tremor [35]. Research needs to be done in the aspect to confer the
interpretation. The association of hand tremor severity with midline tremor is stronger for males than
females, while severe hand tremor in females may increase the incidence of voice and head tremors [36]. A
dopamine variant D3 is linked to the risk of incidence and age of onset of essential tremor [37]. 

Management of essential tremor
Dopamine receptor D3 partial agonists or antagonists inducing diet may be considered therapeutic options
for patients with essential tremor [37]. Surgical treatment modalities such as magnetic resonance-guided
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focused ultrasound thalamotomy, deep brain stimulation, and radiosurgery improve the quality of life in
essential tremor patients [38-39]. The prevalence of essential tremor can be reduced by the use of certain
drugs. Pharmacotherapy of essential tremor reduces the risk of incidence. The drugs clinically relevant for
the treatment of essential tremor include propranolol, primidone, and topiramate; alprazolam, clonazepam,
chemo denervation with botulinum toxin, beta-adrenergic blockers, gabapentin, carbonic anhydrase
inhibitors, clozapine, flunarizine, clonidine, nimodipine, pregabalin, gabapentin, and theophylline may also
be beneficial [15, 40-41]. Around 50% of patients have a reduction in the severity of essential tremor with the
help of propranolol and primidone [40]. Invasive surgical treatments and radiotherapy may not be effective
for the long term or desired by the patient due to their risks [40, 42]. Deep brain stimulation is effective, safe,
and a good option for long-term treatment. It is the standard form of surgical treatment which leads to
improved quality of life by 33% [40]. It is necessary to have essential tremor in control and prevent the risk of
recurrence in familial essential tremor for a better quality of life. It could be possible through a modified diet
for essential tremor recovered patients.

Improvement of the condition of essential tremor through diet
The GABAergic diet includes food rich in glutamic acid such as soy protein, fermented yogurt, spinach,
sweet potato, oranges, citrus fruits, etc. It might be associated positively with the therapeutic effects of
essential tremor by depressing the symptoms and improving the condition [10]. A Mediterranean diet, which
involves ethanol consumption, smoking, meat consumption, and coffee intake, helps relieve the symptoms
of essential tremor and improves the condition of the patients, that is decreasing the tremors. There has
been less evidence of the Mediterranean diet aggravating the essential tremor or triggering its
progression [11]. Alcohol provides symptomatic relief in tremor amplitude when it is taken in a limited
amount [7]. A study reported that caffeine consumption has no correlation to the severity of tremors in
patients [43]. Caffeine intake in coffee and tea may not have an association with essential tremor, but a
study categorizes it as protective in action for the disorder [44-45]. It may or may not be associated with
essential tremor. Studies providing evidence for the protective behavior of caffeine are necessary to establish
a correlation. Nicotine might be protective in essential tremor as it protects against degenerative
effects [17]. Tobacco contains nicotine which might portray the significance of cigarette smoking in essential
tremor patients. There have been contradictory reports on cigarette smoking as an aid to the progression of
the severity of tremors and baseline heavy smoking showing a lower risk of incidence of essential tremor [8,
46]. However, it is not an advisable dietary component due to the risk of addiction and the adverse effects of
nicotine on human health. The effects of all the dietary components can be summarized as follows (Table 3). 

Diet components Triggering effects Relieving effects Association

Caffeine (coffee, tea, etc.) [44-45] Nil May be protective Ambiguous

Alcohol [7] On excessive consumption Intake in limited amounts Ethanol/alcohol affects symptoms

Nicotine (cigarette smoking) [8] Not known Not known Lowers the risk of incidence

Meat consumption/blood harmane [9] Might be there Not known Might be responsible for the onset

Mediterranean diet [11] Does not trigger Improves condition Intake improves condition

MAPT H1 haplotype triggering diet Effects seen Nil Ambiguous

GABAergic diet Nil Improves condition Strong Association

Antioxidant No evidence Might be protective May be correlated

Heme oxygenase 1 and 2 triggering diet [32] Fewer effects Not known Weak association

TABLE 3: Effects of diet on essential tremor.
GABA, gamma amino-butyric acid

Limitations of the review
The limitation of this narrative review is the insufficient information on the association of diet with
essential tremor. There are very few clinically acclaimed studies on the specific dietary component affecting
essential tremor. The limitation of the present studies on essential tremor and diet is that there is no
concrete basis for a correlation between food habits with tremor severity. The controls in all the studies on
environmental factors and lifestyle influencing essential tremor do not deal with a particular component
exclusively resulting in adulteration of the data due to other factors. There is no investigation of the
gender-specific or age-specific carbohydrate, protein, and lipid levels in the essential tremor patients to
establish a link. Some other articles were not specific to essential tremor and discussed neurological
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disorders in general. Those studies could not be included in this narrative review. The data of some studies
are ambiguous to provide a link between essential tremor and the dietary component. Most of the studies try
to prove a hypothesis with a single conclusion which may not be notable for correlation with the diet of
essential tremor patients. There is no sex differentiation or gender-specific discussion in our narrative
review, however, it does not disturb the conclusion of the study.

Conclusions
The review was on the association of essential tremor with diet. We related studies to establish or refuse the
association of dietary components with the risk of incidence, onset, and progression of essential tremor.
Herewith, there is no concrete evidence of the progress of essential tremor based on familial history while it
worsens gradually in older patients who acquired the disorder. The management of essential tremor might
involve a change in lifestyle and diet of the patient to avert the advancement of the disorder. The association
of the Mediterranean diet, adequate ethanol consumption, cigarette smoking, GABAergic diet, and caffeine
consumption showed somewhat positive effects, that is, decreased symptoms of essential tremor. A diet that
might influence enzymatic changes resulting in mutations, excessive ethanol consumption, increase in
blood harmane levels due to meat consumption showed triggering effects on the onset and progression of
essential tremor. Similarly, low amounts of antioxidants in diet before the onset of essential tremor may
show an association with tremor progression. Few diet components showed a weak or ambiguous association
with the risk of incidence of essential tremor. And some dietary components showed a strong relationship
with the increase or decrease in the onset or the severity of the essential tremor. Further research needs to
be done on the association of nutritional components and vitamin deficiency with the essential tremor.
Physicians might monitor the diet of essential tremor patients for some time to assess the effects of certain
diets on the patient to improve the condition. Research needs to be done on the effects of specific
nutritional components on essential tremor with age-specific and gender-specific studies, including the
psychological factors. The diet of pre-diseased individuals with the risk of essential tremor may be analyzed
to find a correlation between the onset of the disorder and food habits. The diet of the essential tremor
patients may be analyzed to identify the dietary component that might trigger the tremor severity. Essential
tremor patients might have to acclimatize with a few lifestyle modifications to observe improvement in
their conditions while following a modified diet if an association of diet with tremor severity is established.
Additional investigations are required to establish a strong association of diet with essential tremor.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Elble RJ: What is essential tremor?. Curr Neurol Neurosci Rep. 2013, 13:353. 10.1007/s11910-013-0353-4
2. Louis ED, Faust PL: Essential tremor: the most common form of cerebellar degeneration? . Cerebellum

Ataxias. 2020, 7:12. 10.1186/s40673-020-00121-1
3. Louis ED: Essential tremor. Lancet Neurol. 2005, 4:100-110. 10.1016/S1474-4422(05)00991-9
4. Louis ED, Ottman R: Chapter 32 - Essential tremor . Genetics of Movement Disorders. Pulst SM (ed):

Academic Press, San Diego; 2003. 1:353-363. 10.1016/B978-012566652-7/50034-4
5. Chandran V, Pal PK: Quality of life and its determinants in essential tremor . Parkinsonism Relat Disord.

2013, 19:62-65. 10.1016/j.parkreldis.2012.06.011
6. Song P, Zhang Y, Zha M, Yang Q, Ye X, Yi Q, Rudan I: The global prevalence of essential tremor, with

emphasis on age and sex: a meta-analysis. J Glob Health. 2021, 11:04028. 10.7189/jogh.11.04028
7. Mostile G, Jankovic J: Alcohol in essential tremor and other movement disorders . Mov Disord. 2010,

25:2274-2284. 10.1002/mds.23240
8. Louis ED, Benito-León J, Bermejo-Pareja F: Population-based prospective study of cigarette smoking and

risk of incident essential tremor. Neurology. 2008, 70:1682-1687. 10.1212/01.wnl.0000311271.42596.32
9. Louis ED, Keating GA, Bogen KT, Rios E, Pellegrino KM, Factor-Litvak P: Dietary epidemiology of essential

tremor: meat consumption and meat cooking practices. Neuroepidemiology. 2008, 30:161-166.
10.1159/000122333

10. Louis ED: A new twist for stopping the shakes? Revisiting GABAergic therapy for essential tremor . Arch
Neurol. 1999, 56:807-808. 10.1001/archneur.56.7.807

11. Scarmeas N, Louis ED: Mediterranean diet and essential tremor. A case-control study . Neuroepidemiology.
2007, 29:170-177. 10.1159/000111579

12. Louis ED, Jurewicz EC, Parides MK: Case-control study of nutritional antioxidant intake in essential tremor .
Neuroepidemiology. 2005, 24:203-208. 10.1159/000084713

13. Jiménez-Jiménez FJ, de Toledo-Heras M, Alonso-Navarro H, et al.: Environmental risk factors for essential
tremor. Eur Neurol. 2007, 58:106-113. 10.1159/000103646

14. Louis ED: The roles of age and aging in essential tremor: an epidemiological perspective .
Neuroepidemiology. 2019, 52:111-118. 10.1159/000492831

2022 Ray et al. Cureus 14(9): e29168. DOI 10.7759/cureus.29168 7 of 8

https://dx.doi.org/10.1007/s11910-013-0353-4
https://dx.doi.org/10.1007/s11910-013-0353-4
https://dx.doi.org/10.1186/s40673-020-00121-1
https://dx.doi.org/10.1186/s40673-020-00121-1
https://dx.doi.org/10.1016/S1474-4422(05)00991-9
https://dx.doi.org/10.1016/S1474-4422(05)00991-9
https://dx.doi.org/10.1016/B978-012566652-7/50034-4
https://dx.doi.org/10.1016/B978-012566652-7/50034-4
https://dx.doi.org/10.1016/j.parkreldis.2012.06.011
https://dx.doi.org/10.1016/j.parkreldis.2012.06.011
https://dx.doi.org/10.7189/jogh.11.04028
https://dx.doi.org/10.7189/jogh.11.04028
https://dx.doi.org/10.1002/mds.23240
https://dx.doi.org/10.1002/mds.23240
https://dx.doi.org/10.1212/01.wnl.0000311271.42596.32
https://dx.doi.org/10.1212/01.wnl.0000311271.42596.32
https://dx.doi.org/10.1159/000122333
https://dx.doi.org/10.1159/000122333
https://dx.doi.org/10.1001/archneur.56.7.807
https://dx.doi.org/10.1001/archneur.56.7.807
https://dx.doi.org/10.1159/000111579
https://dx.doi.org/10.1159/000111579
https://dx.doi.org/10.1159/000084713
https://dx.doi.org/10.1159/000084713
https://dx.doi.org/10.1159/000103646
https://dx.doi.org/10.1159/000103646
https://dx.doi.org/10.1159/000492831
https://dx.doi.org/10.1159/000492831


15. Koller WC, Hristova A, Brin M: Pharmacologic treatment of essential tremor . Neurology. 2000, 54:S30-S38.
16. Elble RJ, Shih L, Cozzens JW: Surgical treatments for essential tremor. Expert Rev Neurother. 2018, 18:303-

321. 10.1080/14737175.2018.1445526
17. Louis ED: Environmental epidemiology of essential tremor . Neuroepidemiology. 2008, 31:139-149.

10.1159/000151523
18. Louis ED, Benito-León J, Bermejo-Pareja F: Population-based study of baseline ethanol consumption and

risk of incident essential tremor. J Neurol Neurosurg Psychiatry. 2009, 80:494-497.
10.1136/jnnp.2008.162701

19. Louis ED, Michalec M: Semi-quantitative data on ethanol consumption in 354 ET cases and 370 controls . J
Neurol Sci. 2014, 347:174-178. 10.1016/j.jns.2014.09.042

20. Louis ED, Zheng W, Jurewicz EC, Watner D, Chen J, Factor-Litvak P, Parides M: Elevation of blood beta-
carboline alkaloids in essential tremor. Neurology. 2002, 59:1940-1944.
10.1212/01.wnl.0000038385.60538.19

21. Louis ED, Jiang W, Gerbin M, Mullaney MM, Zheng W: Relationship between blood harmane and harmine
concentrations in familial essential tremor, sporadic essential tremor and controls. Neurotoxicology. 2010,
31:674-679. 10.1016/j.neuro.2010.08.003

22. Louis ED, Zheng W, Mao X, Shungu DC: Blood harmane is correlated with cerebellar metabolism in essential
tremor: a pilot study. Neurology. 2007, 69:515-520. 10.1212/01.wnl.0000266663.27398.9f

23. Louis ED, Zheng W, Applegate L, Shi L, Factor-Litvak P: Blood harmane concentrations and dietary protein
consumption in essential tremor. Neurology. 2005, 65:391-396. 10.1212/01.wnl.0000172352.88359.2d

24. Louis ED, Jurewicz EC, Applegate L, et al.: Association between essential tremor and blood lead
concentration. Environ Health Perspect. 2003, 111:1707-1711. 10.1289/ehp.6404

25. Dogu O, Louis ED, Tamer L, Unal O, Yilmaz A, Kaleagasi H: Elevated blood lead concentrations in essential
tremor: a case-control study in Mersin, Turkey. Environ Health Perspect. 2007, 115:1564-1568.
10.1289/ehp.10352

26. Louis ED, Applegate L, Graziano JH, Parides M, Slavkovich V, Bhat HK: Interaction between blood lead
concentration and delta-amino-levulinic acid dehydratase gene polymorphisms increases the odds of
essential tremor. Mov Disord. 2005, 20:1170-1177. 10.1002/mds.20565

27. Cheng Y, Willett WC, Schwartz J, Sparrow D, Weiss S, Hu H: Relation of nutrition to bone lead and blood
lead levels in middle-aged to elderly men. The normative aging study. Am J Epidemiol. 1998, 147:1162-1174.
10.1093/oxfordjournals.aje.a009415

28. Málly J, Baranyi M, Vizi ES: Change in the concentrations of amino acids in CSF and serum of patients with
essential tremor. J Neural Transm (Vienna). 1996, 103:555-560. 10.1007/BF01273153

29. Hopfner F, Helmich RC: The etiology of essential tremor: Genes versus environment . Parkinsonism Relat
Disord. 2018, 46 Suppl 1:S92-S96. 10.1016/j.parkreldis.2017.07.014

30. Siokas V, Aloizou AM, Tsouris Z, et al.: Genetic risk factors for essential tremor: a review . Tremor Other
Hyperkinet Mov (NY). 2020, 10:4. 10.5334/tohm.67

31. Vilariño-Güell C, Soto-Ortolaza AI, Rajput A, et al.: MAPT H1 haplotype is a risk factor for essential tremor
and multiple system atrophy. Neurology. 2011, 76:670-672. 10.1212/WNL.0b013e31820c30c1

32. Ayuso P, Agúndez JA, Alonso-Navarro H, et al.: Heme oxygenase 1 and 2 common genetic variants and risk
for essential tremor. Medicine (Baltimore). 2015, 94:e968. 10.1097/MD.0000000000000968

33. Correa-Costa M, Otterbein L: Eat to heal: natural inducers of the heme oxygenase-1 system . Pharma-
Nutrition. Perrie Y (ed): Springer, Glasgow; 2014. 12:243-256. 10.1007/978-3-319-06151-1_12

34. Findley LJ: Epidemiology and genetics of essential tremor . Neurology. 2000, 54:S8-S13.
35. Louis ED, Ottman R: Study of possible factors associated with age of onset in essential tremor . Mov Disord.

2006, 21:1980-1986. 10.1002/mds.21102
36. Chen W, Hopfner F, Szymczak S, Granert O, Müller SH, Kuhlenbäumer G, Deuschl G: Topography of

essential tremor. Parkinsonism Relat Disord. 2017, 40:58-63. 10.1016/j.parkreldis.2017.04.012
37. Jeanneteau F, Funalot B, Jankovic J, Deng H, Lagarde JP, Lucotte G, Sokoloff P: A functional variant of the

dopamine D3 receptor is associated with risk and age-at-onset of essential tremor. Proc Natl Acad Sci USA.
2006, 103:10753-10758. 10.1073/pnas.0508189103

38. Lipsman N, Schwartz ML, Huang Y, et. al: MR-guided focused ultrasound thalamotomy for essential tremor:
a proof-of-concept study. Lancet Neurol. 2013, 12:462-468. 10.1016/S1474-4422(13)70048-6

39. Dallapiazza RF, Lee DJ, De Vloo P, et al.: Outcomes from stereotactic surgery for essential tremor. J Neurol
Neurosurg Psychiatry. 2019, 90:474-482. 10.1136/jnnp-2018-318240

40. Hopfner F, Deuschl G: Managing Essential Tremor. Neurotherapeutics. 2020, 17:1603-1621.
10.1007/s13311-020-00899-2

41. Hedera P, Cibulčík F, Davis TL: Pharmacotherapy of essential tremor . J Cent Nerv Syst Dis. 2013, 5:43-55.
10.4137/JCNSD.S6561

42. Lyons KE, Pahwa R, Comella CL, et al.: Benefits and risks of pharmacological treatments for essential
tremor. Drug Saf. 2003, 26:461-481. 10.2165/00002018-200326070-00003

43. Louis ED, Jurewicz EC, Applegate L, Luchsinger JA, Factor-Litvak P, Parides M: Semiquantitative study of
current coffee, caffeine, and ethanol intake in essential tremor cases and controls. Mov Disord. 2004,
19:499-504. 10.1002/mds.20035

44. Prakash KM, Fook-Choong S, Yuen Y, Tan EK: Exploring the relationship between caffeine intake and
essential tremor. J Neurol Sci. 2006, 251:98-101. 10.1016/j.jns.2006.09.007

45. Ong YL, Deng X, Tan EK: Etiologic links between environmental and lifestyle factors and essential tremor .
Ann Clin Transl Neurol. 2019, 6:979-989. 10.1002/acn3.758

46. Romero JP, Benito-León J, Bermejo-Pareja F: The NEDICES study: recent advances in the understanding of
the epidemiology of essential tremor. Tremor Other Hyperkinet Mov (NY). 2012, 2:393-401.
10.7916/D8N58K4H

2022 Ray et al. Cureus 14(9): e29168. DOI 10.7759/cureus.29168 8 of 8

https://pubmed.ncbi.nlm.nih.gov/10854350/
https://dx.doi.org/10.1080/14737175.2018.1445526
https://dx.doi.org/10.1080/14737175.2018.1445526
https://dx.doi.org/10.1159/000151523
https://dx.doi.org/10.1159/000151523
https://dx.doi.org/10.1136/jnnp.2008.162701
https://dx.doi.org/10.1136/jnnp.2008.162701
https://dx.doi.org/10.1016/j.jns.2014.09.042
https://dx.doi.org/10.1016/j.jns.2014.09.042
https://dx.doi.org/10.1212/01.wnl.0000038385.60538.19
https://dx.doi.org/10.1212/01.wnl.0000038385.60538.19
https://dx.doi.org/10.1016/j.neuro.2010.08.003
https://dx.doi.org/10.1016/j.neuro.2010.08.003
https://dx.doi.org/10.1212/01.wnl.0000266663.27398.9f
https://dx.doi.org/10.1212/01.wnl.0000266663.27398.9f
https://dx.doi.org/10.1212/01.wnl.0000172352.88359.2d
https://dx.doi.org/10.1212/01.wnl.0000172352.88359.2d
https://dx.doi.org/10.1289/ehp.6404
https://dx.doi.org/10.1289/ehp.6404
https://dx.doi.org/10.1289/ehp.10352
https://dx.doi.org/10.1289/ehp.10352
https://dx.doi.org/10.1002/mds.20565
https://dx.doi.org/10.1002/mds.20565
https://dx.doi.org/10.1093/oxfordjournals.aje.a009415
https://dx.doi.org/10.1093/oxfordjournals.aje.a009415
https://dx.doi.org/10.1007/BF01273153
https://dx.doi.org/10.1007/BF01273153
https://dx.doi.org/10.1016/j.parkreldis.2017.07.014
https://dx.doi.org/10.1016/j.parkreldis.2017.07.014
https://dx.doi.org/10.5334/tohm.67
https://dx.doi.org/10.5334/tohm.67
https://dx.doi.org/10.1212/WNL.0b013e31820c30c1
https://dx.doi.org/10.1212/WNL.0b013e31820c30c1
https://dx.doi.org/10.1097/MD.0000000000000968
https://dx.doi.org/10.1097/MD.0000000000000968
https://dx.doi.org/10.1007/978-3-319-06151-1_12
https://dx.doi.org/10.1007/978-3-319-06151-1_12
https://europepmc.org/article/med/10854346
https://dx.doi.org/10.1002/mds.21102
https://dx.doi.org/10.1002/mds.21102
https://dx.doi.org/10.1016/j.parkreldis.2017.04.012
https://dx.doi.org/10.1016/j.parkreldis.2017.04.012
https://dx.doi.org/10.1073/pnas.0508189103
https://dx.doi.org/10.1073/pnas.0508189103
https://dx.doi.org/10.1016/S1474-4422(13)70048-6
https://dx.doi.org/10.1016/S1474-4422(13)70048-6
https://dx.doi.org/10.1136/jnnp-2018-318240
https://dx.doi.org/10.1136/jnnp-2018-318240
https://dx.doi.org/10.1007/s13311-020-00899-2
https://dx.doi.org/10.1007/s13311-020-00899-2
https://dx.doi.org/10.4137/JCNSD.S6561
https://dx.doi.org/10.4137/JCNSD.S6561
https://dx.doi.org/10.2165/00002018-200326070-00003
https://dx.doi.org/10.2165/00002018-200326070-00003
https://dx.doi.org/10.1002/mds.20035
https://dx.doi.org/10.1002/mds.20035
https://dx.doi.org/10.1016/j.jns.2006.09.007
https://dx.doi.org/10.1016/j.jns.2006.09.007
https://dx.doi.org/10.1002/acn3.758
https://dx.doi.org/10.1002/acn3.758
https://dx.doi.org/10.7916/D8N58K4H
https://dx.doi.org/10.7916/D8N58K4H

	Association of Diet With Essential Tremor: A Narrative Review
	Abstract
	Introduction And Background
	Materials and methods
	FIGURE 1: Flowchart explaining the method of the literature review.


	Review
	Risk factors for essential tremor related to diet
	TABLE 1: Summary of the risk factors of essential tremor related to diet.

	Relation of genetic risk factors to diet
	TABLE 2: Summary of the relation of genetic risk factors with diet.

	Epidemiology of essential tremor
	Management of essential tremor
	Improvement of the condition of essential tremor through diet
	TABLE 3: Effects of diet on essential tremor.

	Limitations of the review

	Conclusions
	Additional Information
	Disclosures

	References


