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ABSTRACT
Brain donation is a challenging process, comprising four sequential stages: (1) the brain 
donation decision, (2) pre-mortem arrangements and follow up, (3) specimen collection 
and (4) tissue processing. It is important to understand the factors that are pertinent 
to each stage. Currently, there is extensive information on factors that involve donor’s 
personal and cultural backgrounds and how these could affect the process. However, 
little is known about disease-specific factors that influence the process. The Essential 
Tremor Centralized Brain Repository was established in 2003, and after nearly 20 years 
of collecting essential tremor (ET) brain tissue, we are well-positioned to discuss the 
brain donation process from a disease-specific standpoint. In the current manuscript, 
we discuss ET disease-specific factors that influence the first two stages of the brain 
donation process. We center our discussion around three points: (1) factors that influence 
the patient’s decision to donate, (2) the involvement of next of kin in the donation, and 
(3) the rationale for enrolling patients prospectively and evaluating them longitudinally 
before the anatomical gift takes place. This discussion shares our understanding of the 
background from which our repository operates and may be of value for other brain banks 
that study similar neurodegenerative diseases.
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INTRODUCTION

Anatomical and neuropathological studies of the brain 
have advanced considerably over time. What started as 
theoretical descriptions of brain tissue in ancient Greece, 
transformed progressively to rare brain collections in the 
18th century [1, 2]. During the 1960s, the modern concept 
of the brain repository, a tissue- and disease-oriented 
archive with specific goals, was established [3, 4]. Because 
of these repositories, we now have detailed descriptions of 
the underlying neuropathological changes in diseases such 
as Alzheimer’s disease and essential tremor (ET) [5, 6]. It 
is important to note that these efforts rely heavily on the 
success of brain donations.

The brain donation process has evolved through the 
years and now incorporates multiple legal regulations to 
protect patients (e.g. donor’s rights and written consent) 
as well as a specific sequence of steps required to bequest 
such an anatomical gift [7]. These steps differ somewhat 
by repository, but generally involve four main stages: (1) 
the brain donation decision, (2) pre-mortem arrangements 
and clinical follow up, (3) specimen collection and (4) tissue 
processing. 

The literature provides detailed accounts of each stage, 
but certain gaps in knowledge remain. First, researchers 
have investigated the factors that influence the likelihood 
that an individual will decide to donate their brain [8–14]. 
However, most research focuses on cultural and personal 
differences that influence this decision, and rarely considers 
disease-specific motivations. Second, some research has 
focused on how brain banks collect data prospectively and 
plan to harvest brain tissue in the future; however, little 
has been written about the rationale for such approaches 
[15, 16]. That is, brain repositories seldom explain why 
they decide to follow participants years before the actual 
donation or, on the contrary, only chose to approach the 
donor’s family at the time of death [17, 18]. 

In sum, the lengthy list of current publications does not 
capture all of the subtleties involved in each of the four stages 
of brain banking. In particular, there is little attention paid 
to the fact that the decision to donate and the pre-mortem 
arrangements and follow-up may be influenced by the actual 
disease the repositories are trying to study. In the world of brain 
donation, fashioning the appeal that an organization uses 
when approaching a particular donor or donor population 
is challenging. Having an understanding of both personal 
history and how the specific disease that afflicts patients 
would be of beneficial. One size does not fit all. 

Analyzing these stages from the point of view of 
specific diseases could be useful when structuring and 
establishing specific brain repositories and could provide a 
better understanding of the background from which banks 

operate. Nowadays, we require that level of specificity in 
response to the high specialization of brain donations for 
numerous target conditions. 

The Essential Tremor Centralized Brain Repository 
(ETCBR) was established in 2003. After nearly 20 years of 
banking brain tissue for ET, we are in an excellent position 
to discuss the donation process from a disease-specific 
standpoint [19]. In this manuscript, we discuss ET disease-
specific factors that affect the first two stages of the brain 
donation process. We center our discussion around three 
points: (1) factors that influence the decision to donate, (2) 
involvement of family in the donation, and (3) rationale for 
enrolling participants prospectively and evaluating them 
longitudinally before the anatomical gift takes place.

1. THE BRAIN DONATION DECISION
For each repository, the consent to harvest is the first step 
towards a brain donation. This step is often difficult for 
patients, given the delicate end of life discussion involved. 
Moreover, these discussions may require a sensitivity to 
cultural influences and constraints operating on potential 
donors and their families. Currently, patients have multiple 
online resources available to assist them in exploring their 
options and better understand the positive impact that 
their decision can have on the future of others. Despite 
these tools, helping patients to arrive at a decision can be 
challenging; hence, an effective communication between 
the research team and potential donor is essential. During 
the ensuing conversations, it is important to keep the 
specifics of each patient’s disease and medical status in 
mind. Understanding the patients’ unique experiences 
shows honest empathy and provides the patient with the 
sense that the research team is sensitive to the specific 
struggles the patient faces, as they decide whether to 
pursue a brain donation. In this section, we explore the 
unique aspects of ET that may affect the donor’s decision 
to become part of the ETCBR.

A. The realities of ET 
The therapeutic conditions 
There are specific aspects of ET patients’ experiences 
that might influence their decisions to donate to a brain 
repository. First, although ET is one of the most prevalent 
movement disorders, the effectiveness of its treatment 
is both severely limited and inconsistent from case to 
case [20, 21]. Providers often have the unpleasant task of 
teaching patients to keep their expectations of the success 
of attempts at tremor control low. This simply reflects the 
state of an ET patient’s reality: the likely effectiveness of front 
line medications for ET is quite low. For example, propranolol 
and primidone only provide between 40% to 50% tremor 
improvement, and patients are typically encouraged to 
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be satisfied with this outcome [22]. As a result, patients 
often choose to discontinue pharmacological treatment 
and are lost to follow-up [23–25]. To make matters more 
complicated, not all ET patients are eligible for or want 
to opt for surgical treatments and their potential positive 
outcomes [23]. Thus, the ET community is underserved 
when it comes to effective treatment options [26]. One 
donor aptly remarked as follows: “Nothing [no treatment] 
is working for me; [I] hope you can do something with my 
brain to find a cure.”

Brain donors frequently discuss the above issues with 
research team members during enrollment in the ETCBR. 
They often share stories of unsatisfying experiences 
with multiple tremor medications. As a result, by the 
time patients come to the ETCBR, they often have given 
up pharmacological treatment for tremor control. 
Interestingly, the movement away from treatment we 
witness coexists with the hope of a cure for ET in the future. 
Patients are motivated by the lack of effective available 
medications and decide to contribute to the research 
through the brain donation. They believe the act can help 
in the mapping of crucial changes that occur in the brain 
due to ET, and this might pave the way towards novel and 
improved treatments. One donor noted, “I am so glad you 
are doing research on this” [ET]; perhaps you can find what 
is wrong with my brain and help others if not me.” Another 
remarked, “Yes, you can take my brain for research. I am 
happy to contribute to finding a cure or a treatment to stop 
the tremors.” Yet another told us, “My tremors are severe; I 
cannot do anything with my hands. I was searching in the 
internet and saw your study on essential tremor and the 
brain bank. I am glad you are doing this; you might find a 
treatment that could help prevent this from happening to 
others. I want to become a brain donor. I want to donate 
my brain after I die.”

Attitudes towards essential tremor and minimization a 
coping mechanism
A second reason that might increase the likelihood of brain 
donation in ET patients is directly linked to how others 
perceive and judge their disease, (e.g. health care providers 
and general public), and the coping mechanisms this 
community adopts to have a functional life. 

Many ET patients perceive that health care providers 
do not take their motor manifestations as seriously as 
those associated with other movement disorders (e.g., 
Parkinson’s disease [PD], spinocerebellar ataxias). In fact, 
patients report that they often hear from their providers 
that ET is “only action tremor” and not a life-threatening 
condition, or “at least is not PD”. Similarly, the general 
public underestimates ET and more importantly, is barely 
aware of the disease [27, 28]. There is even on some level 

a denial that the patient has a disease; this often results 
in uncomfortable and embarrassing remarks directed 
towards ET patients, such as “are you shaking because you 
are too nervous?” [29]. 

Nevertheless, the attitudes previously described are at 
odds with certain realities about ET [27, 28]. For example, 
ET patients may actually experience more hours of tremor 
in a given day than do patients with PD [30]. Moreover, ET 
patients suffer from social anxiety, depression and other 
mood related disorders [31]. Feelings of embarrassment 
and inadequacy also plague this population [32]. Shame 
and fear of negative evaluations from peers are a focus 
of current research, and the psychological repercussions 
for patients are not fully known [33]. Despite the features 
described above and the possibility of disability due to 
severe tremor [34], ET patients still face these judgements 
that contradict the complexity of their reality, and as a 
result, they are forced to adopt minimization of tremor as 
a coping mechanism. 

In the day-to-day operation of our brain bank, a 
comment frequently heard from donors is “It’s just tremor, 
I can live with it”. Inevitably, they downplay their motor 
manifestations as they modify their lives to accommodate 
those symptoms. Only when probed further are patients 
willing to admit the extent to which ET has changed 
their lives: e.g., that the shaking prevents them from 
eating in public or participating in their favorite activities 
(e.g. sculpting, photography), and even resulting in early 
retirement. In a recent paper, the authors noted that 
patients referred to their ET as “a nuisance but not a death 
sentence” and they strived to “stay positive and learn to 
fight in different ways” [29].

However, adopting minimization as a coping mechanism 
does not mean the ET community is oblivious to the 
repercussions of the disease. As a result, they often wish 
that their family members will not develop and suffer 
from tremor. If anything, noticing the symptoms in their 
grandchildren as well as the perceived lack of empathy 
from both health care providers and the general public 
gives these patients a special motivation to collaborate 
with research studies. The experience influences the brain 
donation decision, and they opt for it, because “It’s a gift for 
future generations” and they find this might help change 
judgements about ET “through more knowledge.” One 
donor remarked to us, “I remember my grandmother had 
very severe tremor in both her hands before she died. But 
I was too young, so I do not remember many details. My 
mother had it too, and at the end she could not feed herself 
or do anything with her hands; she was very disabled. I have 
had symptoms for years now and my doctor confirmed 
that I also have essential tremor. One of my two daughters 
have [sic] started with some mild tremor in her hands… I 
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want to become a donor to help; your research might find 
out why this is happening in our family.” A donor told us: 
“I can see it in my 7-year-old grandson: his hands shake. I 
hope you can find a cure. I do not want for him the stigma 
and disability this disease carries.”

Information about ET has not permeated to the level of 
treating physicians
There has been considerable academic progress over 
the past decade. However, a third issue stems from the 
fact that the new information on ET has not completely 
permeated to general neurologists and primary care 
physicians (PCP) in the community. The concept of ET 
itself has changed. Earlier definitions considered ET to be a 
mono-symptomatic movement disorder. More recent views 
recognize its heterogeneity; there is an array of motor and 
non-motor features [35]. An area of scholarship centers on 
defining the specific set of manifestations that characterize 
ET. For example, cognitive decline often accompanies ET, 
and there is a discussion as to whether it is caused by ET, 
or merely correlated with it, due to age [36–38]. Action 
tremor (e.g. kinetic and postural tremor) is often described 
in the literature as the cardinal and sometimes only 
feature of ET [39]. However, ET is frequently characterized 
by multiple motor features that may or may not include 
severe action tremor [40]. For example, ET can present as 
kinetic tremor that coexists with intention and rest tremor 
in a given patient [41, 42]. At the same time, as the disease 
progresses, other patients might experience Parkinsonism 
or dystonic posturing layered on top of the baseline ET 
features [43, 44]. As a result, new terms such as “ET 
plus” have been introduced to account for these intricate 
phenotypes. From this mélange of new information has 
ensued complex academic debates, but these have not 
necessarily filtered down to general neurologists, general 
practitioners and patients themselves [45–47]. 

An additional reason for PCPs to have limited access 
to up-to-date information involves the rapid pace of new 
findings in clinical description, neuropathology findings 
and potential treatment of ET [48, 49]. All of the above-
mentioned factors, together, compromise the knowledge of 
treating physicians and the information or lack thereof they 
share with patients, resulting in frequent misdiagnosis [50]. 

For ET patients, these issues represent a real roadblock 
to receiving health care that meets their needs. Providers 
with inaccurate information are unable to answer questions 
posed by patients, which defeats the purpose of seeing a 
physician for tremor control and counseling. Furthermore, 
the physician’s inability to explain subtle changes in the 
patient’s symptoms can be a frustrating experience for 
the ET community, many of whom cease seeking medical 
counsel and care for their tremor. This has repercussions 

on the ETCBR, as many donors do not regularly see a 
neurologist. In turn, they seek to be involved in research as a 
way of answering questions the health care system does not 
fully address. They opt for a radical decision such as donating 
their brain in order to help change the narrative of ET. 

B. Additional factors that contribute to brain 
donation in ET 
For each potential ETCBR donor, there are additional 
factors that affect the likelihood of a decision to donate. 
In general, the brain donation literature describes the 
following aspects as positive factors that may increase the 
likelihood: plans for cremation as a funeral arrangement, 
support from family members, and having access to a clear 
explanation of how the donation takes place [51, 52]. On 
the other hand, data also show that families that do not 
see the brain donation decision as an individual choice, 
that fear financial gain from the research team, and who 
are of African American or Asian ethnicity are all less likely 
to complete brain donations [51]. 

In our experience, participants who have exposure to 
previous brain donations in their families or are acquainted 
with people who are themselves brain donors tend to have 
a positive attitude towards the process. For example, some 
participants enroll because their parents completed a 
brain donation with our program and that was a powerful 
motivation for them. Similarly, several participants agree 
to the brain donation because their siblings, cousins or 
close friends are part of the study already. Therefore, the 
familial (i.e., highly genetic) nature of ET [53] seems to be 
an important factor in motivating ET patients and it would 
be beneficial to further explore this factor and its potential 
influence on the likelihood of brain donation. A donor told 
us, “My mother was a brain donor in your essential tremor 
study. Now after years of noticing my hand tremor worsen, 
my doctor confirmed that I have essential tremor too, so 
I have decided to become a brain donor. My two cousins 
also have tremor, and they will contact you to enroll in 
your study. Because it runs in our family and we have seen 
the degree of disability the tremors cause, we all want to 
help your research, for the sake of our family’s future and 
others’ who are suffering with this same disease.”

2. DONOR’S FAMILY AND THEIR INVOLVEMENT 
IN THE BRAIN DONATION
In the early 1900s, obtaining consents for brain donations 
was not a standardized procedure. Dissections occurred 
either in lieu of clear permission from the donor or 
without any type of agreement from the patients. Julius 
Hallervorden, a physician who harvested dozens of brains 
in collaboration with the Nazi regime, used “euthanasia” 
in vulnerable populations [54]; this case called attention to 
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numerous procedural and regulatory deficits. In 1968, the 
USA passed the Uniform Anatomical Gift Act (UAGA) [55]. 
Due to these regulations, family members, and specifically 
the next of kin, are now required to be formally involved 
in these decisions, and their involvement has become 
invaluable. Without their efforts, harvesting brains would 
be more difficult and more limited geographically as brain 
donors sometimes reside far away from the physical 
repositories. Nowadays brain banks can extend their reach 
and enroll participants with the understanding that family 
members will assist in the final hours. For example, a donor 
who was an active advocate for ET and who lived in New 
York City died during the pandemic. Her daughter lived 
abroad and managed to travel the same day her mother 
died, but upon arrival she could not find where paramedics 
had taken the body. The city’s health system was strained 
due to the number of deaths caused by the pandemic. She 
underwent the most horrifying hours traveling to different 
medical centers until she located her mother’s body, listed 
as stored in a refrigerated container stationed in one of the 
boroughs. She immediately contacted us and helped us 
coordinate the brain procurement before it was too late. 
She said she would never forgive herself if she did not do 
this for her mother, whose life was so altered by the disease.

Depending on the repository, the role of the next of kin 
varies. For brain banks that follow participants years prior to 
their passing, their collaboration is supportive, as they fulfill 
a longstanding and pre-established brain donation wish 
from their loved ones. In the case of brain banks in which 
contact with the family occurs at the time of death, the next 
of kin may carry the weight of the brain donation decision 
without a sense of what their family member would have 
wanted. In this section, we explore the motivation of the 
next of kin to play their important role in the ETCBR. 

A. Next of kin perception of ET
One motivation behind the next of kin’s involvement in 
the brain donation process could be their perception of 
the disease. Disease perception is a complex process in 
which dimensions of the disease (e.g. severity, suffering, 
and prognosis) are interpreted according to the observer’s 
socio-economic status, race, previous experience, and level 
of education. Patients, caregivers, and health care providers 
may have differing perceptions of a specific disease even 
though they all observe the same progression [56, 57]. 
Specifically, family and friends tend to overestimate the 
suffering experienced by ET patients as compared to the 
patient’s own ratings [57]. Moreover, ET patients experience 
a myriad of psychological symptoms such as anxiety, 
depression, and fear of social events due to anticipation of 
poor performance, and the next of kin may also account for 
these factors when rating suffering [33, 58].

The above-mentioned discrepancy between patient and 
family perceptions may reflect patient habituation; years 
of living with the same symptoms may actually modify 
the perception of the burden experienced. Furthermore, a 
recent publication established that there is no correlation 
between ET patients’ self-report of demoralization and 
objective measures of tremor severity (e.g. greater tremor 
severity does not seem to be associated with more 
demoralizing feelings), [59] despite the fact that patients 
do perceive that tremor worsens over time [60]. 

In the ETCBR, the sum of these factors provides the 
next of kin with a unique perspective on the repercussions 
of ET. From tremor severity to feelings of embarrassment, 
they perceive the array of symptoms affecting their loved 
ones day in and day out. In some cases, family members 
are the ones encouraging the brain donation. In many 
others, understanding the different dimensions of ET 
allows them to commit to their loved one’s wishes and see 
them fulfilled. Nevertheless, the complexity of next of kin’s 
comprehension warrants closer examination as it provides 
a counterpoint to the patient’s self-report. Evaluating 
other dimensions of how next of kin perceive ET might be 
beneficial.

B. Grief management in ET 
The next of kin may also be motivated to participate in the 
brain donation process as a means of coping with grief. It 
is well known that the loss of cognitive function or mobility 
due to chronic disease in a loved one can affect the way 
family members grieve [61, 62]. Specifically, in the case 
of Alzheimer’s disease, family members often experience 
ambiguous loss prior to the patient’s death; the patient is 
perceived as physically present but psychologically absent 
[63]. Furthermore, anticipatory grief is common in the 
families of dementia patients [64]. 

Making sense of the course of these degenerative 
diseases is difficult, and acts such as organ donation can 
help patients find meaning in their passing. Similarly, 
caregivers involved in the advance directive may find a 
sense of purpose in participating in their loved ones’ wishes. 
For example, a recent study reported that family members 
who completed whole body donations of a loved one to 
benefit medical schools, were more likely to find closure 
and resolution of their grief [64]. 

The literature further describes additional strategies 
to manage complicated grief. In the case of Alzheimer’s 
disease, delivering knowledge about the disease and 
related dementias can aid in conflict resolution and result 
in significant improvement in caregiver sadness, guilt and 
longing when combined with group-based programs [65]. 
Similarly, disease related education could help parents of 
children with cystic fibrosis overcome unresolved grief [66]. 
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As part of the longitudinal follow up in the ETCBR, donors 
periodically complete thorough videotaped neurological 
evaluations and cognitive assessments. Often, they 
experience physical disabilities or marked cognitive decline, 
making the cooperation of next of kin crucial for the 
successful completion of these tasks. The next of kin later 
facilitates the brain donation, and, in their grief, carries out 
the plans made by the donor. This provides a remarkable 
opportunity for closure, and family members often note 
that it is a relief to “finish what my father/mother started”. 
As ET is associated with greater cognitive decline and higher 
rates of conversion to dementia than controls [36, 38], it is 
not surprising that we have observed a response toward 
brain donation in the families of ET patients paralleling that 
observed for families of Alzheimer’s patients. 

Nevertheless, attitudes towards acquiring more 
information about ET do not seem comparable with other 
diseases such as Alzheimer’s disease or cystic fibrosis. 
At the time of death, the ETCBR invites family members 
to discuss neuropathology findings and autopsy reports 
with the research team. We actively recommend these 
sessions but we leave to their discretion if and when to 
contact us. Surprisingly, a small proportion of families 
reach out to access the reports of their loved ones. The 
observation suggests that ET family members do view the 
brain donation as a key part of overcoming their grief, but 
obtaining more information about the disease itself (e.g. 
diagnostic confirmation) does not seem to be an important 
issue. The ET diagnosis is a clinical one and in the absence of 
postmortem-based diagnostic criteria limit the diagnostic 
yield of the postmortem examination as confirmatory of ET.

C. Caregiver’s burden in ET 
Caregiver burden is a very common phenomenon that 
occurs in many diseases, and that may also influence the 
next of kin involvement in the ET brain donation [67]. This 
multidimensional construct includes the struggles faced by 
the caregiver, and can have a wide array of manifestations 
(e.g. depression, sleep disorders, financial strain, negative 
impact on physical health, and self-neglect) [67, 68]. In 
addition, the burden varies, with individual differences 
of caregivers and the characteristics of the disease their 
family member faces [69]. In the case of dementia, the 
phenomenon is usually associated with intensity of the 
responsibility and the number of hours a day the family 
member takes care of the patient [70]. Additionally, 
dementia caregivers are at more risk of experiencing decline 
in their physical and mental health due to the stress related 
to the responsibilities they assume [71]. 

In ET, caregiver burden has specific characteristics as 
well. First, family members provide care to ET patients, which 
usually involves offering support with some motor activities 

(e.g. cooking, writing) [72]. However, the embarrassment 
experienced by ET patients due to their action tremor is 
often associated with more caregiver burden, and caregivers 
can play an active role in providing reassurance [32]. 
Furthermore, there is an additional emotional layer to ET 
caregivers, as they walk the fine line between assisting with 
activities of daily living while also promoting independence 
and reducing embarrassment [73]. 

In our experience, the dynamic of ET caregivers 
and patients lends additional meaning to the research 
interviews and the brain donation. Family members might 
view these two activities as tools to reduce embarrassment 
and reaffirm independence in their loved ones. The 
collaboration with the research team reflects their respect 
for the patient’s wishes, and their involvement allows the 
caregiver to ensure their family member completes their 
contribution to science. 

3. DATA COLLECTION PRIOR TO THE DONATION
Organ repositories, especially brain banks, tend to work in an 
expedited manner and there are two approaches to banking 
brain tissue and collecting relevant data - either they accept 
anatomical gifts after a brief screening process at the 
time of death and collect necessary clinical information 
retrospectively through medical records, or their donors 
enroll years prior to the time of death and give advance 
directives for family and friends. This latter approach 
results in careful planning of the brain donation as well as 
prospective collection of detailed clinical data [74–76]. In the 
ETCBR, prospective, longitudinal follow-up is the cornerstone 
for establishing clinical-pathological correlations. In this 
section, we discuss the different elements that justify the 
decision to follow our participants prospectively. 

A. Misdiagnosis of ET and repercussions on the 
enrollment process
ET is frequently misdiagnosed in the outpatient clinic 
[50]. The clinical phenomenology is subtle, and too 
often primary care providers and general neurologists 
assign the diagnosis without taking into account more 
nuanced considerations [40]. A recent study documented 
that patients with conditions such as dystonia, PD, and 
physiological tremor can be mis-labeled as ET in outpatient 
settings [50]. Furthermore, some patients tend to self-
report their shaking as ET, although approximately 30% of 
individuals tend to misdiagnose their movement disorder 
regardless of their level of education [77]. 

During the nearly 20 years that the ETCBR has been 
active, on multiple occasions we have received calls from 
families interested in donating the brain of their decedent 
because they suffered from long standing ET. However, the 
decedent never consulted a health care provider regarding 
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their tremor and self-report was the foundation for the 
ET diagnosis. Due to the time sensitive nature of a brain 
donation, confirming a diagnosis of ET before accepting 
a donation is extremely difficult, especially when most 
potential donors lack previous evaluation from a movement 
disorders neurologist. Admitting these cases into the 
archive based on nothing more than a screening form is 
counterproductive for mapping the neuropathology of ET. It 
is not ideal to accept donations with no phenotyping from an 
experienced movement disorders neurologist. The possibility 
of studying the changes in the brain of patients who have 
the wrong diagnosis is very high. Hence, a detailed screening 
process for thorough diagnostic confirmation is required.

B. Longitudinal follow-up of ET donors
In addition to a very detailed screening process, ET brain 
repositories require or benefit from a longitudinal follow up 
of donors. There are three important reasons that justify 
this approach: longevity of ET patients, changes in tremor 
phenotype over the years and lack of medical records 
assessing tremor. 

First, although ET is associated with a slightly higher 
mortality rate than same-age healthy controls [78], ET 
patients appear to live longer than patients who suffer 
from other neurodegenerative diseases such as Alzheimer’s 
disease or PD [79, 80]. One cannot predict the point of 
death, and this therefore often means that donors are 
followed for considerable time periods. 

Second, the tremor in ET evolves over time. It is not 
static [35]. Furthermore, ET patients can develop incident 
PD [81]. Indeed, their risk for PD is elevated compared to 
that of age-matched controls [82]. Hence, longitudinal 
clinical follow up is needed to establish whether co-morbid 
PD has developed. 

Third, not all ET patients see a physician to treat their 
tremor [25]. In a recent survey of 15,000 ET patients, only 
42% were seeing a neurologist and, within that group, only 
19% were seeing a movement disorders neurologist [25]. 
Furthermore, 26% relied on their primary care provider 
for tremor follow-up, whereas 28% did not see a provider 
for their disease [25]. These statistics indicate that a large 
number of ET patients do not have sufficient medical 
records to allow a thorough retrospective evaluation 
of their tremor. Furthermore, the complexity of ET and 
the academic debates regarding motor and non-motor 
features makes it difficult for primary care providers and 
general neurologists to accurately track the array of 
symptoms, affecting the quality of the available medical 
records. Anecdotally, our research team collects medical 
records to evaluate other comorbidities at the time of 
death and we have noticed obtaining information about 
the donor’s tremor is extremely difficult.

To meet the goals of our repository, the research team 
cannot rely on retrospectively-collected data. Designing 
a brain repository with a thorough prospective clinical 
schedule is pivotal and, as a result, our research team 
carefully evaluates participants over the years, and plans 
the donations with years or decades of anticipation. In 
an environment where questions become more specific 
and demanding, just procuring an ET brain is not enough 
– correct phenotyping and clinical correlation is important 
as well. 

CONCLUSION 

In this manuscript, we explored three disease-specific 
aspects of the brain donation stages from an ET 
perspective: (1) elements influencing the donation 
decision, (2) involvement of family in the process and (3) 
factors influencing the decision for enrolling participants 
prospectively and evaluating them longitudinally. 

We show that ET has a particular reality that affects 
the way we harvest brains. While some of the features 
we discuss are unique to ET, others may be features of 
brain banks centered on other diseases. The particular 
combination of features, though, is unique to ET. In the 
end, though, these comparisons are difficult to make 
as the published literature does not delve into disease 
specific factors that affect the brain donation process 
in disorders such as Alzheimer’s disease or PD. Indeed, 
little if anything has been written on disease-specific 
factors that influence the brain donation process. Sharing 
these perspectives is important for better understanding 
the background from which repositories operate. We 
encourage the brain repository community to share 
their own disease-specific elements influencing brain 
donations. 

ETHICS AND CONSENT

All procedures performed in studies involving human 
participants were in accordance with the ethical standards 
of the institutional and/or national research committee 
and with the 1964 Helsinki Declaration and its later 
amendments or comparable ethical standards. The study 
was approved by the Bioethics Committee of the Medical 
University of Texas Southwestern Medical Center (No. STU-
2020-0565).

Informed consent was obtained from all individual 
participants included in the study and at the time of death 
the Next of Kin authorized the ETCBR to proceed with the 
brain donation. 



8Iglesias-Hernandez et al. Tremor and Other Hyperkinetic Movements DOI: 10.5334/tohm.704

FUNDING INFORMATION

This study was supported by the National Institute of 
Health, R01 NS08673, and R01 NS088257.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR AFFILIATIONS

Daniella Iglesias-Hernandez, MD  orcid.org/0000-0001-8407-0230 

Department of Neurology, University of Texas Southwestern 

Medical Center, Dallas, TX, US

Diane Berry, PhD  orcid.org/0000-0003-4867-0663

Department of Neurology, University of Texas Southwestern 

Medical Center, Dallas, TX, US

Nora Hernandez, MD  orcid.org/0000-0001-7038-1492 

Department of Neurology, University of Texas Southwestern 

Medical Center, Dallas, TX, US

Elan D. Louis, MD, MS  orcid.org/0000-0003-2062-362X 

Department of Neurology, University of Texas Southwestern 

Medical Center, Dallas, TX, US

REFERENCES

1. Engelhardt E. Cerebral localization of the mind and 

higher functions The beginnings. Dement Neuropsychol. 

2018; 12(3): 321–325. DOI: https://doi.org/10.1590/1980-

57642018dn12-030014

2. Gere C. A brief history of brain archiving. J Hist Neurosci. 

2003; 12(4): 396–410. DOI: https://doi.org/10.1076/

jhin.12.4.396.27916

3. Carlos AF, et al. From brain collections to modern brain 

banks: A historical perspective. Alzheimers Dement 

(N Y). 2019; 5: 52–60. DOI: https://doi.org/10.1016/j.

trci.2018.12.002

4. Benes FM. Ethical issues in brain banking. Current Opinion 

in Psychiatry. 2005; 18(3): 277–283. DOI: https://doi.

org/10.1097/01.yco.0000165598.83305.4a

5. Siafarikas N, et al. Neuropsychiatric symptoms and brain 

morphology in patients with mild cognitive impairment 

and Alzheimer’s disease with dementia. Int Psychogeriatr. 

2021; 33(11): 1217–1228. DOI: https://doi.org/10.1017/

S1041610221000934

6. Louis ED, et al. Neuropathological changes in essential 

tremor: 33 cases compared with 21 controls. Brain. 2007; 

130(Pt 12): 3297–307. DOI: https://doi.org/10.1093/brain/

awm266

7. Huitinga I, de Goeij M, Klioueva N. Legal and Ethical Issues 

in Brain Banking. Neurosci Bull. 2019; 35(2): 267–269. DOI: 

https://doi.org/10.1007/s12264-018-0305-8

8. Arslantas R, Çevik BE. Factors affecting organ donation rate 

during devastating brain injuries: a 6-year data analysis. Acta 

Chir Belg. 2021; 121(4): 242–247. DOI: https://doi.org/10.108

0/00015458.2020.1711594

9. Abbasi P, et al. The obstacles to organ donation following 

brain death in Iran: a qualitative study. BMC Med Ethics. 2020; 

21(1): 83. DOI: https://doi.org/10.1186/s12910-020-00529-8

10. Park J, Kim CJ. Recent Decrease in Organ Donation from 

Brain-Dead Potential Organ Donors in Korea and Possible 

Causes. J Korean Med Sci. 2020; 35(13): e94. DOI: https://doi.

org/10.3346/jkms.2020.35.e94

11. Tarzi M, et al. Attitudes towards organ donation in Syria: a 

cross-sectional study. BMC Med Ethics. 2020; 21(1): 123. DOI: 

https://doi.org/10.1186/s12910-020-00565-4

12. Lin MP, Jowsey T, Curtis MA. Why people donate their brain 

to science: a systematic review. Cell Tissue Bank. 2019; 20(4): 

447–466. DOI: https://doi.org/10.1007/s10561-019-09786-3

13. Gulsoy Z, Ozdemir KI, Yildirim G. Evaluation of Reasons 

for Not Giving Donor Consent by Families of Patients With 

Brain Death: A Retrospective, Mixed-Method Study. Exp Clin 

Transplant; 2021. DOI: https://doi.org/10.6002/ect.2021.0295

14. Siminoff LA, et al. Making a family decision to donate the 

brain for genomic research: lessons from the genotype-tissue 

expression project (GTEx). Cell Tissue Bank. 2021; 22(3): 

431–441. DOI: https://doi.org/10.1007/s10561-020-09890-9

15. Trujillo Diaz D, et al. Banking brains: a pre-mortem “how to” 

guide to successful donation. Cell Tissue Bank. 2018; 19(4): 

473–488. DOI: https://doi.org/10.1007/s10561-018-9720-3

16. Griffin C, et al. Mind Over Matter: Confronting Challenges 

in Post-Mortem Brain Biobanking for Glioblastoma 

Multiforme. Biomark Insights. 2021; 16. DOI: https://doi.

org/10.1177/11772719211013359

17. Wierzba-Bobrowicz T, et al. Neuropathological analysis 

of the brains of fifty-two patients with COVID-19. Folia 

Neuropathol. 2021; 59(3): 219–231. DOI: https://doi.

org/10.5114/fn.2021.108829

18. Miguelez-Rodriguez A, et al. Brains with sporadic 

Creutzfeldt-Jakob disease and copathology showed 

a prolonged end-stage of disease. J Clin Pathol. 

2018; 71(5): 446–450. DOI: https://doi.org/10.1136/

jclinpath-2017-204794

19. Louis ED, Borden S, Moskowitz CB. Essential tremor 

centralized brain repository: diagnostic validity and clinical 

characteristics of a highly selected group of essential tremor 

cases. Mov Disord. 2005; 20(10): 1361–5. DOI: https://doi.

org/10.1002/mds.20583

20. Sharma S, Pandey S. Treatment of essential tremor: current 

status. Postgrad Med J. 2020; 96(1132): 84–93. DOI: https://

doi.org/10.1136/postgradmedj-2019-136647

https://orcid.org/0000-0001-8407-0230
https://orcid.org/0000-0003-4867-0663
https://orcid.org/0000-0001-7038-1492
https://orcid.org/0000-0003-2062-362X
https://doi.org/10.1590/1980-57642018dn12-030014
https://doi.org/10.1590/1980-57642018dn12-030014
https://doi.org/10.1076/jhin.12.4.396.27916 
https://doi.org/10.1076/jhin.12.4.396.27916 
https://doi.org/10.1016/j.trci.2018.12.002 
https://doi.org/10.1016/j.trci.2018.12.002 
https://doi.org/10.1097/01.yco.0000165598.83305.4a 
https://doi.org/10.1097/01.yco.0000165598.83305.4a 
https://doi.org/10.1017/S1041610221000934 
https://doi.org/10.1017/S1041610221000934 
https://doi.org/10.1093/brain/awm266 
https://doi.org/10.1093/brain/awm266 
https://doi.org/10.1007/s12264-018-0305-8 
https://doi.org/10.1080/00015458.2020.1711594 
https://doi.org/10.1080/00015458.2020.1711594 
https://doi.org/10.1186/s12910-020-00529-8 
https://doi.org/10.3346/jkms.2020.35.e94 
https://doi.org/10.3346/jkms.2020.35.e94 
https://doi.org/10.1186/s12910-020-00565-4 
https://doi.org/10.1007/s10561-019-09786-3 
https://doi.org/10.6002/ect.2021.0295 
https://doi.org/10.1007/s10561-020-09890-9 
https://doi.org/10.1007/s10561-018-9720-3 
https://doi.org/10.1177/11772719211013359 
https://doi.org/10.1177/11772719211013359 
https://doi.org/10.5114/fn.2021.108829 
https://doi.org/10.5114/fn.2021.108829 
https://doi.org/10.1136/jclinpath-2017-204794 
https://doi.org/10.1136/jclinpath-2017-204794 
https://doi.org/10.1002/mds.20583 
https://doi.org/10.1002/mds.20583 
https://doi.org/10.1136/postgradmedj-2019-136647 
https://doi.org/10.1136/postgradmedj-2019-136647 


9Iglesias-Hernandez et al. Tremor and Other Hyperkinetic Movements DOI: 10.5334/tohm.704

21. Song P, et al. The global prevalence of essential tremor, with 

emphasis on age and sex: A meta-analysis. J Glob Health. 

2021; 11: 04028. DOI: https://doi.org/10.7189/jogh.11.04028

22. Seyfert S, Honé A, Holl G. Primidone and essential tremor. J 

Neurol. 1988; 235(3): 168–70. DOI: https://doi.org/10.1007/

BF00314310

23. Diaz NL, Louis ED. Survey of medication usage patterns 

among essential tremor patients: movement disorder 

specialists vs. general neurologists. Parkinsonism Relat 

Disord. 2010; 16(9): 604–7. DOI: https://doi.org/10.1016/j.

parkreldis.2010.07.011

24. Alsowaida N, et al. Medication adherence, depression 

and disease activity among patients with systemic lupus 

erythematosus. Lupus. 2018; 27(2): 327–332. DOI: https://

doi.org/10.1177/0961203317725585

25. Gupta HV, et al. Exploring essential tremor: Results from a 

large online survey. Clin Park Relat Disord. 2021; 5: 100101. 

DOI: https://doi.org/10.1016/j.prdoa.2021.100101

26. Louis ED, Rohl B, Rice C. Defining the Treatment Gap: What 

Essential Tremor Patients Want That They Are Not Getting. 

Tremor Other Hyperkinet Mov (N Y). 2015; 5: 331. DOI: https://

doi.org/10.5334/tohm.239

27. Cristal AD. et al. Knowledge about Essential Tremor: A Study 

of Essential Tremor Families. Front Neurol. 2018; 9: 27. DOI: 

https://doi.org/10.3389/fneur.2018.00027

28. Shalaby S, et al. Public Knowledge and Attitude toward 

Essential Tremor: A Questionnaire Survey. Front Neurol. 2016; 

7: 60. DOI: https://doi.org/10.3389/fneur.2016.00060

29. Moore J, Eccles FJR, Simpson J. Post-diagnostic lived 

experiences of individuals with essential tremor. Disabil 

Rehabil. 2020; 42(20): 2894–2902. DOI: https://doi.org/10.10

80/09638288.2019.1574915

30. Louis ED. More Time with Tremor: The Experience of Essential 

Tremor Versus Parkinson’s Disease Patients. Mov Disord 

Clin Pract. 2016; 3(1): 36–42. DOI: https://doi.org/10.1002/

mdc3.12207

31. Lageman SK, Cash TV, Mickens MN. Patient-reported Needs, 

Non-motor Symptoms, and Quality of Life in Essential Tremor 

and Parkinson’s Disease. Tremor Other Hyperkinet Mov (N Y). 

2014; 4: 240. DOI: https://doi.org/10.5334/tohm.182

32. Kellner S, et al. Perceived embarrassment and caregiver 

burden in essential tremor caregivers. J Neurol Sci. 2017; 383: 

205–210. DOI: https://doi.org/10.1016/j.jns.2017.11.020

33. Thangavelu K, et al. Psychosocial factors and perceived 

tremor disability in essential tremor. Neurosci Biobehav 

Rev. 2020; 108: 246–253. DOI: https://doi.org/10.1016/j.

neubiorev.2019.10.021

34. Cullinane PW, et al. Tremor severity is a poor predictor 

of social disability in patients with essential tremor. 

Parkinsonism Relat Disord. 2014; 20(11): 1311–2. DOI: https://

doi.org/10.1016/j.parkreldis.2014.09.006

35. Louis ED. The Essential Tremors: Evolving Concepts of a 

Family of Diseases. Front Neurol. 2021; 12: 650601. DOI: 

https://doi.org/10.3389/fneur.2021.650601

36. Radler KH, et al. Rate of progression from mild cognitive 

impairment to dementia in an essential tremor cohort: 

A prospective, longitudinal study. Parkinsonism Relat 

Disord. 2020; 74: 38–42. DOI: https://doi.org/10.1016/j.

parkreldis.2020.04.008

37. Shill HA, Mehta S, Adler CH. Essential tremor and cognitive 

decline. Parkinsonism Relat Disord. 2021; 83: 125. DOI: 

https://doi.org/10.1016/j.parkreldis.2020.12.012

38. Louis ED, et al. Progression to dementia in patients with 

essential tremor. Parkinsonism Relat Disord. 2021; 83: 123–

124. DOI: https://doi.org/10.1016/j.parkreldis.2020.12.011

39. Welton T, et al. Essential tremor. Nat Rev Dis Primers. 2021; 

7(1): 83. DOI: https://doi.org/10.1038/s41572-021-00314-w

40. Louis ED. Twelve clinical pearls to help distinguish essential 

tremor from other tremors. Expert Rev Neurother. 2014; 14(9): 

1057–65. DOI: https://doi.org/10.1586/14737175.2014.936389

41. Kestenbaum M, et al. Intention Tremor of the Legs in 

Essential Tremor: Prevalence and Clinical Correlates. 

Mov Disord Clin Pract. 2015; 2(1): 24–28. DOI: https://doi.

org/10.1002/mdc3.12099

42. Nisticò R, et al. Evaluation of rest tremor in different positions 

in Parkinson’s disease and essential tremor plus. Neurol Sci; 

2022. DOI: https://doi.org/10.1007/s10072-022-05885-4

43. Koller WC, Busenbark K, Miner K. The relationship of 

essential tremor to other movement disorders: report on 678 

patients. Essential Tremor Study Group. Ann Neurol. 1994; 

35(6): 717–23. DOI: https://doi.org/10.1002/ana.410350613

44. Bhatia KP, et al. Consensus Statement on the classification 

of tremors. from the task force on tremor of the International 

Parkinson and Movement Disorder Society. Mov Disord. 2018; 

33(1): 75–87. DOI: https://doi.org/10.1002/mds.27121

45. Rajalingam R, et al. Essential tremor plus is more common 

than essential tremor: Insights from the reclassification of a 

cohort of patients with lower limb tremor. Parkinsonism Relat 

Disord. 2018; 56: 109–110. DOI: https://doi.org/10.1016/j.

parkreldis.2018.06.029

46. Latorre A, et al. The MDS consensus tremor classification: 

The best way to classify patients with tremor at present. J 

Neurol Sci. 2022; 435: 120191. DOI: https://doi.org/10.1016/j.

jns.2022.120191

47. Lenka A, Louis ED. Do We Belittle Essential Tremor by 

Calling It a Syndrome Rather Than a Disease? Yes. Front 

Neurol. 2020; 11: 522687. DOI: https://doi.org/10.3389/

fneur.2020.522687

48. Shetty N. Essential Tremor-Do We Have Better Therapeutics? 

A Review of Recent Advances and Future Directions. Curr 

Neurol Neurosci Rep; 2022. DOI: https://doi.org/10.1007/

s11910-022-01185-8

https://doi.org/10.7189/jogh.11.04028 
https://doi.org/10.1007/BF00314310 
https://doi.org/10.1007/BF00314310 
https://doi.org/10.1016/j.parkreldis.2010.07.011 
https://doi.org/10.1016/j.parkreldis.2010.07.011 
https://doi.org/10.1177/0961203317725585 
https://doi.org/10.1177/0961203317725585 
https://doi.org/10.1016/j.prdoa.2021.100101 
https://doi.org/10.5334/tohm.239 
https://doi.org/10.5334/tohm.239 
https://doi.org/10.3389/fneur.2018.00027 
https://doi.org/10.3389/fneur.2016.00060 
https://doi.org/10.1080/09638288.2019.1574915 
https://doi.org/10.1080/09638288.2019.1574915 
https://doi.org/10.1002/mdc3.12207 
https://doi.org/10.1002/mdc3.12207 
https://doi.org/10.5334/tohm.182 
https://doi.org/10.1016/j.jns.2017.11.020 
https://doi.org/10.1016/j.neubiorev.2019.10.021 
https://doi.org/10.1016/j.neubiorev.2019.10.021 
https://doi.org/10.1016/j.parkreldis.2014.09.006 
https://doi.org/10.1016/j.parkreldis.2014.09.006 
https://doi.org/10.3389/fneur.2021.650601 
https://doi.org/10.1016/j.parkreldis.2020.04.008 
https://doi.org/10.1016/j.parkreldis.2020.04.008 
https://doi.org/10.1016/j.parkreldis.2020.12.012 
https://doi.org/10.1016/j.parkreldis.2020.12.011 
https://doi.org/10.1038/s41572-021-00314-w 
https://doi.org/10.1586/14737175.2014.936389 
https://doi.org/10.1002/mdc3.12099 
https://doi.org/10.1002/mdc3.12099 
https://doi.org/10.1007/s10072-022-05885-4 
https://doi.org/10.1002/ana.410350613 
https://doi.org/10.1002/mds.27121 
https://doi.org/10.1016/j.parkreldis.2018.06.029 
https://doi.org/10.1016/j.parkreldis.2018.06.029 
https://doi.org/10.1016/j.jns.2022.120191 
https://doi.org/10.1016/j.jns.2022.120191 
https://doi.org/10.3389/fneur.2020.522687 
https://doi.org/10.3389/fneur.2020.522687 
https://doi.org/10.1007/s11910-022-01185-8 
https://doi.org/10.1007/s11910-022-01185-8 


10Iglesias-Hernandez et al. Tremor and Other Hyperkinetic Movements DOI: 10.5334/tohm.704

49. Sepúlveda Soto MC, Fasano A. Essential tremor: New 

advances. Clin Park Relat Disord. 2020; 3: 100031. DOI: 

https://doi.org/10.1016/j.prdoa.2019.100031

50. Amlang CJ, Trujillo DD, Louis ED. Essential Tremor as a 

“Waste Basket” Diagnosis: Diagnosing Essential Tremor 

Remains a Challenge. Front Neurol. 2020; 11: 172. DOI: 

https://doi.org/10.3389/fneur.2020.00172

51. Boise L, et al. Willingness to Be a Brain Donor: A Survey of 

Research Volunteers From 4 Racial/Ethnic Groups. Alzheimer 

Dis Assoc Disord. 2017; 31(2): 135–140. DOI: https://doi.

org/10.1097/WAD.0000000000000174

52. Glover CM, et al. Perceived Impediments to Completed Brain 

Autopsies Among Diverse Older Adults Who Have Signed a 

Uniform Anatomical Gift Act for Brain Donation for Clinical 

Research. Ethn Dis. 2020; 30(Suppl 2): 709–718. DOI: https://

doi.org/10.18865/ed.30.S2.709

53. Louis ED, Clark L, Ottman R. Familial Aggregation and 

Co-Aggregation of Essential Tremor and Parkinson’s Disease. 

Neuroepidemiology. 2016; 46(1): 31–6. DOI: https://doi.

org/10.1159/000442021

54. Schmaltz F. Brain research on Nazi “euthanasia” victims: 

Legal conflicts surrounding Scientology’s instrumentalization 

of the Kaiser Wilhelm Society’s history against the Max 

Planck Society. J Hist Neurosci. 2022; 1–25. DOI: https://doi.

org/10.1080/0964704X.2021.2019553

55. Verheijde JL, Rady MY, McGregor JL. The United States 

Revised Uniform Anatomical Gift Act (2006): New challenges 

to balancing patient rights and physician responsibilities. 

Philosophy, Ethics, and Humanities in Medicine. 2007; 2(1): 

19. DOI: https://doi.org/10.1186/1747-5341-2-19

56. Chakrabarti P, et al. How do patients and physicians 

perceive immune thrombocytopenia (ITP) as a disease? 

Results from Indian analysis of ITP World Impact Survey 

(I-WISh). J Patient Rep Outcomes. 2022; 6(1): 24. DOI: https://

doi.org/10.1186/s41687-022-00429-y

57. Monin JK, et al. Psychological Suffering in Essential Tremor: A 

Study of Patients and Those Who Are Close to Them. Tremor 

Other Hyperkinet Mov (N Y). 2017; 7: 526. DOI: https://doi.

org/10.5334/tohm.338

58. Huey ED, et al. Self-report depressive symptoms are 

dissociated from tremor severity in essential tremor. 

Parkinsonism Relat Disord. 2018; 50: 87–93. DOI: https://doi.

org/10.1016/j.parkreldis.2018.02.031

59. Cersonsky TEK, et al. Demoralization in essential tremor: 

prevalence, clinical correlates, and dissociation from tremor 

severity. CNS Spectr. 2020; 25(1): 16–23. DOI: https://doi.

org/10.1017/S1092852918001633

60. Gutierrez J, et al. Worse and Worse and Worse: Essential 

Tremor Patients’ Longitudinal Perspectives on Their Condition. 

Front Neurol. 2016; 7: 175. DOI: https://doi.org/10.3389/

fneur.2016.00175

61. Park J, Galvin JE. Pre-Loss Grief in Caregivers of Older Adults 

with Dementia with Lewy Bodies. J Alzheimers Dis. 2021; 

82(4): 1847–1859. DOI: https://doi.org/10.3233/JAD-210616

62. O’Connor MF. Grief: A Brief History of Research on How Body, 

Mind, and Brain Adapt. Psychosom Med. 2019; 81(8): 731–

738. DOI: https://doi.org/10.1097/PSY.0000000000000717

63. Pérez-González A, Vilajoana-Celaya J, Guàrdia-Olmos 

J. Alzheimer’s Disease Caregiver Characteristics and Their 

Relationship with Anticipatory Grief. Int J Environ Res 

Public Health. 2021; 18(16). DOI: https://doi.org/10.3390/

ijerph18168838

64. Dehpour T, Koffman J. Assessment of anticipatory grief 

in informal caregivers of dependants with dementia: a 

systematic review. Aging Ment Health. 2022; 1–14. DOI: 

https://doi.org/10.1080/13607863.2022.2032599

65. Paun O, et al. A chronic grief intervention for dementia family 

caregivers in long-term care. West J Nurs Res. 2015; 37(1): 

6–27. DOI: https://doi.org/10.1177/0193945914521040

66. Schultz A, et al. A pilot study of disease related education 

and psychotherapeutic support for unresolved grief in 

parents of children with CF. Sci Rep. 2022; 12(1): 5746. DOI: 

https://doi.org/10.1038/s41598-022-09463-8

67. Liu Z, Heffernan C, Tan J. Caregiver burden: A concept 

analysis. Int J Nurs Sci. 2020; 7(4): 438–445. DOI: https://doi.

org/10.1016/j.ijnss.2020.07.012

68. Pinciotti CM, et al. Negative Consequences of Family 

Caregiving for Veterans With PTSD and Dementia. J Nerv Ment 

Dis. 2017; 205(2): 106–111. DOI: https://doi.org/10.1097/

NMD.0000000000000560

69. Aung TNN, et al. Caregiver Burden and Associated Factors 

for the Respite Care Needs among the Family Caregivers of 

Community Dwelling Senior Citizens in Chiang Mai, Northern 

Thailand. Int J Environ Res Public Health. 2021; 18(11). DOI: 

https://doi.org/10.3390/ijerph18115873

70. Xu L, et al. Caregiving intensity and caregiver burden among 

caregivers of people with dementia: The moderating roles of 

social support. Arch Gerontol Geriatr. 2021; 94: 104334. DOI: 

https://doi.org/10.1016/j.archger.2020.104334

71. Richardson TJ, et al. Caregiver health: health of caregivers 

of Alzheimer’s and other dementia patients. Curr Psychiatry 

Rep. 2013; 15(7): 367. DOI: https://doi.org/10.1007/s11920-

013-0367-2

72. Morgan S, et al. The Experience of Essential Tremor 

Caregivers: Burden and Its Correlates. Front Neurol. 2017; 8: 

396. DOI: https://doi.org/10.3389/fneur.2017.00396

73. Hickman R, et al. The “Caring Giver”: Emotional Caregiving 

in the Setting of Essential Tremor. Res Aging. 2020; 42(2): 

83–91. DOI: https://doi.org/10.1177/0164027519890132

74. Kretzschmar H. Brain banking: opportunities, challenges and 

meaning for the future. Nat Rev Neurosci. 2009; 10(1): 70–8. 

DOI: https://doi.org/10.1038/nrn2535

https://doi.org/10.1016/j.prdoa.2019.100031 
https://doi.org/10.3389/fneur.2020.00172 
https://doi.org/10.1097/WAD.0000000000000174 
https://doi.org/10.1097/WAD.0000000000000174 
https://doi.org/10.18865/ed.30.S2.709 
https://doi.org/10.18865/ed.30.S2.709 
https://doi.org/10.1159/000442021 
https://doi.org/10.1159/000442021 
https://doi.org/10.1080/0964704X.2021.2019553
https://doi.org/10.1080/0964704X.2021.2019553
https://doi.org/10.1186/1747-5341-2-19
https://doi.org/10.1186/s41687-022-00429-y
https://doi.org/10.1186/s41687-022-00429-y
https://doi.org/10.5334/tohm.338 
https://doi.org/10.5334/tohm.338 
https://doi.org/10.1016/j.parkreldis.2018.02.031 
https://doi.org/10.1016/j.parkreldis.2018.02.031 
https://doi.org/10.1017/S1092852918001633 
https://doi.org/10.1017/S1092852918001633 
https://doi.org/10.3389/fneur.2016.00175 
https://doi.org/10.3389/fneur.2016.00175 
https://doi.org/10.3233/JAD-210616 
https://doi.org/10.1097/PSY.0000000000000717 
https://doi.org/10.3390/ijerph18168838 
https://doi.org/10.3390/ijerph18168838 
https://doi.org/10.1080/13607863.2022.2032599 
https://doi.org/10.1177/0193945914521040 
https://doi.org/10.1038/s41598-022-09463-8 
https://doi.org/10.1016/j.ijnss.2020.07.012 
https://doi.org/10.1016/j.ijnss.2020.07.012 
https://doi.org/10.1097/NMD.0000000000000560 
https://doi.org/10.1097/NMD.0000000000000560 
https://doi.org/10.3390/ijerph18115873 
https://doi.org/10.1016/j.archger.2020.104334 
https://doi.org/10.1007/s11920-013-0367-2 
https://doi.org/10.1007/s11920-013-0367-2 
https://doi.org/10.3389/fneur.2017.00396 
https://doi.org/10.1177/0164027519890132 
https://doi.org/10.1038/nrn2535 


11Iglesias-Hernandez et al. Tremor and Other Hyperkinetic Movements DOI: 10.5334/tohm.704

TO CITE THIS ARTICLE:
Iglesias-Hernandez D, Berry D, Hernandez N, Louis ED. Brain Donation Decisions as Disease Specific Behaviors: An Elucidation of the 
Donation Process in the Context of Essential Tremor. Tremor and Other Hyperkinetic Movements. 2022; 12(1): 25, pp. 1–11. DOI: https://doi.
org/10.5334/tohm.704

Submitted: 27 May 2022     Accepted: 11 July 2022     Published: 23 August 2022

COPYRIGHT:
© 2022 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 
License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited. See http://creativecommons.org/licenses/by/4.0/.

Tremor and Other Hyperkinetic Movements is a peer-reviewed open access journal published by Ubiquity Press.

75. Isik AT, et al. The importance of brain banking for dementia 

practice: the first experience of Turkey. Cell Tissue Bank. 2020; 

21(3): 367–375. DOI: https://doi.org/10.1007/s10561-020-

09835-2

76. Filshtein TJ, et al. Neuropathological Diagnoses of Demented 

Hispanic, Black, and Non-Hispanic White Decedents Seen at 

an Alzheimer’s Disease Center. J Alzheimers Dis. 2019; 68(1): 

145–158. DOI: https://doi.org/10.3233/JAD-180992

77. Louis ED, et al. Validity of probands’ reports and self-reports 

of essential tremor: Data from a large family study in North 

America. J Neurol Sci. 2018; 393: 45–50. DOI: https://doi.

org/10.1016/j.jns.2018.08.006

78. Louis ED, et al. A population-based study of mortality in 

essential tremor. Neurology. 2007; 69(21): 1982–9. DOI: 

https://doi.org/10.1212/01.wnl.0000279339.87987.d7

79. Ulivelli M, et al. Mortality of Parkinson’s disease in Italy from 

1980 to 2015; Neurol Sci. 2022. DOI: https://doi.org/10.1007/

s10072-021-05854-3

80. Bai R, Dong W. Trends in Mortality Rates for Alzheimer’s 

Disease and Other Dementias Over 30 Years in China. Am 

J Alzheimers Dis Other Demen. 2021; 36. DOI: https://doi.

org/10.1177/15333175211044884

81. Tarakad A, Jankovic J. Essential Tremor and Parkinson’s 

Disease: Exploring the Relationship. Tremor Other Hyperkinet 

Mov (N Y). 2018; 8: 589. DOI: https://doi.org/10.5334/

tohm.441

82. Rocca WA, et al. Increased risk of essential tremor in first-

degree relatives of patients with Parkinson’s disease. Mov 

Disord. 2007; 22(11): 1607–14. DOI: https://doi.org/10.1002/

mds.21584

https://doi.org/10.5334/tohm.704
https://doi.org/10.5334/tohm.704
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s10561-020-09835-2 
https://doi.org/10.1007/s10561-020-09835-2 
https://doi.org/10.3233/JAD-180992 
https://doi.org/10.1016/j.jns.2018.08.006 
https://doi.org/10.1016/j.jns.2018.08.006 
https://doi.org/10.1212/01.wnl.0000279339.87987.d7 
https://doi.org/10.1007/s10072-021-05854-3 
https://doi.org/10.1007/s10072-021-05854-3 
https://doi.org/10.1177/15333175211044884 
https://doi.org/10.1177/15333175211044884 
https://doi.org/10.5334/tohm.441 
https://doi.org/10.5334/tohm.441 
https://doi.org/10.1002/mds.21584
https://doi.org/10.1002/mds.21584

