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Background: Essential tremor (ET) is associated with physical and cognitive impair-
ments, as well as embarrassment, avoidance of social settings, and related difficulties
that negatively impact the lives of patients. In similar disease contexts, burden on friends
and relatives acting as caregivers has been noted and has well-documented implica-
tions. There has been no study examining caregiver burden related to ET.

Methods: Data were gathered from 55 ET participants enrolled in a clinical study and
their caregivers. The Zarit Burden Interview was used to assess caregiver burden.
To assess clinical features that may be associated with burden, we collected several
variables including the Montreal Cognitive Assessment, self-reported tremor disability,
a videotaped neurological examination, questionnaires assessing ET participants’ suf-
fering, caregivers’ perceptions of that suffering, and both caregiver and ET participant
depressive symptoms. Spearman’s correlations were performed between caregiver
burden and clinical features, and we created a multivariate linear regression model
predicting caregiver burden.

Results: Many ET caregivers provide little to no care and experience little to no burden.
However, some caregivers (11%) provide over 25 h of care/week, and 13% experience
high levels of burden. Caregivers most commonly provided assistance with writing and
cooking. Increased burden was associated with the ET participants’ decreased cogni-
tion, more caregiving tasks, more hours/week of caregiving activities, a longer duration
of care, more ET participant falls/year, more medications taken by the ET participant, and
more depressive symptoms in both the ET participant and the caregiver (all p < 0.05).
ET participants’ suffering and their caregivers’ perceptions of suffering were both asso-
ciated with increased burden. Neither tremor severity score nor self-reported tremor
disability score was associated with increased caregiver burden. Using a multivariate
linear regression model, we found that caregivers’ increased perception of their partners’
suffering was the best predictor of caregiver burden.
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Conclusion: While not all relatives and friends of ET patients provide extensive care
or experience high burden, there is a group reporting high levels of caregiver burden
that requires the attention and counseling of clinicians. This burden is associated with
primarily non-tremor symptoms of ET and with caregivers’ perception that their partners

are suffering.

Keywords: clinical, essential tremor, caregiver burden, suffering, cognition

INTRODUCTION

Essential tremor (ET) is a progressive neurological disease that
can have a significant impact on patients’ activities and life
satisfaction (1). Due to tremors, ET patients may experience
functional disability (2) and diminished quality of life (3). Fine
motor skills are particularly challenging; patients with ET often
use modified utensils (4) or leave all writing tasks to a part of
the day when tremors are mildest. Patients with more severe
ET may be completely unable to use silverware or glassware
without spilling all contents, and writing may be impossible
(5). ET patients may also experience a host of additional non-
tremor symptoms (6) including problems with balance (7-9),
cognitive impairment compared with healthy controls (10-12),
and sleep dysregulation (10, 13). Cognitive deficits are not
uncommon, affecting 30-60% of patients (14), but run a wide
range of severities from subclinical abnormalities to mild cogni-
tive impairment (MCI) and dementia. Specific cognitive deficits
in ET include impairments in executive function, working
memory, verbal memory, and language (14, 15). Furthermore,
individuals with ET also experience increased frailty as they
age (16), and psychosocial factors contribute to the difficulty
of dealing with ET. Many patients experience embarrassment
(2, 17), anxiety (2, 17), and depression (8), with some patients
meeting diagnostic criteria for social anxiety disorder and
social phobia (18, 19).

Typically, the impairments due to ET are not severe enough
to require constant care or paid caregivers. However, these
challenges can require the assistance of relatives and friends
who take on caregiving activities and act as caregivers. Patients
may rely on family or friends to assist with eating, drinking, and
dressing and to perform tasks such as writing checks or com-
pleting forms. In patients with voice tremors (approximated at
12% of all ET patients) (20), friends, and relatives will act as
interpreters to assist the patient in being understood. Finally, ET
caregivers provide emotional and psychological support. While
we know that care providing can be burdensome across disease
contexts, the experience of ET caregivers is unknown and is in
need of exploration. In fact, a recent patient-needs assessment
for ET identified “support for family members and caregivers”
as an area of care that needed improvement (21).

In the literature, caregiver burden is defined as the diminish-
ment of one’s emotional, physical, social, or financial well-being
as a result of providing care (22). Caregiver burden has been
well-described in patient populations that share similarities with
ET, including the frail elderly (23), Parkinson’s disease (PD) (24),
dementia (25), and MCI (26). In these studies, burden is associ-
ated with a pattern of patient and caregiver attributes. Typically,

caregiver burden increases with disease severity and impaired
patient cognition (16, 27). Additionally, large time investments
by the caregiver have been found to be particularly burdensome,
and both patient and caregiver mood seem to play an important
role in moderating levels of caregiver burden.

This study has three aims: first, to assess the levels of car-
egiver burden in the ET population. Second, to determine the
characteristics of both caregivers and ET patients that are corre-
lated with burden. Based on previous work examining caregiver
burden in similar populations, we hypothesize that increased
tremor severity (14), longer duration of care (28), and cogni-
tive impairment (29) will be associated with burden. Finally,
previous research in multiple illness contexts has shown that
caregivers who perceive their partner to be suffering experience
a higher level of burden (23). Suffering as a construct is typi-
cally measured along three parameters (psychological, physical,
and existential/spiritual distress) (30) and is assessed from the
perspective of both the caregiver and the patient. Focusing on
the dimensions of physical and psychological suffering, we will
explore this relationship in the ET context. It is hypothesized
that in ET as well, those caregivers who perceive more suffer-
ing experience more burden. This research aims to clarify the
experiences of ET relatives and caregivers so that clinicians can
provide the appropriate support and counseling.

MATERIALS AND METHODS

Sample

The cohort of ET participants for theseanalyses of caregiver burden
came from a larger longitudinal study of cognitive function in ET
that began in July 2014 (Clinical Pathological Study of Cognitive
Impairment in Essential Tremor, NINDS ROINS086736). The
institutional review boards of Yale University and Columbia
University approved that study, which aims to clinically and
pathologically characterize a cohort of individuals with ET using
motor, neuropsychiatric, and neuropsychological measures.
Participants were recruited for this longitudinal study using
advertisements on the International Essential Tremor Foundation
webpage with the following eligibility criteria: (1) diagnosis of ET,
(2) =55 years old, (3) willingness to perform study measures and
be a brain donor, and (4) did not have deep brain stimulation
surgery for ET. Data collection for research on caregiver burden
began in October 2015 and ended in July 2016, and the current
analyses considered the first 55 participants and their caregivers
(designated by the participant as a person who could provide
perspective on their well-being) who completed research assess-
ments. Caregivers were recruited through conversation with
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each participant. Most caregivers (92.7%) were family members,
primarily the children or spouses of participants. Assessment of
clinical features, including cognition, tremor, and psychological
factors, was conducted in participants’ homes by trained research
assistants (Sarah Morgan, Sarah Kellner, Kathleen Collins, or
Brittany Rohl). Data on caregivers’ experiences were collected
via 30-60-min telephone interviews by trained study research
assistants following the in-home visit.

ET Participant Assessments
As a part of the larger longitudinal study, each participant took
part in a 4-6 h clinical and cognitive assessment conducted by
trained research assistants in participants homes around the
United States. The assessment included a videotaped neurological
examination and a series of questionnaires.

Demographics and Clinical Information
Data were collected on participants’ age, gender, disease history,
number of falls in the past year, and medications (Table 1).

Cognitive Ability

The Montreal Cognitive Assessment (MoCA) is a commonly
used 30-point test of global cognition designed to detect MCI
(31). Higher scores indicate higher cognitive abilities, and a score
of 26 or lower is considered to be abnormal.

Depressive Symptoms
The Geriatric Depression Scale (GDS) is a validated, reliable
30-item inventory (range: 0-30) commonly used to assess depres-
sive symptoms in the elderly (32) where higher scores indicate
more depressive symptoms.

Physical and Psychological Suffering

Suffering was assessed by a reliable and valid scale with physical
and psychological components (30). The seven-item physical
suffering scale (range: 0-21) contains symptoms such as “fatigue,”
“physical discomfort;” etc. The 18-item psychological suffering
scale (range: 0-54) asks about both positive and negative feelings:
“frustrated,” “cheerful,” “hopeless,” etc. We modified the wording of
several items to best fit the ET population. Higher scores on both
scales indicate more suffering. Both the physical and psychological
scales show good internal consistency (Cronbach’s alphas = 0.66;
0.89). Participants self-administered both suffering scales and the
GDS at the time of the visit with the assistance of study personnel.

Tremor Disability

A 10-item tremor disability questionnaire (range: 0-20, higher
scores indicate greater disability) was administered (33, 34).
Participants were asked about their difficulty with a range of daily
activities: “carrying a cup of coffee,” “dialing a telephone,” etc.
(0 =none, 1 = need to modify or loss of efficiency, 2 = disability).
The questionnaire showed good validity, reliability, and internal
consistency (Cronbach’s alpha = 0.96) (33).

Tremor Severity

The videotaped neurological examination was reviewed by a
neurologist specializing in movement disorders (EDL) who used
areliable (35) and valid (36) clinical rating scale, the Washington
Heights-Inwood Genetic Study of ET (WHIGET) tremor rating
scale, to confirm ET diagnoses and to rate tremor severity. The
valid and reliable (36) WHIGET diagnostic criteria required
moderate or greater amplitude kinetic tremor during three or
more tests or a head tremor, in the absence of PD, dystonia, or

TABLE 1 | Descriptive variables for ET participants (n = 55) and caregivers (n = 55).

ET participants ET caregivers

Age in years 76.9 = 10.1 (66-97) Age in years 66.6 + 12.7 (41-89)
Female gender 35 (63.6%) Female gender 35 (63.6%)
White race 53 (96.4%) White race 50 (90.9%)
Education in years 16.5 +2.6 Education in years 16.3+2.3

# of prescription medications 6.8+ 10.8 Caregiver relationship to ET participant

Total tremor score 23.1+55 Spouse 31 (566.4%)
Tremor disability score 142 +49 Child 16 (29.1%)
Age at onset of tremor in years 41.4 + 22.3 (5-78) Friend 4 (7.3%)
Tremor duration in years 35.5 + 21.5 (2-87) Other (niece, daughter-in-law, girlfriend) 4 (7.3%)
Head tremor on examination 33 (60.0%) Caregiver living with ET participant 34 (61.8%)
Voice tremor on examination 26 (47.3%) Duration of care in years 6.7 £ 12.0 (0-63)
# of falls in past year 11+25 Total assistance tasks 3.2+ 3.0 (0-10)
GDS score 6.3+5.5 Hours per week providing care 5.1 £ 9.9 (0-40)
MoCA score 24.8 + 3.9 median = 26.0 CES-D-10 score 4.8+48
CDR Finds caregiving rewarding?

0 0 (72.7%) Very rewarding 26 (47.3%)

0.5 12 (21.8%) Somewhat rewarding 19 (34.5%)

1 2 (3.6%) Not at all rewarding 8 (14.5%)

2 1(1.8%) Unknown 2 (3.6%)
Physical suffering score 6.9+34 Perceived physical suffering score 7.6+49
Psychological suffering score 83+75 Perceived psychological suffering score 10.7 £ 9.3

ZBI-12 score 6.1 + 8.2 (0-30)

CDR, Clinical Dementia Rating; CES-D-10, Center for Epidemiological Studies Short Depression Scale; ET, essential tremor; GDS, Geriatric Depression Scale; MoCA, Montreal

Cognitive Assessment; ZBI-12, Short Zarit Burden Inventory.
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another cause (37). Severity scores were calculated from one pos-
tural tremor test and five kinetic tremor tests in each arm resulting
in a total tremor score (12 total tests, range: 0-36) where higher
scores indicated greater tremor (38). Head and voice tremor was
noted as present or absent.

Caregiver Interviews

Caregivers completed measures of their perceptions of ET par-
ticipants’ cognitive and functional abilities, including a Clinical
Dementia Rating (CDR) interview to evaluate functional abilities.
The CDR ranges from 0 to 3 (0 = normal cognition, 0.5 = ques-
tionable dementia/MCI, 1 = mild dementia, 2 = moderate
dementia, 3 = severe dementia) (39, 40). Caregivers were then

TABLE 2 | Tasks of daily living with which ET caregivers provide assistance.

Caregivers providing
assistance, n (%)

Writing (e.g., signing name)
Cooking (e.g., chopping veggies, setting table) 18
Walking (e.g., losing balance) 17 (
Transportation (e.g., operating vehicle) 17 (30.9
Eating (e.g., cutting food) 16 (29.1
House/yard work (e.g., vacuuming, dishes, gardening) 16 (29.1
14 (
12 ¢
10 (
7

24 (43.6
32.7
30.9

Using a computer/phone (e.g., pressing correct buttons) 25.5
Drinking (e.g., pouring water, drinking from cup) 21.8
Dressing (e.g., buttons) 18.2
Administering medication (e.g., setting out pills) 12.7

)
)
)
)
)
)
)
)
)
)

ET, essential tremor.

asked to participate in a study concerning the experiences of rela-
tives and caregivers of individuals with ET, and if amenable, they
were verbally consented over the telephone as approved by the
Yale University institutional review board. Data gathered during
the telephone call included the following, which all pertained to
the experiences of the caregivers themselves.

Demographics

Questionnaires also included inquiries into extent of care pro-
viding and assistance tasks (Table 1). Caregivers were asked to
endorse the tasks with which they assisted participants from a list
of 10 items (Table 2).

Caregiver Burden

The Zarit Burden Inventory Short Form (ZBI-12) (range: 0-48) is
a validated and reliable short form of the Zarit Burden Inventory
(ZBI) used to measure burden experienced by caregivers of the
elderly or disabled (41, 42). Caregivers endorse the frequency of
each suggested feeling (e.g., “Do you feel angry around your rela-
tive?,” “Do you feel that your health has suffered because of your
involvement with your relative?”) on a scale from 0 (never) to 4
(nearly always). Higher scores indicate more burden, and scores
above 17 indicate high burden (43). The ZBI-12 showed good
internal consistency: Cronbach’s alpha = 0.90 (Table 3).

ET-Specific Caregiver Burden
To quantify ET-specific caregiver burden, five Likert-scale ques-
tions with options 0 (never) to 4 (always) were asked (Table 3).

TABLE 3 | Caregivers’ responses to ZBI-12 and to ET-specific burden questions.

Do you feel... Never (0) Rarely (1) Sometimes (2) Quite frequently (3) Nearly always (4)
ZBI-12

...that because of the time you spend with your relative that you do not 42 (76%) 4 (7%) 6 (11%) 3 (5%) 0 (0%)
have enough time for yourself?

...stressed between caring for your relative and trying to meet other 39 (71%) 5 (9%) 7 (13%) 3 (5%) 1(2%)
responsibilities (work/family)?

...angry when you are around your relative? 43 (78%) 5 (9%) 6 (11%) 1(2%) 0 (0%)
...that your relative currently affects relationships with family members or 42 (76%) 5 (9%) 5 (9%) 2 (4%) 1(2%)
friends in a negative way?

...strained when you are around your relative? 38 (69%) 6 (11%) 4 (7%) 5 (9%) 2 (4%)
...that your health has suffered because of your involvement with your 51 (92%) 1(2%) 1(2%) 1(2%) 1(2%)
relative?

...that you do not have as much privacy as you would like because of 49 (89%) 1(2%) 2 (4%) 2 (4%) 1(2%)
your relative?

...that your social life has suffered because you are caring for your 46 (84%) 2 (4%) 2 (4%) 4 (7%) 1(2%)
relative?

...that you have lost control of your life since your relative’s illness? 51 (93%) 2 (4%) 0 (0%) 1(2%) 1 (2%)
...uncertain what to do about your relative? 30 (55%) 7 (183%) 9 (16%) 5 (9%) 4 (7%)
...you should be doing more for your relative? 32 (568%) 8 (156%) 7 (13%) 6 (11%) 2 (4%)
...you could do a better job in caring for your relative? 35 (64%) 7 (13%) 8 (15%) 3 (5%) 2 (4%)
ET-specific burden questions

...worried about the assumptions others might make about your relative 48 (87%) 2 (4%) 3 (5%) 1(2%) 1(2%)
due to their tremor?

...embarrassed that you need to assist your relative with daily activities? 54 (98%) 1(2%) 0 (0%) 0 (0%) 0 (0%)
...concerned about how your relative’s illness will progress over time? 13 (24%) 11 (20%) 12 (22%) 11 (20%) 8 (15%)
...concerned that you assist your relative more than they actually need? 48 (87 %) 2 (4%) 1(2%) 2 (4%) 2 (4%)
...concerned that your assistance prevents your relative from achieving 47 (85%) 2 (4%) 2 (4%) 1(2%) 3 (5%)
his/her maximum potential independence?

ET, essential tremor; ZBI-12, Short Zarit Burden Inventory.
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We summed these responses to create an ET-specific caregiver
burden score with a range of 0-20, where higher scores indicate
more ET-specific burden.

Depressive Symptoms

The Center for Epidemiological Studies Depression Scale
(CES-D) is a validated measure for assessing depression in the
general population (44). The 10-item version (CES-D-10, range:
0-30, with higher scores indicating more depressive symptoms)
includes statements such as “I felt hopeful about the future” and
“I felt lonely” and has been shown to be reliable and valid (45).

Perceived Suffering of ET Participant

The perceived suffering scales mirror the ET participants’ suffer-
ing scales (see above) but asked the caregiver their perspective on
how often the participant experienced each item. The physical and
psychological measures are reliable and valid and both showed
good internal consistency (Cronbach’s alphas = 0.73; 0.89) (30).

Statistical Analyses
Statistical analyses were performed using SPSS software (ver-
sion 21.0; IBM Corps). To describe demographics (Table 1)
and the specific tasks with which caregivers provided assistance
(Table 2), mean and SDs as well as percentages are presented.
Percentages are also presented to describe burden experienced
by ET caregivers (Table 3). The ZBI-12 scores were not normally
distributed, so to examine ET participant and caregiver char-
acteristic correlates of caregiver burden, non-parametric tests
(Spearman’s rank correlations and Mann-Whitney U tests) were
used (Table 4).

To examine the hypothesis that perceptions of suffering
would be associated with burden, a linear regression model was

TABLE 4 | Spearman’s correlations with ZBI-12 score.

ET participant rs p-value ET caregiver rs p-value

Age 0.17 021  Age -0.21 0.12

# of prescription 0.34  0.01  Duration of care 0.39 0.00

medications (in years)

#of fallsin pastyear 0.32  0.02 Total assistance 0.37 0.01
tasks

Total tremor score 0.13 0.33  Hours/week 0.53 0.00
providing care

Tremor disability 0.05 0.71  CES-D-10 score 0.32 0.02

score

Tremor duration 0.18 0.18  Perceived physical 0.41 0.00

(in years) suffering score

GDS score 0.30 0.08 Perceived 0.61 0.00
psychological
suffering score

CDR 0.51 0.00

MoCA score -0.47  0.00

Physical suffering 0.09 0.51

score

Psychological 0.28 0.04

suffering score

rs, Spearman’s rho; CES-D-10, Center for Epidemiological Studies Short Depression
Scale; CDR, Clinical Dementia Rating; ET, essential tremor; MoCA, Montreal Cognitive
Assessment; ZBI-12, Short Zarit Burden Inventory; GDS, Geriatric Depression Scale.

performed that assessed the ability of caregivers’ perceptions
of physical and psychological suffering to predict caregiver
burden above and beyond other patient and caregiver char-
acteristics (Table 5). Our model included covariates that were
associated with both the dependent variable (ZBI-12 score) and
the independent variables (perceived physical and psychologi-
cal suffering scores) at the p < 0.05 level during initial correla-
tion analyses. These variables were: number of prescription
medications, duration of care providing, total assistance tasks,
hours/week providing care, GDS score, CDR, MoCA score, and
psychological suffering score (as reported by ET participant).
ZBI-12 scores were not normally distributed. To meet model
assumptions of normality, ZBI-12 scores underwent square-
root transformation. The model met the assumptions of linear-
ity, homoscedasticity, independence, and normality.

RESULTS

Fifty-five pairs of ET participants and their caregivers completed
all necessary questionnaires for analysis. ET participants had a
mean age of 76.9 years and a mean total tremor score of 23.1
(Table 1). Most caregivers were the spouses (31, 56.4%) or chil-
dren (16, 29.1%) of ET participants. Four caregivers (7.3%) were
friends, and four (7.3%) had another familial relationship (long-
term girlfriend, daughter-in-law, niece) with the ET participant.
Caregivers were on average younger than ET participants with a
mean age of 66.6 (t = —5.76, p < 0.01) (Table 1).

Caregivers perceived higher psychological suffering scores
than ET participants reported (¢t = 2.53, p < 0.05). Caregivers per-
ceived similar physical suffering scores to what ET participants
reported (t = 1.06, p = 0.29) (Table 1).

Aim 1: Quantifying ET Caregiver
Assistance and Caregiver Burden

Caregivers assisted with an average of 3.2 tasks (out of 10) and had
been providing an average of 5.1 h of care per week for 6.7 years
(Table 1). However, within those averages, caregiving varied from
very low to very high. Task assistance ranged from 0 tasks to all 10
of the items on the survey. Seventeen caregivers (31%) reported
providing no care, yet 6 caregivers (11%) reported over 25 and up

TABLE 5 | Linear regression model predicting ZBI-12.

B coefficient p-Value

# of prescription medications -0.05 0.65
Duration of care (in years) 0.16 0.14
Total assistance tasks 0.01 0.92
Hours/week spent providing care -0.06 0.70
GDS score -0.25 0.19
CDR 0.15 0.39
MoCA score -0.10 0.52
Psychological suffering score (reported by 0.09 0.67
participant)

Perceived psychological suffering score (perceived 0.61 0.00
by caregiver)

Physical suffering score (perceived by caregiver) 0.26 0.06

CDR, Clinical Dementia Rating; GDS, Geriatric Depression Scale; MoCA, Montreal
Cognitive Assessment; ZBI-12, Short Zarit Burden Inventory.
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to 40 h/week of care providing, and 11 (20%) reported a duration
of 10 or more years.

The most common task requiring caregiver assistance was
writing, with 24 caregivers (43.6%) providing help. All except two
caregiving tasks (administering medication and dressing) were
reported by over 20% of caregivers (Table 2).

Caregivers reported a mean ZBI-12 score of 6.1 + 8.2
(Table 1). Fifteen caregivers (27%) reported no burden, but 7
caregivers (12.7%) reported levels of burden above 17, indicating
high burden (43).

Within individual ZBI-12 items, caregivers most frequently
endorsed feeling “strained when around (their) relative,” “uncer-
tain about what to do with (their) relative,” and that they “should
be doing more for (their) relative,” with 7 (13%), 9 (16%), and
8 (15%) caregivers, respectively, reporting these feelings “quite
frequently” or “nearly always” (Table 3). In answering the
ET-specific burden questions, 42 (76%) caregivers reported “feel-
ing concern about how (their) loved one’s tremor will progress
over time,” and 19 (34.5%) caregivers reported that feeling “quite
frequently” or “nearly always” (Table 3).

Aim 2: Correlates of Caregiver Burden
Bivariate analyses showed participants’ decreased cognition (lower
MoCA score, higher CDR) and increased depressive symptoms
(higher GDS score) were related to greater caregiver burden.
Additionally, more prescription medications and more falls in the
past year were associated with greater caregiver burden (Table 4).
Finally, there was an association between caregiver burden and
participants’ psychological suffering score (r = 0.28, p < 0.05).
Burden was not correlated with tremor severity score or tremor
disability score. Neither older age of ET participants nor longer
tremor duration was associated with caregiver burden (Table 4).
A Mann-Whitney U test found no significant difference in bur-
den between the caregivers of male or female participants.

For caregivers, more burden was related to more care:
higher ZBI-12 scores were positively associated with increased
assistance tasks, more hours/week providing care, and longer
duration of care providing. Burden (measured by ZBI-12
scores) was also strongly associated with perceived physical and
psychological suffering scores (r = 0.41, p < 0.01; r = —0.61,
p < 0.01, respectively). Finally, caregiver depressive symptoms
were also related to burden: ZBI-12 scores were associated with
increased CES-D-10 scores (Table 4). Mann-Whitney U tests
found no significant difference in burden between caregivers
who were: male/female, spouse/child, cohabiting/non-cohabi-
tating, or between those who found caregiving rewarding/not
rewarding.

Aim 3: Suffering As a Predictor of Burden

The linear regression model predicting square root-transformed
ZBI-12 score included perceived physical and psychological suf-
fering scores as well as ET participant characteristics (number
of prescription medications, GDS score, CDR, MoCA score,
and psychological suffering score as reported by participant)
and measures describing caregiving (duration of care providing,
total assistance tasks, and hours/week providing care). The final
model predicted 55.0% (adjusted R square) of variance in ZBI-12

score, and perceived psychological suffering score was the only
independent predictor of burden (p = 0.00) with a trend seen for
perceived physical suffering (p = 0.06, Table 5).

Further Analyses

To address the idea that the co-presence of dementia may be driv-
ing effects on burden, we conducted further analysis. When only
non-demented participants were included (CDR < 1, n = 52),
overall results changed minimally. The average ZBI-12 score
became 5.2 +7.8 (range: 0—29), and six caregivers (11.5%) reported
high levels of burden—when compared with seven caregivers
(12.7%) who reported high levels of burden in the total group of
both demented and non-demented participants. Caregivers of
non-demented participants provided an average of 4.0 h of care
per week (versus 5.1 h in the larger sample), and four caregivers
(7.8%) provided over 25 h per week [versus six caregivers (10.9%)
in the larger sample]. In bivariate analyses, lower age of caregivers
became significantly correlated with burden (r = —0.29, p < 0.05)
whereas it had not been associated in the larger sample, and psy-
chological suffering score as reported by the ET participant was no
longer associated with burden. All other associations with ZBI-12
score that were significant in the original population remained
significant, including correlations between participants’ cognitive
functioning (CDR and MoCA score) and ZBI-12. After recreat-
ing the linear regression model with the exclusion of demented
participants, perceived psychological suffering score remained the
best predictor of burden (f = 0.64, p = 0.003).

To further assess whether caregiver burden might also be present
in our sample even after having removed participants with even
milder forms of cognitive impairment, we repeated our analyses
excluding any participants with either dementia or MCI (i.e., the 40
included participants all had CDR = 0) and again found that results
changed minimally. The average ZBI-12 score became 4.3 + 7.5
(range:0—29), and five caregivers (12.5%) reported high levels of bur-
den. The percentage of caregivers experiencing high levels of burden
remained very consistent throughout analyses (among all 55 par-
ticipants = 12.7%, among 52 non-demented participants = 11.5%,
and among 40 cognitively normal participants = 12.5%). Caregivers
of cognitively normal ET participants provided an average of 3.0 h
of care per week, and two (5.0%) provided over 25 h of care per
week. In bivariate analyses, correlation coefficients were similar, and
the associations between ZBI-12 score and duration of care, hours/
week of care, BDI-10 score, and perceived psychological suffering
remained significant. No variables were significantly associated
with ZBI-12 score in the cognitively normal group that had not
previously been associated in the full sample. In a linear regression
model including only the 40 cognitively normal ET participants,
perceived psychological suffering again remained the best predictor
of burden (p = 0.48, p = 0.024).

DISCUSSION

Caregiver burden has not been previously assessed in the context
of ET. This study sought to understand the level of caregiver bur-
den in ET, to discover the clinical correlates of such burden, and
to investigate the relationship between perceived patient suffering
and burden.
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We found that while some relatives and loved-ones of our ET
participants are providing little care, others are very active car-
egivers. There are ET caregivers who spend a significant amount
of time (up to 40 h/week) providing care and assisting their
partners with 10 (out of 10) activities of daily living. On average,
caregivers are helping with three of these daily living tasks, and
almost half (43.6%) of all of the caregivers surveyed are assisting
with writing tasks. We found as well that this caregiving can be
burdensome. Our caregivers reported a mean ZBI-12 score of
6.1 + 8.2. Other studies using the same scale to assess caregiver
burden found means of 15.0-17.7 for dementia patients (46, 47),
9.6 for heart failure patients (48), 11.1-12.0 for advanced cancer
patients (46, 48), and 21.7 for patients with acquired brain injury
(46). Average ET ZBI-12 scores are slightly lower than in these
other studied conditions. Yet, the range of ZBI-12 scores that
we found in the ET population is close to matching these other
conditions. The 10th-90th percentile range of ZBI-12 scores
for our ET participants was 0-20.2. For heart failure patient
caregivers, the 10th-90th percentile range was 0-22 (48), and for
advanced cancer patient caregivers, the range was 0-24.2 (48).
12.7% of our ET caregivers reported levels of burden within the
highest quartile level found by the creators of the ZBI-12 (43).
This compares to findings of 30 and 19% in the lung cancer and
heart failure caregiver population, respectively. While many ET
caregivers do not experience much burden, we have found that
there is a group who are burdened at levels that are within the
range of other difficult and disabling conditions.

To our knowledge, there have been no previous studies of
caregiver burden in ET, so we cannot compare our results with
earlier findings. However, the patient and caregiver characteristics
that correlated with burden in this study are largely in-line with
research on PD caregiver burden or MCI caregiver burden. Like
past studies, we found burden to be unrelated to caregivers’ age
but significantly related to the amount of time and number of
tasks that caregivers provided assistance (24). Predictably, years
spent providing care, hours per week dedicated to caregiving,
and the number of tasks with which caregivers assisted were all
associated with increased reports of burden. Also in-line with
previous research in the PD and MCI populations, we found that
ET participants’ decreased cognition was significantly associated
with increased burden for their caregivers (29). Functional cogni-
tion (assessed by the CDR) and global cognition (assessed by the
MoCA) were both related to caregiver burden, and these relation-
ships remained intact in a group of participants with normal cog-
nition or only MCI (as defined by CDR < 1). Although one might
assume tremor severity to be an important indicator of burden,
we did not find associations between burden and either objective
tremor severity scores (as measured by a neurologist) or subjec-
tive tremor disability scores (as reported by the ET participants).
In past PD research, some studies have found caregiver burden to
be connected to tremor severity and some have not (24, 49). Our
results point toward the non-tremor symptoms of ET being more
burdensome to caregivers than the tremor symptoms.

Our findings also suggest a relationship between depression
and caregiver burden that likely warrants further exploration in
the context of ET. Like past studies in other populations, we found
that increased depressive symptoms in either the ET participant

or in the caregiver were associated with higher burden for car-
egivers (24). Perhaps it is particularly burdensome for caregivers
to witness their loved one experience depressive symptoms.

Similarly, we found caregiver perceptions of suffering to be
strongly associated with caregiver burden whereas measures of
patient impairment (total tremor score, tremor disability score)
were not. These findings fit past research which describes perceived
suffering as a significant predictor of caregiver burden even after
adjusting for disability (50). Our data support the hypothesis that
dealing with a partner’s suffering (especially psychological suffer-
ing) is difficult for caregivers and can outweigh the burden of actual
tasks or tangible assistance that caregivers also provide.

This study is limited in that we did not include a group of
healthy, age-matched controls, or a similar disease population.
As no studies of PD or MCI have used the ZBI-12 to assess
caregiver burden, we cannot compare directly to either popula-
tion. A control group would have helped us to place results in
an age-matched context to confirm that the results are disease
specific and not merely aging related. A second limitation is
that our sample came from a population of ET cases who had
agreed to become brain donors, which could have biased our
sample toward people with more severe tremors. However, in our
analyses, we found no correlation between total tremor score and
caregiver burden (r = 0.13, p = 0.33, Table 4) or between tremor
disability score and caregiver burden (r = 0.05, p = 0.71, Table 4).
This lack of association suggests that the potential skewing of our
sample toward more severe tremor is unlikely to have affected our
main results. Furthermore, our sample was not exclusively com-
prised of ET cases with severe tremor; 11 participants (20.0%)
were assigned WHIGET tremor ratings of 1 (low amplitude)
or 1.5 (only occasionally moderately amplitude) on all items of
the videotaped neurological examination (36). An additional
limitation of the study is that the ET cases were of advanced age
and on average had the tremor for more than 30 years. Studies
of ET populations with different characteristics (e.g., younger
age or shorter duration) would be of value and would likely yield
different results. Strengths of this study are our participants’ wide
range of tremor severity and cognitive abilities and our inclusive
definition of the term “caregiver” We were able to broadly assess
the burden on the relatives and friends of ET patients.

Why is caregiver burden important to consider? Research has
shown that caregivers struggling with burden can be immensely
impacted by their responsibilities. Burden has been repeatedly
linked with a lower quality of life (51) and depression (49).
Given our results, we can identify a simple and likely effective
way of reducing burden. We found that perceived suffering
was an important predictor of burden and also that caregivers
over-reported suffering when compared with ET participants.
Conversations in which caregivers are brought to understand the
actual magnitude of suffering felt by ET patients would decrease
perceived suffering and thus begin to reduce burden.

In conclusion, we were able to answer the three aims that this
research set out to explore. We found that some caregivers of
ET patients experience moderate to high levels of burden and
that burden is associated with decreased cognition, the level of
care providing, and depressive symptoms in patients and car-
egivers—but is not associated with tremor severity. Caregivers’
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perception that their partners were psychologically suffering was
also associated with burden and in fact, was the best predictor
of caregiver burden. While not all relatives and friends of ET
patients provide extensive care or experience burden, there is a
group reporting high levels of caregiver burden that requires the
attention and counseling of clinicians. This burden is associated
with primarily non-tremor symptoms of ET and with caregivers’
perception that their partners are suffering.

ETHICS STATEMENT

The cohort of ET participants for these analyses of caregiver burden
came from a larger longitudinal study of cognitive function in ET
that began in July 2014 (Clinical Pathological Study of Cognitive
Impairment in Essential Tremor, NINDS R01NS086736). The
institutional review boards of Yale University and Columbia
University approved that study, which aims to clinically and
pathologically characterize a cohort of individuals with ET using
motor, neuropsychiatric, and neuropsychological measures.

AUTHOR CONTRIBUTIONS

SM was involved in the conception and design of this work, the
analysis and interpretation of data, the drafting of the manuscript,
and she gives final approval of this version to be published and
agreement to be accountable for all aspects of the work in question.
SK was involved in the conception and design of this work, the
acquisition of data, the critical revision of the manuscript, and she
gives final approval of the version to be published and agreement
to be accountable for all aspects of the work in question. JG was
involved in the conception and design of this work, the acquisi-
tion of data, the critical revision of the manuscript, and he gives
final approval of the version to be published and agreement to be
accountable for all aspects of the work in question. KC was involved
in the conception and design of this work, the acquisition of data,
the critical revision of the manuscript, and she gives finalapproval of
the version to be published and agreement to be accountable for all
aspects of the work in question. BR was involved in the conception
and design of this work, the analysis and interpretation of data, the

REFERENCES

1. Gironell A, Ribosa-Nogué R, Gich I, Marin-Lahoz J, Pascual-Sedano B.
Severity stages in essential tremor: a long-term retrospective study using
the glass scale. Tremor Other Hyperkinet Mov (2015) 5:299. doi:10.7916/
D8DVIHQC

2. Louis ED, Barnes L, Albert SM, Cote L, Schneier FR, Pullman SL, et al.
Correlates of functional disability in essential tremor. Mov Disord (2001)
16(5):914-20. doi:10.1002/mds.1184

3. Louis ED, Machado DG. Tremor-related quality of life: a comparison of
essential tremor vs. Parkinson’s disease patients. Parkinsonism Relat Disord
(2015) 21(7):729-35. d0i:10.1016/j.parkreldis.2015.04.019

4. Pathak A, Redmond JA, Allen M, Chou KL. A noninvasive handheld assistive
device to accommodate essential tremor: a pilot study. Mov Disord (2014)
29(6):838-42. doi:10.1002/mds.25796

5. Fahn S, Tolosa E, Concepcion M. Clinical rating scale for tremor. 2nd ed. In:
Jankovic J, Tolosa E, editors. Parkinson’s Disease and Movement Disorders.
Baltimore: Williams and Wilkins (1993). p. 271-80.

critical revision of the manuscript, and she gives final approval of
the version to be published and agreement to be accountable for all
aspects of the work in question. FM was involved in the conception
and design of this work, the analysis and interpretation of data, the
critical revision of the manuscript, and he gives final approval of
the version to be published and agreement to be accountable for all
aspects of the work in question. SC was involved in the conception
and design of this work, the analysis and interpretation of data,
the critical revision of the manuscript, and he gives final approval
of the version to be published and agreement to be accountable
for all aspects of the work in question. EH was involved in the
conception and design of this work, the acquisition of data, the
critical revision of the manuscript, and he gives final approval of
the version to be published and agreement to be accountable for all
aspects of the work in question. EL was involved in the conception
and design of this work, the acquisition of data, the critical revision
of the manuscript, and he gives final approval of the version to be
published and agreement to be accountable for all aspects of the
work in question. JM was involved in the conception and design
of this work, the analysis and interpretation of data, the drafting of
the manuscript, and she gives final approval of this version to be
published and agreement to be accountable for all aspects of the
work in question.

ACKNOWLEDGMENTS

EL has received research support from the National Institutes of
Health: NINDS R01 NS042859 (principal investigator), NINDS
RO1 NS39422 (principal investigator), NINDS R01 NS086736
(principal investigator), NINDS R01 NS073872 (principal inves-
tigator), NINDS RO1 NS085136 (principal investigator), and
NINDS R01 NS088257 (principal investigator).

FUNDING

National Institutes of Health: NINDS ROINS086736. This fund-
ing body played no role in the design of the study, the collec-
tion, analysis, and interpretation of data, or the writing of the
manuscript.

6. Louis ED. Non-motor symptoms in essential tremor: a review of the current
data and state of the field. Parkinsonism Relat Disord (2016) 22(Suppl 1):
$115-8. doi:10.1016/j.parkreldis.2015.08.034

7. Rao AK, Gilman A, Louis ED. Balance confidence and falls in nondemented
essential tremor patients: the role of cognition. Arch Phys Med Rehabil (2014)
95(10):1832-7. d0i:10.1016/j.apmr.2014.04.001

8. Cinar N, Sahin S, Okluoglu Onay T, Karsidag S. Balance in essential tremor
during tandem gait: is the first mis-step an important finding? J Clin Neurosci
(2013) 20(10):1433-7. doi:10.1016/j.jocn.2013.01.013

9. Kronenbuerger M, Konczak ], Ziegler W, Buderath P, Frank B, Coenen VA,
et al. Balance and motor speech impairment in essential tremor. Cerebellum
(2009) 8(3):389-98. d0i:10.1007/s12311-009-0111-y

10. Lee SM, Kim M, Lee HM, Kwon KY, Koh SB. Nonmotor symptoms in essential
tremor: comparison with Parkinson’s disease and normal control. ] Neurol Sci
(2015) 349(1-2):168-73. d0i:10.1016/j.jns.2015.01.012

11. Janicki SC, Cosentino S, Louis ED. The cognitive side of essential tremor: what
are the therapeutic implications? Ther Adv Neurol Disord (2013) 6(6):353-68.
doi:10.1177/1756285613489591

Frontiers in Neurology | www.frontiersin.org

August 2017 | Volume 8 | Article 396


http://www.frontiersin.org/Neurology/
http://www.frontiersin.org
http://www.frontiersin.org/Neurology/archive
https://doi.org/10.7916/D8DV1HQC
https://doi.org/10.7916/D8DV1HQC
https://doi.org/10.1002/mds.1184
https://doi.org/10.1016/j.parkreldis.2015.04.019
https://doi.org/10.1002/mds.25796
https://doi.org/10.1016/j.parkreldis.2015.08.034
https://doi.org/10.1016/j.apmr.2014.04.001
https://doi.org/10.1016/j.jocn.2013.01.013
https://doi.org/10.1007/s12311-009-0111-y
https://doi.org/10.1016/j.jns.2015.01.012
https://doi.org/10.1177/1756285613489591

Morgan et al.

Caregiver Burden in ET

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Sengul Y, Sengul HS, Yucekaya SK, Yucel S, Bakim B, Pazarci NK,
et al. Cognitive functions, fatigue, depression, anxiety, and sleep dis-
turbances: assessment of nonmotor features in young patients with
essential tremor. Acta Neurol Belg (2015) 115(3):281-7. doi:10.1007/s13760-
014-0396-6

Barut BO, Tascilar N, Varo A. Sleep disturbances in essential tremor and
Parkinson disease: a polysomnographic study. ] Clin Sleep Med (2015)
11(6):655-62. doi:10.5664/jcsm.4778

Bermejo-Pareja E, Puertas-Martin V. Cognitive features of essential tremor: a
review of the clinical aspects and possible mechanistic underpinnings. Tremor
Other Hyperkinet Mov (2012) 2:1-9. doi:10.7916/D89W0OD7W

Collins K, Rohl B, Morgan S, Huey E, Cosentino S, Louis ED. Mild cogni-
tive impairment subtypes in a cohort of elderly essential tremor cases. J Int
Neuropsychol Soc (2017) 23(5):390-9. doi:10.1017/S1355617717000170

Louis ED, Benito-Leon ], Vega S, Bermejo-Pareja F. Frailty in elderly persons
with essential tremor: a population-based study (NEDICES). Eur ] Neurol
(2011) 18(10):1251-7. doi:10.1111/j.1468-1331.2011.03374.x

Chandran V, Pal PK, Reddy JY, Thennarasu K, Yadav R, Shivashankar N. Non-
motor features in essential tremor. Acta Neurol Scand (2012) 125(5):332-7.
doi:10.1111/j.1600-0404.2011.01573.x

Lundervold DA, Ament PA, Holt P. Social anxiety, tremor severity, and
tremor disability: a search for clinically relevant measures. Psychiatry J (2013)
2013:257459. doi:10.1155/2013/257459

Schneier FR, Barnes LE Albert SM, Louis ED. Characteristics of social phobia
among persons with essential tremor. J Clin Psychiatry (2001) 62(5):367-72.
doi:10.4088/JCP.v62n0511

Elble RJ. What is essential tremor? Curr Neurol Neurosci Rep (2013) 13(6):353.
doi:10.1007/s11910-013-0353-4

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:10.7916/D87080M9

Zarit SH, Todd PA, Zarit JM. Subjective burden of husbands and wives as care-
givers: a longitudinal study. Gerontologist (1986) 26(3):260-6. doi:10.1093/
geront/26.3.260

Lu N, Liu J, Lou VW. Exploring the reciprocal relationship between caregiver
burden and the functional health of frail older adults in China: a cross-lag
analysis. Geriatr Nurs (2016) 37(1):19-24. doi:10.1016/j.gerinurse.2015.08.014
Martinez-Martin P, Forjaz M]J, Frades-Payo B, Rusinol AB, Fernandez-
Garcia JM, Benito-Leon J, et al. Caregiver burden in Parkinson’s disease. Mov
Disord (2007) 22(7):924-31; quiz 1060. doi:10.1002/mds.21355

Chiao CY, Wu HS, Hsiao CY. Caregiver burden for informal caregivers of
patients with dementia: a systematic review. Int Nurs Rev (2015) 62(3):340-50.
doi:10.1111/inr.12194

Seeher K, Low LE, Reppermund S, Brodaty H. Predictors and outcomes
for caregivers of people with mild cognitive impairment: a systematic
literature review. Alzheimers Dement (2013) 9(3):346-55. doi:10.1016/j.
jalz.2012.01.012

Putzke JD, Whaley NR, Baba Y, Wszolek ZK, Uitti RJ. Essential tremor:
predictors of disease progression in a clinical cohort. ] Neurol Neurosurg
Psychiatry (2006) 77(11):1235-7. doi:10.1136/jnnp.2005.086579

Mello JA, Macq J, Van Durme T, Ces S, Spruytte N, Van Audenhove C, et al.
The determinants of informal caregivers’ burden in the care of frail older
persons: a dynamic and role-related perspective. Aging Ment Health (2017)
21(8):838-43. doi:10.1080/13607863.2016.1168360

Paradise M, McCade D, Hickie IB, Diamond K, Lewis SJ, Naismith SL.
Caregiver burden in mild cognitive impairment. Aging Ment Health (2015)
19(1):72-8. doi:10.1080/13607863.2014.915922

Schulz R, Monin JK, Czaja S, Lingler JH, Beach SR, Martire LM, et al.
Measuring the experience and perception of suffering. Gerontologist (2010)
50(6):774-84. doi:10.1093/geront/gnq033

Nasreddine ZS, Phillips NA, Bedirian V, Charbonneau S, Whitehead V,
Collin I, et al. The montreal cognitive assessment, MoCA: a brief screening
tool for mild cognitive impairment. ] Am Geriatr Soc (2005) 53(4):695-9.
doi:10.1111/.1532-5415.2005.53221.x

Yesavage JA, Brink TL, Rose TL, Lum O, Huang V, Adey M, et al. Development
and validation of a geriatric depression screening scale: a preliminary report.
] Psychiatr Res (1982) 17(1):37-49. doi:10.1016/0022-3956(82)90033-4

Louis ED, Barnes LE, Wendt KJ, Albert SM, Pullman SL, Yu Q, et al.
Validity and test-retest reliability of a disability questionnaire for

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

essential tremor. Mov Disord (2000) 15(3):516-23. d0i:10.1002/1531-8257
(200005)15:3<516::AID-MDS1015>3.0.CO;2-]

Louis ED, Gerbin M, Mullaney MM. What is the functional significance
of nondominant arm tremor in essential tremor? Mov Disord (2010)
25(15):2674-8. doi:10.1002/mds.23284

Louis ED, Ford B, Bismuth B. Reliability between two observers using a
protocol for diagnosing essential tremor. Mov Disord (1998) 13(2):287-93.
doi:10.1002/mds.870130215

Louis ED, Wendt K]J, Albert SM, Pullman SL, Yu Q, Andrews H. Validity of
a performance-based test of function in essential tremor. Arch Neurol (1999)
56(7):841-6. doi:10.1001/archneur.56.7.841

Louis ED, Ottman R, Ford B, Pullman S, Martinez M, Fahn S, et al. The
Washington Heights-Inwood Genetic Study of essential tremor: methodologic
issues in essential-tremor research. Neuroepidemiology (1997) 16(3):124-33.
doi:10.1159/000109681

Louis ED, Pullman SL. Comparison of clinical vs. electrophysiological
methods of diagnosing of essential tremor. Mov Disord (2001) 16(4):668-73.
doi:10.1002/mds.1144

Woolf C, Slavin MJ, Draper B, Thomassen F, Kochan NA, Reppermund S, et al.
Can the clinical dementia rating scale identify mild cognitive impairment and
predict cognitive and functional decline? Dement Geriatr Cogn Disord (2016)
41(5-6):292-302. doi:10.1159/000447057

Morris JC. The clinical dementia rating (CDR): current version and scoring
rules. Neurology (1993) 43(11):2412-4. doi:10.1212/WNL.43.11.2412-a

Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly: cor-
relates of feelings of burden. Gerontologist (1980) 20(6):649-55. doi:10.1093/
geront/20.6.649

Lin CY, Wang JD, Pai MC, Ku LE. Measuring burden in dementia caregivers:
confirmatory factor analysis for short forms of the Zarit Burden Interview.
Arch Gerontol Geriatr (2017) 68:8-13. doi:10.1016/j.archger.2016.08.005
Bedard M, Molloy DW, Squire L, Dubois S, Lever JA, O’'Donnell M. The Zarit
Burden Interview: a new short version and screening version. Gerontologist
(2001) 41(5):652-7. doi:10.1093/geront/41.5.652

Radloff LS. The CES-D scale: a self-report depression scale for research
in the general population. Appl Psychol Measure (1977) 1(3):385-401.
doi:10.1177/014662167700100306

Shrout PE, Yager TJ. Reliability and validity of screening scales: effect of reduc-
ing scale length. J Clin Epidemiol (1989) 42(1):69-78. doi:10.1016/0895-4356
(89)90027-9

Higginson IJ, Gao W, Jackson D, Murray ], Harding R. Short-form Zarit
Caregiver Burden Interviews were valid in advanced conditions. J Clin
Epidemiol (2010) 63(5):535-42. doi:10.1016/j.jclinepi.2009.06.014

Kahn PV, Wishart HA, Randolph JS, Santulli RB. Caregiver stigma and bur-
den in memory disorders: an evaluation of the effects of caregiver type and
gender. Curr Gerontol Geriatr Res (2016) 2016:8316045. doi:10.1155/2016/
8316045

Malik FA, Gysels M, Higginson IJ. Living with breathlessness: a survey of
caregivers of breathless patients with lung cancer or heart failure. Palliat Med
(2013) 27(7):647-56. doi:10.1177/0269216313488812

Grun D, Pieri V, Vaillant M, Diederich NJ. Contributory factors to caregiver
burden in Parkinson disease. ] Am Med Dir Assoc (2016) 17(7):626-32.
doi:10.1016/j.jamda.2016.03.004

Monin JK, Schulz R. Interpersonal effects of suffering in older adult caregiving
relationships. Psychol Aging (2009) 24(3):681-95. doi:10.1037/a0016355
Corallo E De Cola MC, Lo Buono V, Di Lorenzo G, Bramanti P, Marino S.
Observational study of quality of life of Parkinson’s patients and their caregiv-
ers. Psychogeriatrics (2017) 17(2):97-102. doi:10.1111/psyg.12196

Conflict of Interest Statement: The authors declare that the research was con-
ducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Copyright © 2017 Morgan, Kellner, Gutierrez, Collins, Rohl, Migliore, Cosentino,
Huey, Louis and Monin. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) or licensor
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Neurology | www.frontiersin.org

August 2017 | Volume 8 | Article 396


http://www.frontiersin.org/Neurology/
http://www.frontiersin.org
http://www.frontiersin.org/Neurology/archive
https://doi.org/10.1007/s13760-
014-0396-6
https://doi.org/10.1007/s13760-
014-0396-6
https://doi.org/10.5664/jcsm.4778
https://doi.org/10.7916/D89W0D7W
https://doi.org/10.1017/S1355617717000170
https://doi.org/10.1111/j.1468-1331.2011.03374.x
https://doi.org/10.1111/j.1600-0404.2011.01573.x
https://doi.org/10.1155/2013/257459
https://doi.org/10.4088/JCP.v62n0511
https://doi.org/10.1007/s11910-013-0353-4
https://doi.org/10.7916/D87080M9
https://doi.org/10.1093/geront/26.3.260
https://doi.org/10.1093/geront/26.3.260
https://doi.org/10.1016/j.gerinurse.2015.08.014
https://doi.org/10.1002/mds.21355
https://doi.org/10.1111/inr.12194
https://doi.org/10.1016/j.jalz.2012.01.012
https://doi.org/10.1016/j.jalz.2012.01.012
https://doi.org/10.1136/jnnp.2005.086579
https://doi.org/10.1080/13607863.2016.1168360
https://doi.org/10.1080/13607863.2014.915922
https://doi.org/10.1093/geront/gnq033
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1016/0022-3956(82)90033-4
https://doi.org/10.1002/1531-8257
(200005)15:3 < 516::AID-MDS1015 > 3.0.CO;2-J
https://doi.org/10.1002/1531-8257
(200005)15:3 < 516::AID-MDS1015 > 3.0.CO;2-J
https://doi.org/10.1002/mds.23284
https://doi.org/10.1002/mds.870130215
https://doi.org/10.1001/archneur.56.7.841
https://doi.org/10.1159/000109681
https://doi.org/10.1002/mds.1144
https://doi.org/10.1159/000447057
https://doi.org/10.1212/WNL.43.11.2412-a
https://doi.org/10.1093/geront/20.6.649
https://doi.org/10.1093/geront/20.6.649
https://doi.org/10.1016/j.archger.2016.08.005
https://doi.org/10.1093/geront/41.5.652
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1016/0895-4356(89)90027-9
https://doi.org/10.1016/0895-4356(89)90027-9
https://doi.org/10.1016/j.jclinepi.2009.06.014
https://doi.org/10.1155/2016/8316045
https://doi.org/10.1155/2016/8316045
https://doi.org/10.1177/0269216313488812
https://doi.org/10.1016/j.jamda.2016.03.004
https://doi.org/10.1037/a0016355
https://doi.org/10.1111/psyg.12196
http://creativecommons.org/licenses/by/4.0/

	The Experience of Essential Tremor Caregivers: Burden and Its Correlates
	Introduction
	Materials and Methods
	Sample
	ET Participant Assessments
	Demographics and Clinical Information
	Cognitive Ability
	Depressive Symptoms
	Physical and Psychological Suffering
	Tremor Disability
	Tremor Severity

	Caregiver Interviews
	Demographics
	Caregiver Burden
	ET-Specific Caregiver Burden
	Depressive Symptoms
	Perceived Suffering of ET Participant

	Statistical Analyses

	Results
	Aim 1: Quantifying ET Caregiver Assistance and Caregiver Burden
	Aim 2: Correlates of Caregiver Burden
	Aim 3: Suffering As a Predictor of Burden
	Further Analyses

	Discussion
	Ethics Statement
	Author Contributions
	Acknowledgments
	Funding
	References


