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Essential tremor (ET) is characterized by bilateral action tremor
that predominantly affects the upper limbs. Severe tremor can
influence patients’ ability to perform activities of daily living
(ADLs), often requiring reliable caregiver support. Family mem-
bers commonly take on the role of informal caregivers, with the
burden increasing with more caregiving tasks.1

Up to 50% of patients with ET do not respond well to first-line
medical therapies.2 In such cases, surgical options such as magnetic
resonance-guided focused ultrasound (MRgFUS) thalamotomy
can be considered. MRgFUS thalamotomy reduces upper limb
tremor and improves ADL performance and psychosocial func-
tioning.3,4 However, it remains unclear whether MRgFUS also
affects the load and burden experienced by caregivers. Here, we
examined whether MRgFUS thalamotomy for ET influences
caregiver assistance with ADLs and overall caregiver burden.

We included a sample of convenience of 18 individuals with
medication-refractory ET scheduled for unilateral MRgFUS
thalamotomy [mean age = 71 � 8 years, female = 7 (39%)] and
their caregivers [mean age = 66 � 13 years, female = 12 (67%)].
Participants identified their primary caregiver, which was defined
as the individual providing the most assistance with tremor-
related challenges. Fourteen of the caregivers were spouses, one
was a partner living separately from the patient, and three were
children of the patients (Table S1). We assessed tremor severity
of the treated hand using Parts A and B of the Clinical Rating
Scale for Tremor (CRST), after excluding the handwriting item.
ADL assistance was quantified as the number of tasks caregivers

assisted with from a list of 10 tasks (Fig. 1A and S1).1 Global
caregiver burden was measured using the 12-item Zarit Burden
Interview Short Form (ZBI-12), which asks about emotional,
physical, and social strains experienced by caregivers (Fig. 1B and
S2).5 ET-specific caregiver burden was assessed with a five-item
questionnaire assessing concerns associated with caregiving for
individuals with ET (Fig. 1C and S3).1 For the ZBI-12 and ET-
specific caregiver scale, higher scores represent greater burden.
Assessments were completed at baseline and approximately
4 months following MRgFUS (Table S1). Changes from baseline
were tested using paired-sample t-tests or Wilcoxon tests, and
associations were assessed using Pearson or Spearman correla-
tions, as appropriate.

At baseline, the mean tremor score on the CRST was
17.8 � 4.5. Following MRgFUS, there was a significant reduc-
tion in tremor severity (M = 8.7 � 6.5, t = 7.6, Hedges’
g = 1.7, P < 0.001), and an average tremor improvement of
54% � 31%. At baseline, caregivers assisted with a mean of
5.5 � 2.0 ADLs. The most common tasks requiring assistance at
baseline included cooking (89% of caregivers reported assisting),
eating (78%), writing (78%), and house/yard work (67%). Fol-
lowing MRgFUS, caregivers assisted with significantly fewer
activities (M = 2.2 � 1.8 ADLs, V = 149, r = 1.43, P < 0.001;
Fig. 1A), including cooking (44%), eating (11%), writing (22%),
and house/yard work (39%). Of note, percent reduction in
tremor severity and reduction in ADL assistance were signifi-
cantly associated (rho = 0.48, P = 0.05, Fig. S4).
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Figure 1. Effects of MRgFUS thalamotomy on caregiver assistance with activities of daily living (ADLs) and caregiver burden. (A) The left
plot displays the number of caregivers who reported assisting with each ADL at baseline and follow-up; the right plot illustrates the mean
number of ADLs caregivers assisted with at baseline and follow-up. (B) The left plot depicts the mean rating for each item of the ZBI-12 at
baseline and follow-up; the right plot displays the mean total ZBI-12 score at baseline and follow-up. (C) The left plot shows the mean
rating for each item on the ET-specific caregiver burden scale at baseline and follow-up; the right plot depicts the mean total score on
the ET-specific caregiver burden scale at baseline and follow-up. Error bars represent standard error. *P < 0.05, ***P < 0.001.
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The mean ZBI-12 score at baseline was 10.6 � 8.8, substan-
tially exceeding previous reports for individuals with ET (3.0–
6.4).6,7 This is expected given that MRgFUS thalamotomy is
typically considered for individuals with severe and refractory
tremor.8 Following MRgFUS, caregivers endorsed significantly
less burden on the ZBI-12 (M = 7.0 � 7.5, t = 2.7, Hedges’
g = 0.6, P = 0.015; Fig. 1B). Reduction in caregiver burden on
the ZBI-12 was not associated with reduction in tremor severity
(r = 0.04, P = 0.88, Fig. S4).

Relative to baseline (M = 5.4 � 4.0), there was no significant
post-operative change in ET-specific caregiver burden
(M = 4.3 � 3.3, t = 1.2, Hedges’ g = 0.3, P = 0.26; Fig. 1C).
This could be due to the questionnaire’s focus on complex concerns
associated with ET caregiving (eg, over-assisting, limiting patient’s
independence), which may not change following MRgFUS.
Reduction in tremor severity and change in ET-specific burden
were not significantly associated (r = 0.18, P = 0.47, Fig. S4). Both
before and after MRgFUS, the most frequently endorsed question-
naire item was: “Do you feel concerned about how your relative’s tremor
will progress over time?” (endorsed by 15/18 caregivers at baseline and
13/18 caregivers post-operatively), indicating a persistent concern
about the potential worsening of tremor.

To summarize, MRgFUS thalamotomy not only reduces the
need for assistance with daily tasks, but also decreases the burden
experienced by caregivers in the months following the procedure.
There was a significant association between reduced tremor severity
and decreased assistance with ADLs, but not caregiver burden. This
finding suggests that tremor severity directly impacts the need for
practical support, while its relationship with caregiver burden is
more nuanced. It is possible that caregiver burden in ET is more
affected by caregivers’ perception of patients’ distress than solely by
tremor severity.1 Due to the limited sample size, we were unable
to investigate the influence of poor tremor outcomes and side
effects on caregiver burden. Additionally, the follow-up period was
relatively short (ie, 4 months). Thus, some patients might have
experienced side effects that could resolve over time and improve
caregiver burden. Future studies with larger samples sizes and lon-
ger follow-up durations are needed. In conclusion, the benefits of
MRgFUS thalamotomy extend beyond the patients to positively
impact their caregivers’ experiences.
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