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AbstrAct
Background: In this study, we aimed to evaluate the 
features of essential tremor (ET) disease as well as its 
relationship with childhood traumatic events (CTE).

Methods: Forty-eight adult patients had a definite 
diagnosis of ET as well as 96 adult and healthy volunteers 
with matched age and gender were included in our study. 
The sociodemographic forms were filled out by the 
clinician during the face-to-face interviews, whereas the 
Beck Depression Inventory (BDI), Beck Anxiety Inventory 
(BAI) and the Childhood Trauma Questionnaire (CTQ) were 
filled out by participants.

Results: Mean sub-scores for childhood emotional 
neglect and physical abuse in patients with ET were found 
to be higher than the mean scores of the control group. 
However, this difference was not statistically significant 
(p=0.4, p=0.06, respectively). There was no statistically 
significant difference between the patient and control 
groups in terms of the mean total CTQ score (p=0.703) 
There was no correlation between traumatic experiences 
and ET severity of ET patients with CTE. 

Conclusion: All these findings suggest that ET, which is 
the most common movement disorder in adults, should 
not only be evaluated within the context of physical 
limitations but also within the psychosocial aspects as 
well. Further studies supporting this multi-dimensional 
evaluation will both shed a light on the etiopathology 
of the disorder as well as facilitating the treatment 
success.
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IntroductIon
Essential tremor (ET) is the most common movement 
disorder in society, and it is also the most common form 
of tremor in adult age (1). The overall prevalence of ET is 
0.9%, but this rate climbs to 4.6% in those aged 65 years 
and over (2). In a prevalence study conducted in Turkey, 
this ratio was found to be 4% above the age of 65 (3).

The main clinical manifestation of ET is in the form of 
kinetic and/or postural tremor, with peak frequency of 
8-12 Hz, often in the hands and arms during volitional 
movements. Tremor can also be seen in the head, vocal 
cords, torso, legs and face (4). 

In addition to the motor findings, several non-motor 
findings play a role in this disease. Among them, the most 
well-known factors include cognitive influence, character 
and trait, depression, anxiety, sleep disorders, and fatigue. 
Recent neuroimaging and autopsy studies have shown 
that the progression of motor and non-motor findings 
increase over time with age, indicating that the disease is 
neurodegenerative (5).

In many studies, ET has been shown to be associated 
with causes of chronic stress, such as depression, anxiety, 
post-traumatic stress disorder, and social phobia (6, 7).

Childhood trauma is a potent risk factor for develo-
ping depression in adulthood, particularly in response to 
additional stress. Clinical studies suggesting that traumas 
experienced throughout early childhood damages the hypo-
thalamic-pituitary-adrenal gland axis which causes chronic 
stress reactions (8). Childhood traumatic events (CTE) are 
associated with sensitization of the neuroendocrine stress 
response, glucocorticoid resistance, increased central cor-
ticotropin-releasing factor activity, immune activation, and 
reduced hippocampal volume, closely paralleling several 
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of the neuroendocrine features of depression and anxiety. 
Neuroendocrine changes secondary to early-life stress likely 
reflect risk to develop depression in response to stress, 
potentially due to failure of a connected neural circuitry 
implicated in emotional, neuroendocrine and autonomic 
control to compensate in response to challenge (9).

Taken together, this line of evidence demonstrates 
that psychoneuroendocrine research may ultimately 
promote optimized clinical care and help prevent the 
adverse outcomes of CTE.

As these correlations CTE, which are among the 
causes of chronic stress, may be effective regarding the 
etiopathogenesis and predisposing factors of ET, which 
also has non-motor symptoms.

In this study, we aimed to evaluate the features of ET 
disease as well as the relationship between ET and CTE.

Method
PAtIent selectIon
The study comprised 48 adult patients (13 males and 35 
females) in the 18-45 age group admitted to the Sakarya 
Education and Research Hospital Neurology Clinic between 
January 2017 and May 2018. Patients had a diagnosis of 
ET, as evaluated by the same clinician according to the 
Consensus Statement on the Classification of Tremors. 
From the Task Force on Tremor of the International 
Parkinson and Movement Disorder Society Axis 1 ET 
diagnosis criteria included: 1) isolated tremor syndrome 
of bilateral upper limb action tremor, 2) at least three 
years’ duration, 3) with or without tremor in other loca-
tions (e.g., head, voice or lower limbs), and 4) absence 
of other neurological signs, such as dystonia, ataxia, or 
Parkinsonism (10). Ninety-six adult and healthy volunteers 
(32 males and 64 females) with matched age and gender 
were included in our study. Only patients who had been 
diagnosed with ET in other clinics and had stopped medical 
treatment because they did not benefit and with tremor 
in their upper extremities (excluding lower extremity, 
jaw, voice and head tremor) were included in our study.

The tremor severity of patients was assessed by the 
Fahn-Tolosa-Marín Tremor Rating Scale (FTM-TRS), 
applied by the same clinician. The control group was 
selected from volunteering individuals admitted to the 
same clinic with a variety of complaints (episodic head-
ache, vertigo, etc.) and were found to have no known 
chronic, systemic, neurological diseases (cerebrovascular 
disease, multiple sclerosis, motor neuron disease, and 
any neurodegenerative disease and other neurological 

diseases), including ET. Individuals who were illiterate, 
had known mental disorder (mental retardation, demen-
tia, delirium) and/or a neurocognitive effect, history of a 
clinical condition of psychological origin and functional 
tremor according to the same clinician, were excluded 
from the study. Furthermore, patients who with any 
thyroid disease history, a history of alcohol and substance 
abuse, signs of lateralization except tremor in neuro-
logical examination, those who use thyroid hormones, 
amphetamine, beta-adrenergic agonists, theophylline, 
antiepileptic, antidepressant, neuroleptic medication, 
and those with abnormal cranial MRI and/or patients 
with abnormal values in any of thyroid function tests, 
were excluded from the study. We excluded patients who 
receive medical treatment against ET since evaluating 
severity of ET. The sociodemographic forms were filled 
out by the clinician during the face-to-face interviews, 
whereas the Beck Depression Inventory (BDI), Beck 
Anxiety Inventory (BAI), and the Childhood Trauma 
Questionnaire (CTQ) were filled out by participants. 

The approval of the local ethics committee was obtained 
for the study (approval no: 2016-SU -189_2016.09.27_06). 
Informed consent from all the participants was obtained.

scAles used
Fahn-Tolosa-Marín Tremor Rating Scale (FTM-TRS): 
This scale assesses resting, postural and action tremor. 
Severity is scored with 5 points. An increase in score 
indicates an increase in the severity of the disease (11).

Childhood Trauma Questionnaire (CTQ): The Turkish 
validity and reliability study of the scale, developed by 
Bernstein et al. (12), was carried out by Şar et al. (13). 
The 5-point 28-item scale covers five sub-scales, including 
sexual, physical, emotional abuse, and emotional and physi-
cal neglect. This scale provides a total score consisting of a 
combination five sub-scores related to childhood sexual, 
physical, emotional abuse and emotional and physical 
neglect (12). Over 5 points for sexual abuse and physical 
abuse, over 7 points for physical neglect and emotional 
abuse, above 12 points for emotional neglect, and above 35 
points for total score are suggested as the cut-off point (13).

Beck Depression Inventory: Developed by Beck et 
al. (14), the inventory consists of 21 items. Each item 
is rated between 0 and 3, and its Turkish validity and 
reliability study was conducted (15).

Beck Anxiety Inventory: It was developed by Beck et 
al. (16). It consists of 21 items. Each item is rated between 
0 and 3, and its Turkish validity and reliability study was 
conducted (17).
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Statistical analysis: The data were analyzed using 
SPSS (SPSS 24.0, SPSS Inc., Chicago, Illinois, U.S.A.) 
statistics software. Continuous variables were expressed 
by mean±standard deviation (SD). The Kolmogorov-
Smirnov test was used to test the normality of the distribu-
tion of continuous variables. Student t-test was used for 
the comparison of variables with normal distribution. 
Pearson correlation analysis was used in the analysis of 
variables in the patient group; p<0.05 was considered as 
statistically significant.

results
Twenty-six of the ET patients had family history. The 
average age of the patients with ET was (30.42±8,6), 
and there was no statistically significant difference with 
that of healthy volunteers (30.59±9.16) (p=0.926). In the 
study, 72.9% of the patients with ET and 73.9% of the 

healthy controls were female, and there was no statisti-
cally significant difference between the groups in terms 
of gender distribution (p=0.913). Table 1 shows other 
socio-demographic characteristics of the patient and 
control groups.

Participants with high CTQ total and sub-group scores 
in the ET and Healthy control groups are shown in Table 2. 

The mean BAI and BDI scores of the patients with 
ET were statistically significantly higher than the mean 
scores of the control group (p=0.023, p=0.014) (Table 3).

Mean scores for childhood emotional neglect and 
physical abuse in patients with ET were found to be higher 
than the mean scores of the control group. However, 
these differences were not statistically significant (p=0.4, 
p=0.06 respectively). No statistically significant differ-
ence was found between the patient and control groups 
in terms of childhood physical neglect, emotional abuse 
and sexual abuse mean scores (p=0.792 p=0.843 p=0.454 
respectively). There was no statistically significant differ-
ence between the patient and control groups in terms of 
the mean total CTQ score (p=0.703) (Table 3).

The average duration of the ET was found as 8.33±6.589 
years. Mean FTM-TRS score was 1.56±0.741. The Pearson 
correlation analysis did not reveal a statistically significant 
or positive correlation between FTM-TRS and CTQ total 
or sub-scores in patients with ET (Table 4).

dIscussIon
In this study, childhood traumatic experiences (emotional 
neglect and physical abuse) were more severe in patients 
with ET than that of healthy participants. However, these 

Table 1. Comparison of socio-demographic variables of ET 
patients and healthy controls

Essential Tremor 
patients 
(n=48)
mean (SD)/N (%) 

Healthy controls
(n=96)
mean (SD)/N 
(%)

P  
value

Age 30.42 (8.609) 30.59 (9.164) 0.9261

Gender
Male
Female

13 (27.1%)
35 (72.9%)

12 (26.1%)
34 (73.9%)

0.9132

Marital Status
Married
Single

27 (56.25%)
21 (43.75%)

26 (56.5%)
20 (43.5%)

0.9792

Educational Status
Primary school
High School
University

12 (25%)
24 (50%)
12 (25%)

13 (28.3%)
21 (45.6%)
12 (26.1%)

0.9062

Occupational Status
Employed
Unemployed

23 (47.9%)
25 (52.1%)

25 (54.4%)
21 (45.6%)

0.2412

SD: standard deviation 
¹Student t-test; ²Pearson chi-Square test

Table 2. Participants with high CTQ total and subgroup scores 
in the ET and healthy controls

Scale 
Essential Tremor patients 
(n=48)

Healthy controls
(n=96) 

QTC_total 9 8

Physical abuse 3 2

Physical neglect 6 5

Emotional abuse 5 4

Emotional neglect 12 7

Sexual abuse 2 4

Table 3. Comparison of Beck-A, Beck-D and CTQ scores of ET 
patients and healthy controls

Scale 

Essential Tremor 
patients 
(n=48)
Mean (SD)

Healthy 
controls
(n=96) 
Mean (SD) P value

BECK-A 15.06 (11.3) 5.84 (4.1) 0.014*

BECK-D 12.27 (10.2) 5.39 (3.3) 0.023*

QTC_total 36.73 (10.8) 35.96 (10.2) 0.703

Physical abuse 6.63 (2.4) 5.32 (1.1) 0.4

Physical neglect 7.57 (2.6) 7.43 (2) 0.792

Emotional abuse  6.40 (1.5) 6.33 (1.8) 0.843

Emotional neglect 10.65 (5) 9.04 (3.6) 0.06

Sexual abuse 6.52 (2.4) 5.65 (2.5) 0.454

SD: standard deviation; BECK-A: Beck anxiety inventory; BECK-D: 
Beck depression inventory;
CTQ: Childhood Trauma Questionnaire 
Student t-test *p<0.05
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differences were not statistically significant. There was 
no correlation between traumatic experiences and ET 
severity of ET patients with CTE. 

An increasing number of studies on ET in recent years 
have greatly expanded the symptoms of the disease, 
causing a deviation from the tremor feature, which is 
at the heart of the definition of the disease. Non-motor 
symptoms are a component of the disease, and it has 
been long believed that cognitive effects and psychiatric 
problems and sleep disorder occur secondary to the 
disease. Especially depression and anxiety may increase 
because and severity of tremor. Anxiety and depression 
are the most common psychiatric disorders and clear 
results have been obtained regarding the underlying 
neural mechanisms in current human and animal studies 
(18). However, it was reported in recent years that these 
symptoms may be a primary manifestation of the illness 
rather than a secondary response to disability (7, 19, 20).

There are also studies that report that these symptoms 
are early-stage symptoms that occur before motor symp-
toms (21). Indeed, studies that show that there may be a 
relationship between ET and personality traits, that ET 
patients are more pessimistic, anxious, timid, and less 
aggressive, polite and tactful (22, 23).

In our study, depression and anxiety levels in ET 
patients were higher than the control group, in line with 
the literature. 

Hyperactivity of the hypothalamic–pituitary–adrenal 
(HPA) axis in major depression is one of the most promi-
nent findings in psychoneuroendocrinology. The HPA 
axis represents the major neuroendocrine stress response 
system that serves to adapt the organism to change in 
demand and thereby maintains stability and health (24).

It is essential to ask about depression, concurrent stress 
and anxiety for if these factors are present, it can be impor-
tant. However, to ask about early life trauma and stressors 
are important too. Physical, sexual, and psychological 

trauma in childhood can have a lasting effect. Such an 
influence can not only be on psychological functioning 
and health, but directly on brain development.

Based on the integration of HPA axis data with results 
from affective neuroscience, a study from the USA found 
that the primary lesion after childhood trauma was at the 
level of the nervous systems and that a connected neural 
network failed to adapt or compensate in response to the 
challenge, resulting in exaggerated physiological output 
systems. It has been reported that it causes reactions and 
changing behavior. As a result, the authors suggest that 
childhood trauma contributes to the neuroendocrine 
characteristics of depression and probably reflects the 
risk of developing depression in response to stress, rather 
than disease related (9). 

There is no study evaluating the relationship between 
patients with ET and CTE. As complex relationship 
between chronic stress and both CTE and ET, we planned 
this study to consider that CTE may be a predisposing 
factor for ET. 

We note some limitations in this study. Firstly, this is a 
cross-sectional study, it is impossible to clarify cause and 
effect relations adequately. Secondly, screening traumatic 
life events of the patient via retrospective memories. The 
tests are filled out by the patients under the supervision 
of a psychiatrist. No detailed neuropsychiatric assessment 
was performed. Thirdly participiants age range is young 
and not a more inclusive and broad age range. However 
young age range was included as they were questioned 
about their childhood more accurate.

Conclusion: All these findings suggest that ET, which 
is the most common movement disorder in adults, should 
not only be evaluated within the context of physical limi-
tations but also within the psychosocial aspects as well. 

Further studies supporting this multidimensional 
evaluation will both shed a light on the etiopathology of 
the disorder as well as facilitating the treatment success.
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All procedures involving human participants were in accordance with 
the ethical standards of the institutional research committee and the 
ethical standards laid down in the 1964 Declaration of Helsinki and its 
later amendments.

Informed consent
Informed consent was obtained from all the individual participants 
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Table 4. Correlations between CTQ scores and clinical 
features of the patients with ET

Physical
abuse

Physical
neglect

Emotional 
abuse

Emotional 
neglect

Sexual 
abuse

CTQ
Total

Disease 
Duration 
(months)

0.398 0.166 0.238 0.053 0.200 0.226

FTM-TRS
Total

0.613 0.543 0.301 0.622 0.545 0.776

r-values
CTQ: Childhood Trauma Questionnaire 
FTM-TRS: Fahn-Tolosa-Marín Tremor Rating Scale
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