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Handedness and dominant side of symptoms in Parkinson’s disease
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A B S T R A C T

Background and objective: To investigate the association between handedness and the side of symptom

dominance in Parkinson’s disease (PD).

Patients and methods: One hundred and forty-six PD patients with symmetric symptoms (92 males and

54 females), aged 64.3 � 9.1 years old, from a series of 247 PD patients were assessed for handedness and

clinical features. The severity of PD was scored by unified Parkinson’s disease rating scale (UPDRS) and

Hoehn-Yahr staging on the ‘‘ON’’ state.

Results: Of 134 right-handed patients (91.8%), 83 (61.7%) had an initial onset on the right side (P = 0.008),

while of 12 left-handed patients (8.2%), 9 (75.0%) had an initial onset on the left side (P = 0.013). Out of

right-handed patients, 103 (76.9%) had the right-side dominance of PD symptoms (P < 0.001). Among

the left-handed subjects, 7 patients (58.3%) had left-sided and 5 patients (41.7%) had right-sided

symptom dominance (P = 0.564). In general, dominant side of symptoms was in accordance with

handedness (P = 0.008). In right-handed patients, rest tremor was the most common initial symptom

(P < 0.001), while rest tremor and rigidity-bradykinesia were initial symptoms in left-handed patients

(P = 0.366).

Conclusions: PD symptoms emerge more often on the dominant hand-side, and the dominant side of

symptoms is in accordance with handedness.

� 2012 Elsevier España, S.L. All rights reserved.
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R E S U M E N

Fundamento y objetivo: Investigar la asociación entre la dominancia manual y el lado dominante de los

sı́ntomas en la enfermedad de Parkinson (EP).

Pacientes y métodos: Ciento cuarenta y seis pacientes con EP y sı́ntomas simétricos (92 hombres y 54

mujeres), con edades entre 64,3 � 9,1 años, de entre 247 pacientes con EP, fueron evaluados según si eran

diestros o zurdos y la clı́nica que presentaban. La gravedad de la EP fue determinada por la Unified Parkinson’s

Disease Rating Scale (UPDRS, «Escala Unificada para la Evaluación de la Enfermedad de Parkinson») y el estado

«ON» de la clasificación de Hoehn-Yahr.

Resultados: De los 134 pacientes diestros (91,8%), 83 (61,7%) presentaron la aparición inicial de sı́ntomas en

el lado derecho (p = 0,008), mientras que de 12 pacientes zurdos (8,2%), 9 (75,0%) tuvieron la aparición

inicial en el lado izquierdo (p = 0,013). Entre los pacientes diestros, 103 (76,9%) mostraron un dominio

derecho de los sı́ntomas de la enfermedad (p < 0,001). Entre los sujetos zurdos, 7 (58,3%) los mostraron en

el lado izquierdo y 5 (41,7%) presentaban los sı́ntomas en el lado derecho (p = 0,564). En general, el lado

dominante de los sı́ntomas se relacionaba con la dominancia manual (p = 0,008). En los pacientes diestros,

el temblor de reposo fue el sı́ntoma inicial más frecuente (p < 0,001), mientras que el temblor de reposo y la

rigidez y bradicinesia se presentaron como sı́ntomas iniciales en los pacientes zurdos (p = 0,366).

Conclusiones: Los sı́ntomas de la enfermedad aparecen con más frecuencia en el lado de la mano

dominante, y el lado dominante de los sı́ntomas se relaciona con la dominancia manual.

� 2012 Elsevier España, S.L. Todos los derechos reservados.
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Introduction

Parkinson’s disease (PD) is characterized by symptoms of
tremor, rigidity, bradykinesia, and abnormal posture. Unilateral
predominance of symptoms and signs is one of the most important
diagnostic basis of PD and it is so conspicuous that it serves as a
clinical parameter to differentiate it from other neurodegenerative
diseases, such as multiple system atrophy, diffuse Lewy body
disease, and progressive supranuclear palsy, in which there is
usually no side predominance. The asymmetry may continue
throughout the span of the disease and the worst symptoms on the
side of onset often persist long after the disease becomes clinical.1

To date, there is no valid explanation for asymmetry in PD. Some
studies showed that asymmetry may relate to significant less
striatal functional binding,2 reduced dopamine transporter
uptake,3 and more loss of nigral dopaminergic neurons in the
contralateral side to the predominantly affected limbs.4 It is a well-
known lateralized function in normal conditions of hand
dominance, which is similar to the heterogeneity of lateralized
appearance of PD motor symptoms. It has been speculated that
there may be a relationship between handedness and lateraliza-
tion of PD symptoms, which might provide a clue for a possible
explanation of unilateral appearance of PD. Although this issue has
been addressed in previous studies in whites,5–9 no similar study
has been reported in Chinese Han population to date. Furthermore,
the different distribution of handedness in whites10 and Chinese
population11 might lead to different results. In view of this, the
relationship between handedness and lateralization of PD symp-
toms in Chinese is worthy to study. The aim of this study was to
identify a possible association between handedness and the side of
symptom dominance of PD in Chinese Han population.

Materials and methods

Study population

PD patients were recruited from the Department of Neurology
of First Affiliated Hospital of the Medical College of Xi’an Jiaotong
University. Two hundred and forty-seven patients diagnosed of PD
met the UK Brain Bank criteria2 for idiopathic PD diagnosis. We
meticulously collected data of all left-handed Chinese Han
patients. One hundred and one patients were excluded for reasons
such as missing data, unclear medical history, and mixed
handedness. A group of 146 subjects were finally included.

Methods

This study was approved by the Ethical Committee of First
Affiliated Hospital of Medical College of Xi’an Jiaotong University.
Informed consent forms were received from participants before
entering this trial. We retrospectively identified 146 PD patients
who had complete data of sex, age at diagnosis, handedness, initial
motor symptom, and site of initial motor symptom, among others.
Disease severity was scored by the unified Parkinson’s disease
rating scale (UPDRS) and Hoehn-Yahr staging on the ‘‘ON’’ state.
Predominantly affected side was initially assessed by neurological
physical examination and self-report from patients and deter-
mined by signal side motor score by a neurologist. Signal side
motor score is the total score of finger taps, hand movements, rapid
alternating movements of hands, and leg agility in UPDRSIII. Scores
on the right side or left side were collected separately. The side
with higher score is the side having more symptoms.

Handedness was defined as the hand used for better fine
movements like writing and using chopsticks according to the
distribution of handedness in Chinese population.11

Statistical analyses

Nominal data were expressed as frequency and numerical data
were expressed as mean � standard deviation (SD). Statistical
analyses were performed with the SPSS statistical software (version
16.0; SPSS Inc., Chicago, IL, USA). Frequency data were compared by
chi-square test or Fisher exact test. Numerical data were compared by
the Mann–Whitney U test. Kappa identity test was used for the
correlation between handedness and dominant side of symptoms.
Differences in values were considered significant if P < 0.05. Kappa
identity test was performed and correlations were considered if
P < 0.05.

Results

There were 146 patients with 92 (63.0%) males and 54 (37%)
females. A total of 108 patients (74.0%) were characterized by
right-sided symptom dominance, while in 38 patients (26.0%)
symptoms were dominant on the left side. Handedness was
right-sided in 134 patients (91.8%) and left-sided in 12 patients
(8.2%).

There was a significant association between handedness and
onset side (P = 0.008). The initial symptoms appeared on the
right side in 61.7% of the right-handed patients (P = 0.008) and on
the left side in 75% of the left-handed patients (P = 0.013). More
predominant symptoms were observed on the right side in 76.9%
of right-handed patients (P < 0.001), and on the left side in 58.3%
of left-handed patients (P = 0.564). In all cases, handedness was
consistent with the more affected side (P = 0.008). In right-
handed patients, the rest tremor was the most common initial
symptom (P < 0.001), while in left-handed patients rest tremor
and rigidity-bradykinesia were observed equally as initial
symptoms (P = 0.366). Initial motor symptom was more common
on arms than legs, either in right- or left-handed PD patient
(Table 1).

Regardless of the dominant side, out of 88 patients with initial
symptoms on the dominant side, 89.8% had these initial
symptoms on the right side (P < 0.001), while in 58 patients
who had initial symptoms on the non-dominant side, the initial
symptoms were observed on the left side (P < 0.001). Both
subgroups shared some common features. Rest tremor was the
most common initial symptom (P < 0.001), initial motor symp-
tom was more often observed on arms (P < 0.001), and serious
symptoms tended to develop predominantly on the right-side
(P < 0.001, Table 2).

Table 1
Relationship between handedness and motor symptoms of PD.

Symptoms Right-handed

patients (n = 134)

Left-handed

patients (n = 12)

Total

patients

Side of initial symptoms [n (%)]

Right 83 (61.7) 3 (25.0) 86

Left 51 (38.3) 9 (75.0) 60

Site of initial symptoms [n (%)]

Arms 87 (65.0) 7 (58.4) 94

Legs 31 (23.1) 3 (25.0) 34

Others 16 (11.9) 2 (16.7) 18

Initial symptoms [n (%)]

Tremor 87 (64.0) 5 (41.7) 92

Rigidity-bradykinesia 30 (22.4) 7 (58.3) 37

Others 17 (12.7) 0 17

Side of more predominant symptoms [n (%)]

Right 103 (76.9) 5 (41.7) 108

Left 31 (23.1) 7 (58.3) 38
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