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T his paper presents an overview of psychological research on the Chinese art of calligraphy (Shufa). Using a

theoretical framework, we have investigated the scientific nature of calligraphic brush handwriting as well

as its treatment effects on behavioural and clinical disorders. The paper begins with an introduction to Chinese

calligraphy, Chinese characters, and the character structures. This is followed by an account of a research-based

framework of the psychological characteristics of Chinese calligraphy handwriting (CCH). Our basic research

includes measures of the writer’s physiological changes associated with the brush-writing act, and the results

show that the practitioner experiences relaxation and emotional calmness evident in decelerated respiration,

slower heart-rate, decreased blood pressure, and reduced muscular tension. The cognitive effects of the CCH

practice included quickened response time and improved performance in discrimination and figure identification,

as well as enhanced visual spatial abilities, spatial relations, abstract reasoning, and aspects of memory and

attention in the practitioners. Following these findings, our applied and clinical research has resulted in positive

effects of the CCH treatment on behavioural changes in individuals with autism, Attention Deficit Disorder

(ADD), and Attention Deficit Hyperactivity Disorder (ADHD); on cognitive improvements in reasoning,

judgement, and cognitive facilitation; and on hand steadiness in children with mild retardation; as well as

enhanced memory, concentration, spatial orientation, and motor coordination in Alzheimer’s patients. Similarly,

we have successfully applied the CCH treatment to patients with psychosomatic diseases of hypertension and

diabetes, as well as mental diseases of schizophrenia, depression, and neurosis in terms of the patients’ emotions,

concentration, and hospital behaviours. This new system of CCH behavioural treatment has also been applied to

users of other writing systems. In summary, the present CCH research has its roots in a Chinese art, has been

scientifically investigated, and offers an alternative approach to improved health.

C et article présente une vue d’ensemble de la recherche en psychologie sur l’art chinois de la calligraphie

(Shufa). Utilisant un cadre de référence théorique, nous avons examiné la nature scientifique de l’écriture

calligraphique au pinceau ainsi que ses effets thérapeutiques sur les troubles comportementaux et cliniques.

L’article commence par une introduction de la calligraphie chinoise, des caractères chinois et de la structure des

caractères. Ceci est suivi par un exposé du cadre de travail basé sur la recherche sur les caractéristiques

psychologiques de l’écriture calligraphique chinoise (ECC). Notre recherche de base inclut des mesures des

changements psychologiques chez les personnes pratiquant cet art. Les résultats montrent que ces personnes

vivent une relaxation et un calme émotionnel qui sont mis en évidence par une respiration décélérée, des

pulsations cardiaques plus lentes, une pression artérielle diminuée et une tension musculaire réduite. Les effets

cognitifs de la pratique de l’ECC incluaient un temps de réponse plus rapide, une amélioration de la performance

pour la discrimination et l’identification d’une figure et une amélioration sur le plan des habiletés visuo-spatiales,

des relations spatiales, du raisonnement abstrait et d’aspects de la mémoire et de l’attention. Suivant ces données,

notre recherche appliquée et clinique utilisant un traitement avec ECC nous a permis d’obtenir des effets positifs

sur plusieurs plans : des changements comportementaux chez des personnes autistes, des personnes avec trouble

de déficit de l’attention et des personnes avec trouble de déficit de l’attention avec hyperactivité; des améliorations

cognitives dans le raisonnement, le jugement et la facilitation cognitive et plus d’habiletés manuelles chez des

enfants ayant un retard intellectuel moyen; ainsi qu’une amélioration de la mémoire, de la concentration, de

l’orientation spatiale et de la coordination motrice chez des patients ayant l’Alzheimer. Similairement, nous avons

appliqué avec succès le traitement avec ECC auprès de patients souffrant de maladies psychosomatiques
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d’hypertension et de diabète et auprès de patients ayant des maladies mentales comme la schizophrénie, la

dépression et la névrose. Chez ces patients, les effets se sont faits sentir sur le plan des émotions, de la

concentration et des comportements à l’hôpital. Ce nouveau système de l’ECC en tant que traitement

comportemental fut aussi appliqué auprès d’utilisateurs d’autres systèmes d’écriture. En somme, la présente

recherche sur l’ECC prend racine dans un art chinois, a été étudiée scientifiquement et offre une approche

alternative de traitement pour améliorer la santé.

E ste artı́culo presenta una visión de conjunto de la investigación en psicologı́a sobre el arte de la caligrafı́a

china (Shufa). Utilizando un marco de referencia teórico, hemos investigado la naturaleza cientı́fica de la

escritura caligráfica al pincel, ası́ como los efectos terapéuticos de la misma sobre los trastornos clı́nicos y del

comportamiento. El artı́culo inicia con una introducción a la caligrafı́a china, los caracteres chinos y la estructura

de los caracteres. En seguida se presenta una explicación sobre el esquema experimental de las caracterı́sticas

psicológicas de la escritura caligráfica china (ECC). Nuestra investigación básica incluye la medición de los

cambios psicológicos en las personas que practican este arte. Los resultados muestran que estas personas

experimentan un estado de relajación y una calma emocional que se manifiestan como una respiración

desacelerada, pulsaciones cardı́acas más lentas, una reducción en la presión arterial y una disminución en la

tensión muscular. Los efectos cognitivos de la ECC incluı́an un menor tiempo de respuesta, una mayor

discriminación e identificación de figuras, y también una mejora en las habilidades espaciales, en las relaciones

espaciales, en el razonamiento abstracto y en aspectos diversos de la memoria y la atención de quienes la

practicaban. Después de estos resultados, nuestras investigaciones clı́nicas y aplicadas han generado efectos

positivos en cuanto al uso de un tratamiento mediante la ECC, al aplicarla a cambios conductuales en el autismo,

en el trastorno por déficit de atención (TDA) y en el trastorno por déficit de atención e hiperactividad (TDAH),

mejoras cognitivas en el razonamiento, en el juicio y en la facilitación cognitiva y mayores habilidades manuales

en aquellos niños que presentan un retardo intelectual leve, además de un mejoramiento en la memoria, la

concentración, la orientación espacial y la coordinación motriz en pacientes con Alzheimer. Asimismo, hemos

aplicado exitosamente el tratamiento con la ECC en pacientes con padecimientos psicosomáticos, hipertensión y

diabetes, y también con enfermedades mentales como la esquizofrenia, la depresión y la neurosis, pacientes en

quienes los efectos se hacen sentir en el plano de las emociones, la concentración y los comportamientos en el

hospital. Este nuevo sistema con la ECC como tratamiento conductual también se ha aplicado a personas que

practican otros sistemas de escritura. En suma, la presente investigación sobre la ECC tiene sus raı́ces en un arte

proveniente de China, ha sido estudiada con el método cientı́fico y representa un método alternativo de

tratamiento para mejorar la salud.

INTRODUCTION

Shufa or Chinese calligraphy is the writing of

Chinese characters by hand using a soft-tipped

brush; it has been used historically as a means of

communication. The study of Chinese calligraphy

in the past has focused mainly on how to execute

and appreciate it artistically by following the

experiences of the great masters. In the last three

decades, we have investigated the psychological

processes of Chinese brush handwriting from

several dimensions of psychology.

Chinese characters and the characters’
structuring

Chinese brush handwriting involves a process of

visual spatial structuring of the elements of the

characters. They are written within an imaginary,

subdivided square in which the execution of its

strokes, the shaping, and the spacing and framing

of the character occur. The formation of a

character involves inscribing and aligning its

strokes according to the patterns of the established

character (Billeter, 1990).

The calligraphic writing act involves one’s

bodily functions as well as one’s cognitive activ-
ities. Motor control and manoeuvring of the brush

follow the character configurations. There is,

therefore, an integration of the mind, body, and

character interwoven in a dynamic graphonomic

process (Kao, 2000).

The organization of the character entails certain

geometric properties, including the topological

principles of connectivity, closure, orientation,

and symmetry, etc. In writing, these properties
cause the writer’s perceptual, cognitive, and bodily

conditions to engage in corresponding adjustments

and representations (L. Chen, 1982; Kao, 2000).

PSYCHOLOGICAL ASPECTS OF BRUSH
CHARACTER WRITING

A research-based general framework has been

advanced to highlight the act of brush character

writing in any language.
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1. The writer’s perceptual, cognitive, and

motor activities are feedback regulated and are

integrated in a dynamic writing task with the
writer’s body interfacing the character in an

interactive process. The visual-spatial properties

of the character affect the cognitive and motor

activities of the writer during writing (Kao, 1973,

1976; Kao, Smith, & Knutson, 1969).

2. The body–character interlocking involves a

projection by the writer of the character config-

urations in close correspondence and parallel to
the body’s changing physical orientations. In this

interface, someone’s visual-spatial patterns of the

character are varied and more prominently fea-

tured than others, and would contribute to the

differential complexity of the writing tasks (Kao,

Shek, & Lee, 1983).

3. The body, as the reference for the writing

act, initiates motion according to the geometry of
the character and generates the corresponding

patterns of the writing movements. Since all scripts

share certain geometric properties in their con-

struction, the basic principles of drawing and

handwriting for Chinese are common between

Chinese and English, e.g., the motor control

variability in the writing act. This commonality

makes possible the generality of findings from
researching Chinese handwriting to alphabetic and

other scripts (Kao, l983; Kao & Wong, 1988;Wong

& Kao, 1991).

4. Because of the softness of the brush tip, the

CCH act involves a 3-D motion, which generates a

powerful source of impact on the practitioner’s

perceptual, cognitive, and physiological changes

during its practice. This impact also varies
according to the modes of handwriting control,

i.e., tracing, copying, and freehand (Shek, Kao, &

Chau, l986).

5. In character formation, the brush is man-

oeuvred to produce 2-D strokes, varying in size,

form, and direction. The task of the writer is to

move the brush to track the established stroke

patterns from memory or copybooks. This act
resembles a driver’s steering of a car by using its

front wheels as cursors in tracking the spatial

displacement of the vehicle relative to the road

(Kao & Smith, l969). The cursors in CCH tracking

take the form of the brush tip.

6. A square is the perfect geometric pattern

incorporating such features as hole, linearity,

symmetry, parallelism, connectivity, and orienta-
tion. A Chinese character portrays an imaginary

square. With an implied correspondence between

the square and the character, a character may vary

in terms of its geometric properties. These inherent

properties contribute to the differential cognitive

effects during character reading and writing (X. F.

Chen & Kao, 2002; Kao, 2000; Kao & Chen,

2000).

7. Psychophysiological changes associated

with CCH writing include heart-rate, respiration,

blood pressure, digital pulse volume, EMG, EEG,

skin conductance, skin temperature, etc. (Kao,

Lam, Robinson, & Yen, 1989).

8. Cognitive changes associated with CCH

practice include such abilities as clerical speed

and accuracy, spatial ability, abstract reasoning,

digit span, short-term memory, picture memory,

and cognitive reaction time (Kao, 1992a). These

changes are varied and affected by the whole

motor programme as well as the subprogrammes

of the components of the character (Chau, Kao, &

Shek, l986).

9. Stylistic variations of written characters

reflect the individualised forms and organization

of the strokes of the character. Chinese characters

executed in different calligraphic styles and ortho-

graphic forms would lead to variations in the

writer’s behavioural responses (Kao, Mak, & Lam,

1986a).

BASIC RESEARCH

A host of experiments measured a writer’s

physiological changes associated with the practice

of CCH. Common results indicate that subjects

experienced relaxation and emotional calmness

throughout this writing act. Their respiration rate

decelerated, heart-rate slowed down, and blood

pressure decreased, and digital pulse volume

increased with corresponding reduction in EMG

(Kao et al., 1989). The heart-rate can also

differentiate different modes of handwriting con-

trol (Kao & Shek, l986). Moreover, the practi-

tioner’s EEG activities in the right hemisphere

were found to be significantly greater than those in

the left hemisphere during such writing (Kao,

Shek, Chau, & Lam, l986b).

For the post-task cognitive effects of the CCH,

the subjects performed better in figure identifica-

tion and form discrimination tasks. A second

study showed a significant reaction time reduction

in both hemispheres for subjects with calligraphy

experience (Gao, 1994). A third study further

disclosed that the right hemisphere reaction time

reduction was more distinct for experienced

calligraphers than the novices (Guo & Kao, l991).

Further, a series of experiments has shown that

the CCH practice improves abilities in visual

attention, spatial ability, perceptual speed and

accuracy, spatial relations, abstract reasoning, as
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well as in response facilitation, short-term mem-

ory, and pictorial memory (Kao, 1992b; Kao,

Gao, Wang, Cheung, & Chiu, 2000c). In addition,

preliminary post-task ERP data disclosed a

significant increase of cortical activation in the

experimental subjects, but not in the controls

(Kao, Gao, Miao, & Liu, 2004).

APPLIED AND CLINICAL RESEARCH

As for behavioural changes, children with Autism,

Attention Deficiency Disorder (ADD), and

Attention-Deficit/Hyperactivity Disorder (ADHD)

have benefited from the CCH training. The

improvements include the ADHD children’s

attention and social communication (Kao, Chen,

& Chang, l997) as well as the autistic children’s

negative behaviour and communication in the

family or schools (Kao, Lai, Fok, Gao, & Ma,

2000e).

Some CCH cognitive treatments have been

conducted. In the case of mild retardation, the

treatment resulted in increased visual attention,

reasoning, judgement, and cognitive speed and

accuracy as well as hand steadiness and control

precision (Kao, Hu, & Zhang, 2000d). For the

Alzheimer’s patients, the treatment improved their

short-term memory, concentration, and temporal

and spatial orientation, as well as motor coordina-

tion. The normal elderly also improved in their

spatial ability and pictorial memory (Kao, 2003;

Kao & Gao, 2000; Kao et al., 2000c).

For psychosomatic diseases, we started with

patients suffering from essential hypertension

(Guo, Kao, & Liu, 2001). After the CCH practice,

their systolic and diastolic blood pressures showed

a significant reduction. A related study reported a

reduction of anxiety and an increase of alpha

waves, as well as a decrease of heart-rate after the

CCH training (Kao, Guo, & Liu, 2001). Further,

stress-related conditions of the diabetes II patients

and business executives exhibited a post-CCH

reduction in states of anxiety and moods (Goan,

Ng, & Kao, 2000; Kao, Ding, & Cheng, 2000a).

Finally, we also examined the CCH treatment

effects on mental and stroke patients. After a 3-

month training schedule, the schizophrenic

patients improved significantly in their positive

hospital behaviours as well as their negative

symptoms, while the control patients made no

improvement (Fan, Kao,Wang, & Guo, 1999). In

separate study with a 2-week CCH treatment

protocol, the stroke patients made significant

improvements in their palm strength and fine

motor coordination (Chiu, Kao, & Ho, 2002).

CONCLUSIONS

This paper has presented an overview of our

research on Chinese calligraphic handwriting.
These varied findings are founded on a theoretical

formulation, on associated basic research, and on

varied applications. As for the reasons behind all

these positive effects of the practice of CCH, two

views are offered. First, the act of brushing causes

heightened attention and concentration on the

part of practitioners and results in their physio-

logical slowdown and relaxation, causing the
subsequent changes in their emotions. Second,

concurrent to these states, some cognitive effects

occur in relation to a person’s attention and

concentration as a function of the geometric

characteristics of the writing script, which con-

tribute to the facilitative benefits observed in one’s

cognitive activities.

We are currently developing our CCH treatment

system for broader applications to cover English

alphabets and Japanese and Korean scripts, with
some success. We are optimistic that this new

therapeutic system will be helpful not only to users

of the Chinese script, but also to users of other

writing systems.
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