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Abstract 
A prospective study of 83 patients with spinal cord injuries admitted to the Spinal Unit, Siriraj 

Hospital, Bangkok, Thailand from January 1997 to December 2000 was conducted. The average age was 
33.2 ± 11.7 years (range from 10 to 68 years) with a male: female ratio of 4: 1. Most subjects (83.2%) 
were aged between 16-45 years. About half of them had no associated injuries and no financial pro­
blems. Three-fourths of the spinal injuries were caused by traffic accidents (49.4 and 25.3% car and 
motorcycle respectively). The other two causes were falls (16.9%) and gunshot wounds (8.4%). The 
neurological classification was as follows: 34 (41.0%) patients had ASIA D grade of injury, 28 (33.7%) 
were paraplegic with ASIA A, B or C grade and 21 (25.3%) were tetraplegic with ASIA A, B, or C 
grade. Traffic accidents most frequently resulted in an incomplete ASIA D grade (40.3%). Males were 
more predominant for all causes of injury especially motorcycle accidents. The average Barthel Index 
score was 24.3 ± 24.7 and 51.9 ± 31.8 at admission and discharge respectively. The prevalence of 
depression was 24.1 per cent. The average length of stay for the depressed and non-depressed groups 
was 117.4 ± 59.1 and 73.4 ± 54.4 days respectively. 

Key word : Spinal Cord Injury, Thailand, Depression, Length of Stay, Barthel Index Score 

KUPTNIRATSAIKUL V 
J Med Assoc Thai 2003; 86: 1116-1121 

Traumatic spinal cord injury (SCI) is a devas­
tating medical condition that disrupts the lives of the 
injured and their families( 0. It constitutes a major 
area of disability in every country and results in pro­
found and long-term disability or death(2). 

The incidence of SCI is increasing especially 
in developing countries. It is one of the most cata­
strophic lesions, often leading to permanent paralysis. 
It affects victims who are usually young and at the 
most productive stage of life. This causes a burden of 
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suffering not only to the patient but to their families, 
community and the health care system. Devivo studied 
the total direct costs for all causes of SCI in the United 
States and found it to be 7.736 billion US dollars(3). 

Because the incidence of SCI is highest 
among young and productive patients, reducing the 
incidence of SCI will not only prevent social and 
family disruption but will substantially reduce direct 
health care costs and·the social cost from lost produc­
tivity( 1). 

It is difficult to restore lost spinal cord func­
tion following SCI, so prevention is better than treat­
ment(4). Knowledge gained from an epidemiological 
study may lead to the development of intervention 
strategies capable of preventing permanent disability. 

The objective of this study was to determine 
the demographics, neurological presentation, func­
tional outcome and prevalence of depression of indi­
viduals with traumatic SCI admitted to the Spinal Unit, 
Siriraj Hospital, Bangkok. 

MATERIAL AND METHOD 
All patients with traumatic SCI who were 

admitted for the first time to the Siriraj Spinal Unit 
(SSU), Bangkok, from January 1997 to December 
2000, were included in this study. Demographic data, 
details as to the cause of the accident, financial support 
and associated injuries were collected. The neurologi­
cal level was classified according to the American 
Spinal Injury Association(5). The complications during 
hospitalization and length of hospital stay were also 
recorded. The subjects were interviewed concerning 
functional abilities using the Barthel Index Score of 
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self care activities(6) and evaluated for depression by 
a psychiatrist according to the Diagnostic and Statisti­
cal Manual of Mental Disorder, fourth edition (DSM­
IV)O). 

Statistical analysis 
Descriptive analysis was used for the demo­

graphic data. Chi-square test was used to compare 
categorical data. For quantitative data, t-test was 
analyzed for parametric and Mann-Whitney for non­
parametric data. The p-value was significant at a level 
of< 0.05. 

RESULTS 
Eighty-three subjects; 66 males and 17 

females, aged from 10 to 68 years (average= 33.2 ± 
11.7). The age group 16-45 years accounted for the 
largest number of subjects with SCI (83.2%) (Fig. 
1 ). Half of them were married. Seventy per cent of the 
SCI patients were working and 45.8 per cent had 
graduated from university. Forty-seven per cent had 
no financial problems, they were government officers 
or had health insurance. With regard to the associated 
injuries, 55.4 per cent had no head injury or injuries 
to the extremities, chest or abdomen. Three-fourths 
(75.9%) had no complications during their hospital 
stay (Table 1). 

Table 2 shows the distribution of etiology 
and neurological classification. Three-fourths of the 
injuries were caused by traffic accidents (49.4 and 
25.3% car and motorcycle accidents respectively). 
The other two causes were falls ( 16.9%) and gun shot 
wounds (8.4%). With regard to neurological classifi-
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Fig. 1. Age at injury. 
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Table 1. The demographic data of SCI subjects. 

Age (yr) 
Sex 

Male 
Female 

Marital status 
Married 
Not-married 

Education level 
Primary school 
Secondary school 
University 

Occupation 
Employed 
Unemployed 

Financial problems 
Yes 
No 

Associated injuries 
Yes 
No 

Complications during hospitalization 
Yes 
No 

No. o/o 

33.2 ± 11.7 

66 
17 

43 
39 

22 
23 
38 

58 
25 

44 
39 

37 
46 

20 
63 

79.5 
20.5 

47.6 
52.4 

26.5 
27.7 
45.8 

69.9 
30.1 

53.0 
47.0 

44.6 
55.4 

24.1 
75.9 

cation, most subjects (41.0%) were ASIA D and the 
rest were paraplegic ASIA A, B, C and tetraplegic with 
ASIA A, B, C (33.7 and 25.3%). Traffic accidents 
most frequently resulted in incomplete ASIA D, fol­
lowed closely by tetraplegic and paraplegic ASIA A, 
B or C. Eighty-five point seven per cent of falls 
resulted in paraplegic ASIA A, B or C and incomplete 
ASIA D. 

The etiology categorized by gender is shown 
in Table 3. Not surprisingly, males were more pre­
dominant for all causes, especially motorcycle acci-

Table 2. Etiology and neurological classificationa. 
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dents. The average Barthel Index score was 24.3 ± 24.7 
and 51.9 ± 31.8 on admission and discharge respec­
tively. There was statistical significance between the 
scores on admission and discharge for all neurological 
levels (Fig. 2). The average length of stay was 83.6 ± 
58.2 days. Twenty patients (24.1%) were diagnosed 
as having depression according to DSM-IV criteria. 
The average lengths of stay for the depressed and non­
depressed groups was 117.4 ± 59.1 and 73.4 ± 54.4 
days respectively which were statistically significant. 

DISCUSSION 
A multidisciplinary approach is the important 

concept of comprehensive treatment of patients with 
spinal cord injury. It is essential for successful rehabi­
litation and reintegration of the patient into society. 
Rehabilitation should not only be separated from the 
initial treatment of SCI patients, but also integrated 
with treatment from the start. The Siriraj Spinal unit is a 
15-bed inpatient ward of the Department of Orthopedic 
Surgery that has a multidisciplinary team approach. 
Staff from the Rehabilitation Department (Physiatrists, 
Physical therapists, Occupational therapists, Rehabili­
tation Psychologists and Social workers) work together 
from the beginning. Patients who are transferred to 
this unit come from different hospitals throughout the 
country. 

The total number of the patients in the pre­
sent study was small because there are only 15 beds in 
this ward. Some could not be discharged due to diffe­
rent facilities of care and the social support system in 
Thailand. They were put on a Bennett respirator. The 
hospitals they were going to be admitted to in rural 
areas had no Bennett and no visiting nurses, physical 
therapists or home health aids as in other developed 
countries. 

Etiology Tetraplegic o/o Paraplegic o/o ASIAD o/o Total no o/o 
ASIA A,B, C ASIA A, B,C 

Traffic accident 
Car 16 10 15 41 49.4 
Motorcycle 3 8 10 21 25.3 

Fall 2 6 6 14 16.9 
Gun shot wound 4 3 7 8.4 

Total (p = 0.11) 21 25.3 28 33.7 34 41.0 

a ASIA classification as follows: A= complete motor and sensory injury, B =incomplete preserved sensation only, 
C =incomplete preserved motor (nonfunctional), D =incomplete (preserved motor function below level of injuryj(6), 
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Table 3. Etiology and gender. 

Etiology Gender 
Male % Female % 

Traffic accident 
Car 31 10 
Motorcycle 19 2 

Fall II 3 
Gun shot wound 5 2 

Total (p = 0.684) 66 79.52 17 20.48 

With regard to the sex ratio, most of the study 
group (79.5%) were male; the male to female ratio was 
4 : 1 which is lower than in previously reported results 
(8,9). This ratio is similar to that reported in the litera­
ture from Fiji(2), TaiwanOO) and South Africa01). A 
study from Portugal02) reported of male predomi­
nance with the ratio of 3.4 : 1. The proportion of males 
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has decreased significantly in recent years due to 
changes in the life-style of Thai people. Most modem 
women get involved in societal activity. 

The age of the study sample ranged from I 0 
to 68 years with a mean of 33.2 ± 11.7 years. In the 
study from Fiji(2), the ages ranged from 6 to 76 years 
with a mean of 38.3 ± 17.3 years, whereas in Japan(4), 
the age ranged from 6 to 96 years with a mean of 
48.3 ± 19.5 years. The life expectancy in each country 
influences the overall age range. In addition, the age 
group 16 to 45 years accounted for the largest group 
in the present study (83% ). The minority of injuries 
occurred before the teenage years or after the age of 
60. From a report by Nobunaga et aJ03), the overall 
mean age was 32.3 years and 77.4 per cent of the 
injuries occurred between the ages of 16 to 45 years. 
In addition, in the Fiji study(2), the age group 16-45 
years comprised the largest group (59.3% ). Thus, this 
age group seems to be at the highest risk, so preven­
tion campaigns should be directed at this age group. 

T -
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Fig. 2. Neurological classification and Barthel Index Score compared at admission and discharge. 
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The main cause of injury in the present study 
was from a traffic accident (74.7%) with a fall as 
the next greatest cause (16.9%). Studies from Japan 
(4) (traffic accidents 44.6%, falls 29.2%) Brazil(14) 
(traffic accidents 41.7%, falls 14.8%), Taiwan(lO) 
(traffic accidents 61.6%, falls 23.3%) and Utah, USA 
(15) (motor vehicle crashes 49.3%, falls 21.1 %) showed 
motor vehicle accidents as the leading cause of trau­
matic SCI followed by falls. The present study had 
no causes from violence, sport or assault. In the study 
of Kovindha(8) performed in Chiang Mai, a rural area 
in the northern part of Thailand, falls from a height 
were the most common cause (43%) followed by 
traffic accidents. The reason could be due to diffe­
rences in occupation and lifestyle between rural and 
urban areas. Strategies to prevent SCI should be 
emphasized on car and motorcycle drivers to build up 
responsibility to prevent accidents such as no alcohol, 
and not using a mobile phone while driving. 

The average Barthel Index score for self-care 
activities increased in the discharge period especially in 
ASIA D with a score above 60 (level of independent 
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ability). The reason was due to severity of neurologi­
cal damage; complete tetraplegic patients had limited 
ability to recovery. 

In addition, the authors also found the pre­
valence of depression among SCI subjects to be 24.1 
per cent which was similar to that reported in previous 
studies (range from 20%06) to over 30%07, 18)). In 
addition, the length of stay for depressed subjects was 
longer than for the non-depressed group 017 com­
pared to 73 days). Depression in SCI patients has been 
associated with prolonged hospitalization, impaired 
social functioning and an increased incidence of medi­
cal complications after acquired physical disability 
09,20). Therefore, early detection and treatment of 
depression should be carried out to prevent these poor 
outcomes. 
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