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Incidence and prevalence 

The incidence of spinal cord injury (SCI) varies according to source, however, 

reports considered to be most accurate indicate that the annual rate is between 

30·0 and 32·1 new spinal cord injuries per million persons at risk in the U.S.A. 

(DeVivo et al., 1980; Kraus et al., 1975). DeVivo, et al. (1980), used the 

mathematical relationship between incidence and duration to re-estimate the 

prevalence of SCI, calculating the rate to be approximately 906 per million. 

This figure is nearly 50° () greater than that estimated by Kurtzke (1975) who 

based his calculations on the length of median post-injury survival; a less precise 

statistic in light of that which is known today. 

Age, sex and race 

In the U.S.A., SCIs occur most frequently in persons between 15 and 20 years 

of age. According to the National SCI Database maintained by the Department 

of Rehabilitation Medicine at the University of Alabama at Birmingham, the 

mean age at injury is 29·7 years, the median age is 25 years and the mode (i.e. 

the most frequent age at injury) is 19 years (Stover and Fine, 1986). Reported 

differences in age distribution are believed to reflect a myriad of non-comparable 

data collection strategies. The National SCI Database confirms that SCI occurs 

more frequently among males than among females (a 4: 1 ratio) and that the 

average, annual race-specific incidence rates for SCI are slightly higher for 

blacks than whites, a finding consistent with the higher accidental death rate 

observed among blacks (Accident Facts, 1983). 

Etiology 

A review of the 10 000 + cases documented in the National SCI database con

firms that in the U.S.A., as in virtually all other industrialised countries, most 

spinal cord injuries result from motor vehicle crashes (47·7%) followed by falls 

(20·8° 0)' acts of violence-gunshot wounds and stabbings (14·6%) and sporting-
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related activities (14'2°0) (Table I). As expected, there are statistically signi

ficant relationships between etiology and factors such as age, sex, race and 

geography (Fine et ai., 1979). 

Table I Leading Causes of Spinal Cord 
Injury 

Cause 

1. Motor vehicle accidents 

2. Falls 
3. Acts of violence 
4. Sports 
5. Other 

" 

o 

47·7 
20·8 
14·6 
14·2 

2·7 

Neurological level and extent of lesion 

In the National SCI Database, quadriplegics were slightly more common than 

paraplegics (52°0 vs 48°0), In fact, neurologically incomplete quadriplegics 

ranked first at time of admission (28°0)' followed by complete paraplegics 

(26%), complete quadriplegics (24°0) and incomplete paraplegics (18
0

0), A 

review of neuro-Ievel and extent (i.e. the neurological completeness of lesion) 

trends over more than 10 years revealed a decline in the proportion of neur

ologically complete quads. There is ample evidence suggesting this 'shift' is 

due, in large part, to markedly improved emergency medical management pro

cedures developed and implemented during the past decade (Thomas, 1982). 

Survival 

The overall cumulative 10 year survival rate for the entire National Database is 

slightly more than 86° u' For patients in this database, the statistical probability 

of dying was determined to be greatest during the first post-injury year, declin

ing somewhat thereafter. Patients between 10 and 19 years of age had the highest 

10 year survival rate. Not surprisingly, 10 year survival rates declined substan

tially after age 29, so that by ages 60 to 69, little more than half of the patients 

survive 10 years. With regard to the cumulative 10 year survival by neurological 

level and extent of lesion, incomplete paraplegics have the highest 10 year sur

vival rate, followed by complete paraplegics, incomplete quadriplegics and com

plete quadriplegics. The ratio of observed to expected deaths in the absence of 

SCI are 6'19, 6'85, 10·29 and 20·05 for the four neuro-categories, respectively. 

Life expectancy 

Life expectancies for SCI patients aged 20, 40 and 60 by neuro-category were 

calculated using a method described by Smart and Sanders (1976) and appear in 

Table II. The estimates in the table are lower than those reported previously 

because they include patients who die prior to discharge whereas earlier 

estimates have been based on patients discharged alive after completing exten

sive rehabilitation programmes. Since the risk of dying is greatest during the 
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Table II Life Expectancies (In Years) 

N euro-category 

Age at injury No injury PI PC QI QC 

20 years 55·4 33·2 32·1 27·4 20·1 

40 Years 36·8 18·0 17·1 l3-8 9·3 

60 Years 20·0 6·5 5·9 4·2 1·9 

first post-injury year, patients who survive this period have significantly longer 

life expectancies. 

Cause of death 

Recently, workers at the National Spinal Cord Injury Statistical Center com

pleted a retrospective study of 5131 patients from the National Database who 

sustained their spinal cord injuries between 1973 and 1980. When follow-up 

was terminated, 461 patients (9°0) had died. Overall, the leading causes of 

death were pneumonia, accidents and suicides. The highest ratios of actual to 

expected deaths were for septicaemia, pneumonia and pulmonary emboli. 

Pneumonia was the leading cause of death for patients at least 55 years of age, 

non-whites and quadriplegics. Accidents and suicides were the leading cause of 

death for patients less than 55 years of age, whites and paraplegics. 

Causes of death by age group are shown in Table III. Accidents and suicides 

were the leading cause of death for patients less than 55 years of age. Septicaemia 

had the highest ratio of actual-to-expected deaths .for all age groups, followed 

by pulmonary emboli for patients less than 55 years of age, and pneumonia for 

patients at least 55 years of age. Accidents, suicides and cancer were the leading 

causes of death among paraplegics, whereas pneumonia was the leading cause of 

death among quadriplegics. When considering causes of death by length of post

injury survival, these data revealed the ratios of expected to actual deaths were 

Table III Cause of Death by Age 

Age <25 Age 25-54 Age >54 

Actual Expected Actual Expected Actual Expected 
Cause of death deaths deaths Ratio deaths deaths Ratio deaths deaths 

Septicaemia 5 ·02 250.0 15 ·10 150·0 11 ·15 
Cancer 2 ·63 3·2 5 5-49 0·9 19 10·88 
Ischemic heart disease ·04 25·0 7 5·71 1·2 17 16·12 
Other heart disease 10 ·17 58·8 13 ·89 14·6 17 1·43 
Cerebrovascular disease 4 ·10 40·0 8 1·18 6·8 8 3·95 
Diseases of arteries 2 ·03 66·7 2 ·24 8·3 3 1·14 
Venous thrombosis and 

embolism 3 ·02 150·0 12 ·22 54·5 4 ·37 
Flu and pneumonia 11 ·12 91·7 27 ·60 45·0 28 1·03 
Other respiratory disease 2 ·08 25·0 9 ·47 19·1 4 1·79 
Diseases of digestive system 5 ·05 100·0 8 1·88 4·3 2 1·08 
Diseases of urinary system 3 ·05 60.0 4 ·30 13·3 6 ·59 
Symptoms and ill-defined 

conditions 10 ·24 41.7 15 ·87 17·2 13 ·69 
Accidents and suicides 18 8·18 2.2 30 8·21 3·7 2 1·54 
Residual 5 2·58 1.9 7 6·95 1·0 5 3·56 
Unknown 18 30 31 

Ratio 

73·3 
1·7 
1·1 

11·9 
2·0 
2·6 

10·8 
27·2 

2·2 
1·9 

10·2 

18·8 
1·3 
1·4 
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highest during the first month post-injury for all causes except cancer, accidents 

and suicides. During the first month post-injury the ratio was highest for pul

monary emboli, followed by septicaemia, pneumonia and an ICDA category 

designated as symptoms and ill-defined conditions. The leading cause during 

the first 6 months post-injury was 'other heart disease', whereas accidents and 

suicides were the leading causes of death more than 6 months post-injury. While 

renal failure and other urinary tract complications were traditionally acknow

ledged to be the overall leading cause(s) of death until the mid-1970s, recent 

data reflect a significant decline in their role as the primary killer of SCI patients 

(Geisler et ai., 1983; Hackler, 1977; Le and Price, 1982; Young et ai., 1982). 

Economics of spinal cord injury 

Between 1974 and 1984, the average length of stay (ALOS) for all patients 

admitted to a federally sponsored SCI Care System within 24 hours of injury 

declined 27%, from 137 to 100 days. There was a 23% reduction in ALOS 

among quadriplegics (from 150 to 116 days) and a 31 % reduction in ALOS 

among paraplegics (from 122 to 84 days). Subsequently, the United States 

Consumer Price Index was used to adjust documented hospital charges to 1985 

dollars. Despite reductions in average lengths of stay, average billed hospital 

charges for all SCI patients increased from $41 300 in 1973 to $67 300 in 1984. A 

similar trend was noted among quadriplegics with average adjusted hospital 

charges increasing from $46 100 in 1973 to $80 500 in 1984. Average adjusted 

hospital charges for paraplegics peaked at $58 800 in 1983. For reference pur

poses, it has been established that hospital charges reflect approximately 80% 

of total initial costs of care in the U.S.A. (Young, 1978). 
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