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The National SCI Database

All data submitted to the NSCISC by April 2005 are included in this report. As of 1 June
2005, the National SCI Database contained information on 23,683 patients with
109,277 Form Il follow-up records. The combined total of Registry, Form | and Form Il
records in the National SCI Database is 142,153 records.

National SCI Statistical Center

In 1983, the University of Alabama at Birmingham's Department of Rehabilitation
Medicine received federal grant funds to establish a national SCI data center. The UAB
operation succeeded the National Spinal Cord Injury Data Research Center that served
the Model SCI Care Systems Project between 1973 and 1981. Today, UAB's National
Spinal Cord Injury Statistical Center (NSCISC) supervises and directs the collection,
management and analysis of the world's largest spinal cord injury database.
Organizationally, UAB's SCI Statistical Center is at the hub of a network of 16 federally-
sponsored regional Model Spinal Cord Injury Care Systems located at major medical
centers throughout the United States. In each of these settings, SCI Care System
personnel collect and submit acute, rehabilitation and follow-up (viz. annual, long-term
post-discharge) data on SCI patients who received care in the "System" following injury.

To assure comparability of data acquired by personnel in various centers, rigid scientific
criteria have been established for the collection, management and analysis of
information entered into the database. Moreover, NSCISC staff have developed quality
control procedures that further enhance the reliability and validity of the database.

Thel6 Model SCI Systems funded for the 2000-2005 Project Period are:

Alabama
University of Alabama at Birmingham SCI Care System -- UAB Spain Rehabilitation Center
Birmingham, AL

California
Regional SCI Care System of Southern California -- Rancho Los Amigos Med Center
Downey, CA

Northern California SCI System - Santa Clara Valley Medical Center
San Jose, CA

Colorado
Rocky Mountain Regional SCI System -- Craig Hospital
Englewood, CO

Florida
South Florida SCI System -- University of Miami School of Medicine
Miami, FL

Georgia

Georgia Regional SCI System - Shepherd Center
Atlanta, GA



Massachusetts
New England Regional SCI Center -- Boston University Medical Center
Boston, MA

Michigan
University of Michigan Model SCI System -- University of Michigan Medical Center
Ann Arbor, Ml

Missouri
Missouri Model SCI System -- Univ Missouri-Columbia, Dept PM&R
Columbia, MO

New Jersey
Northern New Jersey SCI System -- Kessler Institute for Rehabilitation
West Orange, NJ

New York
Mount Sinai SCI Model System -- Mt. Sinai Medical Center
New York, NY

Pennsylvania
Regional SCI System of Delaware Valley -- Thomas Jefferson University Hospital
Philadelphia, PA

University of Pittsburgh Model Center on Spinal Cord Injury - University of Pittsburgh
Pittsburgh, PA

Texas

Texas Regional SCI System -- The Institute for Rehabilitation & Research
Houston, TX

Virginia

VCU/MCV SCI Model System -- Medical College of Virginia

Richmond, VA

Washington
Northwest Regional SCI System -- University of Washington
Seattle, WA

Data from currently non-participating SCI systems (Chicago, lllinois; Columbus, Ohio;
Detroit, Michigan; Milwaukee, Wisconsin; NYU, New York; Rochester, New York;
Phoenix, Arizona; New Orleans, Louisiana; and Fishersville, Virginia) have been
included.

For more information:
National Spinal Cord Injury Statistical Center
www.uab.edu/NSCISC

Spinal Cord Injury Information Network
www.spinalcord.uab.edu

National Institute on Disability and Rehabilitation Research
www.ed.gov/about/offices/list/osers/nidrr



CAUSE OF DEATH

All survival analyses in this report use the Collaborative SCI Survival Study database
maintained at the NSCISC. This database contains considerably more patients than
the National SCI Database and much longer follow-up on individual patients through
use of the Social Security Administration and Equifax. It includes Form | and Registry
patients as well as other patients treated at Model Systems who are not in the National
SCI Database. This is also the database that was used to produce the chapter on long-
term survival and causes of death that was included in the book Spinal Cord Injury:
Clinical Outcomes from the Model Systems. Therefore, these data represent an update
of the 1992 estimates provided in that book chapter as well as an update of the 2005
Annual Report.

Primary cause of death for the 7,579 deceased patients in the Collaborative SCI
Survival Study appears in Table 8 (page 40). Only persons injured since 1973 and
treated at a Model System within 1 year of injury were included in this analysis. The
number of deaths with unknown causes is high because many deaths identified through
Equifax computer search and the Social Security Death Index have not been followed-
up by acquisition of death certificates. Therefore, 3,863 persons whose primary cause
of death was unknown were not included in the calculation of any percentages. The
assumption is that unknown causes of death will be distributed the same way as known
causes. These deaths of unknown causes are almost always persons who died after
discharge. Therefore, causes of death that are more likely to occur after discharge,
such as diseases of the genitourinary system, neoplasms, and accidents, suicides and
homicides may be somewhat underestimated proportionately.

Diseases of the respiratory system were the leading cause of death (71.7% of these
were cases of pneumonia). Other heart disease ranked second; however, these were
often unexplained heart attacks (53.6%, ICD9CM code 427.5), that usually do not
represent a true underlying cause of death. Rather, they reflect the relatively poor
quality of cause of death data and reporting practices on many death certificates of SCI
patients. Hence, mortality from other heart disease is probably overestimated.

The third leading cause of death was infective and parasitic diseases. These were
virtually always cases of septicemia (93.2%) and were usually associated with
decubitus ulcers, urinary tract or respiratory infections.

Hypertensive and ischemic heart disease was the fourth leading cause of death
followed by neoplasms. Specific locations of neoplasms included the lung (77 cases,
28.6%); colon/rectum (19 cases, 7.1%); bladder (18 cases, 6.7%); prostate (16 cases,
5.9%); breast (12 cases, 4.5%); brain, digestive system, and leukemia (11 cases each,
4.1%); liver (10 cases, 3.7%); esophagus (8 cases, 3.0%); kidney and other lymphoma
(7 cases each, 2.6 %); testis, pancreas, head/neck/face (6 cases each, 2.2%); multiple
myeloma (5 cases, 1.9 %); endocrine gland and melanoma (3 cases each, 1.1%); ovary
and peritoneum (2 cases each, 0.7%); and one case each of uterus, spinal cord, bone,
and thymus (0.4%). Twenty-five neoplasms were reported to have developed at an
unspecified location (9.3%).

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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Unintentional injuries were the sixth leading cause of death followed by diseases of
pulmonary circulation (97.2% of which were cases of pulmonary emboli). These deaths
usually occurred prior to first definitive discharge.

Disease of the digestive system were the eighth leading cause of death, followed by
symptoms and ill-defined conditions and suicides. It should be noted that the
categories of unintentional injuries, suicides, and homicides do not include any persons
dying from multiple injuries sustained during the original accident. However, they do
include persons involved in fatal events following discharge. If the 118 cases of
subsequent trauma of uncertain nature were divided proportionately between
unintentional injuries, suicides, and homicides, then an additional 63 unintentional
injuries, 44 suicides, and 11 homicides took place, which would still make unintentional
injuries the sixth leading cause of death but make suicide the seventh leading cause of
death.

The eleventh leading cause of death was cerebrovascular disease followed by
genitourinary system diseases. The dramatic reduction in deaths due to genitourinary
system diseases such as renal failure (the leading cause of death in the past), is
undoubtedly due to close monitoring of the urinary tract as well as advances in its
medical management over the past two decades.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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ICD9CM Primary Cause of Death n %
Codes
460-519 Diseases of the respiratory system 817 22.0
420-429 Other heart disease 455 12.2
000-139 Infective and parasitic diseases 368 9.9
400-414 Hypertensive and ischemic heart disease 292 7.9
140-239 Neoplasms 269 7.2
EB00-E949 | Unintentional injuries 202 5.4
415-417 Disease of pulmonary circulation 183 4.9
520-579 Diseases of the digestive system 174 4.7
780-799 Symptoms and ill-defined conditions 168 4.5
E950-E959 | Suicides 138 3.7
430-438 Cerebrovascular disease 136 3.7
580-629 Diseases of the genitourinary system 134 3.6
E980-E989 | Subsequent trauma of uncertain nature
. : . - 122 3.3
(unintentional/suicide/homicide)
320-389 Diseases of the nervous system and sense organs 59 1.6
240-279 Endocrine, nutritional, metabolic and immunity disorders
: 59 1.6
(includes AIDS)
440-448 Diseases of the arteries, arterioles, and capillaries 58 1.6
E960-E969 | Homicides 36 1.0
290-319 Mental disorders 11 0.3
451-459 Diseases of veins, lymphatics, and other diseases of the 11 03
circulatory system ]
710-739 Diseases of the musculoskeletal system and connective 9 0.2
tissue j
740-759 Congenital anomalies 5 0.1
Residual All others 4 0.1
280-289 Diseases of blood and blood-forming organs 4 0.1
E970-E979 | Legal intervention 2 0.1
Total known causes of death 3,716
Total unknown causes of death 3,863
Total deaths 7,579

Table 8. Primary cause of death.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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LONG TERM SURVIVAL

Table 9 (page 42) presents cumulative survival for the entire National SCI Database.

Patients were considered Withdrawn Alive if a follow-up form (Form Il) for 2004 or later
was submitted indicating the patient was known to be alive, if the patient's follow-up was
discontinued due to neurologic recovery or transfer to another SCI Care System, or if
Social Security Death Index searches performed in 2006 did not indicate a reported
death. The proportion of patients dying in each post-injury year ranged from 4.48 percent
in year one to 1.30 percent in year 10. Annual death rates for those who survived the first
post-injury year average 1.96 percent and increase over time as the population ages.

The cumulative 20-year survival rate for patients with spinal cord injury was 69.89
percent. However, because of the high proportion of losses to follow-up, as well as the
known underreporting of spinal cord injury fatalities occurring shortly after injury, this
information should be interpreted with caution. It is likely some patients were lost to
follow-up because they died. Therefore, these annual mortality rates may be
underestimated.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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(1) 2) ® | @ (5) (6) (7) (8)
Years | Patients | Withdraw | Lost Dead | Effective |Proportion | Proportion | Cumulative
Post Entered n Alive Number Dead Surviving | Survival at
Injury Exposed End of
Interval
0-1 37,702 1,592 | 4,938 | 1,544 | 34437.0 0.0448 0.9552 0.9552
1-2 29,628 882 | 1,340 602 | 28,17.0 0.0211 0.9789 0.9350
2-3 26,804 438 657 413 | 26256.5 0.0157 0.9843 0.9203
3-4 25,296 416 380 395 | 24898.0 0.0159 0.9841 0.9057
4-5 24,105 327 489 353 | 23697.0 0.0149 0.9851 0.8922
5-6 22,936 498 710 303 | 22332.0 0.0136 0.9864 0.8801
6-7 21,425 496 300 325 | 21027.0 0.0155 0.9845 0.8665
7-8 20,304 565 277 310 | 19883.0 0.0156 0.9844 0.8530
8-9 19,152 620 213 263 | 18735.5 0.0140 0.9860 0.8410
9-10 18,056 610 243 229 | 17629.5 0.0130 0.9870 0.8301
10-11 | 16,974 752 338 259 | 1,429.0 0.0158 0.9842 0.8170
11-12 | 15,625 776 153 209 | 15160.5 0.0138 0.9862 0.8057
12-13 | 14,487 763 107 219 | 14052.0 0.0156 0.9844 0.7932
13-14 | 13,398 711 44 210 | 13020.5 0.0161 0.9839 0.7804
14-15 | 12,433 708 70 205 | 12044.0 0.0170 0.9830 0.7671
15-16 | 11,450 704 133 173 | 11031.5 0.0157 0.9843 0.7551
16-17 | 10,440 633 18 190 | 101145 0.0188 0.9812 0.7409
17-18 9,599 595 9 173 9297.0 0.0186 0.9814 0.7271
18- 19 8,822 612 9 166 8511.5 0.0195 0.9805 0.7129
19-20 8,035 567 26 152 7738.5 0.0196 0.9804 0.6989
20- 21 7,290 619 104 122 6928.5 0.0176 0.9824 0.6866
21-22 6,445 630 7 125 6126.5 0.0204 0.9796 0.6726
22 - 23 5,683 595 6 132 5382.5 0.0245 0.9755 0.6561
23-24 4,950 478 1 116 4710.5 0.0246 0.9754 0.6400
24 - 25 4,355 495 15 94 | 4100.0 0.0229 0.9771 0.6253
25- 26 3,751 744 78 84 3340.0 0.0251 0.9749 0.6096
26 - 27 2,845 518 5 67 2583.5 0.0259 0.9741 0.5937
27— 28 2,255 445 0 52 2032.5 0.0256 0.9744 0.5786
28 — 29 1,758 469 0 38 1523.5 0.0249 0.9751 0.5641
29 - 30 1,251 407 2 33 1046.5 0.0315 0.9685 0.5463
30-31 809 346 3 15 634.5 0.0236 0.9764 0.5334
31-32 445 245 0 7 322.5 0.0217 0.9783 0.5218
32-33 193 192 0 1 97.0 0.0103 0.9897 0.5165
Total 37,702 19,448 | 10,675 | 7,579

Table 9. Cumulative survival - National.

(1) Number of individuals alive at start of interval.
(2) Number of individuals alive at start of interval ineligible for further follow-up due to study termination.

(3) Number of individuals lost to follow-up (survival status was unknown) during the interval.

(4) Number of individuals dying during the interval.

(5) Number of individuals exposed to risk of dying in interval [patients entered - 0.5 * (withdrawn alive + lost)].
(6) Conditional probability of death during the interval (dead / effective number exposed).
(7) Conditional probability of surviving the interval (1 - proportion dead).
(8) Cumulative survival rate (previous cumulative survival * proportion surviving present interval).

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual

Statistical Report, July, 2006
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LIFE EXPECTANCY

Life expectancies for SCI patients by age at injury (in 5-year intervals) and neurologic
level and extent of lesion appear in Table 10. All persons who survived at least 24
hours after injury and who were included in the collaborative SCI survival study
database were included in this analysis. Comparable figures for persons who survive
the first post-injury year, by current age, appear in Table 11 (page 57). For each
neurologic category the observed number of deaths was compared to an expected
number of deaths based on observed length of follow-up and 1993 age-sex-specific
mortality rates for the general U.S. population using methods outlined in detail by Smart
and Sanders . The year 1993 was chosen because it was roughly the mid-year of
follow-up for the SCI population. All follow-up data through 2006 were used.

Life Expectancy (Years)
Age No Not Ventilator Dependent Ventilator
Dependent
At SCI |Motor Functional Paraplegia Tetraplegia Any Level
Injury Any Level C5-C8 | C1-C4
10 years 68.2 62.4 55.0 49.8 45.0 23.6
15 years 63.2 57.5 50.2 45.0 40.2 19.3
20 years 58.4 52.8 45.6 40.6 36.1 16.6
25 years 53.7 48.2 41.2 36.4 32.1 14.6
30 years 48.9 43.5 36.8 32.1 28.1 12.1
35 years 44.2 38.9 32.3 27.9 24.0 9.4
40 years 39.5 34.3 28.0 23.8 20.2 7.1
45 years 35.0 29.9 23.9 20.0 16.6 5.2
50 years 30.6 25.7 20.1 16.4 13.4 3.7
55 years 26.3 21.7 16.4 13.2 10.5 2.5
60 years 22.2 17.9 13.1 10.2 7.9 1.4
65 years 18.4 14.4 10.2 7.7 5.8 0.7
70 years 14.9 11.3 7.6 55 4.0 0.1
75 years 11.8 8.5 5.4 3.8 2.5 <0.1
80 years 9.0 6.2 3.7 2.3 1.4 <0.1

Table 10. Life expectancy for SCI persons surviving at least 24 hours post-injury.
[Values for persons with no SCI are from the 2003 U.S. Life Tables for the
general population.]

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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Life Expectancy (Years)
Current No Not Ventilator Dependent Ventilator
Dependent
Age SClI Motor Paraplegi| Tetraplegia Any Level
Functional a
Any Level C5-C8|C1-C4
10 years 68.2 63.0 55.7 51.1 | 47.0 31.1
15 years 63.2 58.1 50.9 46.2 | 42.2 26.7
20 years 58.4 53.3 46.3 41.7 | 37.9 23.3
25 years 53.7 48.7 41.9 37.5 | 33.9 20.4
30 years 48.9 44.0 37.4 33.2 | 29.8 17.3
35 years 44.2 39.4 32.9 28.9 | 25.6 14.0
40 years 39.5 34.8 28.6 24.7 | 21.6 11.1
45 years 35.0 30.4 24.5 20.8 | 18.0 8.5
50 years 30.6 26.2 20.6 17.2 | 14.6 6.4
55 years 26.3 22.1 16.9 13.9 | 11.6 4.6
60 years 22.2 18.3 13.5 10.8 8.8 3.1
65 years 18.4 14.8 10.5 8.2 6.5 1.9
70 years 14.9 11.6 7.9 6.0 4.6 1.0
75 years 11.8 8.8 5.7 4.1 3.0 0.4
80 years 9.0 6.4 3.9 2.6 1.8 <0.1
Table 11. Life expectancy for SCI persons surviving at least 1 year post-injury.
[Values for persons with no SCI are from the 2003 U.S. Life Tables for the general
population.]

The purpose of reporting these life expectancies is to document continuing progress
attributable in large part to the Model System program. These figures are slightly
decreased from those contained in our last annual report. SMR values increased
slightly due to a shift in the reference year for calculating expected deaths from 1988 to
1993. The latter is a more accurate estimate of the mid-year of follow-up for this study
population. Life expectancies remain substantially below normal, particularly for
persons with tetraplegia and ventilator-dependency.

Figures in these tables are generally not appropriate for use in assessing life
expectancy of individual persons because they are not specific enough for that task. At
minimum, important prognostic factors that should be considered in determining an
individual life expectancy include age, exact neurologic level of injury (particularly
among persons with tetraplegia), ASIA impairment scale, length of survival that has
already occurred post-injury, and to a lesser extent, etiology of injury, gender and race’.
Significant co-morbidities (cancer, heart disease, diabetes, etc.) should also be
considered when present®.

Methods for estimating life expectancy that are used by the NSCISC are detailed in two
recent articles by Strauss et al. and DeVivo® *.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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Part Il
Statistical Analysis of the National SCI Database

Introduction

The tables and figures presented in this report are based on a statistical analysis of
most of the variables in the National SCI Database. The narrative accompanying the
tables and figures is restricted to analysis of national aggregate data and intersystem
variability within the database.

Lost and Unknown Categories

Since differential losses to follow-up may mask time trends within the data, patients who are
lost are not included in the tables and figures depicting post-discharge data. The underlying
assumption is made that patients who are lost to follow-up will be distributed proportionately
across categories in the same way as successfully followed patients.

Data classified as unknown represent those patients who are being followed but for whom
that specific information is unavailable. Therefore, a high proportion of unknowns indicates
information reflecting unusual data collection difficulties.

Data from the Extended Data Submission Years

Since 1995 revised Form Il reporting procedures require submission of Form lis for all
patients only in post-injury years 1, 2, 5, 10, 15, 20, 25 and 30. For this reason, there
has been a significant decrease in the numbers of records in all the other post-injury
years. Therefore, beginning with this report, several Form Il analyses have been
restricted only to the extended data years.

Statistical Measures

The measure of central tendency used was the mean, or arithmetic average, which is
simply the sum of the individual values for each patient divided by the number of
patients. The standard deviation (S.D.) is a measure of dispersion about the population
mean (i.e., how closely individual patient values cluster around the mean). If data are
normally distributed, 95 percent of all observed values will fall within 1.96 standard
deviations of the mean.

Because most of the continuous variables in the National SCI Database are not
normally distributed, appropriate transformations were made before these data were
analyzed. The square root transformation was determined to be the most appropriate
(i.e., it led to the most nearly normal distribution based on convergence of the mean,
median and mode as well as skewness and kurtosis coefficients approaching zero).
The transformation involves taking the square root of the original raw data, then
calculating the mean and standard deviation and finally, squaring the resulting mean for
reporting purposes. However, it is not appropriate to square the resulting standard
deviation. Therefore, we have chosen to report the 95 percent confidence limits, which
are calculated from the mean and standard deviation (in square root terms) as follows:

Lower 95 percent confidence bound = [mean - 1.96 (S.D.)]2

Upper 95 percent confidence bound = [mean + 1.96 (S.D.)]2

Because of the transformation, the confidence interval is not symmetric about the mean.
Nonetheless, the implication is that 95 percent of the data should be between the reported
upper and lower bound.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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AGE AT INJURY

The occurrence of spinal cord injury is highest among persons in the 16-30 age group.
In fact, more injuries occurred in this age group than in all other age groups combined.
Some descriptive statistics for the age at injury distribution are shown in Table 14 Mean
age for all patients was 33 years (S.D. = 15.9). Mean age for all patients in the
database ranged from a low of 29.0 to a high of 44.9.

Standard o ]
Mean o n Minimum Maximum
Deviation
Total 33.0 15.9 24,331 <1 98

Table 14. Age at injury: descriptive statistics. [1 case had incomplete data.]

Table 15 reflects a consistent trend toward older age at time of injury. Mean age at
injury has increased from 28.7 years between 1973 and 1979 to 38.0 years since 2000.
This trend reflects in large part a similar trend in the average age of the United States
population. However, underlying changes in age-specific spinal cord injury incidence
rates, changing locations of model systems, and changing referral patterns to model
systems may also be contributing to the trend toward older age at injury for persons in
the NSCISC database.

Year of Injury Mean Star.1d<'.;1rd n Minimum | Maximum
Deviation
1973 -1979 28.7 14.1 4,564 1 88
1980 — 1984 30.4 14.6 4,951 1 90
1985 — 1989 32.3 15.8 3,843 <1 92
1990 — 1994 33.6 15.9 3,296 1 97
1995 - 1999 36.4 16.9 3,626 <1 98
2000 - 2006 38.0 16.8 4,051 1 90
Table 15.  Trend in age by year of injury. [1 case had incomplete data.]

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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The cumulative frequency distribution of age at injury is depicted in Table 16. Three
patients were less than one year old while one was 98 years old. The most common
age was 19 years; 29.6 percent of all injuries occurred between the ages of 17 and 23
years, and 52.2 percent of all injuries occurred between the ages of 16 and 30.
Approximately 8.6 percent of all injuries occurred at age 60 or older.

A F Cumulative A F Cumulative
ge n requency Frequency ge n requency Frequency
<1 3 <0.1 0.0 49 227 0.9 83.7
1 12 <0.1 0.1 50 214 0.9 84.6
2 9 <0.1 0.1 51 188 0.8 85.4
3 16 0.1 0.2 52 210 0.9 86.2
4 21 0.1 0.3 53 195 0.8 87.0
5 14 0.1 0.3 54 192 0.8 87.8
6 19 0.1 0.4 55 180 0.7 88.6
7 16 0.1 0.5 56 190 0.8 89.3
8 18 0.1 0.5 57 179 0.7 90.1
9 18 0.1 0.6 58 164 0.7 90.7
10 29 0.1 0.7 59 152 0.6 91.4
11 16 0.1 0.8 60 150 0.6 92.0
12 33 0.1 0.9 61 157 0.6 92.6
13 95 0.4 1.3 62 132 0.5 93.2
14 196 0.8 2.1 63 124 0.5 93.7
15 366 1.5 3.6 64 119 0.5 94.2
16 700 2.9 6.5 65 103 0.4 94.6
17 975 4.0 10.5 66 121 0.5 95.1
18 1.145 4.7 15.2 67 125 0.5 95.6
19 1.176 4.8 20.0 68 99 0.4 96.0
20 1.040 4.3 24.3 69 88 0.4 96.4
21 1.032 4.2 28.6 70 72 0.3 96.7
22 958 3.9 325 71 79 0.3 97.0
23 895 3.7 36.2 72 67 0.3 97.3
24 838 34 39.6 73 78 0.3 97.6
25 782 3.2 42.8 74 64 0.3 97.9
26 699 2.9 45.7 75 72 0.3 98.2
27 656 2.7 48.4 76 64 0.3 98.4
28 632 2.6 51.0 77 64 0.3 98.7
29 628 2.6 53.6 78 42 0.2 98.8
30 557 2.3 55.9 79 51 0.2 99.1
31 542 2.2 58.1 80 38 0.2 99.2
32 538 2.2 60.3 81 31 0.1 99.3
33 445 1.8 62.1 82 28 0.1 995
34 378 1.6 63.7 83 28 0.1 99.6
35 442 1.8 65.5 84 18 0.1 99.6
36 427 1.8 67.3 85 21 0.1 99.7
37 378 1.6 68.8 86 17 0.1 99.8
38 396 1.6 70.4 87 11 <0.1 99.8
39 342 1.4 71.9 88 12 <0.1 99.9
40 343 1.4 73.3 89 8 <0.1 99.9
41 333 1.4 74.6 90 6 <0.1 100.0
42 302 1.2 75.9 91 4 <0.1 100.0
43 308 1.3 77.1 92 3 <0.1 100.0
44 294 1.2 78.3 94 1 <0.1 100.0
45 289 1.2 79.5 95 1 <0.1 100.0
46 255 1.0 80.6 97 1 <0.1 100.0
47 263 1.1 81.7 98 1 <0.1 100.0
48 271 1.1 82.8
Table 16. Age at injury: frequency distribution. [1 case had incomplete datal]

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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SEX

The number of spinal cord injury patients by gender is shown in Table 17. Overall, 81.0
percent of all reported spinal cord injuries occurred among males.

There was very little variability among systems with regard to the composition of the
patient populations by gender. Among systems, the proportion of male patients ranged
from a low of 76.5 percent to a high of 87.0 percent.

" Male Female
%
Total 19,707 4,625
81.0 19.0
Table 17. Sex of spinal cord injury patients.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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RACE

The number of spinal cord injury patients by race is shown in Table 18 (page 65).
There was substantial variability among systems: the proportion of white patients
ranges from 22.8 percent to 90.2 percent, while the proportion of African Americans
ranged from 3.6 to 52.7 percent. The highest proportion of American Indians (2.6%)
occurred in one system and the highest proportion of patients of Asian descent (5.8%)
occurred in another.

A very significant trend over time was reported in the racial distribution of persons
enrolled in the national database between 1973 and 1998°. During 1973 through 1979,
76.8% of persons enrolled in the database were white, 14.2% were African American,
1.9% were American Indian, and 0.9% were Asian. However, after 1994, only 66.3%
persons enrolled in the database were white, while 25.4% were African American, 2.1%
were Asian, 0.4% were American Indian, and 3.0% were classified as “other” races.
This trend is due in very small part to trends in the United States general population.
Periodic changes in the identities of participating Model Systems, changes in eligibility
criteria for inclusion into the National SCI Database, and changes in referral patterns to
Model Systems are also partly responsible for this racial trend. However, the trend is
so large that changes in underlying race-specific SCI incidence rates are also likely.

It should not be inferred from these data that the incidence of spinal cord injury was
higher among whites than non-whites. On the contrary, most patients were white
because whites comprise by far the largest segment of the United States population. In
fact, other studies have demonstrated conclusively that the spinal cord injury incidence
rate was highest among non-whites®.

High percentages of unknowns in this variable are due to a database conversion
process that occurred in 1995. Details on this conversion are explained on page 66 of
this report. All but 33, (2.0%) of the persons of unknown race are persons of Hispanic
origin.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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Race Hispanic
n | White | African | American | Asian | Other | Unknown Origin with
% American | Indian Race Unknown
Total 16,407 5,386 226 380 318 1,615 1,582
67.4 22.1 0.9 1.6 1.3 6.6

Table 18. Race of spinal cord injury patients.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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HispANIC ORIGIN

Table 19 presents an analysis of the Hispanic Origin variable that was added to the
database in November 1995. This variable was added to conform to the Bureau of the
Census guidelines for reporting race and ethnicity.

When this variable was added, all persons coded Spanish in the race variable were
converted to "Yes, Hispanic origin" in this variable and, their race was then changed to
Unknown. For those who were not coded Spanish in the race variable, the "No" code
was inserted in this variable and their original race code was retained. This data
conversion process resulted in high percentages of records coded “unknown” in the
race variable.

Race

Hispanic n| White | African | American | Asian | Other [Unknown| Total

Origin % American Indian
Not of 15,938 5,267 222 364 88 1 21,880
Hispanic Origin 97.1 97.8 98.2 95.8 27.7 0.1 89.9
Hispanic 405 53 4 15 230 |1,582 2,289
Origin 2.5 1.0 1.8 39 | 723 98.0 9.4
Unknown 64 66 0 1 0 32 163
0.4 1.2 0.0 0.3 0.0 2.0 0.7
Total 16,407 5,386 226 380 318 |1,615 |24,332
100.0 100.0 100.0 100.0 |[100.0 |100.0 100.0

Table 19. Hispanic origin by race.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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ETiOLOGY

Specific etiologic categories by sex are depicted in Table 20 (page 68). For males and
females, the three leading causes of spinal cord injury were the same: auto accidents,
falls, and gunshot wounds.

Among males, diving accidents ranked fourth followed by motorcycle accidents.
However, for females, medical/surgical complications ranked fourth and diving
accidents ranked fifth.

Significant gender differences are evident in five etiologies: auto accidents (30.7% for
males, 50.8% for females); motorcycle accidents (6.8% males, 1.9% females); diving
accidents (7.6% males, 2.8% females); hit by falling objects (3.7% males, 0.6%
females) and medical/surgical complications (1.7% male, 4.3% females).

It should be noted that the ATV/ATC category was created in October 1986; before that
time, injuries resulting from these vehicles were coded as either Motorcycle or Other
Vehicle. While some systems have converted pre-1986 data where possible, this
conversion was not mandatory. Therefore, the number of injuries resulting from
ATV/ATC accidents is most probably underreported.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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: Males Females Total
Rank(| Etiology N % 0 % N %
1 | Auto accident 6,051 30.7 | 2,348 50.8| 8,399 34.5
2 | Fall 3,969 20.1| 879 19.0) 4,848 19.9
3 [ Gunshot 3,422 17.4| 489 10.6|] 3,911 16.1
4 | Diving 1494 76 | 131 @ 28 | 1,625 @ 6.7
5 | Motorcycle 1,340 6.8 86 19 [ 1,426 @ 5.9
6 || Hit by falling object 722 3.7 29 0.6 | 751 3.1
7 | Medical/surgical complications| 337 @ 1.7 | 199 4.3 536 2.2
8 | Pedestrian 306 16 | 103 2.2 409 1.7
9 | Bicycle 260 1.3 27 0.6 287 1.2
10 | Personal contact 186 0.9 54 1.2 240 1.0
11 | Other penetrating wound 177 0.9 47 1.0 224 0.9
12 | Other Unknown 201 1.0 19 0.4 | 220 0.9
13 | Other vehicular 133 0.7 16 0.3 149 0.6
14 | Football 128 0.6 0 0.0 128 0.5
15 || Snow skiing 108 0.5 13 0.3 121 0.5
16 | ATV/IATC 101 0.5 18 0.4 119 0.5
17 | Horseback riding 53 0.3 56 1.2 109 0.4
18 || Winter sports 79 0.4 20 0.4 99 0.4
19 | Fixed wing aircraft 57 0.3 26 0.6 83 0.3
20 | Other sports 69 0.4 15 0.3 84 0.3
20 | Surfing 82 0.4 2 <0.1| 84 0.3
22 | Wrestling 74 0.4 2 <0.1 76 0.3
23 || Trampoline 50 0.3 8 0.2 58 0.2
24 | Gymnastics 29 0.1 18 04 47 0.2
25 | Field sports 37 0.2 1 <0.1| 38 0.2
26 | Snowmobile 31 0.2 5 0.1 36 0.1
27 | Hang gliding 29 0.1 2 <0.1] 31 0.1
28 | Rotating wing aircraft 27 0.1 2 <0.1| 29 0.1
28 || Water skiing 27 0.1 1 <0.1] 28 0.1
30 | Boat 18 0.1 7 0.2 25 0.1
31 | Air sports 21 0.1 0 0.0 21 0.1
32 || Baseball 19 0.1 0 0.0 19 0.1
33 || Rodeo 19 0.1 0 0.0 19 0.1
34 | Explosion 13 0.1 1 <0.1 14 0.1
35 || Basketball 10 0.1 0 0.0 10 <0.1
36 | Track and field 5 <0.1 0 0.0 5 <0.1
37 || Skateboard 4 <0.1 0 0.0 4 <0.1
Unknown 19 0.1 1 <0.1| 20 0.1
Total 19,707 81.0 | 4,625 19.0 | 24,332 100.0
Table 20. Etiology of spinal cord injury, by sex.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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The various etiologies were grouped into five categories, and the results are depicted in
Figures 3, 4 and 5 and Tables 21 and 22. The Vehicular Accidents group consisted of
auto, motorcycle, ATV/ATC and other vehicular accidents, boating mishaps, accidents
involving fixed and rotating wing aircraft, snowmobile and bicycling accidents. The
Violence category included gunshot and other wounds, personal contact injuries and
explosions. The Other category included being hit by a falling object, pedestrian
accidents, medical/surgical complications and unclassified others. The remaining
etiologic categories were considered Sports Accidents.

Grouped etiology by age at injury is depicted in Figure 3 (page 70). Vehicular Accidents
were the leading cause of spinal cord injury up to 60 years of age. After age 60, Falls
were the leading cause of SCI. Sports Accidents and Acts of Violence declined
proportionately while Falls increased with advancing age.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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Figure 3. Grouped etiology by age at injury
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Figure 4 depicts grouped etiology by gender. Overall, 81.0 percent of all spinal cord
injuries were incurred by males. The Sports category differs the most from this overall
distribution: 89.7 percent of sports-related injuries were incurred by males.

Figure 4. Grouped etiology by sex
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Figure 5 depicts grouped etiology by race. Overall, 67.4 percent of all spinal cord
injuries were incurred by whites. The distribution that differs most dramatically from the
overall trend is that of the Violence category, where less than one-third of the injuries
were incurred by whites.

Figure 5. Grouped etiology by race
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Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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Grouped etiology by year of injury appears below in Table 21.

Etiology n Year of Injury All
%|/1973-1979]1980-1984 (1985-1989(1990-1994(1995-1999(2000-2005 | Years
Vehicular 2,144 2,237 1,621 1,199 1,451 1,901 || 10,553
Accidents 47.0 45.2 42.2 36.4 40.0 46.9 43.4
Violence 605 792 723 952 764 553 4,389
13.3 16.0 18.8 28.9 21.1 13.7 18.0
Sports 655 706 390 248 254 353 | 2,606
14.3 14.3 10.1 7.5 7.0 8.7 10.7
Falls 752 836 796 659 846 959 4,848
16.5 16.9 20.7 20.0 23.3 23.7 19.9
Other 406 377 311 235 306 281 1,916
8.9 7.6 8.1 7.1 8.4 6.9 7.9
Unknown 3 3 2 3 5 4 20
0.1 0.1 0.1 0.1 0.1 0.1 0.1
Total 4,565 4,951 3,843 3,296 3,626 4,051 | 24,332
100.0 100.0 100.0 100.0 100.0 100.0 100.0

Table 21. Grouped etiology by injury year.

Vehicular Accidents ranked as the leading cause of SCI through all time periods. Falls
ranked second through all time periods except from 1990 to 1994 when Acts of
Violence ranked second. There was a steady increase in the percentage of SCI due to
Acts of Violence from 13.3 percent prior to 1980 to 28.9 percent from 1990 to 1994. A
concomitant decrease in the percentage of SCI due to Sports-related activities from
14.3 to 7.5 occurred over this same time period. The percentage of SCI due to
Vehicular Accidents also decreased from 47.0% to 36.4%. There has been a
significant decline in SCI due to violence and an increase in injuries due to vehicular
accidents and falls since 1994. These trends may be due in part to changing locations
of model systems, changing referral patterns to model systems, changes in underlying
incidence rates, or a combination of these factors.

Grouped etiology appears in Table 22 (page 73). Vehicular Accidents ranked first in
the National SCI Database (43.4%) and first in all but one system where violence
ranked first.

Falls ranked second nationally (19.9%) and second for all systems except five. Sports
ranked second in one of those systems and Vehicular Accidents ranked second in
another. Violence ranked second in the last three of those systems and third overall
nationally (18.0%).

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006
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n|( Vehicular
ey Violence Sports Falls Other Unknown
% || Accidents
Total 10,553 4,389 2,606 4,848 1,916 20
43.4 18.0 10.7 19.9 7.9 0.1

Table 22. Grouped etiology.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual

Statistical Report, July, 2006
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WORK RELATEDNESS

This variable was added to the database in 2000 and only records entered after that

year are included in Table 23. Of the 4,065 available records, 10.3% did have a work
related spinal cord injury.

n No Yes |Unknown| Total
%
Total 3,349 418 298 4,065
82.4 10.3 7.3
Table 23. Work relatedness.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
Statistical Report, July, 2006

74



MARITAL STATUS

Marital status at injury is depicted in Table 24 (page 75). It is not surprising, given the
young age at which most injuries occur, that over half the patients in the database were
single (never married). Substantial intersystem variability was noted. The percentage
of patients who were single at time of injury ranged from 42.3 percent to 63.9 percent.
The percentage of married patients ranged from 20.7 percent to 40.1 percent, while the
percentage of divorced patients ranged from 4.4 percent to 16.3 percent.

Table 25 (page 75) is a cross-sectional analysis of post-injury marital status. Only the
data from the follow-up years in which reporting is required for all patients are
presented. Most patients remain in the single, never married category through post-
injury year 15.

Percentages of patients who are married begin to increase after year 5 and continue to
increase through year 30, whereas those who are divorced begin to increase after year
5 and continue to increase through year 30 with a small decline in year 25.

g}o Single Married | Divorced | Separated | Widowed | Other | Unknown
Total 12,283 7,669 2,194 900 598 28 145
51.6 32.2 9.2 3.8 2.5 0.1 0.6
Table 24. Marital status at time of spinal cord injury.
Marital n Discharge Year Post-injury
Status % 1 2 5 10 15 20 25 30
Single 7,366 2,089 959 1,117 641 438 403 250 47
53.3 47.8 49.5 43.9 41.0 36.2 34.0 29.9 25.0
Married 4,470 1,439 597 821 519 413 411 332 78
32.3 33.0 30.8 32.3 33.2 34.2 34.7 39.7 41.5
Divorced 1,252 537 229 440 305 283 308 209 53
9.1 12.3 11.8 17.3 19.5 23.4 26.0 25.0 28.2
Separated 461 157 88 80 49 34 36 10 2
3.3 3.6 4.5 3.1 3.1 2.8 3.0 1.2 1.1
Widowed 266 136 59 82 47 41 27 35 8
1.9 3.1 3.0 3.2 3.0 3.4 2.3 4.2 4.3
Other 16 8 5 5 3 0 1 0 0
0.1 0.2 0.3 0.2 0.2 0.0 0.1 0.0 0.0
Total 13,831 4,366 |1,937 |[2545 |1,564 |1,209 |1,186 | 836 188
100.0 100.0 |100.0 | 100.0 | 100.0 |100.0 | 100.0 |100.0 | 100.0
Table 25. Marital status by time post-injury. (cross-sectional analysis using the last record with
known marital status for individuals who were at least 15 years of age at time of
injury).

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
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LEVEL OF EDUCATION

The highest level of formal education completed at time of injury appears in Table 26
(page 78). Slightly more than one-half (58.9%) of the patients were at least high school
graduates at time of admission, whereas 84.8 percent were at least 19 years of age at
injury and would normally be expected to have completed high school. Approximately
one-tenth (9.8%) had an eighth grade education or less, whereas only 2.1 percent were
less than 15 years of age at injury and would normally be expected to have an eighth
grade education or more.

The proportion of patients with an eighth grade education or less ranged from 1.1
percent to 18.3 percent. Overall, the highest level of formal education completed at
time of injury was reported as unknown for 6.3 percent of the patients, suggesting many
systems are having substantial difficulty collecting this information.

NI to8th | Grades | High |agsoc. [Bachelor|Masters [Doctorate| Other |Unknown
% (| Grade 9-11 School

Total 2,390 6,073 11,728 462 1,483 310 201 158 1,527
9.8 25.0 48.2 1.9 6.1 1.3 0.8 0.6 6.3

Table 26. Highest level of formal education completed at time of injury.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
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Table 27 depicts the number of patients with a ninth to eleventh grade level of
education at time of injury who obtained a high school diploma within five years post-
injury. Only those patients whose education level was known at both admission and
fifth annual exam were included in the analysis (n=2,308). The proportion of those
patients who went on to obtain their high school diploma ranged from 4.9 percent to
76.9 percent.

n Obtained High School Diploma
n %
Total 2,308 1,073 46.5

Table 27 Patients who obtained a high school diploma within
five years of injury. [Includes only those with 9th to
11th grade level of education at admission.]

Similarly, Table 28 depicts the number of patients with a high school diploma at time of
injury who obtained a higher degree within five years postinjury. Again, only those
patients whose education level was known at both admission and fifth annual exam
were included in the analysis (n=4,599). The proportion of those patients who went on
to obtain higher degrees ranged from 0.9 percent to 28.9 percent. It should be noted
that other than an Associate's Degree, any degree beyond high school usually takes
four or more years to complete; thus, five years post-injury may be too short a time
frame to indicate trends. It will be interesting to examine the changes in educational
level as more follow-up data become available.

n Obtained Post-High School Degree
n %
Total 4,599 624 13.6

Table 28. Patients with a high school diploma at injury who obtained a
higher degree within five years of injury.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
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OCCUPATIONAL STATUS

Cross-sectional analysis of occupational status by time post-injury is shown in Table 29
(page 83). Only the most recent record for subjects between ages 16 and 59 years of
age was included in this analysis and, data are presented only for the extended data
years (i.e., the years in which data submission is required for all patients).

At admission, almost two-thirds (64.2%) of the patients were reported as employed in
the competitive labor market while 15% were students and 16.3% were unemployed at
injury. However, the post-injury employment pattern was strikingly different: only 13.6
percent were employed one year post-injury. This gradually increased to 39.5 percent
by year twenty-five and peaked in year thirty at 41.8 percent.

The proportion of patients who were homemakers remained relatively stable across all
post-injury years. This was also true for the proportion of patients in sheltered
workshops and on-the-job training, both of which accounted for less than one percent.

The percentage of patients who were students as compared to both those who were
employed or unemployed is depicted by year post-injury in Figure 6 (page 84). For
these purposes, unemployed includes all categories except employed in the competitive
labor market and student. The percentage of employed individuals rose from 14.3
percent in year one to 42.3 percent in year thirty, while the proportion of those
unemployed dropped from 71.9 percent in year one to 55.8 percent in year thirty. The
percentage of students peaked in year two at about 17 percent, then steadily declined
in subsequent years. After year five, the percentage of employed individuals rose as
the proportion of students decreased, an indication that some former students became
employed following the completion of their education.

The proportion of those employed in the competitive labor market by neurologic level of
lesion through post-injury year thirty is depicted in Figure 7 (page 84). For persons with
paraplegia, the proportion employed increased steadily over time: from 14.6 percent in
the first post-injury year to 46.5 percent in year thirty. For persons with tetraplegia, the
proportion employed increased from 13.7 percent in year one to 38.8 percent in year
thirty.

Source: National Spinal Cord Injury Statistical Center, University of Alabama at Birmingham, 2006 Annual
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