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Context/objective: To describe preinjury alcohol and drug use and opportunities for secondary prevention
among persons with recent spinal cord injury (SCI).
Design: Survey.
Setting: Acute inpatient rehabilitation program.
Participants: Participants were 118 (84.8%) of 139 consecutive admissions who met inclusion criteria and were
screened for preinjury alcohol and drug use.
Interventions: None.
Outcome measures: Alcohol and drug use, toxicology results, alcohol problems, readiness to change, and
treatment preferences.
Results: Participants were on average 37 years old, 84% were men, and 85% were white. Fifty-one percent of the
sample was considered ‘at-risk’ drinkers. Significant lifetime alcohol-related problems were reported by 38% of
the total sample. Thirty-three percent reported recent illicit drug use and 44% of the 82 cases with toxicology
results were positive for illicit drugs. Seventy-one percent of at-risk drinkers reported either considering
changes in alcohol use or already taking action. Forty-one percent reported interest in trying substance
abuse treatment or Alcoholics Anonymous (AA). Motivation to change alcohol use was significantly and
positively associated with self-reported indicators of alcohol problem severity.
Conclusion: Preinjury alcohol and drug abuse are common among persons with recent SCI. Substance abuse
screening is feasible and detects not only salient clinical problems but also significant motivation to change and
interest in AA or treatment, all of which represent an important window of opportunity for appropriate brief
interventions and referrals. In contrast with the idea that alcoholism is a ‘disease of denial’, the majority of at-
risk drinkers with new onset SCI indicate they are considering making changes.
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Alcohol and drug abuse or dependence is a common
comorbid condition among newly injured persons with
spinal cord injury (SCI). Preinjury alcohol use and
abuse has been shown to be higher among individuals
who sustain SCI compared to the general population,
with approximately one-third of newly injured persons
with SCI reporting a history of alcohol-related pro-
blems.1 A significant proportion of persons with SCI
report that preinjury alcohol or drug use contributed

to their injury,1 while estimates of intoxication at the
time of injury range from 17 to 62%.2–4

Preinjury alcohol or drug use among persons with
SCI has been associated with adverse medical and
rehabilitation outcomes. Preinjury alcohol problems
have been related to less functional independence at
rehabilitation admission and discharge as well as slower
progress during inpatient rehabilitation.5 Persons with
SCI who have a history of problem drinking also report
spending less time in productive activities (including
rehabilitation therapies) during inpatient rehabilitation.6

History of preinjury alcohol and drug use predicts poorer
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health status and psychological adjustment following
discharge. Use of alcohol and illicit substances prior to
injury appears to be a risk factor for post-injury
medical complications such as cardiovascular disease,
kidney and liver disorders, urinary tract infections, and
development of pressure ulcers.7,8 This is significant as
evidence suggests that having one complication doubles
the length of stay, increases mortality by fivefold, and
adds more than $50 000 of hospital expenses among
post-surgical patients with SCI.9 Additionally, preinjury
alcohol and drug use are associated with increased risk
of bankruptcy following injury.10

Rates of post-injury alcohol abuse among persons
with SCI also appear to be quite high. Although many
persons with SCI remain abstinent from alcohol and
drugs following injury, others use alcohol or drugs
post-injury at a rate exceeding that of the general popu-
lation. Kolakowsky–Hayner found that about half of
individuals with SCI who used alcohol prior to injury
reported using alcohol at 12 months following injury.2

Of these, 41% were classified as moderate-to-heavy drin-
kers and approximately 20% reported using illicit drugs.
Other studies have found that up to three-quarters of
persons with SCI who used alcohol or drugs prior to
injury returned to drinking within 7–18 months post-
injury. High rates of illicit substance use are also
reported.11,12 Additionally, Banerjea et al.12 found
that among individuals with SCI accessing outpatient
Veterans Health Administration or Medicare providers
over a 2-year period, 9% had diagnosable alcohol use
disorders, and 8% had other substance abuse problems
identified in their medical chart with ICD-9CM codes.
Post-injury alcohol use has been shown to be a leading
cause of mortality among persons with SCI.13,14 It has
also been associated with poorer rehabilitation and
medical outcomes9,15 and with high rates of mental
illness.12

Patterns of preinjury alcohol and drug use among
persons with SCI have been increasingly well documen-
ted. However, much of the literature has methodologi-
cal shortcomings that limit validity. Many studies of
preinjury alcohol and drug use among persons with
SCI are based exclusively on questionnaire or interview
data, which may result in method bias. Also, most
studies are based on community samples. Limited
data are available on newly injured, consecutive inpati-
ents with SCI. Several studies of preinjury alcohol and
drug use have reported data based on admission toxi-
cology screens or serum alcohol levels, with positive
blood alcohol levels (BALs) ranging from 40 to 44%
and positive drug toxicology screens ranging from 27
to 35%.1,3,16,17 However, many estimates of drug use

based on toxicology screens may have limited validity
because they screen for presence of opiates or benzo-
diazepines. These drugs are often administered in
emergency medical treatment and may represent a
possible confound. Also, some reports include results
of drug toxicity screens that did not test for the pres-
ence of cannabinoids.3 Only one study has compared
self-report data on drug and alcohol use with results
of toxicity screens. Heinemann et al.16 found that
40% of patients seen in an acute SCI facility had posi-
tive BALs at admission, with 63% of these patients
having BALs greater than the common legal limit of
100 mg/dL. Drug toxicity screens were positive for
35% of patients. Agreement was 78% between self-
reported alcohol use and BALs, but only 58%
between self-reported drug use and the results of
urine toxicology screens.

Although preinjury alcohol and drug use appears to
be an important factor in rehabilitation of newly
injured persons with SCI, relatively few rehabilitation
centers have incorporated systematic screening, assess-
ment, or treatment protocols into their programs. It
has been suggested that rehabilitation may present a
critical ‘window of opportunity’ to address drug and
alcohol problems in rehabilitation populations.1,2 Such
interventions may have important implications for pro-
gress during rehabilitation as well as adjustment follow-
ing discharge.

This study was designed with several goals in mind:
(1) to replicate and extend prior research on the preva-
lence of alcohol and drug-related problems in people
undergoing inpatient rehabilitation for SCI by recruit-
ing a larger representative sample than has been
reported in previous studies; (2) to include and
compare both subjective and objective measures of
illicit drug use, since polydrug abuse may have impor-
tant implications for treatment planning and progno-
sis;18 and (3) to facilitate treatment planning by
assessing readiness to change substance use and treat-
ment preferences among at-risk drinkers. Based on
prior research and clinical experience we hypothesized
that: (1) alcohol and drug abuse would be highly preva-
lent in this population; (2) greater self-reported alcohol-
related problems would be positively associated with
greater readiness to change alcohol use; and (3) partici-
pants would report significant interest in making
changes in alcohol use, indicated by interest in attend-
ing treatment or Alcoholics Anonymous (AA) as well
as changing alcohol use on their own. Such findings
would provide support for the importance of identify-
ing and intervening in substance abuse problems
during inpatient rehabilitation.
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Method
Participants
The study sample was drawn from 139 consecutive
patients with recent SCI admitted to an inpatient
rehabilitation unit within a Level 1 Trauma center that
serves a four state region. Participants were recruited
over approximately 4 years (6/95–7/99). Non-English
speakers (n= 5), patients under 18 years of age (n= 1),
patients with severe traumatic brain injury (TBI) and
not able to reliably answer questions (n= 1), and patients
with severe psychiatric disorders (e.g. psychosis; n= 3)
were excluded from the study sample. Nine eligible
patients could not be screened prior to discharge, and
two patients did not complete the alcohol problem
measure, resulting in a final sample of 118 participants.
Thirty-two participants were diagnosed with SCI and
TBI, whereas 86 participants were diagnosed with SCI
only. Of participants diagnosed with SCI, 61 (51.7%)
had paraplegia and 57 (48.3%) had tetraplegia.
As can be seen in Table 1, participants were on

average 37.3 years old (median age= 35 years), approxi-
mately 85% were white and 84% were men. Seventy-two
percent of participants were single, divorced, or separ-
ated, 88% worked full- or part-time and 77% had at
least a high school education.

Procedures
Participants were administered questionnaires by a
trained interviewer as a part of standard rehabilitation

care. Measures were administered an average of 36.5
days post-SCI (median= 25 days) and 15.6 days after
admission to the rehabilitation unit. In order to
prevent potential reactivity effects of the alcoholism
measure on measures of readiness to change, the readi-
ness to change instrument was always administered
first. In addition, there were no systematic attempts to
educate participants about or intervene in alcohol-
related problems before the study assessment. Relevant
medical diagnostic and clinical information was
obtained from the patient’s chart. Our human subjects
institutional review board approved all procedures for
this study. In order to enhance participation and
subject protection, we obtained a Certificate of
Confidentiality from the National Institute on
Alcoholism and Alcohol Abuse. This certificate
affords investigators the right to refuse disclosure of
any alcohol-related research information, even under
subpoena, from local, state, or federal authorities.

Measures
Alcohol consumption and drug use
Drinking was assessed by asking the number of times
participants drank any alcoholic beverage during the
month before their injury and how many drinks they
typically consumed on each drinking occasion. Binge
drinking was assessed by asking the number of times
in the month prior to injury the patient had consumed
five or more drinks on a single occasion. Participants

Table 1 Demographic characteristics for total sample and sub-samples

Sample characteristics
Total sample At-risk drinkers Not at-risk

P valuen= 118 n= 60 n= 58

Age in years (SD) 37.3 (14.1) 37.4 (11.9) 37.1 (16.1) ns
Gender — — — ns
Men 99 (83.9%) 53 (53.5%) 46 (46.5%)
Women 19 (16.1%) 7 (36.8%) 12 (63.2%)
Race* n= 114 n= 58 n= 56 ns
White 97 (85.1%) 48 (49.5%) 49 (50.5%)
African American 8 (7.0%) 5 (62.5%) 3 (37.5%)
Native American 1 (0.9%) 1 (100%) 0
Hispanic 3 (2.6%) 3 (100.0%) 0
Asian American 5 (4.4%) 1 (20.0%) 4 (80.0%)
Marital** n= 116 n= 59 n= 57 .009
Single 64 (55.2%) 37 (57.8%) 27 (42.2%)
Married/cohabiting 32 (27.6%) 10 (31.3%) 22 (68.7%)
Separated/divorced 17 (14.7%) 10 (58.8%) 7 (41.2%)
Employment status n= 115 n= 57 n= 59 ns
Full time 83 (72.2%) 47 (56.6%) 36 (43.4%)
Part time 5 (4.3%) 3 (60.0%) 2 (40.0%)
Unemployed 9 (7.8%) 5 (55.6%) 4 (44.4%)
Education*** n= 116 n= 59 n= 57 ns
Less than high school 28 (24.1%) 16 (57.1%) 12 (42.9%)
High school 51 (44.0%) 30 (58.8%) 21 (41.2%)
More than high school 37 (31.9%) 13 (35.1%) 24 (64.9%)

Note: *P value for combined variable ‘White versus other’; **P value for combined variable ‘married/cohabiting versus unmarried’;
***P value for combined variable ‘completed high school versus not’.
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were also asked whether they had driven an automobile
after having consumed two or more drinks in the month
before their injury. Finally, participants were asked
about any illicit drugs used during the 3-month period
prior to injury.

Physical dependency
Physical dependency upon alcohol was measured by
using the 12-item Ph scale from the Brief Drinker
Profile.19 The Ph scale includes items such as: ‘Are you
always able to stop drinking when you want to?’ and
‘Are you able to drink more now than you used to
without feeling the same effect?’ Scores on the Ph
scale range from 0 to 20. The following qualitative
ranges are suggested by the measure’s authors: 1–4
(mild), 5–10 (definite and significant), 11–14 (substan-
tial), and 15–20 (severe).

Lifetime alcohol-related problems
The Short Michigan Alcoholism Screening Test
(SMAST) is a 13-item list of common signs and symp-
toms of alcoholism.20 Respondents indicate whether
they have ever experienced each symptom of problem
drinking during their lifetime. Examples of items
include: ‘Does any member of your family (wife,
husband, parents, etc.) ever worry or complain about
your drinking?’ and ‘Have you ever gotten into trouble
at work because of drinking?’ Items are equally
weighted and summed to yield a total score. The
SMAST is a relatively brief measure with demonstrated
reliability and validity in a number of populations,
including patients with SCI and TBI.1,21,22 A cutoff
score of 3 or more was used to indicate a clinically sig-
nificant history of problem drinking (at-risk drinking).20

Readiness to change
The Readiness to Change Questionnaire (RTC) was
used to assess readiness to change preinjury drinking
patterns.23 The RTC consists of statements reflecting
thoughts and behaviors associated with the most
common stages of change found among persons in
health care settings (i.e. precontemplation, contempla-
tion, and action). Each stage of change is represented
by four items. Precontemplation items refer to the
denial or non-endorsement of alcohol-related problems.
Contemplation items refer to beliefs that alcohol might
be a problem and that behavior change is being con-
sidered. Action items reflect behavior changes the
person is already making to cut down or stop drinking.
Participants rate the degree to which they agree or dis-
agree with each item on a five-point Likert-type scale.
The RTC was specifically developed for brief opportu-
nistic assessments in medical settings.23,24 It has

demonstrated reliability and validity and has been
used to assess readiness to change drinking habits in
acutely hospitalized patients with TBI and SCI.1,23–25

For the heuristic value of stage assignment and for com-
parability to other studies, the original 12-item version
of this measure was used to categorize each at-risk
drinker into a specific stage of change. However, an
overall readiness to change score was computed for
correlational analyses, consisting of the sum of the
contemplation and action scale scores minus the
precontemplation scale score.

Preferred change strategies: Participants were asked
‘At the present time are you interested in: Alcohol treat-
ment? Trying AA? Making changes on your own?’
Participants were asked to respond yes or no to each
change strategy.

Blood alcohol and toxicology testing
Serum alcohol level (mg/dL) and toxicology screen by
urinalysis are routinely obtained as a part of the emer-
gency room assessment of trauma patients in our
medical center. In this sample, 89 (75.4%) cases had a
BAL included in the medical record. For drug toxi-
cology screens, 82 (69.5%) cases had results reported
in the medical record.

Attributions regarding the cause of injury
Participants were asked to indicate the degree to which
they thought they were responsible for the cause of
their injury. They were also asked to indicate the
extent to which they thought alcohol or drug use was
a cause of their injury. Ratings for both questions were
made on a 0–2 point ordinal scale. Possible responses
were: ‘not at all’, ‘somewhat’ and ‘very much’.

Results
Definition of at-risk drinkers
The inclusion criteria for classification of at-risk drin-
kers were as follows: (1) being a current drinker and
scoring in the ‘alcoholic’ range on the SMAST
(SMAST score ≥3); (2) BAL at admission to the emer-
gency room in the ‘intoxicated’ range (BAL> 99); or (3)
at least once in the month prior to injury, binge drinking
(five or more drinks per occasion) or driving an auto-
mobile after having had two or more drinks.1

Based on these criteria, 60 persons (50.8%) were
classified as at-risk drinkers. Forty-four persons
(37.9%) met at-risk criteria based on their SMAST
score and status as current drinkers. Twenty-one (35%)
participants classified as at-risk were intoxicated at the
time of their injury. No participants with SMAST
scores in the normal range were intoxicated at the time
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of their injury. Twenty participants (33.3%) were con-
sidered at-risk drinkers based on other risky drinking
behaviors in the month preceding injury, such as binge
drinking (n= 11) or driving after having two or more
drinks (n= 9). Of the 58 persons not considered to be
at-risk, four (6.9%) were abstinent alcoholics. That is,
they reported a significant history of alcohol problems
on the SMAST but reported being abstinent from
alcohol for over 1 year at the time of injury.

Demographics and at-risk status
Demographic variables for the total sample, at-risk
drinkers, and persons classified as not at-risk are
shown in Table 1. Because of the small number of par-
ticipants in certain cells, categories of some demo-
graphic variables were combined to facilitate statistical
analysis. These variables included race or ethnicity
(white versus non-white), education (high school gradu-
ate versus not), marital status (married or cohabiting
versus never married, divorced/separated, or widowed)
and vocational status (employed full- or part-time
versus unemployed). Participants classified as at-risk
were significantly more likely to be single than currently
married or cohabiting (odds ratio= 3.08). Although at-
risk drinkers and not–at-risk drinkers were equally likely
to be high school graduates, fewer at-risk drinkers
reported post-secondary education. All participants
who self-identified as Native American (n= 1) or
Hispanic (n= 3) met criteria for inclusion in the at-
risk category.

Alcohol use patterns
Of the total sample, 70 participants (59.3%) reported
drinking at least once in the month before injury.
Twenty participants (16.9%) reported abstaining from
alcohol for at least 1 year. Participants drank on
average 7.2 (SD, 9.0) times per month and 2.8 (SD,
3.9) drinks per occasion. The average number of
drinks per week (6.7) falls at the 70th percentile for
American males and the 80th percentile overall. Over
one-third of the total sample (35.6%) reported binge
drinking, and 17.7% drove an automobile after having
two or more drinks in the month prior to SCI. No
demographic variables were associated with weekly
alcohol consumption.

Preinjury alcohol-related problems
Self-reported alcohol problems were prevalent in this
sample of people with SCI. Over 40% of the total
sample scored above the cutoff on the SMAST. The
most frequently endorsed SMAST items were: having
attended one or more AA meetings (37.1%), having
gone for help about drinking (20.7%), having been
arrested for drunk behavior other than driving while
intoxicated (13.8%), and having been arrested for
driving while intoxicated (12.1%).

Blood alcohol level
Admission BALs were available for 89 (75.4%) partici-
pants (see Table 2). Of these, 28 (31.5%) had a positive
BAL and 21 (23.6%) were considered intoxicated (at or

Table 2 Drinking and drinking problems in the total sample and at-risk drinkers

Drinking characteristics Total sample At-risk drinkers

BAL at admission (mg/dl) n= 89 n= 51
0 61 (68.5%) 24 (47.1%)
13–99 6 (6.7%) 5 (9.8%)
100–199 15 (16.9%) 15 (29.43%)
200–299 4 (4.5%) 4 (7.8%)
300–352 3 (3.4%) 3(5.9%)

Lifetime alcohol-related problems (SMAST) n= 116 n= 85
SMAST positive (>2) 44 (37.9%) 40 (47.1%)
Have attended AA 34 (29.3%) 31 (36.5%)
Have gone for help about drinking 17 (14.7%) 16 (18.8%)
Have been arrested for driving while intoxicated 14 (12.1%) 14 (16.5%)
Have been arrested for other drunk behavior 24 (20.7%) 23 (27.1%)
Preinjury alcohol use patterns n= 113 n= 60
Number of days per month in which drinking occurred m (SD) 7.2 (9.0) 4.4 (7.0)
Number of drinks consumed per occasion m (SD) 2.8 (3.9) 4.6 (4.7)
Average number of drinks per week m (SD) 6.7 (10.7) 11.4 (12.5)
Drove after having two or more drinks 20 (17.7%) 20 (33.3%)
Bingeing (>5 drinks per occasion) at least once 42 (37.2%) 60 (66.6%)
Physical dependency n= 116 n= 60

None (0) 23 (19.8%) 5 (8.3%)
Mild (1–4) 61 (52.6%) 24 (40.0%)
Significant (5–10) 24 (20.7%) 23 (38.3%)
Substantial (11–14) 6 (5.2%) 6 (10.0%)
Severe (15–20) 2 (1.7%) 2 (3.3%)
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above the legal limit of 100 mg/dl). Of those who were
intoxicated, 57.1% also scored in the ‘alcoholic’ range
on the SMAST, suggesting that they also had a history
of alcohol-related problems. Of those who were not
intoxicated, 35.4% scored in the ‘alcoholic’ range on
the SMAST.

Alcohol and causal attributions of injury
Nearly one-quarter (24%) of the total sample reported
that alcohol was either ‘somewhat’ or ‘very much’
involved in the cause of their injury. For participants
classified as at-risk drinkers, the results were even
more striking. Of 52 participants classified as not at-
risk, only 2 (3.8%) attributed the cause of their injury
to alcohol use, whereas 24 of the 56 participants classi-
fied as at-risk (42.9%) reported that alcohol had contrib-
uted to the cause of their injury (chi square= 22.45,
df= 2, P< 0.000). At-risk status was also associated
with attributing the cause of injury to oneself. Of partici-
pants classified as not at-risk, 21 (41.2%) reported that
they were somewhat responsible for the cause of their
injury and only 4 (7.8%) reported that they were very
much a cause of their own injury. However, 19 (34.5%)
of the at-risk drinkers reported that they were somewhat
responsible for their injuries and 16 (29.1%) stated that
they were very much a cause of their injury (chi
square= 7.94, df= 2, P< 0.019).

Drug use
Complete self-report data on drug use were available for
110 (93.2%) participants (see Table 3). Overall, 36
(32.7%) participants admitted using one or more illicit
drugs during the 3 months prior to injury, primarily
marijuana (28.2%), cocaine (6.4%), and amphetamines
(9.1%). At-risk drinkers were significantly more likely
to report use of cocaine (P< 0.05) and marijuana
(P< 0.01).

Results of toxicology screens were available for 69.5%
of the total sample (n= 82). Of these, 23 (28.1%) partici-
pants showed at least one positive result for marijuana,
cocaine, or amphetamines (see Table 3). Seven partici-
pants (8.5%) showed positive toxicology results for
two or more of these drugs. Consistent with findings
from self-report data, positive toxicology results for
marijuana and cocaine were significantly higher
among at-risk drinkers (P< 0.05). The toxicology
screen also included opiates and benzodiazepines,
which were positive in 23.2 and 6.1% of the total
sample, respectively. However, because these drugs
might have been administered for therapeutic reasons
by emergency medical technicians or emergency person-
nel from other hospitals, it was impossible to discrimi-
nate between substances used prior to injury versus
those administered therapeutically following injury.
Therefore, these data were not analyzed further.

Next, we compared the results of drug use screening
by self-report versus toxicology screen. A comparable
number of drug users were identified by self-report
methods (n= 36) and toxicology screen (n= 36).
Participants on whom toxicology data were obtained
were more likely than persons on whom self-report
data were gathered to screen positive for illicit drug
use (43.9 versus 33.6%). However, a higher proportion
of the total sample could be screened by self-report
methods (95.8%) than by toxicology (69.5%). Of the
76 persons in the total sample for whom combined
toxicology and self-report measures were available, 24
(31.6%) reported illicit drug use within the past 3
months and 34 (44.7%) tested positive for some illicit
drug.

The overall degree of agreement between these two
indicators of drug usage was only moderate (kappa=
0.43, P< 0.001). Of the 76 persons for whom both
self-report and toxicology data were available, 15

Table 3 Rates of self-reported drug use and admission toxicology results for the total sample and by at-risk drinking

Source of data Total sample At-risk drinkers Not at-risk drinkers Pearson χ2

Self-reported drug use (n= 110) (n= 54) (n= 56) —

Cocaine 7 (6.4%) 6 (11.1%) 1 (1.8%) 4.0*
Marijuana 31 (28.2%) 22 (40.7%) 9 (16.1%) 8.3**
Amphetamines 10 (9.1%) 7 (13.0%) 3 (5.4%) 1.9
Hallucinogens 2 (1.8%) 2 (3.7%) 0 2.1
Heroin 3 (2.7%) 2 (3.7%) 1 (1.8%) 0.4
Other 1 (0.9%) 1 (1.9%) 0 1.1
Number of self-reported users 36 (32.7%) 23 (42.6%) 13 (23.2%) 4.7*
Toxicology results available n= 82 n= 43 n= 39 —

Cocaine 4 (4.9%) 4 (9.3%) 0 3.7
Marijuana 20 (24.4%) 15 (34.9%) 5 (12.8%) 5.4*
Amphetamine 6 (7.3%) 3 (7.0%) 3 (7.7)% 0.0
Number with positive screen 36 (43.9%) 21 (48.8%) 15 (38.5%) 0.9

*P< 0.05; **P< 0.01.
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(19.7%) denied drug use but tested positive for one or
more illicit drugs, while 6 persons admitted using
drugs during the 3 months prior to injury but tested
negative for drugs at the time of injury. Similarly, agree-
ment between toxicology and self-report within specific
types of drugs was only fair (kappas= 0.47–0.69). For
example, toxicology and self-reported marijuana use
indicators were both positive in only 14 cases. In four
cases, the patients denied marijuana use but their toxi-
cology screen was positive for this drug. In nine cases
patients admitted using marijuana in the past 3
months, but did not test positive for marijuana at the
time of injury. Similar results were obtained for
cocaine and amphetamines.

Combined alcohol and drug use categories
In Fig. 1 we summarize concurrent alcohol and drug use
for the entire sample. Only 33% of the sample exhibits
either ‘normal’ alcohol use or no alcohol or drug use.
Among those who use alcohol, only 38% do not have
a history of significant alcohol-related problems or co-
occurring drug use. Isolated drug use is rare, accounting

for 10% of the sample. In a majority of cases, drug use is
complicated by alcohol use and a history of alcohol-
related problems. A small fraction of those with a
history of alcohol problems is in recovery (abstinent
from alcohol and drug use) at the time of injury.

Motivation to change alcohol use
Based on RTC responses, we categorized all 58 at-risk
drinkers into one of three mutually exclusive stages of
change. Seventeen (29.3%) were in the precontemplation
phase, 15 (25.9%) were in the contemplation phase, and
26 (44.8%) were in the action phase (see Table 4). The
mean readiness to change score was 3.5 (SD, 8.8).
To examine whether alcohol problem severity was

related to readiness to change, Pearson correlations
were performed between readiness to change scores
and alcohol problem indicators for at-risk drinkers.
Greater readiness to change was significantly and posi-
tively associated with higher SMAST scores (r= 0.37,
P< 0.01) and higher levels of physical dependency
(r= 0.28, P< 0.05), but not with admission BAL

Figure 1 Drinking and drug use for those with or without lifetime alcohol-related problems as categorized by the SMAST (n= 116).
Note: White or speckled areas represent persons without significant lifetime alcohol-related problems (SMAST≤ 3). Striped areas represent
persons with significant lifetime alcohol-related impairments (SMAST≥ 3).
Within the white or speckled areas: No alcohol or drug use, no alcohol use within past year, no drug use; Normal alcohol use, alcohol use
without repeated binge drinking, drinking and driving or drug use; Risky alcohol use, self-reported binge drinking (two or more) or driving after
drinking, but no drug use; Drug use, drug use with no alcohol use in at least one year; Alcohol and drug, current alcohol and drug use.
Within the striped areas: Alcohol and drug, current alcohol and drug use; Alcohol use, current alcohol use without current drug use; Drug use,
no alcohol use within past year, but current drug use; Alcoholism in recovery, no alcohol use within past year and no drug use.
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(r= 0.12, ns) or total number of drinks per week
(r= 0.11, ns).

Next, we examined the potential relationship between
alcohol as a cause of injury, self as a cause of injury, and
subsequent readiness to change. Participants were asked
to rate the extent to which they thought alcohol or drugs
were a cause of their injury as well as the degree to which
they thought they were responsible for their injury.
These ratings were correlated with readiness to change
scores for at-risk drinkers. Attributing the cause of
injury to alcohol or drugs was positively and signifi-
cantly associated with readiness to change (Spearman’s
rho= 0.34, P< 0.02). There was a trend for attributing
the cause of injury to oneself to be associated with
greater readiness to change (Spearman’s rho= 0.36,
P= 0.05).

Preferred change strategies
Finally, we examined change strategies preferred by
at-risk drinkers. Data concerning treatment preferences
were available on 58 (96.7%) of the at-risk drinkers.
Of these, 22 persons (37.9%) reported wanting alcohol
treatment, 16 (27.6%) wanted to attend AA, and 46
(79.3%) reported wanting to change alcohol use on
their own. Thirteen persons (22.4%) were interested in
all three options and 24 (41.4%) were interested in
either treatment or AA. Forty-seven (81.0%) at-risk
drinkers expressed interest in at least one of the three
change strategies, whereas 11 (19.0%) were uninterested
in any strategy. Those who wanted to try AA or wanted
treatment reported significantly more lifetime alcohol-
related problems as reflected by SMAST scores (rho=
0.41 and 0.34, respectively, both P< 0.001). There was
a trend for persons wanting to change on their own to
have higher SMAST scores (rho= 0.24, P< 0.07).
Preferred change strategies were unrelated to physical
dependency scores, but wanting to change on one’s
own was associated positively with greater readiness to
change (rho= 0.48, P< 0.01). Chi-square analyses indi-
cated that persons classified as at-risk drinkers, who had
a history of alcohol treatment, were significantly more

likely to report wanting treatment or express interest in
attending AA (P< 0.05). However, this group was no
more likely to report wanting to change on their own
than persons who had no history of alcohol treatment.
Persons who self-identified as white were more likely
than non-whites to prefer to change on their own.
Preferred change strategies were unrelated to gender,
age, education, vocational status, marital status,
weekly alcohol consumption, or BAL.

Discussion
Alcohol use
Results of the current study are consistent with previous
findings indicating widespread history of substance use
among newly admitted patients with SCI. Nearly 40%
of our total sample of inpatients reported a history of
significant alcohol-related problems as measured by
the SMAST. This rate of problem drinking is compar-
able to those of other studies of trauma patients assessed
with the SMAST at our institution, including patients
with TBI25 and general trauma.26 The results of this
study are also consistent with other studies assessing
alcohol problems among consecutive inpatients with
SCI.1,3,16,17 Interestingly, rates of significant alcohol
problems based on self-reports of consecutive inpatients
appear much higher than estimates based on community
surveys. Young et al.4 surveyed 123 community residents
with SCI and found that 21% of respondents reported
significant alcohol-related problems based on their
SMAST scores. This rate was only slightly higher than
the 16% found in a large community survey of the
general population.27 These data likely indicate that
there is a significant reduction in alcohol-related pro-
blems in the period following SCI. Severe medical pro-
blems, such as SCI, would be expected to trigger
significant spontaneous reductions in rates of alcohol-
related problems.28

Nearly one-third (31.5%) of the total sample was
found to have a positive BAL at admission, a rate con-
sistent with that reported by other studies assessing con-
secutive inpatients with SCI and TBI.1,3,29 The majority
of patients with positive BALs (78.6%) were considered
intoxicated at admission, a rate comparable to the 75%
reported by McKinley’s group.3 Seven participants
showed admission BALs that were two to three times
greater than the legal limit. Although BALs may
appear to be a reliable and objective means of assessing
problem drinking, increasing evidence suggests that this
measure fails to identify many problem drinkers.26 In
the current study, nearly half of persons classified as
at-risk drinkers had admission BALs of zero. An
additional 10% showed positive BALs that were below

Table 4 Stage of change and interest in common change
strategies among at-risk drinkers (n = 58)

n (%)

Proportion in each (highest) stage of change
Precontemplation 17 (29.3%)
Contemplation 15 (25.9%)
Action 26 (44.8%)

Preferred change strategies
Want treatment 22 (37.9%)
Wanting to try AA 16 (27.6%)
Wanting to make changes on their own 46 (79.3%)
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the legal limit of intoxication. Ideally, problem drinking
should be assessed by both BAL and self-report
measures to ensure that false negatives are minimized.

Drug use
High rates of concurrent alcohol and drug use were indi-
cated by both self-report data and results of toxicity
screens. Nearly one-third of the total sample reported
using an illicit drug within the past 3 months.
Marijuana was the most commonly reported drug
(28.2%), followed by amphetamines (9.1%) and
cocaine (6.4%). At-risk drinkers were significantly
more likely to report using one or more drugs in the
3 months prior to injury. This is significant as other
studies found the use of alcohol and illicit substances
prior to injury may be a risk factor for post-injury
medical complications such as cardiovascular disease,
kidney and liver disorders, urinary tract infections, and
development of pressure ulcers.7,8 Marijuana use has
also been associated with higher rates of depressive
symptoms and stress among community-dwelling indi-
viduals with SCI.4

Results of toxicology screens indicated that over
one-quarter of the total sample tested positive for the
presence of cocaine, amphetamines, or marijuana at
admission, and one-third of these participants tested
positive for two or more drugs. At-risk participants
accounted for 100% of persons who tested positive for
cocaine, 80% of persons who tested positive for mari-
juana, and 50% of persons who tested positive for
amphetamines. In the only other study comparing
self-report data on drug and alcohol use with results
of toxicity screens, Heinemann et al.16 reported 58%
agreement between self-reported drug use and the
results of urine toxicology screens. We also found only
moderate agreement between self-report of drug use
and toxicology results. In the case of individuals who
reported no drug use but had positive toxicology
results, it is possible that the discrepancy may be due
to unwillingness to report use of illicit drugs, comorbid
TBI and associated amnesia, or false positive toxicology
results. For individuals who reported drug use but
showed negative toxicology results, the imperfect agree-
ment between measures may be because toxicology
results are valid only for a brief period and may not indi-
cate non-recent drug use, whereas questionnaire items
ask about drug use within the past 3 months. While
imperfect, assessing illicit drug use by self-report
appears to be a reasonable and efficient strategy.
Questionnaire data were available for 95.8% of the
sample, whereas toxicology results were available for
only 69.7% of the sample. Although some patients

may be unwilling or unable to report drug use, question-
naire data may also identify users that toxicology screens
do not.
Overall, little is known about the medical and psycho-

social impact of drug use among individuals with SCI
and further investigation is certainly warranted. This is
particularly true for marijuana use, as it is the most
commonly used substance in this sample and is fre-
quently used for pain and spasticity relief post-SCI.30

Treatment implications
As predicted, greater readiness to change preinjury pat-
terns of alcohol use was associated significantly and
positively with greater number of alcohol-related pro-
blems, as well as with attributing the cause of injury to
alcohol use. A positive relationship between self-
reported severity of alcohol-related problems and readi-
ness to change has been reported in the primary care
literature.31 These data seem to indicate appropriate
problem recognition and concern about the need to
change among those with greater self-reported
alcohol-related problems. This contradicts the
common belief that alcoholism is a disease of denial,
requiring skepticism and confrontation on the part of
the clinician. These data suggest instead a ‘teachable
moment’, in which the crisis of severe injury may
trigger self-reflection and openness to change drinking
behavior. If the substantial interest in formal alcohol
treatment and attending AA reported by our partici-
pants is replicated in other studies, this could provide
the basis for strategic referrals. For patients who indicate
interest in treatment, clinicians should be able to refer
patients to an accessible treatment setting. Unfor-
tunately, evidence suggests that many rehabilitation
medicine physicians do not routinely ask about sub-
stance abuse. Of those who do, as many as 40% who
diagnose individuals with substance use disorders do
not refer for treatment.32 To aid in this process, the
federal Substance Abuse and Mental Health Services
Administration maintains a website for locating sub-
stance abuse treatment services throughout the country
(http://dasis3.samhsa.gov/). For patients wishing to
attend AA, clinicians could assist the patient in
finding convenient and appropriate meetings following
discharge or even during rehabilitation, if available.
Parallel counseling may also help facilitate the person’s
effective use of AA.33 A detailed therapy manual has
been written for this purpose and is available through
the National Institute on Alcohol Abuse and
Alcoholism web page: (http://pubs.niaaa.nih.gov/publi
cations/match.htm). Persons interested in self-change
may be receptive to and benefit from brief interventions
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to bolster motivation to change or education regarding
relapse prevention skills. Recent research regarding
unassisted recovery from alcoholism indicates that self-
change may be an effective strategy for some patients.
Many patients may benefit from self-help guides.34,35

Several evidence-based approaches to reducing sub-
stance abuse in medical settings may be appropriate in
rehabilitation settings. For example, a recent Cochrane
review of 28 controlled trials indicates that brief
interventions characterized mainly by feedback and
advice delivered by primary care physicians or other
health care workers is associated with significant
reductions in drinking lasting 1 year.36 The National
Institute onAlcoholAbuse andAlcoholismhas developed
a useful resource for primary care physicians who wish
to advise patients about problem drinking. It can be
obtained from the NIAA at http://www.niaaa.nih.gov/
Publications/EducationTrainingMaterials/default.htm.

Motivational interviewing has been tested as a health
behavior change approach in over 70 randomized con-
trolled trials and produces an average between-groups
effect size of 0.26 SD in alcohol-related outcomes.37

Motivational interviewing can be successful regardless
of the person’s initial stage of change and is thought
to be more effective among people with characteristics
suggesting greater initial anger or resistance.38

Although no randomized clinical trials of motivational
interviewing have been conducted with patients in
acute rehabilitation, motivational interviewing has
been used successfully in both emergency medical39

and acute inpatient medical settings.40 Consequently,
motivational interviewing appears to be a promising
approach to reducing the rate of alcohol abuse following
SCI rehabilitation and should be studied in randomized
controlled trials with SCI rehabilitation populations.

At-risk substance use in this population occurs at a
very high frequency, has a significant negative impact
on psychosocial and medical outcomes,6–9,11 and
presents an opportunity for change in the form of
hospitalization for SCI; as such, it would behoove
providers regularly working with SCI rehabilitation
populations to be aware of available resources and
obtain adequate training on working with individuals
with substance abuse problems. Of additional note,
individuals with a new SCI who regularly use alcohol
and drugs face one of the most challenging events
of their lives in inpatient rehabilitation without a
frequently used coping mechanism, however ineffective
it may be. Balancing lifestyle change with the trials of
rehabilitation can be a process that may be aided
by additional support in the form of rehabilitation
psychology or social work.

Limitations
Several limitations of this study should be noted. First,
this study was conducted within a single rehabilitation
unit of an urban level 1 Trauma center in the Pacific
Northwest. For example, 70% of the subjects were
men who described themselves as white. These results
may not generalize to other racial or ethnic groups,
women, types of rehabilitation centers, or geographic
areas.

Another limitation of this study is that several key
variables, including at-risk drinking, were assessed by
self-report. Self-reports are subject to numerous biases;
social desirability can be especially problematic among
substance users. However, studies among both rehabili-
tation patients and the general population suggest that
persons with alcohol and other drug problems provide
reliable and valid reports if interviewed in clinical set-
tings, when they are alcohol free, and when they are
given reassurances of confidentiality.41,42 Each of these
conditions was met in the present study. To increase val-
idity, future studies of preinjury alcohol and drug use
among SCI patients might include collateral reports of
significant others or caregivers.

This study is also limited by the lack of a standardized
diagnostic measure for alcohol abuse or dependence.
The SMAST is a brief screening measure that appears
useful for indicating problem drinking. However, it is
not a diagnostic measure and cannot be used to deter-
mine whether cases meet criteria for DSM-IV diagnosis.
Future studies might address this issue by including a
formal diagnostic measure for alcohol abuse or depen-
dence such as a structured interview based on the
DSM-IV. Also, researchers might consider including
other screening measures such as the Alcohol Use
Disorders Screening Test.43 Developed by the World
Health Organization for use in primary care and other
medical settings, this 10-item measure provides a
single risk score assessing alcohol use, alcohol-related
problems, and symptoms of alcohol dependence.

Conclusion
Acute rehabilitation for SCI represents an important
opportunity to identify and intervene with persons
who have a history of substance abuse. The results of
this study confirm that high rates of alcohol and drug
problems are common among inpatients with recent
SCI. We recommend that routine screening for sub-
stance abuse be included in comprehensive rehabilita-
tion care, since as needed screening is likely to be
biased.44 Identification of drug and alcohol problems
in this population may help identify patients who are
at-risk for poorer rehabilitation progress and lower
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discharge functional independence5 as well as those at-
risk for decubitus ulcers and urinary tract infections.7,8

Moreover, brief opportunistic interventions and stra-
tegic referrals may help reduce relapse. Rational guide-
lines already exist for tailoring types and levels of
treatment to patient variables.22 At a minimum, at-risk
patients with SCI should be educated about the effects
of alcohol and other drug use after neurologic injury.45

They may also benefit from physician advice to
abstain from alcohol and other drugs. Optimally, at-
risk persons should receive brief interventions by psy-
chology or social work staff to attempt to reduce the
risk of post-injury complications associated with sub-
stance abuse. The current data suggest the majority of
persons with SCI and a history of alcohol problems
are already thinking about changing their drinking be-
havior and are open to at least contemplating abstinence
or moderation. Depending on patient preferences, brief
interventions can function as stand-alone treatments for
those who want to change on their own or as a way to
promote referral to formal substance abuse treatment
or AA. Controlled research is needed to establish an evi-
dence base for substance abuse intervention approaches
within SCI rehabilitation and to help SCI programs and
clinical staff recognize this important opportunity for
secondary prevention of substance abuse problems.
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