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Objective: Little is known about those veterans with spinal cord injuries and disorders (SCI/D) who smoke
cigarettes. This study identified the factors associated with smoking in this population, motivations for
smoking, and the readiness for smoking cessation. Current practices for the delivery of evidence-based
tobacco cessation were also examined.
Design: Methods included surveys of veterans with SCI/D, medical record reviews of current smokers, and
telephone interviews with SCI/D providers.
Setting: Six Veterans Health Administration facilities with SCI centers and one SCI clinic.
Participants: Survey data were analyzed for 1210 veterans, 256 medical records were reviewed, and 15
providers served as key informants.
Interventions: Observational study.
Outcome measures: Veterans self-reported smoking status, quit attempts, methods and care received,
motivation for smoking, and health care conditions. Medical record review and informant interviews examined
the tobacco cessation care provided.
Results: Whereas 22% of the respondents were current smokers; 51% were past smokers. Current smokers
more often reported respiratory illnesses and/or symptoms, alcohol use, pain, and depression than past or
never smokers, and approximately half made quit attempts in the past year. Smokers received referral to
counseling (57%) and/or prescription for medication/nicotine replacement (23%). Key informants identified
difficulty of providing follow-up and patients’ unwillingness to consider quitting as barriers.
Conclusion: Veterans with SCI/D who smoke also had other health problems. Providers offer counseling and
medication, but often have difficulty following patients to arrange/provide support. Identifying other support
methods such as telehealth, considering the use of combination cessation therapies, and addressing other
health concerns (e.g. depression) may affect tobacco cessation in this population.
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Introduction
There is no question that smoking is harmful, affecting
most body systems. The 2004 Surgeon General’s report
on the health consequences of smoking highlights diseases
most commonly associated with smoking (i.e. cancers,

cardiovascular diseases, and respiratory diseases), and
also other problems such as the effects of tobacco use on
reproductive health, cataracts, low bone density and hip
fractures, and peptic ulcer disease.1 The consequences of
smoking are well known and yet prevalence of smoking
remains high. The Centers for Disease Control and
Prevention reported that during 2008, 20.6% of adults in
the Unites States were current smokers.2 Perhaps of even
more concern are the findings that indicate that persons
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with physical disabilities, who may be especially vulner-
able to respiratory-related conditions such as pneumonia,
have higher rates of smoking than the general population.
For example, data from the 2004 Behavioral Risk Factor
Surveillance System survey indicated that while 20.8% of
adults in the Unites States were current smokers, 29.9%
of Americans with disabilities smoke.3 According to that
study’s authors, this equates to 10 million Americans
with disabilities who smoke. Stolzmann and colleagues4

examined the risk factors for chest illness in individuals
with spinal cord injury (SCI) (both veterans and non-
veterans) and found that 21.1% of persons with SCI
were current smokers.

Smoking is an especially serious health behavior
concern for persons with spinal cord injuries and dis-
orders (SCI/D) because neurological deficits commonly
place them at risk for respiratory problems. Risk for res-
piratory problems is elevated in most individuals with
higher level SCI/D because respiratory muscle strength
is decreased, cough is weak or ineffective, and there is
difficulty in clearing secretions. Respiratory compli-
cations are the primary cause of death during the first
year after injury (28%) and remain a leading cause of
death (22%) among individuals who survive the first
year.5 Individuals with SCI/D are 37 times more likely
to die from influenza or pneumonia than comparable
individuals from the general population.6 Pneumonia
is the leading cause of death during all post-injury
time periods through 30 years after SCI, ranging from
18.9% during the first post-injury year to 12.7% after
the first post-injury year.6,7

The added negative effect of smoking on pulmonary
function has been demonstrated among individuals
with SCI/D. Almenoff and colleagues8 used spirometry
to examine pulmonary function in persons with SCI.
They found that smoking adversely affected pulmonary
function in persons with SCI who also smoked as these
individuals already had underlying respiratory
compromise. In a survey of persons with SCI/D,
respondents with tetraplegia who were current smokers
reported having greater phlegm and phlegm plus
cough than did respondents who did not smoke.9 Linn
found that smokers who had a tetraplegic-level injury
were more at risk for decline in pulmonary function
than smokers with paraplegia and that this risk
increased with age.10 Another study found that respirat-
ory morbidity was related to tetraplegic-level injury, the
number of cigarettes smoked per day, and the inter-
action between cigarettes smoked and excessive
alcohol use.11

Another problem that may be associated with smoking
is pain. The literature on the relationship between

smoking and pain has been mixed. A review of almost
50 epidemiological studies in the general population
found no consistent significant positive relationships
between smoking and low back pain.12 However, other
studies have reported increased oral pain and musculoske-
letal pain in persons who smoke.13–15 Chronic pain is
common in SCI/D,16–18 but very little is known about
the relationship between smoking and pain in persons
with SCI/D. In a recent article, Richards describes the
apparent relationship between smoking and neuropathic
pain in two persons with SCI.19 Both patients reported
increased pain when they smoked. This report suggests
that the relationship between pain and smoking should
be more carefully examined in this population.

Veterans with SCI/D are an important focus for
smoking research for several reasons. First, the Veterans
Health Administration (VA) is responsible for the care
of nearly 26 000 veterans with SCI/D, which accounts
for approximately 22% of all persons in the US with
SCI/D. This makes the VA the largest single network of
care for persons with SCI/D.20 Also, veterans as a
group tend to experience a greater number of socioeco-
nomic and lifestyle conditions that have the potential to
aggravate medical and functional issues associated with
smoking. Compared with the general population, veter-
ans are more likely to be older, unemployed, less educated
and to have lower income.21 Veterans are also more likely
to drink alcohol heavily22 and have more comorbid
medical conditions than their counterparts in the
general population.21 Finally, veterans as a group
smoke more than do non-veterans.23

Estimates of smoking prevalence among veterans
with SCI/D vary from 30% using periodic reviews of
medical records for smoking prevalence24 to 19% from
a national self-report survey of veterans.25 Despite the
significant detrimental effects that smoking has on this
population, a significant number of veterans with SCI/D
continue to smoke, and little is known about those who
do smoke. Guidelines for smoking cessation have been
developed and implemented by the Department of
Veterans Affairs and the Department of Defense. This
evidence-based guideline includes the use of the five
As: ask (about tobacco use), advise (to quit smoking),
assess (willingness to quit), assist (the user who is
willing to make a quit attempt by providing pharma-
cotherapy and counseling), and arrange (for follow-up
in person or by telephone to see how the person is
doing and to provide support).26 Despite the use of
these guidelines, smoking rates for veterans with SCI/
D remain high. In summary, smoking is a special
health concern among veterans with SCI/D and yet we
know little about what factors are associated with
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smoking in this population. Also, little is known about
providers’ experiences with implementing smoking ces-
sation programs in this population. This study utilized
medical record reviews and a self-report survey to
address these questions. Additionally, semi-structured
interviews with key informants were used to study
current smoking cessation practices. Gaining a better
understanding of veterans with SCI/D who smoke,
their motivations for smoking, readiness for smoking
cessation, and current practices for tobacco cessation
will help us to develop intervention strategies to
enhance current smoking cessation care.

Methods
Study design
This was a multi-site observational study that utilized
several methods of data collection including a survey
of veterans with SCI/D, a review of patient medical
records, and semi-structured interviews with key infor-
mants. This study was approved by the local insti-
tutional review boards of each participating site.

Study sites and participants
The VA has 24 VA SCI centers. Six SCI centers and one
SCI primary care team facility (i.e. a facility that has a
designated SCI primary care team consisting of a phys-
ician, nurse, and a social worker but does not have an
SCI center) volunteered to serve as participating sites
for the study. These sites are geographically dispersed,
including the east coast, south, midwest, and west
regions, and also varied in their success in meeting per-
formance measures for smoking cessation care.
All veteranswithSCI/Dwhoreceived care at oneof these

sites in the previous 12 months were included in the sample
for survey distribution. The local Spinal Cord Dysfunction
Registry at each facility was used to identify these veterans
and provide contact information. Only those individuals
with a diagnosis of multiple sclerosis (ICD-9 code ‘340’)
or encephalomylitis (ICD-9 code ‘323’) were excluded
from the survey mailing. Patients who self-reported diag-
noses of multiple sclerosis or amyotrophic lateral sclerosis
on the survey were removed from the analysis file. Patients
with spinal cord impairment due to metastatic cancer are
typically not included in the Registry.

Data collection
Surveys were mailed to veterans between August 2006
and April 2008 along with a token incentive and a
business reply envelope. For veterans who did not
respond to the mailed survey within 3 weeks, a
postage-paid return postcard was mailed to them
requesting that they either complete and return the

survey or return the postcard indicating that they did
not want to participate. In case neither the survey nor
the postcard was received within 3 weeks of mailing
the postcard, a study team member called the veteran
in an attempt to complete the survey over the telephone.
Medical record reviews were completed on patients

with respiratory diagnoses of community-acquired
pneumonia, chronic obstructive pulmonary disease, or
sleep apnea, and additional chart reviews were con-
ducted for those patients who indicated that they
were current or recent smokers on the survey.
Electronic medical records were retrospectively
reviewed for the 12-month period prior to the survey dis-
tribution date. Because not everyone who self-reported
current or recent smoking on the survey had VA
health care utilization during the study review period,
charts were only examined for those individuals who
had any utilization.
Key informants consisted of SCI health care providers

identified by the SCI service chief at each site as being
involved in smoking cessation care. Informants included
physicians, nurses, nurse practitioners, and respiratory
therapists. The semi-structured interviews with key
informants were scheduled using email and telephone
correspondence and were conducted by telephone.

Survey instrument
Medical and demographic questions
The survey included general questions about level and
duration of injury, demographics including race and
education, and living arrangements. Respondents were
asked to self-report whether they had any of nine
health-care-related complications in the past 12 months
(i.e. high blood pressure, weight gain, problem alcohol
use, chronic obstructive pulmonary disease, depression,
high cholesterol, diabetes, asthma, and pressure ulcers).
They were also asked to record their height and body
weight (used for body mass index (BMI) calculations).
Four items related to general respiratory symptoms were
presented and respondents indicated whether or not they
regularly experienced shortness of breath, cough, bringing
phlegm up from their chest, and chest whistling or wheez-
ing when breathing. Respondents were asked to indicate
whether they had ever received a pneumonia vaccine,
whether they received an influenza vaccine during the
most recent influenza vaccine season, and whether they
get an influenza vaccine annually.

Smoking behavior and attitudes
The survey asked respondents whether they had ever
smoked at least 100 cigarettes in their lifetime. If they
responded yes, they completed a series of questions
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related to smoking. Questions included whether they
currently smoked cigarettes, age when they started
smoking, the number of cigarettes smoked per day and
in the past 30 days, and whether they had made a quit
attempt in the past year. For respondents who were
current smokers, they were asked whether they had
been advised to quit by a health care provider in the
past 12 months, whether medication was recommended
to assist with quitting, and whether other methods for
quitting were discussed. For those who had quit
smoking, they were asked how long ago they had quit
and what methods they used to assist with cessation
including medication, nicotine replacement therapy
(NRT), and counseling sessions. These items were part
of the Healthcare Effectiveness Data and Information
Set, a tool used by most US health plans to measure
important dimensions of care and service and for bench-
marking.27 Current smokers completed the ‘Why do you
smoke’ questionnaire.28 This questionnaire assesses
motivation to smoke via seven subscales: stimulation,
handling, pleasurable relaxation, tension reduction,
psychological addition, habit, and weight concern.
Subscale scores range from 3 (low motivation) to 15
(high motivation), with scores of 11 or greater con-
sidered to indicate high motivation to smoke.

The Contemplation (readiness to quit) Ladder, which
measures readiness to change smoking behavior, was
also included in the survey.29 The scale consists of 10
statements describing how a person feels about
smoking. Response options range from 1= “I have
already quit smoking” to 10= “I have decided to keep
smoking”. The lower the score, the greater the readiness
to try to quit smoking. Subjects who indicate that they
have no plans to quit or have decided to continue
smoking (scores between 6 and 10) are considered pre-
contemplators, those who indicate that they have a
plan to quit in the next 30 days or 6 months (4 or 5 on
the scale) are grouped as contemplators, those who have
made changes (respond with a 2 or 3) are in the prep-
aration stage, and those who have already quit
smoking (a response of 1) are in the action group.

The last set of smoking-related questions was linked
to pain. Respondents were asked whether they experi-
enced frequent pain, and if so how their pain intensity
related to their smoking behavior. The survey was
pilot tested with five veterans, minor adjustments were
made, and it was retested with four more veterans
before it was mailed to study participants.

Medical record review
Chart review questions included questions as to whether
patients who smoked were counseled to quit smoking,

what type of counseling they received, and what medi-
cations or NRT, if any, were provided. The chart
review tool was developed and revised using input
from a panel of eight experts in SCI medicine and
respiratory medicine. We pilot tested the chart review
tool at two study sites on five patients per site.
Modifications were made based on this pilot and then
two SCI medicine experts reviewed the tool again and
made minor modifications before it was used for data
collection.

Key informant interviews
The SCI chief at each study site identified one or more
providers who were knowledgeable and could speak on
issues related to providing smoking cessation care to
patients. A semi-structured interview guide was devel-
oped that addressed the following topics: (1) awareness
of VA guidelines for tobacco cessation, (2) identification
of current treatment approaches used for smoking cessa-
tion in SCI, (3) resources and materials available for
smoking cessation at their facility, (4) barriers to cessa-
tion treatments, and (5) suggestions to improve
tobacco screening and management in veterans with
SCI/D. The research assistant recorded the informant
responses to the interview questions in field notes. The
interview guide and the questions that comprised it
were piloted with two providers, and minor revisions
were made before data collection began.

Analysis
Statistical analyses were conducted using SAS 8.2 soft-
ware. Descriptive analyses were used to examine most
of the data collected including frequencies and means,
and standard deviations. Comparisons between
current, past, and never smokers included chi-square
analyses of categorical data and analysis of variance
for continuous variables. Because of multiple compari-
sons, we used P< 0.01 as the level of significance.
Medical record review data included frequencies. Key
informant interview responses were grouped by category
using field notes. The research assistant used the ques-
tion items and larger interview topic areas that com-
prised the interview guide as ready-made analytic
categories and grouped relevant portions of the field
notes taken during each call into these categories.
Drawing on a procedure known as triangulation
through multiple data analysts,30 the study investigator
reviewed the field notes and categorized extracts
from the field notes for the first three interviews.
Following this review, the research assistant then pro-
ceeded to categorize the field notes for the remaining
interviews.
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Results
Surveys were mailed to 5980 patients across the 7 study
sites. The denominator was adjusted to 4911, as 928
surveys were undeliverable and 79 veterans on the
initial mailing list had died. Surveys were returned by
1257 patients for a 26% response rate, of which 1210
answered the question about smoking status. Analyses
are based on 1210 cases.
There were several differences in the characteristics of

veterans with SCI/D who responded to the survey and
smoking-related questions (n= 1210) and those who
did not respond to the survey or to the smoking questions
(n= 3701). Respondents were older, had a longer mean
duration of injury, were more likely to be married,
white, and have paraplegia and an incomplete injury
as compared to non-responders. The non-responders
appear to resemble our current smoker group, suggesting
that smokers may be underrepresented in our analyses
(see Table 1).

Demographics and smoking behavior
Almost all respondents had at least a high school edu-
cation (92%), 25% lived alone, and 59% were individuals
with paraplegia. More than one-fifth (22%) of respon-
dents indicated that they were current smokers, 51%
(n= 615) were past smokers and 27% (n= 332) reported
having never smoked (see Table 2). There were a
number of differences between those who never smoked,
past smokers, and current smokers. Current smokers
were more likely to have incomplete injuries, have
shorter mean duration of injury, to live alone, and to
not be married than the never smoked or past smoker
groups. Past smokers were the oldest group (mean=
63.2 years). Those who were current smokers reported
smoking an average of 16.9 (std 11.6) cigarettes per day
and smoked an average of 26.9 days in the past month.
Demographic characteristics and smoking status

were also examined by whether respondents had
complete or incomplete injuries. Two statistical differ-
ences were noted. The distribution of BMI in the past
smoker group by injury status revealed that among
individuals with complete injuries, fewer were categor-
ized as obese than among those who had incomplete

injuries (22 vs. 35%; P= 0.0082). The other difference
was for the current smoker group. There was a signifi-
cantly larger group of patients with tetraplegia
who had incomplete injuries than complete injuries in
the smoker group (46 vs. 22%; P= 0.0007). No other
differences were identified when examined by injury
status.

Health problems and behaviors
An examination of self-reported health problems also
revealed differences by smoking status (Table 3). The
never, past, and current smokers differed on most
health problems reported, including being overweight
or obese (BMI) (P< 0.0001), alcohol problems (P<
0.0001), chronic obstructive pulmonary disease
(COPD) (P= 0.0012), asthma (P= 0.0012), shortness
of breath (P< 0.0001), chronic cough (P< 0.001),
chest wheeze (P< 0.0001), depression (P< 0.0001),
and diabetes (P= 0.0008). In each of these problem
areas, the current smoker group reported the highest
rate of problems, except for diabetes, which was
reported to be highest in the past smoker group. All
three groups differed from each other in shortness of
breath, phlegm (from chest), and chest wheeze, with
current smokers identifying these problems most fre-
quently. With respect to health-promoting behaviors,
respondents who were current smokers reported lower
rates of getting influenza and pneumonia vaccines.
Finally, current smokers were much more likely to
allow smoking in their homes than past and never
smoked respondents.
Health problems were also examined by injury status

in conjunction with smoking status. Pressure sores were
more common for those with complete injuries in both
the current and past smoker groups than for respondents
with incomplete injuries. The only other statistically sig-
nificant difference was for chest wheeze in current
smokers; chest wheeze was more frequently reported in
the incomplete injury group than in the complete
injury group (56 vs. 36%; P= 0.006).
Although we did not ask patients to self-report

whether they had cancer, we were able to examine
their medical records for the one year study period to

Table 1 Respondents vs. nonrespondents to survey

Respondent (n= 1210) Non-respondent (n= 3701) P value

Incomplete injury 61% 53% <0.0001
Tetraplegia-level injury 37% 44% <0.0001
White 79% 76% 0.029
Male 96% 97% 0.054
Married 54% 45% <0.0001
Mean age (years) 60.3 (11.96) 57.9 (13.55) <0.0001
Mean duration of injury (years) 20.7 (14.7) 18.7 (14.0) <0.0001
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identify any cases of cancer. Six percent (n= 76) of our
sample had some diagnosis of cancer; presence of cancer
did not differ by smoking status. Prostate cancer was the
most frequently identified cancer (n= 36), while five
patients had a diagnosis of lung cancer.

Pain
The presence of pain was examined for the past and
current smoker groups only, to determine how
smoking affected the occurrence and intensity of
pain in SCI. While both groups experienced frequent

Table 2 Smoking status by patient demographics

Never smoked Past smoker Current smoker
N= 332 (27%) N= 615 (51%) N= 263 (22%)
% or mean (std) % or mean (std) % or mean (std)

Mean age (years)* 58.34 (13.7) 63.16 (10.9) 56.30 (10.0)
Age <50 years† 29 9 22
White 78 80 78
Male 94 97 96
Married‡ 58 59 36
Live alone§ 21 23 33
Tetraplegia 38 34 40
Incomplete injury¶ 55 58 73
Mean duration of injury (years)** 20.39 (13.9) 21.79 (15.6) 18.60 (17.0)
Injury duration (<10 years) 28 32 34

*Never vs. past P< 0.0001; past vs. current P< 0.0001.
†Never vs. past P< 0.0001; past vs. current P< 0.0001.
‡Past vs. current P< 0.0001; never vs. current P< 0.0001.
§Never vs. current P= 0.0014.
¶Past vs. current P< 0.0001; never vs. current P< 0.0001.
**Past vs. current P= 0.0046.

Table 3 Self-reported health problems and health behaviors by smoking status

Never smoked (n= 332) (%) Past smoker (n= 615) (%) Current smoker (n = 263) (%) P value

Health problems
High blood pressure 40 46 39.5 0.073
Weight problems 24 27 23 0.35
BMI* (overweight or obese) 71 65 51 0.0001
Alcohol problems† 1.5 <1 6 <0.0001
COPD‡ 4 6.5 12 0.0012
Asthma§ 2 5 9 0.0012
Shortness of breath¶ 14 23 34 <0.0001
Cough (chronic)** 13 15 33 <0.001
Phlegm (from chest)** 20 28 46 <0.0001
Chest wheeze** 21 28 52 <0.0001
Depression†† 23 26 40 0.0001
High cholesterol 26 29 26 0.45
Diabetes‡‡ 16 23 13 0.0008
Pressure sores 21 20 21 0.93
Cancer§§ 5 7 6 0.34

Health behaviors
Flu vaccine past year¶¶ 81 83 73 0.0048
Flu vaccine every year 81 82 75 0.084
Pneumonia vaccine 84 87 82 0.14
Smoking allowed in home** 16 21 74 <0.0001

*BMI based on self-reported height and weight data.
†Past vs. current P< 0.0001.
‡Past vs. current P= 0.0085; never vs. current P= 0.0005.
§Never vs. current P= 0.0003.
¶Never vs. past P= 0.0005; never vs. current P< 0.0001; past vs. current P= 0.0009.
**Never vs. current P< 0.0001; past vs. current P< 0.0001.
††Past vs. current P= 0.0081; never vs. current P< 0.0001.
‡‡Past vs. current P= 0.0011; past vs. never P= 0.008.
§§Cancer diagnoses were identified from respondents’ medical records as respondents were not asked to self-report cancer diagnoses.
As the SCD registry typically does not include individuals who are impaired due to metastatic cancer, these numbers may be an
undercount of total cases.
¶¶Past vs. current P= 0.0012.
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pain, a larger proportion of the current smokers
reported pain than the past smokers (82 vs. 70%; P=
0.0003). Only a small number of past smokers (15%)
responded to the question about the effect of
smoking on pain intensity, whereas almost all current
smokers answered this question. For those who
responded, a larger proportion of past smokers said
that smoking either increased or decreased pain inten-
sity than the current smoker group (38 vs. 21%; P<
0.003).

Cessation attempts and attitudes
The average length of time since past smokers reported
quitting smoking was 18.3 years (std= 14.2), with a
range of 0–67 years. Because of the greater availability
of quit smoking medications and NRT aids over the
last several years, we broke the group into those who
had quit within the past 10 years (38%; n= 231) and
those who quit greater than 10 years ago (62%; n=
382). Those who quit within the past 10 years were
more likely to have tried some type of medication or
other cessation strategy than those who quit more than
10 years ago (25 vs. 3%; P≤ 0.0001). The most fre-
quently identified strategies for recent quitters included
nicotine patch (13%), nicotine gum (4%), prescription
medications (5%), and group counseling (9%). The
relationship between when a respondent quit smoking
and when they experienced their SCI/D was also exam-
ined. Of those who quit smoking cigarettes, 37.4% quit
before their SCI/D, almost 10% quit within 1 year of
their SCI/D diagnosis, while the remaining 52.8% quit
more than 1 year after their SCI/D.
Just over half (52%) of the current smokers had tried

to quit smoking (defined as stopped smoking for at least
1 day because of trying to quit) in the past 12 months.
Those who made attempts to quit did not differ from
those who did not make a quit attempt on any demo-
graphic characteristics collected in this study. Those
respondents who reported having made a quit attempt
in the past 12 months were more likely to report
having depression vs. no depression (63 vs. 45%; P=
0.003), and high cholesterol vs. normal cholesterol (67
vs. 47%; P= 0.005). There was a trend for those with
hypertension to be more likely to have attempted to
quit than those without hypertension (62 vs. 46%; P=
0.014). Other self-reported health care problems
reported during the past 12 months including alcohol
problems, COPD, diabetes, asthma, and pressure
ulcers were not related to making a quit attempt.
The majority of current smokers were in either the

contemplation (42%) or precontemplation (41%) stages
based on their readiness to quit smoking scores. Only

7% were in the preparation stage and 10% indicated
that they had already (recently) quit smoking. An exam-
ination of the subscales of the Why do you smoke? scale
indicate the highest scores for the pleasure (mean= 10,
std= 3.2) and weight (mean= 10, std= 4.7) subscales
(scores of 11 or higher indicate high motivation to
smoke). An examination of motivation for smoking by
self-reported health problems demonstrated differences
between those who reported depression and with those
who did not report depression. Only the relaxation sub-
scale was rated significantly higher for those individuals
who reported having depression (9.9 (3.9) vs. 8.0 (3.7);
P= 0.0003). Trends were noted for higher stimulation
(P= 0.011), craving (P= 0.012), and weight manage-
ment (P= 0.026) subscale scores for those individuals
who also reported depression (Table 4).

Medical record review
A total of 256 records were reviewed in which patients
were current or recent (<12 months) past smokers; 22
veterans had quit within the past year (8.6%). Almost
all records (96%) had documentation of either inpatient
or outpatient counseling for tobacco cessation. The type
of assistance that the patient received included general
advice to quit (88%), referral to counseling or a
program such as QUITSMART (57%), and/or prescrip-
tion for medication or NRT (23%). When medication or
NRT was offered, prescriptions for the nicotine patch
occurred 53% of the time, nicotine gum 23%, and
bupropion in 18% of cases.

Key informant interviews
Interviews were conducted with 15 providers at six study
sites. Informants’ mean years of experience working
with veterans with SCI/D was 13.8 years. Providers
reported screening patients during different encounters
including admissions to an inpatient unit, at the time
of the annual evaluation, and during outpatient visits.
Most providers remarked that they advise veterans to
quit smoking. Readiness to quit was assessed by most

Table 4 Motivation for smoking

‘Why do you smoke?’ Subscales* Mean (std)

Stimulation 5.6 (2.8)
Handling 5.7 (5.7)
Pleasure 10.0 (3.2)
Relaxation 8.8 (3.9)
Craving 8.5 (3.6)
Habit 5.6 (2.7)
Weight 10.0 (4.7)

*Subscores can range from 3 (low motivation) to 15 (high
motivation). A score of 11 or higher is considered to indicate high
motivation to smoke.
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of the providers by asking if the veteran was interested in
quitting. When advising about treatment options,
smoking cessation clinics (11 of 15 providers) and NRT
(14 of 15 providers) were the most frequently mentioned
treatment approaches. Follow-up strategies varied. Three
providers mentioned follow-up when prescriptions were
filled, and two providers discussed making phone calls
to see how patients were doing with respect to smoking
cessation. Some providers (n= 6) remarked that provid-
ing follow-up after discharge (arrange) is difficult but
that they try to address smoking cessation during return
clinic visits.

Several comments from providers offered insights into
possible barriers to smoking cessation treatment. Over
half of the providers mentioned that one of the biggest
barriers to smoking cessation in this population is that
these patients see this as one of their few pleasures and
they are not interested in quitting. One provider dis-
cussed access as a barrier to providing smoking cessa-
tion as many veterans live far from a VA facility,
making utilization of outpatient smoking cessation pro-
grams very difficult; and coordination between SCI
centers and other VA facilities for this type of care is
often difficult. One suggestion was to use telehealth for
education and treatment to address access and coordi-
nation of care issues. Some other suggestions mentioned
included developing additional peer support for smoking
cessation, increasing frequency of follow-up and having
more staff time to address smoking cessation with
patients.

Discussion
Smoking continues to be a significant problem in the
veteran population with SCI/D. In this study, greater
than one in five (22%) of respondents indicated that
there were current smokers. Smokers were younger,
were less likely to be married, and were more likely to
live alone and to have incomplete injuries. Smokers in
the SCI/D sample were also more likely to identify a
number of current medical and mental health concerns
including problems with alcohol use, depression, pain,
and respiratory-related illnesses and symptoms includ-
ing COPD, asthma, cough, phlegm, chest wheeze, and
shortness of breath. Smokers were also less likely to
receive respiratory vaccinations. Of the 9 health care
complications examined in the past 12 months, only dia-
betes was reported to be more frequent in the past
smoker group than the current or non-smoker groups.
It is possible that respondents who developed diabetes
were more likely to quit smoking following diagnosis,
as smoking not only is an established risk factor for
type II diabetes, but also contributes to worse clinical

outcomes in those who have diabetes.31 The respiratory
problems identified by smokers in our sample are
not surprising, as they are likely a direct result of
smoking. Further, the co-occurrence of smoking, pain,
depression, and alcohol use also is not unexpected.
Depression, pain, alcohol use, and other substance use
disorders are associated with a greater prevalence of
smoking.32–35 Of additional concern is that the greater
prevalence of health problems and symptoms in the
smoker sample is likely tied to greater health care
resource use. Although these data were not directly
available, smoking has been shown to increase health
care use and costs in general.36 The prevalence of
cancer of any type was low in this cohort, regardless
of smoking status, with the most frequent cancer ident-
ified as prostate cancer. Since our cohort was comprised
of older men, this finding is not surprising.

The smokers in this SCI/D population face numerous
additional medical and behavioral concerns that could
have a bearing on how smoking cessation interventions
are delivered. Respiratory symptoms such as those
endorsed by the participants in this sample may be pre-
dictive of greater interest in smoking cessation treat-
ment.37,38 Reduction of respiratory symptoms could be
an important, motivating objective associated with
smoking cessation treatment among persons with SCI/D.
However, depressive symptoms and heavy alcohol con-
sumption are well-known predictors of poor response to
smoking cessation treatment.39–41 Providers might con-
sider how to design smoking cessation interventions so
as to minimize the potential negative impact of other con-
ditions on smoking cessation, or how to incorporate
smoking cessation interventions into treatment for other
conditions such as alcohol misuse and depression. It
has been suggested that interventions targeting multiple
health behaviors can stimulate adaptive change more
effectively than single target interventions.42

Of those who quit smoking, over half quit smoking
more than a year after their injury. Providers might con-
sider making a more concerted effort to address
smoking cessation during the time of acute rehabilita-
tion. There is significant focus on prevention of compli-
cations such as skin breakdown and infections during
rehabilitation, so incorporating smoking cessation at
this point may have a greater impact on cessation
rates. However, as this is a very stressful time with
many ongoing interventions and educational efforts,
introducing one more thing, like smoking cessation,
may not be optimal. Gradually introducing tobacco
cessation over subsequent visits could be considered.

Many of the past smokers in this sample indicated
that they did not utilize recommended strategies such
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as counseling and/or NRT to quit smoking. However,
those who quit smoking more recently (within the past
10 years) were more likely to have utilized these strat-
egies as they became more available. Prior research
with veterans with SCI/D indicated that those who
had tried these strategies had not found them to be
very helpful in quitting.25 We do not know whether
smokers in our sample had tried these strategies in the
past and found them to be helpful. It is possible that
the veterans in our study might benefit from a combi-
nation of counseling and NRT or a combination of
medication therapies. A systematic review of combi-
nation therapy for smoking cessation that included nic-
otine patch plus one other agent such as nicotine gum or
bupropion SR found combination therapy to be more
effective than monotherapy for tobacco cessation.43 A
recent study of triple-combination pharmacotherapy
for smoking in medically ill patients found the combi-
nation of medications to be more effective than stan-
dard-duration nicotine patch treatment.44 Other
strategies include combining medication and behavioral
counseling.45 Personalizing smoking cessation interven-
tion by determining NRT dosing based on a ‘quit-
success’ genotype also shows promise.46 One strategy
that does not appear to be helpful is the suppression
of thoughts of smoking, as this can have a rebound
effect.47 A careful study of combination therapies and
other innovative strategies may be warranted in a
high-risk population like SCI/D, in which single
therapy intervention has not been found to be effective.
Over half of current smokers in this study had made a

quit attempt in the past year. Most smokers make mul-
tiple attempts before they successfully quit smoking.
Individuals who make a quit attempt are more likely
to be successful on their next quit attempt than those
who have not tried to quit in the past year.
Furthermore, 42% indicated that they were in the con-
templation stage for tobacco cessation, which means
that they are planning to quit within the next one to
six months. This is the group that providers may want
to target and support with respect to cessation efforts.
The veterans with SCI/D who were current smokers

were motivated to smoke for pleasure and for managing
their weight. Being overweight is a serious problem in
SCI/D. Recent studies have documented that between
53 and 66% of veterans with SCI/D are overweight or
obese.48,49 Results from a recent study found that daily
smokers had lower BMI than those who never smoked,
even though daily smokers more frequently ate whatever
they wanted without being concerned about weight.
Almost half (48%) of smokers who had tried in the past
and 32% of those who tried to quit during the one year

study period cited weight gain as a reason why they
started smoking again.50 Providers should offer veterans
with SCI/D alternative strategies to maintain their
weight. Pleasure also was a motivator for smokers in
this study. Pleasure is a common motivator for smoking
in the general population. However, while smoking for
pleasure is a major deterrent to making attempts to quit
smoking, it does not influence the success of the quit
attempt.51 Providers of veterans with SCI/D should
explore with their patients what other activities can
provide pleasure in the place of smoking.
With respect to provision of evidence-based care for

smoking cessation, our conclusions are limited due to
our reliance on medical record reviews where documen-
tation of care was likely inconsistent. The VA monitors
the provision of evidence-based smoking cessation care
for veterans with SCI/D through their Office of Quality
and Performance (OQP) External Peer Review Program
(EPRP). The OQP samples and reviews medical records
quarterly to track performance measures and monitors.
The performance measures for smoking cessation have
been followed since 2003. The national EPRP data for
veterans with SCI/D indicate that provision of tobacco
cessation care is higher than what we found in this
study. EPRP data indicate that almost 29% of veterans
with SCI/D smoke, that 94% were counseled to quit,
96% were referred to a cessation program, and 91%
were offered medications to help quit.24 Our study criteria
for identifying this information differed slightly from the
criteria used through the EPRP process to examine
tobacco cessation. For example, in this study, we looked
for prescriptions for tobacco cessation medication and
NRT, rather than whether providers offered this option.
We suspect that patients frequently turned down offers
for medications, particularly those veterans with SCI/D
who were not interested in quitting. EPRP data suggest
that providers are providing evidence-based care for
tobacco cessation.
Our key informants identified a number of possible

barriers to providing evidence-based tobacco cessation
care for veterans with SCI/D including difficulty in
accessing care, and patients who are not interested in
quitting smoking. Access problems including transpor-
tation, architecture barriers, attitudinal barriers, and
logistical barriers affect the ability to receive care. For
example, veterans with SCI/D may rely on specialized
transportation that requires advanced scheduling for
pick-up and return trips, and further, they may have
more limited availability for appointment times (e.g. a
bowel care program that takes 3 hours in the
morning), so the timeframe in which a patient is avail-
able for an appointment is limited. Veterans with SCI/D
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who live a great distance from the nearest VA facility
may have difficulty with being able to tolerate long car
trips. Outpatient tobacco cessation counseling is likely
not an option for many of these individuals. One provi-
der suggested utilizing options such as telehealth to
provide counseling in or closer to the patient’s home.
Telephone tobacco-cessation quit lines offer similar
improved access to care and support.52

Lack of motivation to quit smoking was cited as a
barrier to smoking cessation treatment by several key
informants, and this was consistent with the finding
that only 17% of the study sample was taking action or
intending to take action in terms of smoking cessation.
Smoking cessation interventions designed to move
persons from disinterest to interest in smoking cessation
would be especially valuable for involving the majority
of smokers in this population. Conversely, interventions
aimed at only those persons interested and motivated to
quit smoking would be targeting a small minority. An
ongoing clinical trial is targeting smokers who are unmo-
tivated to change. The novel intervention includes
making a practice quit attempt with or without samples
of NRT, with the goal of cessation induction.53

Limitations
Respondents were from a subset of SCI centers and
clinics and may not be representative of the veteran
SCI/D population. The response rate for the survey
was lower than typically experienced in this population.
Respondents appeared to be healthier than non-respon-
dents, suggesting that differences between smokers and
non-smokers are likely to be greater if the full sample
participated. Further, as non-respondents looked more
similar to our current smoker group, smokers may be
underrepresented in these analyses. Unlike prior
research involving surveys with this population in
which response rates are often above 50%,54 the
Institutional Review Boards at six of our seven sites
required written informed consent for participation.
We believe that this severely hampered our response
rates as patients may have been confused or concerned
by this additional requirement. The review of medical
records to determine current practices regarding evi-
dence-based care is limited as to what providers docu-
ment in the record as to the care they provided.
Previous work undertaken to determine vaccination be-
havior illustrates how providers often fail to document
care they provide.55

Other limitations were related to the reliability and
validity of some of the data collection tools used. The
questions about smoking-related pain were pilot tested
on fewer than 10 respondents, so their reliability and

validity are unknown. Similarly, pilot testing was
limited to key informant interview questions. Finally,
because data on items such as the use of smoking cessa-
tion strategies are based on self-report and could not be
validated, these responses are subject to recall bias.

This study provides valuable information about the
smoking status of veterans with SCI/D, their health pro-
blems, their motivations for smoking, and their past
attempts to quit smoking. These data can inform provi-
ders as to what issues need to be addressed in this popu-
lation with respect to smoking, such as alternatives to
weight management, and which individuals to target
for intervention.

Conclusion
Persons with SCI/D are already at high risk of respiratory
and other health complications as a result of their injury,
yet many of them continue to smoke. Smoking increases
their risk of negative health outcomes, and requires con-
certed efforts by providers to help these individuals to
reduce their risk by quitting smoking. Efforts to address
other health concerns such as depression or alcohol use,
whichmay be associatedwith smoking, and the utilization
of newer strategies such as combination therapies and
improved access through telehealth and telephone quit
lines should be examined in this population.
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