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Abstract

Background—Tobacco use is common among ED patients, many of whom are low-income. Our
objective was to study the efficacy of an intervention incorporating motivational interviewing,
nicotine replacement, and quitline referral for adult smokers in an ED.

Methods—A two-arm randomized clinical trial conducted from October 2010-December 2012,
at a 90,000 visit/year urban ED in the northeastern U.S. Eligible subjects were age 18 years or
older who smoked and were self-pay or had Medicaid insurance. Intervention subjects received a
motivational interview by a trained research assistant, 6 weeks of nicotine patches and gum
initiated in the ED, a faxed referral to the state smokers’ quitline, a booster call, and a brochure.
Control subjects received the brochure, which provided quitline information. The primary outcome
was biochemically confirmed tobacco abstinence at three months. Secondary endpoints included
quitline utilization.

Results—Of 778 enrolled subjects, 774 (99.5%) were alive at three months. The prevalence of
biochemically confirmed abstinence was 12.2% (47/386) in the intervention arm vs. 4.9% (19/388)
in the control arm, for a difference in quit rates of 7.3% (95% CI 3.2%, 11.5%). In multivariable
logistic modeling controlling for age, sex, and race/ethnicity, study subjects remained more likely
to be abstinent than controls (OR 2.72, 95% CI 1.55, 4.75).

Conclusions—An intensive intervention improved tobacco abstinence rates in low-income ED
smokers. Because approximately 20 million smokers, many of whom are low-income, visit US
EDs annually, these results suggest ED-initiated treatment may be an effective technique to treat
this group of smokers.

Background

Cigarette smoking remains the leading cause of preventable death and illness in the United
States. In 2012, 18.1% of all American adults smoked, and 480,000 died from smoking-
related illnesses.12 Cessation is associated with significant individual and societal benefits.

This work was presented in partial form at the 2014 annual meeting of the Society for Research on Nicotine and Tobacco, in Seattle,
WA, and the 2014 meeting of the Society for Academic Emergency Medicine, in Dallas, TX.
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Smokers are disproportionately from low-income households, and commonly receive care in
hospital emergency departments (ED), either for medical consequences of smoking or for
comorbid medical and psychiatric conditions. These patients often have limited access to
primary care providers,3# who tend to undertreat tobacco use.> Therefore, the ED visit may
represent an ideal opportunity for screening, intervention and referral for treatment,
particularly given the greater prevalence of smoking in ED patients than in the general
population.t.7

In 2010, 129.8 million individuals visited US EDs.8 Recent reports from the Institute of
Medicine,® the federal government,10 and the 2008 Public Health Service tobacco treatment
guideline,1 include EDs as effective loci for tobacco control. Screening followed by brief
intervention and referral to treatment has had success in reducing high risk behaviors such as
problem drinking.12

EDs have been the focus of tobacco control efforts for 15 years. A recent meta-analysis of 7
studies containing 1,986 subjects found enhanced abstinence at one month, with the odds for
tobacco abstinence in the intervention arm of 1.47 (95% CI 1.06-2.06), compared to
controls.13 At subsequent time points of 3, 6, and 12 months, however, the effect was
nonsignificant. The interventions in these studies included combinations of printed
materials, brief counseling, motivational interviewing, and post-discharge phone calls.
Medications were not offered. An additional study found that smokers presenting to the ED
with a tobacco-related ICD 9 code, or who thought they had a tobacco-related reason for the
ED visit, were more likely to quit at three months than others.14

We hypothesized that a more potent intervention, including ED-initiated “facilitated” referral
to a quitline and initiation of pharmacotherapy, might result in sustained abstinence.

The goal of this randomized controlled trial was to compare two models of brief
intervention: 1) standard care, versus 2) screening, brief intervention, and facilitated referral
(SBIRT) to the quitline with initiation of nicotine replacement therapy (NRT). Our primary
hypotheses were that: (1) at three months, a higher proportion of subjects in the intervention
arm would be abstinent than in the control arm; and (2) at three months, intervention arm
subjects would be smoking fewer cigarettes/day than controls. Secondary hypotheses were:
(1) Subjects who believed their ED visit was related to tobacco use, or who had a tobacco-
related ICD9 code, would be more likely to be abstinent than others; (2) the intervention
would reduce overall health care service utilization, and (3) the intervention would be cost-
effective, relative to standard care. The latter two hypotheses will be the subjects of a
separate report.

This was a single-hospital 2-arm randomized controlled trial of a multicomponent
intervention for adult smokers presenting to the ED, with blinded outcome assessment. The
intervention consisted of a brief motivational interview, provision of six weeks of NRT,
initiation of NRT in the ED, active referral to a smokers’ quitline, a booster phone call 3
days after enrollment, and provision of a smoking cessation brochure. The control arm
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received the brochure alone. The study was conducted an urban, teaching ED with 90,000
visits per year, located in a medically underserved community. The Institutional Review
Board approved the study. All subjects provided written informed consent. The trial is
registered in www.clinicaltrials.gov (Identifier: NCT01328431).

Patients were eligible if they were at least 18 years of age, spoke English, had Medicaid or
no insurance, were able to give written informed consent, smoked at least 100 cigarettes
lifetime and were currently every- or some-day smokers, averaging at least 5 cigarettes/day.
Both admitted and treated/released patients were eligible. Research staff continued to follow
subjects admitted to inpatient units.

Patients were excluded if they lived outside Connecticut, were too ill to give consent,
presented primarily with a psychiatric problem, were pregnant or nursing, in police custody,
had a history of allergy to nicotine replacement products, were currently in treatment for
tobacco dependence, or were leaving the ED against medical advice.

An on-line random plan generator (www.randomization.com) was used to generate an
allocation schedule, with an allocation ratio of 1:1, and a block size of 6. A blinded staff
member prepared a set of opaque, consecutively numbered envelopes with the treatment
group indicated inside.

Subjects in the Usual Care arm received a brochure prepared by the state Department of
Public Health that provides general information about smoking cessation, and the phone
number of the toll-free state smokers’ quitline. They received no other study-specific
treatment.

In addition to the brochure, subjects in the Intervention arm received:

e A 10-15 minute brief motivational interview delivered by a research assistant (RA)
trained in motivational techniques.® Motivational interviewing interventions
provide patients with feedback, enhance self-efficacy, offer brief advice and
treatment options in a nonjudgmental, empathic fashion, allow for self-reflection,
and allow the patient to assume responsibility for change.

»  Six weeks of nicotine replacement therapy (NRT) including 42 patches and 300
pieces of gum, all of which was given to the subject after randomization. The dose
was tailored to the subject’s degree of nicotine addiction, as measured by the
Heaviness of Smoking Index.1® Dosing for patches included 7mg, 14mg, and
21mg; gum dosing included 2mg and 4mg. Subjects were instructed to apply one
patch daily, and to use up to 10 pieces of gum daily, per manufacturer’s directions.
The first dose of patch or gum was administered by a nurse during the ED visit.
Study medications were kept in a research-only medication storage system in the
ED. Treatment initiation in the ED was designed to remove barriers to use of
pharmacotherapy, demonstrate its rapid effects on alleviation of withdrawal, and to
convert short-term abstinence into a quit attempt.

» Arreferral to the state Smokers’ Quitline. This toll-free service offers all smokers,
regardless of insurance, up to five free counseling sessions by individuals trained in
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motivational techniques, starter doses of NRT, and printed materials. The service is
multi-lingual and available seven days a week. RAs faxed the referral from the ED
to the Quitline; the Quitline called subjects within a few days of enroliment.

» A phone call three days after the ED visit, from a study nurse, to answer any
questions about treatment or study procedures. The nurse did not provide any
additional motivational enhancement.

At enrollment, all subjects were given $10 gift cards for a local retailer, with payments of
$25 at each telephone follow-up, at 1, 3, and 12 months. At 3 months, subjects self-reporting
tobacco abstinence were given an additional $100 for providing biochemical confirmation of
abstinence.

Research associates (RAS) screened patients to identify potential subjects, and were present
in the ED 7 days/week, 12 hours/day. Patients were screened and enrolled in consecutive
fashion. RAs had bachelor’s or master’s degrees, and were trained in motivational
interviewing and tobacco dependence treatment by study investigators. All subject
encounters were audiotaped; tapes were reviewed weekly with RAs by a psychologist to
ensure fidelity to protocol.

Baseline variables recorded included age, sex, race/ethnicity, insurance status, marital/
relationship status, level of education, and employment status. Clinical information included
chief complaint, primary and secondary ICD-9 diagnoses, and the modified Patient Health
Questionaire-2 (PHQ-2) depression screen.” Tobacco use history included daily cigarette
consumption, the Heaviness of Smoking Index16:18, daily cigarette consumption, beliefs
addressing the relationship between smoking and illness, and reason for ED use. Data on
alcohol and drug use were collected via the Rapid Alcohol Problems Screen!® and Rapid
Drug Problems Screen.2? Biochemical verification of tobacco use was performed by
measurement of exhaled carbon monoxide with the Bedfont Micro+ breath carbon monoxide
monitor.

The ICD-9 codes used to designate smoking-related illnesses are those listed in the 1989
Surgeon General’s report, and have been used previously in ED-based studies.1421.22 Any
primary or secondary 1CD-9 codes designated the subject as having a smoking-related
reason for the ED visit. Self-reported post-enrollment data on use of healthcare services
were collected via the Treatment Service Review,23 in order to analyze the cost effectiveness
of the intervention. This will be the subject of a separate report.

The primary endpoint was the proportion of subjects who were confirmed abstinent at 3
months. Subjects who self-reported past 7-day abstinence were asked to return to the ED to
measure exhaled breath carbon monoxide (CO). Those who recorded a CO level of less than
7 ppm, a standard cutoff recommended by the manufacturer, were considered abstinent.
Carbon monoxide is an accurate, easy-to-measure biomarker that has been used for decades.
It is detectable up to 24 hours after inhalation of burned tobacco.24 Outcome assessment was
performed by study assistants blinded to group assignment.

Secondary endpoints included the change in daily cigarette consumption, the proportion of
subjects with a tobacco-related ICD9 code who were abstinent, the proportion of subjects
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who thought their ED visit was tobacco-related who were abstinent, and the abstinence rates
at one and 12 months.

Based on prior work25:28 we defined a clinically significant difference in the proportion of
abstinent subjects between treatment arms of 8%. Setting a 2-sided alpha at 0.05 and 80%
power yielded a sample size of 353 in each arm. Allowing for 10% loss to follow-up at 3
months yielded a final planned sample size of 778 patients. Power and sample size
calculations were performed with NCSS/PASS.

Data were analyzed with SPSS 19.0 and Epilnfo 7.1. Univariate and bivariate data are
reported with parametric and nonparametric statistics, as appropriate. Logistic models were
fitted with variables selected for inclusion based on clinical criteria. An alpha value of 0.05
was chosen, and all tests were two-sided. Subjects with missing values or who were lost to
follow-up were coded as smoking, in this intention-to-treat analysis.

Trial results are reported in accordance with the CONSORT statement.2’

From October 2010 to December 2012, 778 subjects were enrolled, of whom 774 (99.5%)
were alive at 3 months. The Figure and Table 1, respectively, provide a flow diagram and
baseline characteristics of study subjects. Baseline characteristics were comparable between
treatment groups, although minor imbalances exist in sex, insurance status and depression
screen. More than half the study subjects were nonwhite. Median daily cigarette
consumption was comparable to that found in other studies.1428

The primary endpoint was biochemically confirmed tobacco abstinence at 3 months. As
shown in Table 2, the proportion of abstinent subjects at 3 months in the Intervention and
Usual Care arms was, respectively, 12.2% (47/386) and 4.9% (19/388), P<0.001, with a
difference in quit rates of 7.3% (95% CI 3.2%, 11.5%). In addition, all other measures of
cigarette consumption or abstinence showed greater improvement in the intervention arm
compared to the control arm. Ninety-seven subjects self-reported tobacco abstinence at 3
months. Of these, 92 (94.8%) returned to the ED for biochemical testing.

Table 3 presents the quit rates in prespecified secondary analyses. These include the
abstinence rates in subjects with a tobacco-related ICD-9 code, and those with a self-
reported tobacco-related reason for the ED visit, and in those who believed they had a
tobacco-related illness. In each, the quit rates between treatment arms were comparable.

Quitline utilization was substantially greater in the intervention group. The proportion of
subjects using quitline services in the intervention and control arms was, respectively, 32.0%
(124/386) and 18.7% (73/388) (OR 2.04, 95% CI 1.46, 2.84).

Table 4 shows the results of a logistic model, with biochemically verified abstinence at 3
months as the dependent variable. To avoid overfitting,2° age, sex, race/ethnicity, and study
arm were chosen for inclusion in the model. Of these, only assignment to Enhanced Care
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was associated with increased odds of abstinence at 3 months. The model showed adequate
goodness-of-fit, with a Hosmer-Lemeshow statistic of 0.30.

At one year, the self-reported abstinence rates in the Enhanced and Usual Care arms were,
respectively, 62/380 (16.3%) vs. 45/386 (11.7%) (OR 1.47, 95% CI 0.97, 2.23). Of note, the
study was neither designed nor powered to detect a difference in tobacco use at one year.

Subjects lost to follow-up had similar demographic and clinical characteristics to those
retained. In addition, subjects lost to follow-up were similar between study arms.

Discussion

We report sustained 3-month tobacco abstinence from an ED-initiated intervention. Prior
studies!3 have found shorter-term improvements in tobacco abstinence, typically of one
month’s duration. Our own prior work did not find a statistically significant difference at
three months,14 although that study did find greater efficacy of a motivational interview and
provision of NRT, without ED initiation) in subjects with self-reported alcohol or substance
use disorders.30

The intervention in this report was likely successful for several reasons. First, all treatments
offered to study subjects were evidence-based, and recommended by the Public Health
Service.1! These included dual medications, in-person counseling using motivational
techniques delivered by a trained interventionist, and an accessible telephone quitline.
Second, although medication and counseling are each effective, combination treatment often
offers greater efficacy.

Third, we initiated medication management in the ED. Applying the first nicotine patch, or
administering the first piece of gum, allowed us to demonstrate to the subject their ease of
use, ability to alleviate nicotine withdrawal, and excellent tolerability. Of note, this practice
contravenes traditional models of tobacco dependence treatment, in which patients are asked
to set a quit date several weeks after the initial visit, and smoking is generally tapered prior
to the quit, perhaps with concurrent initiation of NRT.31 Our approach tries to reinforce the
“teachable moment” of the ED visit, in which the patient’s event-related fear may enhance
the likelihood of a successful quit.32 Further, additional work has shown that most successful
quits occur spontaneously, without extensive prior planning.33

Fourth, we provided two forms of NRT: long-acting, and short-acting. Patches provide a
steady, basal replacement of nicotine, but usually not enough to prevent cravings and some
symptoms of withdrawal. Nicotine from gum crosses mucosal and blood-brain barriers faster
than nicotine from patches, and is indicated for cravings and withdrawal symptoms. Using
both forms of NRT is increasingly recognized as a particularly effective treatment.34

Last, our baseline assessment was quite brief, with only 34 items that took about 15 minutes
for the RASs to deliver. Prior work on brief behavioral interventions has suggested that
extensive, lengthy baseline assessments may constitute a form of intervention, as study
subjects, including those randomized to the control arm, are given the opportunity to discuss
and reflect on their risky health behavior.35:36
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A wealth of evidence highlights the efficacy of medication and behavioral counseling in
tobacco dependence treatment, and the synergistic effects of both.11 Our goal was to offer
both to adult smokers visiting an ED for an acute health event, which the Sentinel Events
model of behavior change suggests may be an opportune time for an intervention for
someone with an adverse consequence of a risky health behavior.32

The intervention’s efficacy nearly reached statistical significance at one year. Although this
was an exploratory endpoint, it suggests that sustained quits from an ED-initiated
intervention may be possible. Our data are consistent with the recommendations of a
Cochrane review, which found that tobacco control interventions for hospitalized smokers
result in sustained quits only if the interventions persist for at least 30 days after discharge.3’
Providing the patient with six weeks of NRT and referring to the quitline extend the duration
of treatment to 30 days or more. Thus, future studies should be powered to detect a
difference at one year, perhaps with extended use of NRT.

Of note, in contrast to our earlier work, we did not find higher quit rates among smokers
who self-identified a tobacco-related reason for the ED visit, or who had a tobacco-related
diagnostic code for that visit. The reasons for this are unclear, but may reflect the
intervention’s efficacy overwhelming any other between-group differences. The study was
powered to allow inclusion of a limited number of covariates in the multivariable model. The
findings imply that ED-initiated tobacco control need not be limited to these clinical
subgroups, but should be offered to all adult smokers who visit the ED.

The study has limitations. It was performed at a single site. Although our low-income
patients are diverse with respect to race, ethnicity, and gender, it is unclear whether our
intervention would yield similar results in other populations.

The generalizability of the intervention may be limited. With dedicated non-clinical
personnel, we were able to offer a comprehensive program that incorporated evidence-based
treatment to promote tobacco abstinence: motivational interviewing, two forms of free NRT,
proactive quitline referral, booster calls, and a brochure. A more real-world intervention that
employed clinical staff might be limited to brief advice using motivational techniques,
provision of literature, and a passive quitline referral, perhaps with a starter dose of NRT.
Future work should focus on identification of the most effective components of the
intervention, and developing strategies to implement them in real-world clinical ED
environments. Use of mobile health technologies, such as texting, may offer an additional
strategy to leverage the ED visit into a teachable moment for tobacco dependence treatment.
In addition, electronic referral of smokers to quitlines is now possible.38

The lack of efficacy at one year is not surprising. The efficacy of tobacco dependence
interventions often attenuates over time, and is greatest while the treatment is being
delivered.39 Longer-term treatment may be necessary to induce sustained abstinence. It may
not be reasonable to expect a relatively brief ED-initiated intervention to produce long-term
cessation. In our economic analysis, we will examine the impact on abstinence rates of
ongoing tobacco treatment in the outpatient setting.
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A multicomponent intervention consisting of two forms of NRT, a brief motivational
interview, active quitline referral, booster phone call, and quitline brochure literature yielded
a higher quit rate at three months in low-income smokers than usual care. This intervention
may offer a new approach for treating the difficult-to-reach population of low-income
smokers. With continued implementation of the Affordable Care Act, which mandates
Medicaid coverage of smoking cessation medications, and declining rates of uninsurance,
initiation of tobacco dependence treatment in the ED and linkage to aftercare may be
particularly timely. Given that over 20 million smokers are treated in US EDs annually, ED-
based tobacco interventions represent an important opportunity to increase national rates of
tobacco abstinence.
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Table 1
Baseline patient characteristics.
Variable Usual Care | Intervention
(N =390) (N =388)
Age, mean, years | 40.2 | 40.8
Sex, no. male (%) | 201 (51.5%) | 170 (43.8%)
Race/ethnicity, N (%)
White 157 (40.3%) | 148 (38.1%)
African-American 153 (39.2) 155 (39.9)
Hispanic 77 (19.8) 81 (20.9)
Asian/Other 3(0.8) 4(1.1)
Insurance, N (%)
Self-pay/none 71 (18.2%) 51 (13.1%)
Medicaid 319 (81.8) 337 (86.9)
Depression Screen (+), N (%) | 207 (53.1%) | 225 (58.0%)
Rapid Alcohol Screen (+), N (%) | 98 (25.2%) | 99 (25.6%)
Rapid Drug Screen (+), N (%) | 80 (20.5%) | 79 (20.4%)
Cigarettes/day, median, IQR | 11 (8, 20) | 11 (10, 20)
Carbon monoxide, median, IQR | 7(5,12) | 7(4,12)
Heavy Smoking Index = 4, N (%) | 163 (41.8%) | 155 (39.9%)
Patients admitted, N (%) | 115 (29.5%) | 116 (29.9%)
Subject believes ED visit related to tobacco, N (%) | 101 (26.0%) | 89 (23.0%)
Subject believes medical illness related to tobacco, N (%) | 191 (49.2%) | 185 (47.8%)

Tobacco-related ICD9

125 (32.1%)

117 (30.2%)
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Table 2
Primary and secondary endpoints at three months. *
Variable Usual Care Intervention Difference
(N =390) (N =388) between

groups (95%

Cl)
7-day abstinence, biochemically verified, N (%) 19 (4.9%) 47 (12.2%) 7.3% (3.3, 11.3%)
24 hour quit attempt since ED visit, N (%) 217 (55.9%) 264 (68.4%) 12.5% (5.6, 19.1%)
7-day abstinence, self-report, N (%) 33 (8.5%) 64 (16.6%) 8.1% (3.4, 12.8%)
Change in daily cigarette consumption, mean (95% Cl) | -5.9 (4.9, -6.9) | -9.1(-8.2,-10.0) | 3.2(1.9,4.5)
Used quitline, N (%) 73 (18.7%) 124 (32.0%) 13.3% (7.2, 19.3%)

*
continued smoking imputed to missing cases
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Seven-day abstinence at three months, biochemically verified, for prespecified subgroups.

Table 3

Variable Yes No P value
Tobacco-related ICD9 9.1% | 8.2% | 0.68
ED visit related to tobacco (patient belief) 8.9% | 85% | 0.77
Medical illness related to tobacco (patient belief) | 8.7% | 8.3% | 0.89
Depression screen (+) 8.4% | 8.7% | 0.90
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Multivariate logistic model for odds of three-month abstinence

Table 4

Variable OR | 95% CI

Lower | Upper
Intervention (Usual Care is referent group) | 2.72 | 1.55 | 4.75
Male Gender (Female is referent) | 141 | 0.84 | 2.37
Age | 1.01 | 0.99 | 1.04
Race/Ethnicity (Other is referent)
White/non-Hispanic 0.70 | 0.09 5.74
White/Hispanic 1.36 | 0.16 11.30
African-American/Non-Hispanic 1.61 | 0.20 12.87

Ann Emerg Med. Author manuscript; available in PMC 2016 April 04.

Page 16



