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BACKGROUND: Although smoking cessation counseling for cardiac inpatients is a quality measure, little data exist regarding

postdischarge quit attempts in a primarily urban, African American, underserved population. This study aimed to assess

preparedness to quit smoking and quit behaviors.

METHODS: Smokers on the cardiology service were asked to rate preparedness using the 10-step Contemplation Ladder.

During phone surveys given 30-days postdischarge, patients reported whether they made quit attempts, method and success

of attempts, and recall of receiving advice to quit.

RESULTS: From February 2006 through July 2007, 2906 of 3364 of inpatients were interviewed. Fifteen percent (436/2906)

were current smokers and 415/436 completed the inpatient assessment. Of these, 75% (310/415) indicated they were

prepared to quit. At the 1-month follow-up, 67% (276/415) were interviewed and 71% of those patients (195/276) reported

making a quit attempt, with most (76%) reporting quitting ‘‘cold turkey’’ (without aid). Compared with less prepared

patients, prepared patients were more likely to report making a quit attempt after discharge (77% [163/212] vs. 50% [32/64],

P < 0.001) and were successful in that attempt (43% [90/212] vs. 25% [16/64], P ¼ 0.010).

CONCLUSIONS: The majority of smokers hospitalized with cardiac disease reported being prepared to quit smoking. Those

prepared, and who received advice to quit, were more likely to make a quit attempt and report abstinence than those less

prepared. However, most quit attempts were made using the least effective methods. Future studies in a population of

primarily African American patients should assess preparedness to quit and target prepared patients with more effective

interventions. Journal of Hospital Medicine 2010;5:26–32. VC 2010 Society of Hospital Medicine.
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Hospitalization may offer a natural opportunity to screen

and advise patients on the advantages of quitting smoking

due to a variety of reasons, such as the smoke-free environ-

ment, availability of medical personnel, suitability of tailor-

ing information, and the potential to catch a ‘‘teachable

moment.’’1,2 Additionally, a recent meta-analysis suggested

that hospital-based cessation programs and referrals to car-

diac rehabilitation result in significantly higher rates of ces-

sation among discharged smokers.3 In 2008, the U.S. Public

Health Service Task Force on Clinical Practice Guidelines for

Treating Tobacco Use and Dependence in hospitalized

smokers recommended listing smoking status on problem

lists, evaluating a smoker’s preparedness to quit, providing

counseling and medications to treat in-hospital withdrawal

symptoms, and arranging discharge follow-up to help smok-

ers remain abstinent.4 To promote these practices, the Cen-

ter for Medicaid and Medicare Services (CMS) has made

smoking cessation counseling a quality of care indicator for

patients hospitalized with congestive heart failure (CHF),

acute myocardial infarction (AMI), or pneumonia. This indi-

cator is a critical step in recognizing the importance of

smoking cessation counseling in improving mortality and

morbidity for these patients.

Despite the importance of promoting smoking cessation

among hospitalized patients, few studies have looked at

whether or not hospitalized patients are prepared to quit

smoking. Ascertaining patients’ preparedness to quit smok-

ing is an important first step in understanding a patient’s
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readiness to change their health behaviors because smoking

cessation is the culmination of a lengthy process of behavior

change.5 Studies of healthy factory workers suggest that

smokers who were more prepared to quit smoking had a

higher number of previous quit attempts and perceived

coworker encouragement.6

Understanding patient preparedness to quit smoking is

especially important among African American smokers, who

face a disproportionate health burden due to smoking-

related illness. Studies show that African Americans are less

likely than other racial groups to engage in formal tobacco

cessation interventions and have lower long-term quit rates,

despite a higher desire to quit smoking.5,7–9 Understanding

preparedness to quit among this particular group of hospi-

talized patients may be an important first step in identifying

those most likely to quit and benefit from tailored, intensive

interventions, such as using medications to assist in combi-

nation with postdischarge tobacco cessation counseling.

The aim of this study was to characterize the prepared-

ness to quit smoking and to assess quit attempts made,

methods used for quitting, and the success of such quit

attempts at 1-month follow-up in a group comprised of a

high proportion of underserved African American hospital-

ized smokers. In addition, the relationship of hospitalized

patients’ preparedness to quit and the effect of inpatient

advice on the likelihood of subsequent tobacco cessation

were examined.

Patients and Methods
The data used for this study were collected for the Cardiol-

ogy Quality of Care Study, an ongoing prospective study of

patients hospitalized on the inpatient cardiology service at

the University of Chicago Medical Center. Newly admitted

patients were approached by research assistants and con-

sented to the study using a previously described protocol

for enrolling hospitalized patients.10 Patients that lacked

decisional capacity (score of <17 on the telephone version

of the Mini-Mental Status Exam)11 were excluded. Patients

did not receive any scripted intervention during this admis-

sion to assist with cessation. The study left cessation coun-

seling and advice to quit up to the discretion of the individ-

ual physician caring for the patient in the hospital. The

Institutional Review Board at the University of Chicago

approved this study.

Inpatient Interview
The inpatient interview is a 60-item questionnaire taking

approximately 15 minutes to administer by trained research

assistants. The questionnaire is designed to assess demo-

graphic characteristics (race, socioeconomic status, educa-

tion, sex, and age), smoking habits, and preparedness to

quit. Demographics were collected on all consented

patients. Seven items focused on cigarette smoking, consist-

ent with questions in the National Health Information Sur-

vey.12 Patients were classified as lifetime smokers if they

smoked ‘‘at least 100 cigarettes in their lifetime.’’ To identify

current smokers on admission, patients were asked if they

now ‘‘smoke cigarettes some days or everyday.’’ Additionally,

smokers were asked if they had made any quit attempts in

the past 12 months.

Patients rated their level of preparedness using a modi-

fied version of the Biener Abrams Contemplation Ladder.

The Contemplation Ladder is an easily-administered tool

represented by a ladder image of ‘‘rungs’’ with anchor state-

ments developed as an alternative method to the Prochaska

and DiClemente Stages of Change.13 The 10-point scale

ranges from 1 (‘‘I enjoy smoking and have decided not to

quit smoking for my lifetime; I have no interest in quitting’’)

to 10 (‘‘I have quit smoking and will never smoke again.’’)

Tobacco users may rank their current level of motivation to

quit. A level of 6 (‘‘I definitely plan to quit smoking in the

next 6 months’’) or higher is consistent with preparedness

to quit. The Contemplation Ladder was validated by Biener

and Abrams6 in a work site study which demonstrated that

subjects with higher Ladder scores (score � 6) were more

likely than those with lower Ladder scores (scores < 6) to

participate in awareness activities (eg, educational session)

and make a quit attempt in 6 months. This instrument is

easier to administer than the more well known Transtheor-

etical Model of Change, given that it is an ordinal scale with

clear steps that may be more user-friendly for both clini-

cians and patients.6 In a prior study of emergency room

patients, an individual’s Ladder score was shown to be sig-

nificantly associated with a patient’s reported intention to

quit, number of previous quit attempts, perceived coworker

encouragement, and socioeconomic status.14

Admission Diagnoses
Chart audit was performed by trained research assistants at

the time of the inpatient interview (within 24 hours of

admission) to assess whether patients were admitted with

the potential diagnoses of AMI, CHF, neither, or both. All

were based on the chart documentation of the patients’

clinical presentation. This information was used to assess

which CMS Quality Indicators applied to cardiology

patients, given that smoking cessation is now a quality indi-

cator for patients with AMI or CHF.

Thirty-day Follow-up Telephone Survey
Trained research assistants interviewed patients by tele-

phone at approximately 1 month postdischarge. The follow-

up telephone survey included routine questions concerning

follow-up appointments, readmissions, emergency room vis-

its, and patient satisfaction.15,10 An additional 5 questions

related to smoking cessation were added for this study.

Questions were developed using the CMS quality indica-

tors16 or were taken from the National Health Information

Survey.12 Patients were asked to self-report quit attempts

made postdischarge, whether or not these quit attempts

were associated with success (self-reported abstinence at
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the time of follow-up), and what methods were used to quit

(ie, nicotine replacement therapy [NRT], other pharmaco-

therapy, quit line, pamphlet, counseling group, or ‘‘cold

turkey.’’) Patients were also asked if they recalled receiving

advice to quit during their hospitalization from either a

nurse or physician.

Data Analysis
Descriptive statistics were used to summarize Contempla-

tion Ladder scores and types of quit methods used. Chi

square tests were used to assess the effect of preparedness

(Ladder score �6) on quit behaviors. The main quit behav-

ior was any self-reported quit attempt made within 1 month

after discharge. Additionally, the relationship between pre-

paredness and making a successful quit attempt (defined as

a self-report of not smoking as a result of this quit attempt

in the last month) was examined. Multivariate logistic

regression, controlling for demographic characteristics, was

performed to test the effect of preparedness on quit behav-

iors (any quit attempt after discharge, or successful quit

attempt). While not a primary aim of this study, the associa-

tion between recall of in-hospital advice and quit behaviors

after discharge was also examined using chi square tests

and multivariate logistic regression models, controlling for

the demographic characteristics as above. Models also

tested the effect of preparedness and recall of in-hospital

advice as independent predictors on quit behaviors and

whether or not an interaction between preparedness and

advice existed. A linear test of trend was also performed on

preparedness and advice. All statistical tests were performed

using Intercooled Stata 9.0 (Stata Corporation, College Sta-

tion, TX), with statistical significance defined as P < 0.05.

Results
From February 2006 through July 2007, 86% (2906/3364) of

all cardiology inpatients approached were interviewed. Fif-

teen percent (436/2906) of patients enrolled in the study

indicated that they were current smokers. Contemplation

Ladder scores were obtained on 95% (415/436) of the cur-

rent smokers, and 1-month postdischarge follow-up tele-

phone surveys were completed in 67% (276/415) of the cur-

rent smokers. Three attempts were made to contact patients

who were lost to follow-up (Figure 1). The major reasons for

inability to contact patients included wrong telephone num-

bers, disconnected phone lines, or no method to leave a

message for the patient (ie, no answering machine). Given

that we were only able to complete follow-up interviews on

276 patients, we conducted our analyses on only this group

of patients.

The average age of current smokers in the sample was 55

years (95% confidence interval [CI], 54-58). Most current

smokers were of the African American race (83%; 224/276).

More than 65% of smokers had completed high school or

higher, and nearly one-half (46%) had an average household

income of $25,000 or less before taxes. The most common

admitting diagnoses per chart audit among current inpa-

tient smokers were AMI (31%) and CHF (27%). The vast ma-

jority (95%) of hospitalized smokers in this sample were

first-time admissions to the University of Chicago. Table 1

shows the demographic data for current smokers compared

to former smokers (those who have quit smoking prior to

admission). Current smokers were more likely to be African

American, had lower income levels, and were less likely to

have completed high school. Additionally, current smokers

were more likely to carry a potential diagnosis of AMI or

CHF and to be a first-time admission (Table 1).

Approximately three-quarters (76%; 210/276) of current

smokers were identified as prepared to quit, with a Ladder

score �6. There was a wide distribution of Ladder scores,

with one-third (31%; 86/276) of smokers reporting a Ladder

score of 8, indicating that they ‘‘still smoke, but are ready to

set a quit date’’ and another 34% (95/276 patients) with

Ladder scores of either 6 or 7 also indicating they were

planning to quit smoking (Figure 2). A significant portion of

smokers (71%; 195/276) reported making a quit attempt af-

ter discharge, and 38% of smokers (106/276) self-reported

that their quit attempt was successful (ie, no longer smoking

at 1 month post discharge). Note that the quit rate is

reduced to 26% (106/415) at 1 month if one conservatively

FIGURE 1. Patient recruitment flow diagram. The above
figure shows patient recruitment for the study. The major
exclusion criteria were: patients need to be current smokers,
smoking ‘‘some days’’ or ‘‘everyday’’ at the time of
admission. Former smokers were determined by reporting
smoking ‘‘at least 100 cigarettes in their lifetime.’’ Six
percent of patients did not complete the interview due to
death or early discharge from the hospital and inability to
be interviewed prior to discharge.
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assumes that those who did not take part in follow-up were

relapsers. Among those who did participate in follow-up, as

shown in Figure 3, the most frequently reported (53%; 145/

276) method used to quit smoking was ‘‘cold turkey.’’ Thir-

teen percent (37/276) of patients reported making a quit

attempt using pharmacological therapy (ie, NRT or bupro-

pion) and only 4% (12/276) of patients reported making a

quit attempt using the help of a smoking cessation program

(Figure 3).

Preparedness was an important predictor of making a

quit attempt. Prepared patients (ie, Ladder score � 6) were

significantly more likely than patients who were less pre-

pared to report making a quit attempt after discharge (163/

212 [77%] vs. 32/64 [50%], respectively; P < 0.001). This

result remained significant after adjusting for sociodemo-

graphic characteristics with a similar effect size (adjusted

estimates 76% [95% CI, 75.7-76.7] prepared vs. 49% [95% CI,

48.5-49.8]; P < 0.001). These results also remained signifi-

cant with a similar effect size in analyses using multivariate

logistic regression (Table 2). Of those patients who made

quit attempts, prepared patients were slightly more likely to

report a successful quit attempt (90/163; 55%) than were

less-prepared patients (16/32; 50%), though this was not

significant (P ¼ 0.205).

In the follow-up sample, 17% could not remember if they

received advice to quit smoking. Among those who were

able to recall receiving advice, the majority (78%; 180/230)

reported that they received advice from a nurse or physician

during hospitalization, compared to 22% who did not recall

TABLE 1. Patient Demographics for Current Smokers vs.
Former Smokers

Demographic Variables
Current Smokers
(n ¼ 276)*

Nonsmoker
(n ¼ 1329)* P Value

Male sex 156 (57) 705 (53) 0.22

African American race 224 (83) 886 (67) <0.001

Age (years) 55.3 64.0 <0.001

Highest completed level of education 0.02

Junior high school or less 15 (6) 98 (7)

Some high school 67 (25) 230 (17)

High school graduate 81 (30) 403 (31)

Some college education 68 (25) 313 (24)

College graduate 19 (7) 135 (10)

Graduate level education 11 (4) 96 (7)

Household income before taxes 0.001

<$2500 33 (12) 79 (6)

$2501-$15,000 66 (24) 334 (26)

$15,001-$50,000 51 (19) 311 (24)

50,001-$100,000 22 (8) 126 (9)

>$100,001 11 (4) 50 (4)

Did not answer 88 (33) 422 (32)

Diagnosis on admission 0.02

AMI 66 (31) 269 (24)

CHF 58 (27) 287 (25)

Both 49 (23) 273 (24)

Neither 42 (19) 305 (27)

Admission status

New admission 258 (95) 1,154 (87) 0.051

Readmission 14 (5) 175 (13)

Abbreviations: AMI, acute myocardial infarction; CHF, congestive heart failure.

* Values are given as number (percent) or means.

FIGURE 2. Distribution of Ladder scores among hospitalized
current smokers. Demonstrates the varying Ladder scores
reported by smokers who were administered the Biener
Abrams Contemplation Ladder. The scores represent varying
levels of preparedness to quit smoking, ranging from ‘‘no
interest in quitting’’ to ‘‘quit smoking and will never smoke
again.’’ A score greater than or equal to 6 is consistent with
being prepared to quit smoking. The bars to the left of the
red line represent those smokers not prepared to quit while
the bars to the right of the line represent those smokers
reporting a higher level of preparedness to quit.

FIGURE 3. Distribution of quit methods among smokers.
Demonstrates the varying postdischarge outcomes among
the 276 smokers who received follow-up. As demonstrated
here, 81 of 276 (29%) patients did not make any quit
attempt after discharge; 145 of 276 (53%) patients who
attempted quitting did so using ‘‘cold turkey’’ or quitting on
their own; 37 of 276 (13%) patients quit using nicotine
replacement therapy (NRT) or zyban; 12 of 276 (4%)
patients quit using the help of a program or a smoking
cessation group; and only 1 of 276 (<1%) patients tried to
quit with the help of a quit line or pamphlet.
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ever being advised to quit by any healthcare provider during

the admission. Patients who reported receiving advice to

quit were more likely to report making a quit attempt post-

discharge as compared to those that did not recall receiving

advice (70% vs. 46%, respectively; P ¼ 0.002). In a multivari-

ate logistic regression, controlling for demographic factors

and admitting diagnosis, both preparedness and receipt of

in-hospital advice were independent predictors of making a

future quit attempt (odds ratio [OR] ¼ 4.05; 95% CI, 1.91-

8.60; P < 0.001 for preparedness; OR ¼ 3.96; 95% CI, 1.84-

8.54; P < 0.001 for advice). Additionally, there was no signif-

icant interaction or synergistic effect between being

prepared to quit smoking and receiving in-hospital advice

to quit (OR ¼ 1.24; 95% CI, 0.17-9.21; P ¼ 0.836) (Figure 4).

When analyzing the effects of preparedness and advice on

quit attempts, only preparedness to quit remained a signifi-

cant predictor of a successful quit attempt (OR ¼ 2.93; 95%

CI, 1.13-7.60; P ¼ 0.027 for preparedness; OR ¼ 2.16; 95%

CI, 0.85-5.49; P ¼ 0.10 for advice to quit). As demonstrated

in Table 2, a higher percentage of prepared patients made a

quit attempt after discharge (76.9% vs. 50%) and had a

successful quit attempt and short-term abstinence (55%

prepared patients vs. 50% less prepared patients).

Discussion
This study demonstrated that in a group of hospitalized

underserved, and predominantly African American smokers,

the majority of patients reported being prepared to quit

smoking at the time of hospitalization. Prepared patients

were more likely to report making a quit attempt after dis-

charge and more likely to report being successful in their

quit attempt than patients who reported being less prepared

to quit during their hospitalization. Nevertheless, approxi-

mately one-half of unprepared patients did make a quit

attempt 1 month after discharge, demonstrating a desire to

quit smoking after hospitalization among this population.

However, short-term success rates in this group were lower

than in patients prepared to quit. In addition, preparedness

to quit and receipt of in-hospital advice to quit smoking

were both found to be independent predictors of making a

quit attempt, with nearly identical ORs; however, only pre-

paredness remained significant after controlling for advice

to quit. Last, although the majority of hospitalized cardiac

patients were making quit attempts after discharge, most

patients reported using the least effective quit methods (ie,

TABLE 2. Relationship Between Preparedness to Quit and Quit Behaviors

Statistical test Quit Behavior Prepared % (95% CI) Unprepared % (95% CI) P Value

Chi square tests Any quit attempt made after

discharge

76.9 (71.2-82.6) 50.0 (37.8-62.2) <0.001

Successful quit attempt at time of

follow-up

55.0 (45.9-60.2) 50.0 (25.4-58.2) 0.20

Multivariate logistic

regression*

Any quit attempt made after

discharge

76.2 (75.7-76.7) 49.2 (48.5-49.9) <0.001

NOTE: n ¼ 276.

Abbreviations: AMI, acute myocardial infarction; CHF, congestive heart failure.

* Values are adjusted estimates obtained from multivariate logistic regression testing the effect of preparedness (Ladder � 6) on quit behavior of interest. Models adjusted for race, age, gender, income, education, and

admission diagnosis (AMI or CHF or neither).

FIGURE 4. Effect of advice on quit attempts for prepared
and unprepared patients. Depicts the percentage of patients
who reported making a quit attempt after discharge
depending on whether they were prepared (Ladder � 6) and
whether they recalled receiving advice to quit in the
hospital by a physician or nurse. Results demonstrate a
significant trend across groups with prepared patients who
recall receiving advice significantly more likely to make a
quit attempt than those that do not receive advice, and so
forth (P ¼ 0.001, trend test). In multivariate logistic models,
controlling for demographics, preparedness, and recall of
advice were independent predictors of making an attempt
to quit (OR ¼ 4.05; 95% CI, 1.91-8.60; P < 0.001 for
preparedness; OR ¼ 3.96; 95% CI, 1.84-8.54; P < 0.001 for
advice]. There was no significant interaction between
preparedness and recall of in-hospital advice when making
a quit attempt (OR ¼ 1.24; 95% CI, 0.17-9.21; P ¼ 0.836).
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‘‘cold turkey’’) rather than more effective and intensive

interventions such as counseling in combination with

pharmacotherapy.

These findings have important implications for current

quality initiatives targeted at promoting smoking cessation

among cardiac patients. First, these results highlight the

need for evidence-based methods to be made available to

hospitalized smokers who are prepared to quit. Our results

are consistent with other studies reporting rare use (5.2%)

of NRT in the hospital setting, despite the proven benefit in

treating nicotine withdrawal symptoms.17 This is also con-

sistent with data reporting that among nonhospitalized

smokers, quitting ‘‘cold turkey’’ was the most commonly

used and least effective cessation method.18 Second, the

rate of recall of in-hospital advice among patients (78%)

was generally consistent with those reported to CMS (most

recent quarter 95% for AMI and 88% for CHF).19

In addition to receiving advice, preparedness to quit was

associated with higher quit attempts, therefore highlighting

the importance of assessing level of preparedness in addi-

tion to giving advice. The fact that most quit attempts were

made using cold turkey and resulted in low short-term suc-

cess rates underscores the need to reevaluate the current

CMS quality indicator of advice alone for hospitalized smok-

ers. Furthermore, the recently updated 2008 U.S. Public

Health guidelines recently recommend, in addition to

advice, that all hospitalized smokers be assessed for readi-

ness to change, be assisted in quitting with pharmacother-

apy, and be arranged follow-up for tobacco cessation postdi-

scharge, highlighting the inadequacy of advice alone.4 While

it is important to continue to advise all hospitalized smokers

to quit, the study findings demonstrate that assessing pre-

paredness may result in targeting more prepared patients

with more intensive interventions. Further policy implica-

tions include that less prepared patients may need motiva-

tional techniques to increase their level of preparedness to

quit during hospitalization.

Several limitations are worth mentioning. First, the study

included a relatively small sample size drawn from a single

urban medical center. The prevalence of current smokers in

our sample was 15%, which is lower than many studies

looking at cardiology inpatient smokers.3,20 This limitation

of our study may be attributed to the advanced age of the

majority of our patients, as compared with other studies, as

well as the possibility of socially desirable response bias

that many low-income African American smokers may expe-

rience, leaving them less likely to admit to smoking at the

time of hospitalization. Second, there was a low follow-up

rate, with 66% of patients undergoing follow-up postdi-

scharge. While this may raise the concerns of differences

between ladder scores in those patients that participated in

follow-up and those that did not, analyses show no signifi-

cant difference between level of preparedness in these 2

groups (68% prepared in patients who received follow-up vs.

63% prepared patients in those who did not participate in

follow-up; P ¼ 0.36). Third, follow-up of quit attempts and

receipt of advice were all assessed using self-report, and,

therefore, were limited by lack of verification and lack of

assessment for potential recall bias. Fourth, in this pilot

study, the follow-up period was relatively short at 1 month

postdischarge. It is likely that rates of successful quit

attempts would be lower with longer-term follow-up peri-

ods, given previous literature demonstrating the difficulty

with long-term abstinence.21 Last, the study was not able to

account for potential effects that hospitalization itself may

have on preparedness, as patients may be more likely to

report being prepared to quit when in the face of a health

shock,22 as well as the fact that some patients may demon-

strate a socially desirable response bias influenced by

hospitalization.

In conclusion, the majority of underserved smokers with

cardiac disease reported being prepared to quit smoking

and were more likely to self-report making a quit attempt

after discharge. However, the majority of these quit attempts

were made via ‘‘cold turkey,’’ without the support of avail-

able evidence-based methods to quit. It is possible that by

directly providing education, access to pharmacotherapy,

and counseling options, the utilization rates for more effica-

cious treatments would increase in cardiac patients who are

prepared to quit. While recall of in-hospital advice was asso-

ciated with future quit attempts, prepared patients who

recalled receiving advice were more likely to make a quit

attempt than prepared patients who did not recall receiving

advice, as well as unprepared patients. Together, these find-

ings highlight the need to consider a patient’s level of pre-

paredness to quit in understanding the success of in-hospi-

tal advice and the importance of making evidence-based

cessation methods available to hospitalized smokers who

are prepared to quit. Additionally, identifying patients not

prepared to quit may help in providing them with appropri-

ate motivational therapy, to move them along the stages of

change, as well as educational information on how to quit

once they have decided to do so.
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