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Original investigation
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HOME Study
Maya Vijayaraghavan MD, MAS, Lina Tieu MPH, Claudia Ponath MA, 
David Guzman MSPH, Margot Kushel MD

Division of General Internal Medicine, University of California, San Francisco, San Francisco General Hospital, San 
Francisco, CA
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San Francisco, San Francisco General Hospital, Box 1364, 1001 Potrero Avenue, San Francisco, CA 94103, USA. Telephone: 
415-206-6959; Fax: 415-206-5586; E-mail: Maya.Vijayaraghavan@ucsf.edu

Abstract

Introduction: Tobacco-attributable deaths contribute significantly to the increased mortality 
observed among homeless adults aged 50 years or more. Little is known about the epidemiology 
of tobacco use among older homeless individuals. This longitudinal cohort study examines smok-
ing behaviors and factors associated with smoking cessation among homeless individuals aged 
50 years or more.
Methods: We recruited a prospective cohort of 350 homeless individuals sampled from the com-
munity in Oakland, California. At 6  months follow-up, participants reported their cigarette quit 
attempts and 30-day abstinence. We used multivariable logistic regression to examine factors 
associated with making a quit attempt at follow-up, hypothesizing that heavier smokers would be 
less likely to make a quit attempt.
Results: Of the 272 ever-smokers, 229 (84.2%) were current smokers (quit ratio 15.8). Among cur-
rent smokers at enrollment who had a follow-up interview at 6 months, 43.6% (n = 71) reported 
making a quit attempt during the follow-up. Of those who reported making a quit attempt, 14.3% 
(n = 10) reported 30-day abstinence at follow-up. Among those who had reported making a quit 
attempt at follow-up, 22.5% had used nicotine replacement therapy (NRT). Staying in shelters 
(adjusted odds ratio [AOR] = 2.5, 95% confidence interval [CI] = 1.0–5.8) was associated with higher 
odds of making a quit attempt at follow-up. Higher cigarette consumption was associated with 
lower odds of making a quit attempt (AOR = 0.9, 95% CI = 0.8–0.9).
Conclusions: In this study of tobacco use in older homeless adults, rates of quit attempts were 
similar to that observed in the general population, but successful quitting was lower.
Implications: The current study is among the first studies to focus specifically on tobacco use and 
cessation behaviors among older homeless adults. The high prevalence of smoking and the low 
rates of successful quitting highlight numerous opportunities to intervene to increase quitting 
rates among this population. Among these, increasing access to smoke-free living environments 
and identifying effective cessation therapies will be critical to reducing tobacco-related disease 
burden among older homeless adults.
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Smoking Behaviors at the Enrollment Interview 
Among Ever-Smokers
Among the 272 ever-smokers, 229 (84.2%) were current smokers 
(Table 2). The average daily cigarette consumption among current 
smokers was 8.3 cigarettes per day, and 39.4% reported smoking 
cigarettes within 30 minutes of waking. The majority of the partici-
pants reported an intention to quit smoking. Of the current smok-
ers, 40.2% reported making a quit attempt for at least 1 day in the 
past 6  months. In adjusted analysis, having stayed in a shelter in 
the 6  months prior to enrollment was associated with increased 
odds of making a quit attempt during that time (adjusted odds ratio 
[AOR] = 1.7, 95% confidence interval [CI] = 1.1–2.9).

Smoking Cessation Attempts and 30-Day and 90-Day 
Abstinence Reported at the 6-Months Follow-up 
Interview
Of the 229 current smokers at enrollment, 163 (73.4% among sur-
vivors; seven deaths and 54 missed visits) completed the 6-month 
follow-up interview. Smokers (78.5%) were slightly less likely than 
nonsmokers (85.8%) to follow-up at the 6-month follow-up inter-
view (P < .03). Of the 163 current smokers who completed both the 
enrollment and 6-month follow-up interviews, 77 (47.2%) reported 
having received advice to quit smoking from a healthcare provider 
at the 6-month follow-up, and of those 28 (36.4%) reported having 
acted on the advice to quit smoking.

Of the 163 smokers, 71 (43.6%) had made a quit attempt last-
ing for at least 1 day in the 6 months since the enrollment interview. 
Of the 71 participants who had made a quit attempt, 10 (14.3%) 
reported achieving 30-day abstinence and 3 (4.3%) reported achiev-
ing 90-day abstinence. The majority of current smokers (92.9%) 
who had made a quit attempt during follow-up relapsed back to 
smoking at the time of the follow-up survey.

Of the 71 participants who had made a quit attempt at follow-up, 
16 (22.5%) used NRT during the last quit attempt (Supplementary 
Table). One-fourth (28.2%, n  =  20) of the participants who 
attempted to quit smoking gradually cut back on cigarettes, and 
two-thirds (66.2%, n = 47) gave up cigarettes all at once. A minor-
ity of participants (<10%) switched to other forms of combustible 
tobacco, smokeless tobacco, or electronic nicotine delivery devices 
during their last quit attempt. Use of nicotine replacement or FDA-
approved cessation medications was not associated with 30-day or 
90-day abstinence at follow-up.

Factors Associated With Making a Quit Attempt 
During Follow-up
In adjusted multivariable analysis, increased cigarette consumption 
(AOR = 0.9, 95% CI = 0.8–0.9) was associated with lower odds of 
making a quit attempt at 6-month follow-up (Table 3). Staying in 
shelters (AOR = 2.5, 95% CI = 1.0–5.8) and having made a previous 
quit attempt (AOR = 2.4, 95% CI = 1.0–5.5) were associated with 
higher odds of making a quit attempt at follow-up. Persons who dem-
onstrated depressive symptomatology or significant distress based on 
a CES-D score at least 16 compared to those with scores less than 16 
had higher odds of making a quit attempt at follow-up (AOR = 3.6, 
95% CI = 1.5–8.9). In post hoc bivariate analysis, participants who 
had a CES-D score at least 16 (54.2%) compared to those who had 
a score less than 16 (41.0%) had a nonsignificantly higher likelihood 
of having received a health professional’s advice to quit smoking 
(P = .09).

Introduction

Tobacco use in the general population has declined substantially in 
the past three decades, but rates remain high in certain populations. 
The prevalence of tobacco use in the homeless population is 3 to 
4 times that of the general population.1,2 Among homeless adults, 
tobacco-related chronic diseases including heart disease, cancer and 
chronic obstructive pulmonary disease are common and contribute 
significantly to the increased morbidity and mortality in this popula-
tion.3,4 Among a clinic-based sample of homeless adults aged 50 and 
older, tobacco-attributable deaths accounted for 26% of the overall 
mortality and 54% of substance-related mortality.5

The health consequences of smoking occur disproportionately 
among older individuals because of the cumulative effects of long-
term smoking.6 Among older adults, tobacco-related chronic diseases, 
particularly chronic obstructive pulmonary disease and coronary heart 
disease, are among the most common reasons for emergency health 
care services and preventable hospitalizations.7 Current tobacco use 
contributes significantly to all-cause mortality among older adults, 
suggesting that tobacco cessation at any age is likely to significantly 
reduce tobacco-related morbidity and mortality.8 In a nationally rep-
resentative sample, older adults were less likely to quit smoking than 
younger adults because of reduced interest in quitting smoking, higher 
nicotine dependence, and lower support for smoke-free norms.9 This 
highlights the need for tobacco cessation interventions that address 
tobacco-related beliefs and practices among older adults.

Over the past 2 decades, the median age of homeless adults 
increased from 37  years in 199010 to almost 50  years in 2010.11 
Despite increased tobacco-related morbidity and mortality among 
older homeless adults, little is known about tobacco use and cessa-
tion behaviors in this population. Prior research on tobacco use in 
the homeless population has focused on younger adults, where the 
average age of study participants in previous studies was less than 
44 years.1,2,12,13 The high prevalence of tobacco use and the increased 
burden of tobacco-related chronic diseases with aging underscore a 
need for studies that characterize tobacco use and cessation behav-
iors among older homeless adults in order to develop tobacco con-
trol interventions that address the unique needs of this population.

We conducted a study of a cohort of homeless individuals aged 
50 and older sampled from the community to examine rates of and 
factors associated with tobacco cessation. We hypothesized a priori 
that current smoking would be associated with symptoms of depres-
sion, substance use disorders, history of incarceration, and history 
of staying in shelters.1,2,12,13 We also hypothesized that persons who 
reported smoking heavily or having symptoms of depression at 
enrollment would be less likely to make a quit attempt at follow-up.

Methods

Study Participants and Sampling
The HOPE HOME (Health Outcomes of People Experiencing 
Homelessness in Older Middle Age) Study is a longitudinal study of 
life course events, geriatric conditions, and their associations with 
health-related outcomes among older homeless adults. From July 
2013 to June 2014, we enrolled a population-based sample14 of 350 
homeless adults aged 50 years and older from homeless encampments, 
recycling centers, overnight homeless shelters, and free and low-cost 
meal centers serving at least three meals a week in Oakland, California. 
Participants were eligible if they were English-speaking, aged 50 years 
and older, defined as homeless as outlined in the Homeless Emergency 
Assistance and Rapid Transition to Housing Act,15 and able to pro-
vide informed consent, as determined by a teach-back method.16 The 

University of California, San Francisco (UCSF) Institutional Review 
Board reviewed and approved all study protocols.

Study Procedures
The study included an enrollment visit and a follow-up visit at 
6 months. Study interviews took place at a community-based site. 
After determining eligibility, study staff administered an in-depth 
structured enrollment interview and collected extensive contact 
information from participants. We asked participants to check in 
with study staff in person or by telephone each month. If partici-
pants missed two or more check-in visits, study staff reached out to 
participants using their contact information. From January 2014 to 
January 2015, we conducted 6-month follow-up visits with each of 
the participants who completed an enrollment interview. We gave 
participants gift cards to a major retailer for their participation: $5 
for the screening interview, $20 for the enrollment interview, $5 for 
each month check-in, and $15 for the follow-up interview.

Smoking Variables
We used previously validated questions on tobacco use17 at the 
enrollment and 6-month follow-up interviews. We asked participants 
whether they had ever smoked 100 cigarettes in their lifetime, and 
classified those who did as ever-smokers. We classified ever-smokers 
who reported smoking “every day or some days” as current smok-
ers, and those who reported “not smoking at all” as former smokers. 
We asked current daily smokers to report the number of cigarettes 
smoked daily. For current non-daily smokers, we estimated aver-
age daily cigarette consumption based on self-reported numbers of 
cigarettes smoked on smoking days in the past 30 days. Participants 
reported how soon they had smoked their first cigarette after wak-
ing, which we dichotomized as greater or less than 30 minutes. We 
asked current smokers about their intentions to quit smoking (never 
expect to quit, may quit but not in the next 6 months, expect to quit 
within the next 6 months, and expect to quit within the next month). 
We asked current smokers to report whether they had stopped smok-
ing for 1 day or longer in the past 6 months because they were trying 
to quit smoking. We asked participants who responded affirma-
tively to making a quit attempt to report the length of their last quit 
attempt. We defined reporting a quit attempt in the past 6-months at 
the follow-up visit as the primary outcome variable. We determined 
the proportion of participants who were abstinent for 30 days and 
90 days at the 6-month study visit18 using self-reported information 
on the length of the last quit attempt.

At the 6-month follow-up visit, we obtained additional informa-
tion from participants on their quitting behaviors.19 If participants 
reported having made a quit attempt during the past 6 months, we 
asked them to report the medications, strategies, and support system 
they had used during their last quit attempt. Participants reported 
whether they had used nicotine replacement therapy (NRT) and/
or any of the US Food and Drug Administration (FDA)-approved 
medications for smoking cessation during their last quit attempt. 
Participants reported whether they had used other strategies to quit 
smoking including gradually cutting back on cigarettes, switching 
to smokeless tobacco, other combustible tobacco (eg, cigars or light 
cigarettes), or electronic cigarettes, or giving up cigarettes all at once. 
Participants self-reported their use of a telephone quit line, group 
or one-on-one smoking cessation counseling, hypnosis or acupunc-
ture, and other internet or family-based support for smoking cessa-
tion. Participants also reported whether they had received advice to 
quit cigarette smoking from their health care provider in the past 
6 months, and whether they had acted on the advice to quit smoking.
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Covariates
Participants self-reported age, gender and race/ethnicity (white, 
black/African American, Latino, Mixed, or Other) at the enroll-
ment visit. At the enrollment and follow-up interviews, participants 
reported whether they had spent any time in jail or prison in the 
past 6  months. At both visits, we gathered residential history of 
every place that the individual had stayed, by using a 6-month fol-
low-back residential calendar.20 We categorized participants as hav-
ing stayed in shelters if they reported staying in a homeless shelter 
for single adults or families during the past 6 months.21 We used 
questions derived from the World Health Organization’s (WHO) 
Alcohol, Smoking, and Substance Involvement Screening Test 
(ASSIST)22 to assess use of cannabis, cocaine, amphetamines, and 
opioids. We dichotomized the severity of substance use as low (score 
< 4) versus moderate to high risk (score ≥ 4).22 We administered the 
WHO’s Alcohol Use Disorders Identification Test (AUDIT)23 with 
a shortened timeframe of the previous 6 months to assess risk and 
severity of alcohol use disorders. We categorized AUDIT scores of 
8 or more as indicative of hazardous and harmful alcohol use or 
an alcohol disorder.23 To assess the prevalence of depressive symp-
tomatology or significant distress, we administered the Center for 
Epidemiologic Studies Depression Scale (CES-D).24 We used a stand-
ard threshold score of 16 or more to categorize depressive symp-
tomatology or significant distress.25,26

Statistical Analysis
We described sample characteristics and reported smoking and 
quitting behaviors from the enrollment interview using means for 
continuous variables and proportions for categorical variables. We 
examined bivariate associations between ever-smokers (current and 
former smokers) and never-smokers at enrollment. Using multivari-
able logistic regression, we examined factors associated with making 
a quit attempt at enrollment, adjusting for age, sex, race/ethnicity, 
and residential history (ie, shelter or prison/jail stay) in the 6 months 
prior to enrollment. We examined the following self-reported quit-
ting behaviors at 6-months follow-up among current smokers who 
completed both the enrollment and 6-month follow-up interviews: 
quit attempt for at least 1 day during the 6-month follow-up, and 
30-day and 90-day abstinence among those who had made a quit 
attempt. We examined the use of all FDA-approved medications and 
other strategies for smoking cessation during the last quit attempt 
at 6-month follow-up, and their association with abstinence. Using 
multivariable logistic regression, we examined factors that were 
predictive of a quit attempt at follow-up among current smokers 
who completed both the enrollment and follow-up interviews. We 
included in the model all covariates that achieved a significance of 
less than 0.1 in bivariate analysis. We included variables on demo-
graphics, depression, and smoking from the enrollment visit, and 
residential history (ie, jail or prison stay and staying in shelters) in the 
past 6 months from the 6-month follow-up visit. We conducted these 
analyses using Stata, version 11.

Results

Among the 350 participants, the mean age was 58.1 years (SD 5.3), 
77.1% were male, and 79.7% were African American (Table 1). In 
bivariate analysis, current smokers were more likely than former or 
never-smokers to have met criteria for moderate to high-risk sub-
stance use (cannabis, cocaine and opioids) and problem drinking 
during the past 6 months.

Smoking Behaviors at the Enrollment Interview 
Among Ever-Smokers
Among the 272 ever-smokers, 229 (84.2%) were current smokers 
(Table 2). The average daily cigarette consumption among current 
smokers was 8.3 cigarettes per day, and 39.4% reported smoking 
cigarettes within 30 minutes of waking. The majority of the partici-
pants reported an intention to quit smoking. Of the current smok-
ers, 40.2% reported making a quit attempt for at least 1 day in the 
past 6  months. In adjusted analysis, having stayed in a shelter in 
the 6  months prior to enrollment was associated with increased 
odds of making a quit attempt during that time (adjusted odds ratio 
[AOR] = 1.7, 95% confidence interval [CI] = 1.1–2.9).

Smoking Cessation Attempts and 30-Day and 90-Day 
Abstinence Reported at the 6-Months Follow-up 
Interview
Of the 229 current smokers at enrollment, 163 (73.4% among sur-
vivors; seven deaths and 54 missed visits) completed the 6-month 
follow-up interview. Smokers (78.5%) were slightly less likely than 
nonsmokers (85.8%) to follow-up at the 6-month follow-up inter-
view (P < .03). Of the 163 current smokers who completed both the 
enrollment and 6-month follow-up interviews, 77 (47.2%) reported 
having received advice to quit smoking from a healthcare provider 
at the 6-month follow-up, and of those 28 (36.4%) reported having 
acted on the advice to quit smoking.

Of the 163 smokers, 71 (43.6%) had made a quit attempt last-
ing for at least 1 day in the 6 months since the enrollment interview. 
Of the 71 participants who had made a quit attempt, 10 (14.3%) 
reported achieving 30-day abstinence and 3 (4.3%) reported achiev-
ing 90-day abstinence. The majority of current smokers (92.9%) 
who had made a quit attempt during follow-up relapsed back to 
smoking at the time of the follow-up survey.

Of the 71 participants who had made a quit attempt at follow-up, 
16 (22.5%) used NRT during the last quit attempt (Supplementary 
Table). One-fourth (28.2%, n  =  20) of the participants who 
attempted to quit smoking gradually cut back on cigarettes, and 
two-thirds (66.2%, n = 47) gave up cigarettes all at once. A minor-
ity of participants (<10%) switched to other forms of combustible 
tobacco, smokeless tobacco, or electronic nicotine delivery devices 
during their last quit attempt. Use of nicotine replacement or FDA-
approved cessation medications was not associated with 30-day or 
90-day abstinence at follow-up.

Factors Associated With Making a Quit Attempt 
During Follow-up
In adjusted multivariable analysis, increased cigarette consumption 
(AOR = 0.9, 95% CI = 0.8–0.9) was associated with lower odds of 
making a quit attempt at 6-month follow-up (Table 3). Staying in 
shelters (AOR = 2.5, 95% CI = 1.0–5.8) and having made a previous 
quit attempt (AOR = 2.4, 95% CI = 1.0–5.5) were associated with 
higher odds of making a quit attempt at follow-up. Persons who dem-
onstrated depressive symptomatology or significant distress based on 
a CES-D score at least 16 compared to those with scores less than 16 
had higher odds of making a quit attempt at follow-up (AOR = 3.6, 
95% CI = 1.5–8.9). In post hoc bivariate analysis, participants who 
had a CES-D score at least 16 (54.2%) compared to those who had 
a score less than 16 (41.0%) had a nonsignificantly higher likelihood 
of having received a health professional’s advice to quit smoking 
(P = .09).
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Discussion

In this cohort of older homeless adults, the prevalence of current 

smoking (65%) was at least 3 times higher than similarly aged 

members of the general population. The quit attempt and 30-day 

and 90-day abstinence rates were similar to that observed among 

older adults from a nationally representative sample of the general 

population.27 However the quit ratio (former/ever-smoker), an 
indicator of successful quitting, was at least three times lower than 
the national average.28 Findings from our study confirm previous 
research that homeless adults are interested in quitting smoking,29,30 
but are less successful compared to those who are not homeless.

Contrary to our hypothesis, staying in shelters or meeting cri-
teria for depressive symptomatology or significant distress on the 
CES-D scale (CES-D score ≥ 16) was not associated with current 
smoking. Given that the more than half the participants reported 
a shelter stay or depressive symptomatology, these characteris-
tics may not have differentiated smokers and nonsmokers in our 
study sample. Persons who reported a jail or prison stay in the past 
6  months at enrollment had a nonsignificantly higher likelihood 
of being a smoker than those without a history of incarceration. 
Consistent with our hypothesis and previous studies,1,12,31,32 use 
of illicit substances and alcohol use were associated with current 
smoking among participants in our study. Comorbid substance use 
disorders pose significant challenges to smoking cessation because 
the use of illicit substances may provide social cues to smoking 
and augment the pleasurable effects of nicotine.33 Given these find-
ings, there is mounting evidence for the integration of treatment for 
nicotine dependence with that of substance use treatment.1,12,31,34 
A  meta-analysis showed that treating nicotine addiction during 
substance use treatment may enhance short-term smoking cessa-
tion and lead to prolonged abstinence from alcohol and other illicit 
substances.34

Lower cigarette consumption and prior quit attempts were asso-
ciated with increased likelihood of a subsequent quit attempt at 

Table 1. Sample Characteristics at Enrollment by Smoking Status (N = 350)

Total N = 350, 
N (%)

Current smokers 
N = 229, N (%)a

Former smokers 
N = 43, N (%)a

Never-smokers 
N = 78, N (%)a P

Age (mean, SD) 58.1 (5.3) 58.0 (5.1) 59.8 (5.9) 57.4 (5.0) .06
Male 270 (77.1) 180 (78.6) 28 (65.1) 62 (79.5) .1
Race/ethnicity
  White 38 (10.9) 24 (10.5) 6 (13.9) 8 (10.3) .09
  Black/African American 279 (79.7) 189 (82.5) 34 (79.1) 56 (71.7)
  Latino 16 (4.6) 5 (2.2) 2 (4.7) 9 (11.5)
  Mixed 3 (0.9) 2 (0.9) 0 (0.0) 1 (1.3)
  Other 14 (4.0) 9 (3.9) 1 (2.3) 4 (5.1)
Jail or prison stay in the past 6 months 37 (10.6) 30 (13.1) 4 (9.3) 3 (3.9) .07
Residential history
  Stayed in a homeless sheltere 190 (54.3) 120 (52.4) 26 (60.5) 44 (56.4) .6
Substance use
  Moderate to high risk cannabis useb 137 (39.1) 104 (45.4) 13 (30.2) 20 (25.6) <.004
  Moderate to high risk cocaine useb 151 (43.1) 117 (51.1) 10 (23.3) 24 (30.8) <.001
  Moderate to high risk amphetamine useb 28 (8.0) 22 (9.6) 4. (9.3) 2 (2.6) .1
  Moderate to high risk opioid useb 45 (12.9) 37 (16.2) 4 (9.3) 4 (5.1) <.03
Alcohol use disorders
  AUDIT score (mean, SD) 5.8 (8.2) 6.8 (8.2) 4 (8.5) 3.9 (7.4) <.008
  Hazardous drinking in the past 6 monthsc 90 (25.8) 73 (32.0) 6 (13.9) 11 (14.1) <.001
Depression
  CES-D score (mean, SD) 19.0 (12.6) 19.7 (12.7) 17.3 (13.5) 18.1 (11.8) .4
  Depressive symptomatologyd 185 (53.3) 125 (55.3) 20 (46.5) 40 (51.3) .5

AUDIT = Alcohol Use Disorders Identification Test; ASSIST = Alcohol, Smoking, and Substance Involvement Screening Test; CES-D = Center for Epidemiologic 
Studies Depression Scale.
aPercentages are column percentages.
bProportion with WHO-ASSIST score ≥ 4.
cProportion with AUDIT score ≥ 8.
dProportion with CES-D score ≥ 16.
eStayed in a homeless shelter for single adults or families in the past 6 months.

Table 2. Smoking Characteristics Among Ever-Smokers at 
Enrollment (N = 272)

N (%)

Current smoker 229 (84.2)
Former smoker (quit ratio) 43 (15.8)
Smoking behaviors among current smokers at enrollment
  Average daily cigarette consumption (mean, SD) 8.3 (6.3)
  Time to first cigarette in the morning <30 minutes 87 (39.4)
  Intention to quit at baseline
    Never expect to quit 42 (18.9)
    May quit but not in the next 6 months 88 (39.6)
    Expect to quit within the next 6 months 58 (26.1)
    Expect to quit within the next 1 month 34 (15.3)
Previous quit attempt for at least 1 day in the past 

6 monthsa

109 (40.2)

  Current smokersb 98 (89.9)
  Recent former smokersb,c 11 (10.1)

aAmong current and former smokers.
bPercentage represents column percentage among those who had made a quit 
attempt in the past 6 months.
cFormer smokers at enrollment who had quit smoking in the past 6 months.
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follow-up.35,36 Time to first cigarette after waking, a nicotine depend-
ence measure predictive of smoking cessation,37 was not associated 
with making a quit attempt in adjusted analysis. Concurrent use of 
other tobacco products, which is common among homeless adults,38 
may reduce reliance on cigarettes and may reduce the predictive valid-
ity of time to first cigarette after waking as a predictor of cigarette 
quit attempts.39,40 Contrary to our hypothesis and previous studies 
that have shown an association with depression and decreased quit 
attempts,41 our results showed a higher likelihood of quit attempts 
among those who with depressive symptomatology (CES-D score 
≥ 16). In post hoc analysis we found that persons with depressive 
symptomatology showed a non-statistically significant higher likeli-
hood of having received advice from a healthcare provider to quit 
smoking, suggesting that these individuals may have been both more 
engaged in health care and more likely to receive advice to quit and/
or other resources for smoking cessation. Staying in a shelter was 
associated with an increased likelihood of a quit attempt. Shelters 
may provide a more stable environment than unsheltered environ-
ments to engage in smoking cessation. Shelters have smoke-free poli-
cies that may motivate individuals to make quit attempts.2,42 Few 

shelters offer on-site resources, but most provide referrals to commu-
nity-based resources for smoking cessation.43 These factors may also 
encourage quit attempts among homeless clients.

Previous research has shown that the majority of smokers who 
attempt to quit smoking relapse back to smoking,18,44 but the longer 
the duration of smoking abstinence, the higher the likelihood of suc-
cessful quitting.18 In a study of former smokers in the general popu-
lation, only 12% of those who had abstained from smoking for less 
than 1 month at baseline were continuously abstinent from smok-
ing at follow-up 1 year later; almost 50% had resumed smoking at 
follow-up.18 Only three (4.3% of the participants who had made 
a quit attempt of 1 day or longer) participants reported sustained 
abstinence at 6 months follow-up. The results of this study highlight 
the difficulty of quitting smoking successfully, a task that is much 
more challenging when faced with the stress of material resource 
constraints and social disorganization common in homelessness.45 
Given that a significant proportion of the sample was engaged in 
quitting behaviors during the study interval, our findings highlight 
the need for more effective therapies that increase the rate of success-
ful quitting among older homeless smokers.

Table 3. Factors Associated With Making a Quit Attempt at 6-Month Follow-up (N = 163)

Quit attempt 
N = 71, N (%)a

No quit attempt 
N = 92, N (%)a

Unadjusted odds ratio 
(95% CI)

Adjusted odds ratioe 
(95% CI)

Age (mean, SD) 58.6 (5.0) 57.6 (5.3) 1.0 (1.0–1.1) 1.1 (0.9–1.2)
Female (ref: male) 16 (22.5) 21 (22.8) 1.0 (0.5–2.1) 1.3 (0.4–3.8)
Race/ethnicity
  White (ref: white) 4 (5.6) 7 (7.6) —
  Black/African American 63 (88.7) 76 (82.6) 1.5 (0.4–5.2) 0.5 (0.1–2.6)
  Latino/Mixed/Other 4 (5.6) 9 (9.8) 0.8 (0.1–4.3) 0.1 (0.01–1.3)
Jail or prison stay in the past 6 months 3 (4.2) 16 (17.4) 0.7 (0.3–1.9) 0.4 (0.1–1.6)
Residential history
  Stayed at least one night in a homeless shelter  

(ref: did not have a shelter stay)
48 (67.6) 40 (44.9) 2.1 (1.1–4.2)* 2.5 (1.0–5.8)*

Substance use
  Moderate to high risk cannabis useb 27 (38.0) 43 (46.7) 0.7 (0.4–1.3) —
  Moderate to high risk cocaine useb 38 (53.5) 48 (52.2) 1.1 (0.6–1.9) —
  Moderate to high risk amphetamine useb 4 (5.6) 8 (8.8) 0.7 (0.2–2.2) —
  Moderate to high risk opioid useb 11 (15.5) 13 (14.1) 1.1 (0.5–2.7) —
Alcohol use disorders
  AUDIT score (mean, SD) 7.5 (8.6) 7.4 (8.5) 1.0 (0.9–1.0) —
  Hazardous drinking in the past 6 monthsc 26 (37.1) 33 (35.9) 1.1 (0.6–2.0) —
Depression
  CES-D score (mean, SD) 22.4 (13.5) 15.6 (10.1) —
  Depressive symptomatologyd 45 (65.2) 38 (41.3) 2.7 (1.4–5.1)** 3.6 (1.5–8.9)**
Cigarette smoking behaviors
  Cigarettes per day 6.6 (5.5) 9.6 (5.9) 0.9 (0.8–0.9)** 0.9 (0.8–0.9)*
  Time to first cigarette after waking <30 minutes 19 (28.9) 40 (44.4) 0.5 (0.3–0.9)* 1.1 (0.4–2.9)
Intention to quit at baseline
  Never expect to quit 6 (8.8) 19 (21.4) —
  May quit but not in the next 6 months 26 (38.2) 39 (43.8) —
  Expect to quit within the next 6 months 27 (39.7) 19 (21.4) —
  Expect to quit within the next 1 month 9 (13.2) 12 (13.5) —
  Any interest in quitting smoking (ref: never expect to quit) 62 (91.2) 70 (78.7) 2.8 (1.1–7.5)* 1.3 (0.4–4.3)
  Made a quit attempt 43 (60.6) 31 (33.7) 3.0 (1.6–5.7)*** 2.4 (1.0–5.5)*

AUDIT = Alcohol Use Disorders Identification Test; ASSIST = Alcohol, Smoking, and Substance Involvement Screening Test; CES-D = Center for Epidemiologic 
Studies Depression Scale; CI = confidence interval.
aPercentages are column percentages.
bProportion with WHO-ASSIST score ≥ 4.
cProportion with AUDIT score ≥ 8.
dProportion with CES-D score ≥ 16.
eModel includes variables that had a significance of <.1 in bivariate analysis.
*P < .05, **P < .005, ***P < .001.
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Previous studies have identified limited access or poor adherence 
to smoking cessation aids, depression, lack of access to smoke-free 
homes, illicit substance use, and stress from social stressors as fac-
tors associated with relapse.44,46–48 Despite being socioeconomically 
disadvantaged, about one-fourth of the participants in the current 
study reported that they had used NRT or FDA-approved medica-
tions during the last quit attempt, a proportion that is similar to the 
general population.27 Although a minority of our study population 
reported achieving 30-day or 90-day abstinence, use of cessation 
medications was not associated with abstinence. We may have been 
underpowered to detect a meaningful difference in abstinence rates 
between those who did and did not use NRT, highlighting a need 
for studies that explore the efficacy of NRT for smoking cessation 
in this population. Other factors may influence the efficacy of NRT 
for smoking cessation in the homeless population including inten-
sity of smoking,49,50 use of concurrent tobacco products, frequency 
of use of NRT, and access to other treatments for cessation; these 
factors merit further exploration. Examining access to smoke-free 
living environments, identifying messages to convey smoking-related 
health effects, and identifying perceptions of current tobacco control 
strategies may provide additional insights into developing effective 
interventions for smoking cessation among this population.

Our study had several limitations. As in our previous work,32,42 
we relied on self-reports of tobacco cessation behaviors, potentially 
leading to recall bias and over- or under-estimation of cessation 
rates. The lack of biomarker-verified measures of abstinence could 
result in potential inaccuracies in the estimates of prolonged absti-
nence. The slightly lower 6-month follow-up rate among smokers 
than nonsmokers may have led to a potential differential misclassifi-
cation bias in estimates of tobacco cessation at follow-up. While we 
were able to assess whether participants switched to other tobacco 
products for cigarette smoking cessation, we were unable to assess 
concurrent use of other tobacco products with cigarette smoking. 
We were unable to determine whether receipt of tobacco cessation 
services in homeless shelters could have influenced sheltered par-
ticipants’ decision to make a quit attempt. Our study sample that 
included predominantly African American participants may not be 
generalizable to other populations of older homeless adults across 
the United States. However, given the increased tobacco-related dis-
ease burden among African American smokers,51 our study provides 
insight into smoking cessation behaviors that might guide interven-
tion development for this population.

Despite these limitations, this is among the first studies on 
tobacco use and cessation to focus specifically on older homeless 
adults. The high prevalence of smoking and the low rates of suc-
cessful quitting highlight numerous opportunities to intervene to 
increase quitting rates among this population. Among these, increas-
ing access to smoke-free living environments and identifying effec-
tive cessation therapies will be critical to reducing tobacco-related 
disease burden among older homeless adults.

Supplementary Material

Supplementary Table can be found online at http://www.ntr.oxford-
journals.org
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