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Introduction

One of the major barriers to conducting studies with members of 
homeless communities is concern about recruitment and retention. 
Many characteristics common in homeless populations have been 

associated with increased risk for study attrition. Among these are 
male gender, non-White race, lower educational attainment, poor 
physical and mental health, high stress, financial difficulties, and 
irregular use of health care services.1–3 In addition, individuals who 
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Abstract

Introduction: Concerns about retention are a major barrier to conducting studies enrolling home-
less individuals. Since smoking is a major problem in homeless communities and research on 
effective methods of promoting smoking cessation is needed, we describe strategies used to 
increase retention and participant characteristics associated with retention in smoking cessation 
study enrolling homeless adults.
Methods: The parent study was a 2-group randomized controlled trial with 26-week follow-up enroll-
ing 430 homeless smokers from emergency shelters and transitional housing units in Minneapolis/
Saint Paul, MN, USA. Multiple strategies were used to increase retention, including conducting visits 
at convenient locations for participants, collecting several forms of contact information from par-
ticipants, using a schedule that was flexible and included frequent low-intensity visits, and providing 
incentives. Participant demographics as well as characteristics related to tobacco and drug use and 
health status were analyzed for associations with retention using univariate and multivariate analysis.
Results: Overall retention was 75% at 26 weeks. Factors associated with increased retention 
included greater age; having healthcare coverage; history of multiple homeless episodes, lower 
stress level; and higher PHQ-9 (Patient Health Questionnaire-9) score. A history of excessive drink-
ing and drug use were associated with decreased retention.
Conclusions: It is possible to successfully retain homeless individuals in a smoking cessation study 
if the study is designed with participants’ needs in mind.
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lack a fixed residence may be difficult to track using conventional 
methods.4 In a study by Ball and colleagues enrolling homeless per-
sons diagnosed with both substance dependence and a personal-
ity disorder, only 12 out of 52 participants completed at least one 
monthly assessment as well as either the end-of-treatment or 3-month 
follow-up assessment.5 The authors of this study cited extreme dif-
ficulty in tracking members of a highly mobile population. It is, how-
ever, possible to overcome such difficulties, as evidenced by other 
studies that have had considerable success with retaining homeless 
participants in longitudinal trials. In a study of interventions to pre-
vent recurrent homelessness among men with severe mental illness, 
Susser and colleagues6 obtained follow-up information at 18 months 
from 94 out of 96 participants. They incorporated a number of ele-
ments in their study design specifically to address the challenges 
posed by working with homeless adults. For example, they tried to 
make the whole atmosphere of the study as welcoming as possible; 
participants worked with the same staff member for the entire study; 
the study office was set up to be comfortable and accessible; inter-
views were set up as conversations; and participants were provided 
with travel money and other incentives that showed that staff val-
ued participants’ time. The staff also gathered extensive information 
about participants’ social networks and daily activities, so they could 
locate participants who did not make it to appointments.4 Other 
studies conducted in homeless populations have achieved follow-up 
rates between 67% and 88%.7–13 These studies provide evidence that 
high retention can be achieved when working with the homeless if 
care is taken to design a study that meets participants’ needs.

However, it is still unclear whether it is possible to successfully 
retain homeless individuals in a smoking cessation trial. High levels 
of substance abuse, psychiatric illness, and competing needs make it 
challenging to promote smoking cessation among the homeless. Still 
there is no doubt smoking is a serious health issue in homeless popu-
lations: multiple studies have shown smoking rates in excess of 70% 
among the homeless,14–19 leading to high rates of smoking-related 
illness.17–22 There is also evidence that many homeless smokers are 
interested in quitting.15,23–25 Health care providers are increasingly 
aware of this problem,26 but lack evidence regarding effective ways 
to promote smoking cessation among homeless patients.27 Power to 
Quit is the first large-scale, randomized clinical trial that has investi-
gated smoking cessation interventions in a homeless population.12,28

In this paper, we describe strategies that were used to promote 
retention in the Power to Quit study and participant factors associ-
ated with improved retention. If homeless participants susceptible to 
dropping out of a smoking cessation program can be identified at the 
beginning of a study, additional measures could be implemented to 
enhance retention.2,3,29

Methods

Participants and Procedure
Details of the Power to Quit study design and recruitment are 
described in separate manuscripts.30,31 Briefly, 430 homeless adults 
who were current cigarette smokers were recruited from 8 emergency 
shelters and transitional housing units in the Minneapolis-Saint Paul 
metro area between May 2009 and August 2010. Participants were 
classified as homeless based on the 1987 Stewart B. McKinney Act, 
in which homelessness was defined as anyone lacking a “fixed, regu-
lar, and adequate nighttime residence” or “one whose primary night-
time residence is a supervised publicly or privately operated shelter 
designed to provide temporary living accommodations, transitional 

housing, or other supportive housing program or a public or pri-
vate place not meant for human habitation”.32 All participants were 
provided with 8 weeks of treatment with the 21-mg nicotine patch. 
Participants were randomly assigned to either a standard care (SC) 
or motivational interviewing (MI) counseling condition. The SC 
group received one-time brief advice to quit at study outset. The MI 
group received six MI sessions at weeks 0, 1, 2, 4, 6, and 8 follow-
ing randomization that targeted smoking cessation and adherence 
to nicotine patch therapy. Assessments were conducted at weeks 0, 
1, 2, 4, 6, 8, and 26. Retention visits were conducted by outreach 
workers at weeks 10, 12, 14, 16, 18, 20, 22, and 24 to update partici-
pants’ contact information and address any difficulties participants 
might be having with the study. The primary outcome was 7-day 
point prevalence abstinence at week 26, verified by exhaled carbon 
monoxide. Salivary cotinine testing was performed if a participant 
reported abstinence but exhaled carbon monoxide was greater than 
10 ppm.

Eligibility criteria are also described elsewhere.33 Briefly, they 
included current homelessness, current smoking of at least 1 ciga-
rette per day, lifetime smoking of at least 100 cigarettes, and age 18 
or older. We excluded participants who were actively psychotic, suf-
fered from concurrent medical conditions requiring immediate medi-
cal care, were unwilling to use nicotine patches, or who had lived in 
the area for less than 2 months. Participants with stable psychiatric 
illness were permitted in the study.

Measurements
All surveys were read to or along with participants by trained 
research assistants including master’s level public health students, 
medical students, and community outreach staff. At the baseline 
visit, participants were asked about demographic, psychosocial, and 
tobacco-related information including homelessness history, smok-
ing behavior and quitting history, mental and physical health, and 
past and current alcohol and drug use. Participants were asked to 
rate the importance of quitting and their confidence they could do 
so on a 1–10 scale. Assessments of psychiatric health included the 
Patient Health Questionnaire-9 (PHQ-9) for depression34 and the 
4-item perceived stress scale.35 Substance use was assessed using 
Rost-Burnam screeners, including instruments assessing for history 
of alcohol or drug abuse or dependence as well questions screen-
ing for recent use of alcohol, marijuana, cocaine, and heroin, or 
any other recreational drugs (e.g., other stimulants, opioids, seda-
tives, hallucinogens).36 The M.I.N.I.  questionnaire for psychotic 
disorders37 and the Short Blessed Test38 were used to screen partici-
pants for psychosis or cognitive impairment. A feedback survey was 
given at the end of the week 26 visit and included questions about 
reasons for completing the program as well as reasons for missing 
appointments.

Retention Strategies
The Power to Quit study was designed to address the needs of a 
homeless population with many competing priorities. To make par-
ticipation convenient for potential participants, recruitment and 
study visits took place at homeless shelters and transitional housing 
units. Participants were also provided the option of scheduling their 
retention visits at other sites in the community, but most preferred to 
conduct these visits at the shelter where they enrolled. The research 
team maintained consistent schedules at each site to make it easy for 
participants to find them. The employees at the facilities where visits 
were conducted assisted study staff by dedicating office space for staff 
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to conduct visits and counseling sessions and directing participants to 
these spaces, passing on messages to participants who did not have 
cell phones, and generally promoting study participation. Each shelter 
was compensated according to the amount of time they assisted with 
the study, with payments ranging from $3,500 to $16,425 annually.

The study incorporated community input in other ways besides 
collaborating with homeless shelters. The research team included com-
munity outreach staff (“mobilizers”), individuals who had recently 
either been homeless themselves or had homeless family members. 
Community mobilizers assisted with recruitment, administered sur-
veys, and conducted retention visits. A Community Advisory Board 
(CAB) consisting of program directors and managers from shelters 
and social service agencies was also created and met up to two times 
each year during the 4 years of the project. The CAB reviewed the 
study design, assisted with developing the project name and logo, 
provided input about potential barriers to study participation, and 
strategized methods for enhancing recruitment and retention.

An important accommodation was a flexible visit schedule 
which allowed each visit to be completed within a 2-week window. 
Participants were also required to complete their baseline visit at least 
1 week after and no more than 2 weeks after screening. Participants 
who did not enroll within 2 weeks of screening were required to 
rescreen to ensure that data were current. Participants were allowed to 
rescreen up to two more times; however, participants who missed the 
window for the baseline visit on three occasions were excluded from 
participating. The purpose of this was to prevent enrollment of par-
ticipants unable or unwilling to return for visits at regular intervals.

To enhance retention, participants were asked to provide multi-
ple contact methods (i.e., cell phone number, e-mail address, phone 
numbers and addresses of friends and relatives, and shelters and 
other places where participants often spent time). Participants pro-
vided consent for staff to leave messages at the latter locations in the 
event that staff members were not able to contact the participants 
directly. A staff member routinely contacted each participant 2 days 
before a scheduled visit. If a participant missed a visit, a staff mem-
ber would call the participant’s cell phone or the shelter identified 
as the participant’s most recent nighttime residence every day until 
the window for the visit closed. If no contact had been made at this 

point, staff would then make weekly attempts to contact the partici-
pant for the remainder of the study and also try other methods of 
communicating, most often leaving notes on shelter message boards 
or at the front desk or calling the individuals whom participants had 
given as contacts. As previously mentioned, community mobilizers 
conducted biweekly retention visits during weeks 10–24 to stay in 
touch with participants and to update contact information.

Finally, incentives were offered to assist in retention efforts. At 
enrollment, participants received a tote bag with the Power to Quit 
logo and a calendar/planner in which they could record their visit 
times. Participants received a $20 Visa gift card at each treatment 
visit. At each of the retention visits, they received a $10 Target gift 
card plus another small item (e.g., personal care items, water bottle, 
t-shirt). At the final visit, participants received a $40 Visa gift card 
and a sweatshirt. Participants also received two bus tokens at each 
visit to assist with transportation. Total monetary compensation for 
participants attending all 15 visits was $275 over 6 months.

Data Analysis
Descriptive statistics were calculated for baseline variables using fre-
quency and percentage for categorical variables and mean and SD 
for continuous variables. Variables regarding demographic infor-
mation, smoking behaviors, physical and mental health status, and 
alcohol and drug use were analyzed for association with retention at 
weeks 8 (end of treatment) and 26 (end of study) using Chi-square 
or Fisher exact tests for categorical variables and two sample t-tests 
or Wilcoxon tests for continuous variables. Multiple logistic regres-
sion (MLR) with backward selection method was used to examine the 
association between retention and baseline variables. Separate MLR 
models were completed for week 8 and 26 and included variables that 
were associated with retention in univariate analysis with a signifi-
cance level of p value <.10. Associations with a p value of <.05 were 
considered significant in the univariate and multivariate analyses.

Results

Participants were mostly male (74.7%) and African American 
(56.3%) with mean age of 44.4 years. Most (63.5%) had a monthly 
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Figure 1. Visit completion rate for each visit for all participants and for motivational interviewing (MI) and standard care (SC) arms.
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income of less than $400. Approximately 50% had been homeless 
for more than a year. More complete demographic information can 
be found in previous publications.33

Of the 430 participants randomized, 327 (76%) completed the 
week 8 visit and 324 (75%) completed the week 26 visit. Of the 
106 participants who did not complete the final visit, 101 could 
not be located. The other five elected to discontinue participation 
due to illness (n = 1), entering substance abuse treatment (n = 1), or 
unknown reasons (n = 3). Retention rates were not significantly dif-
ferent between the study arms and were combined for further analy-
sis. Visit completion rates are shown in Figure 1.

Results of the univariate analysis are shown in Tables 1 and 
2. Participant age was the only predictor of retention that was 

significant at both weeks 8 and 26. Having health care coverage and 
a lower perceived stress score were associated with increased reten-
tion at week 8 only. Several variables related to alcohol abuse were 
associated with decreased retention at week 8, including considering 
oneself an excessive drinker and ever drinking as much as a 5th of 
liquor in 1 day. At week 26, use of recreational drugs other than 
marijuana, cocaine, or heroin (e.g., sedatives, other opioids, or stim-
ulants); a greater number of homeless episodes in the past 3 years; 
and a higher level of baseline depression (determined by PHQ-9 
score) were associated with increased retention. Those whose cur-
rent episode of homelessness had lasted less than 6 months or more 
than a year were also more likely to complete the study than those 
who had been homeless 6–12 months.

Table 1. Univariate Associations Between Demographic, Smoking, and Health-Related Variables and Retention at Week 8

Characteristic Total (n = 430)
Completed Week 8  
(n = 327)

Did not complete Week 8  
(n = 103) p Value

Demographics
  Age 44.35 (9.96) 45.10 (9.72) 41.98 (10.40) .006
  Male 321 (74.7%) 245 (74.9%) 76 (73.8%) .817
  Race
    African American/Black 242 (56.3%) 188 (57.5%) 54 (52.4%) .446
    White, non-Hispanic 153 (35.6% 111 (33.9%) 42 (40.8%)
    Other race 35 (8.1%) 28 (8.6%) 7 (6.8%)
  Monthly income
    <$400 293 (68.1%) 225 (68.8%) 68 (66.0%) .865
    $400–799 87 (20.2%) 65 (19.9%) 22 (21.4%)
    ≥$800 50 (11.6%) 37 (11.3%) 13 (12.6%)
  Homelessness duration
    <6 months 143 (33.3%) 106 (32.5%) 37 (35.9%) .103
    6–12 months 72 (16.8%) 49 (15.0%) 23 (22.3%)
    ≥1 year 214 (49.9%) 171 (52.5%) 43 (41.7%)
  Homeless episodes in past 3 years
    1 185 (43.2%) 139 (42.6%) 46 (45.1%) .753
    2 or 3 152 (35.5%) 115 (35.3%) 37 (36.3%)
    ≥4 91 (21.3%) 72 (22.1%) 19 (18.6%)
Smoking characteristics
  Cigarettes smoked per day 19.25 (13.73) 18.79 (14.54) 20.71 (10.70) .151
  Time to 1st cigarette
    ≤30 min 374 (87.0%) 286 (87.5%) 88 (85.4%) .594
    >30 min 56 (13.0%) 41 (12.5%) 15 (14.6%)
  Time of last quit attempt >24 hr
    Never quit before 81 (19.7 %) 62 (19.9%) 19 (18.8%) .840
    ≤12 months ago 153 (37.1%) 113 (36.3%) 40 (39.6%)
    >12 months ago 178 (43.2%) 136 (43.7%) 42 (41.6%)
  Importance of quitting (1–10 scale) 9.07 (1.63) 9.14 (1.53) 8.83 (1.89) .133
  Confidence to quit (1–10 scale) 7.27 (2.43) 7.37 (2.40) 6.93 (2.51) .111
Physical and mental health
  Have healthcare coverage
    No 77 (17.9%) 50 (15.3%) 27 (26.2%) .012
  Self-rated heath
    Excellent/very good 180 (42.1%) 140 (42.8%) 40 (39.6%) .568
    Good/fair/poor 248 (57.9%) 187 (57.2%) 61 (60.4%)
  PHQ-9 total score (0–27) 8.48 (6.39) 8.47 (6.47) 8.50 (6.17) .966
  Perceived stress score (4 items, composite score 0–16) 8.49 (2.71) 8.34 (2.81) 8.96 (2.31) .025
  Self-perceived excessive drinking
    Yes 95 (45.5%) 137 (42.0%) 58 (56.3%) .011
  Use of drugs other than marijuana, cocaine, or heroin in past 30 days
    0 uses 413 (96.5%) 316 (97.2%) 97 (94.2%) .142
    ≥1 use 15 (3.5%) 9 (2.8%) 6 (5.8%)
  Lifetime detox admissions 2.03 (6.21) 1.68 (4.70) 3.15 (9.46) .132

Note. Summary statistics are given as mean (SD) for continuous variables and number (percent) for categorical variables. Significant associations are in bold.
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Associations that were significant in the univariate analysis 
remained significant in the multivariate analysis. In addition, greater 
number of lifetime admissions to detox was significantly associated 
with retention at week 26 in the multivariate but not the univariate 
model. Results of the multivariate analysis are shown in Table 3.

The most commonly cited reason for missing appointments was 
that participants forgot or there was a miscommunication about the 
time. Other common reasons included conflicts with other appoint-
ments, work, or school and lack of transportation. A  majority of 
respondents said that phone calls were the most helpful type of 
reminder. The main reasons given for finishing the program were 
desire to quit, incentives, and positive interactions with the staff. Visa 
cards and bus tokens were the most preferred compensation items.

Discussion

We found that it is possible to successfully retain homeless individu-
als in a smoking cessation study. Our retention rate of 75% com-
pares favorably with other smoking cessation studies conducted 
with low-income and minority housed populations. One study that 
compared MI plus nicotine patch to brief physician advice plus nico-
tine patch in low-income smokers had a retention rate of 50% at 
6 months and 44% at 12 months.39 Two studies involving Latino 
smokers achieved retention rates of 71% and 81% at 3 months and 
8 weeks, respectively.40,41 Another study of smokers with a history of 
depression had a retention rate of 66% at 6 weeks.42

It is notable that retention rates did not differ significantly 
between the MI and SC arms. In a review of strategies to enhance 

Table 2. Univariate Associations Between Demographic, Smoking, and Health-Related Variables and Retention at Week 26

Characteristic Total (n = 430)
Completed Week 26  
(n = 324)

Did not complete Week 26  
(n = 106) p Value

Demographics
  Age 44.35 (9.96) 45.32 (9.58) 41.38 (10.55) <.001
  Male 321 (74.7%) 244 (75.3%) 77 (72.6%) .584
  Race
    African American/Black 242 (56.3%) 192 (59.3%) 50 (47.2%) .072
    White, non-Hispanic 153 (35.6% 109 (33.6%) 44 (41.5%)
    Other race 35 (8.1%) 23 (7.1%) 12 (11.3%)
  Monthly income
    <$400 293 (68.1%) 219 (67.6%) 74 (69.8%) .579
    $400–799 87 (20.2%) 69 (21.3%) 18 (17.0%)
    ≥$800 50 (11.6%) 36 (11.1%) 14 (13.2%)
  Homelessness duration
    <6 months 143 (33.3%) 113 (35.0%) 30 (28.3%) .009
    6–12 months 72 (16.8%) 44 (13.6%) 28 (26.4%)
    ≥1 year 214(49.9%) 166 (51.4%) 48 (45.3%)
  Homeless episodes in past 3 years
    1 185 (43.2%) 127 (39.4%) 58 (54.7%) .023
    2 or 3 152 (35.5%) 122 (37.9%) 30 (28.3%)
    ≥4 91 (21.3%) 73 (22.7%) 18 (17.0%)
Smoking characteristics
  Cigarettes smoked per day 19.25 (13.73) 19.04 (12.86) 19.88 (16.18) .628
  Time to 1st cigarette
      ≤30 min 374 (87.0%) 281 (86.7%) 93 (87.7%) .789
      >30 min 56 (13.0%) 43 (13.3%) 13 (12.3%)
  Time of last quit attempt >24 hr
    Never quit before 81 (19.7 %) 62 (20.1%) 19 (18.3%) .725
    ≤12 months ago 153 (37.1%) 111 (36.0%) 42 (40.4%)
    >12 months ago 178 (43.2%) 135 (43.8%) 43 (41.3%)
  Importance of quitting (1–10 scale) 9.07 (1.63) 9.00 (1.69) 9.27 (1.40) .103
  Confidence to quit (1–10 scale) 7.27 (2.43) 7.28 (2.41) 7.23 (2.52) .851
  Physical and mental health
  Have healthcare coverage
    No 77 (17.9%) 55 (17.0%) 22 (20.8%) .378
  Self-rated heath
    Excellent/very good 180 (42.1%) 138 (42.9%) 42 (39.6%) .559
    Good/fair/poor 248 (57.9%) 184 (57.1%) 64 (60.4%)
  PHQ-9 total score (0–27) 8.48 (6.39) 8.95 (6.49) 7.06 (5.88) .008
  Perceived stress score (4 items, composite score 0–16) 8.49 (2.71) 8.48 (2.83) 8.50 (2.32) 0.946
  Self-perceived excessive drinking
    Yes 95 (45.5%) 142 (44.0%) 53 (50.0%) 0.279
  Use of drugs other than marijuana, cocaine, or heroin in past 30 days
    0 uses 413 (96.5%) 314 (97.5%) 99 (93.4%) 0.046
    ≥1 use 15 (3.5%) 8 (2.5%) 7 (6.6%)
  Lifetime detox admissions 2.03 (6.21) 1.58 (4.32) 3.43 (9.88) 0.065

Note. Summary statistics are given as mean (SD) for continuous variables and number (percent) for categorical variables. Significant associations are in bold.
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retention in community-based studies, one suggestion made by 
Davis and colleagues1 was to offer an appealing control treatment. 
In the Power to Quit study, both treatment groups were given nico-
tine patches due to ethical concerns about withholding treatment 
from a disadvantaged group and practical consideration about the 
possibility of participants in different study arms sharing patches. 
Since participants cited desire to quit as one of the top motivators 
for completing the study, giving patches to the control arm may have 
increased retention in that group.

Repeated attempts to contact participants also likely increased 
retention, since a majority of participants felt that phone calls were 
the most helpful type visit reminder. Even if participants missed 
visits, the staff continued trying to reach them on a weekly basis 
using multiple means of communication. This persistence was criti-
cal as participants would intermittently run out of minutes on their 
phones. It was not uncommon for participants who missed appoint-
ments to complete later study visits. As shown in Figure 1, attend-
ance dropped during the retention weeks but rebounded at week 
26. The larger compensation offered at the final visit may have also 
contributed to this trend.

We identified a number of variables associated with study reten-
tion. Greater age was significantly associated with retention at both 
week 8 and 26. Other studies of attrition have found the same 
result.2,10 One possible explanation for this is that younger people 
may be more mobile and consequently more difficult to contact.43 
In contrast, other studies have found that depressive symptoms are 
associated with decreased retention,40,42,44 while in this study, a higher 
PHQ-9 score was associated with increased retention at week 26. For 
a population that often has difficulty accessing care,45 the contact with 
study staff may have been therapeutic, even though mental health was 
not the focus of the study. We also found that having health care cov-
erage was associated with increased study completion. This may have 
occurred because people with health care coverage are more accus-
tomed to making appointments and working with health care provid-
ers and therefore may adapt more readily to the study setting.

The association between high baseline perceived stress and 
decreased retention at week 8 is not surprising and is consistent 

with other trials.44 However, this association did not persist at week 
26. It is possible that as participants grew accustomed to attend-
ing study appointments and developed rapport with the staff the 
effects of stress and prior experience with health care settings 
were mitigated. By contrast, alcohol and drug use had a consistent 
negative impact on retention although the specific variables signifi-
cantly associated with retention were different at week 8 and 26. 
This association is consistent with prior research10,46 and raises the 
question of whether studies that address both smoking and use of 
other drugs might be more successful, at least in terms of program 
completion.

We found that multiple homeless episodes were associated with 
increased retention. In addition, participants who had been homeless 
6–12 months were less likely to complete the study than those home-
less for less than 6 months or for more than 1 year. Other studies 
have found that people who have been homeless longer are more 
likely to have health insurance45 and complete the hepatitis B vaccine 
series.10 One explanation for this is that those who have been home-
less longer have had time to adapt and learn about the services avail-
able to them. It is unclear, however, why intermediate duration of 
homelessness was associated with decreased retention in this study.

A number of participant characteristics that have been associ-
ated with retention in other studies (e.g., gender, marital status, 
income, heaviness of smoking, nicotine dependence) were not pre-
dictive in this study.2,10,46 This is perhaps not surprising given the 
amount of heterogeneity in retention research, both in the factors 
associated with retention and the direction of those associations. 
While some studies have found increased motivation and confi-
dence to quit,12,40 prior quit attempts,12 and worse health status10 
to be predictive of study completion, other studies have found the 
opposite relationships,41,42 and we found no relationship at all. The 
lack of a relationship between motivation to quit and retention has 
important implications, since motivation, unlike demographic char-
acteristics, is something that can be addressed within a smoking 
cessation program. However, almost all participants in this study 
expressed strong motivation to quit, which may have obscured any 
association of motivation with study completion. And as previously 

Table 3. Variables Significantly Associated With Retention at Weeks 8 and 26 in Multivariate Model

Characteristic Adjusted OR 95% CI p Value

Week 8
  Greater age 1.035 1.012–1.059 .003
  Have healthcare coverage 1.806 1.043–3.127 .035
  Perceived stress score 0.916 0.844–0.995 .039
  Self-perceived excessive drinking 0.506 0.318–0.807 .004
Week 26
  Greater age 1.044 1.019–1.069 <.001
  Homelessness duration (reference: 6–12 months) .001a

    <6 months 3.665 1.848–7.266 .003
    ≥1 year 2.486 1.329–4.649 .299
  Homeless episodes in past 3 years  

(reference: single episode)
.034a

    2 or 3 episodes 2.016 1.166–3.485 .103
    ≥4 episodes 1.656 0.849–3.231 .633
  Higher PHQ-9 score 1.063 1.020–1.108 .004
  Use of recreational drugs other than marijuana,  

cocaine, or heroin (vs. no use)
0.273 0.081–0.916 .036

  Greater number of detox admissions 0.938 0.899–0.979 .003

Note. OR = odds ratio; CI = confidence interval.
aGlobal test p value.
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noted, many participants cited a desire to quit smoking as one of 
their main reasons for continuing in the program. It is possible that 
participant characteristics associated with retention vary depending 
on study design; this is an issue that requires more study.

This study has some limitations. First of all, it is an explora-
tory secondary analysis in a study designed and powered for a pri-
mary outcome of smoking cessation. We therefore examined a large 
number and variety of variables, increasing the risk of type I error, 
although many of the factors identified were significant even using 
p = .01 as a cutoff for significance. It should also be noted that the 
odds ratios for many variables associated with retention were quite 
small. Since there was little variation in overall retention between 
the treatment arms, we also did not analyze factors associated with 
retention in each treatment arm separately. Generalizability of the 
study may be limited by the fact that participants were drawn from 
the Minneapolis-Saint Paul metro area and participants were pre-
dominantly male and of either African American or white race

Conclusion

It is possible to successfully retain homeless adults in a smoking ces-
sation study if the study is designed to accommodate participants’ 
needs and interests and if sufficient effort is invested in maintaining 
contact with participants. Future studies that address some of the 
issues that increased risk of attrition such as alcohol and drug use, 
high life stress, and lack of health insurance have the potential to fur-
ther improve retention. Demonstrated success at retention, in turn, 
may encourage more researchers to direct their attention toward 
improving health care for this severely underserved group.
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