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Abstract

Home smoking bans may be an effective way

to promote tobacco cessation among treatment

seeking smokers. Few studies have examined

this relationship in a quitline setting. Data were ob-

tained from 14,296 adults who were enrolled in a

state quitline between January 2011 and July

2016. This study investigated whether cessation
rates varied by changes in home smoking ban im-

plementation between enrollment and 7-month

follow-up. The impact of changes in home smok-

ing bans on cessation at follow-up was signifi-

cantly modified by having other smokers living

in the home at follow-up (P < 0.0001). Among

callers who did not live with other smokers in

the home, the highest odds ratio of 30-day cessa-
tion was for callers who reported bans at follow-

up only (OR ¼ 10.50, 95%CI: 8.00, 13.70), fol-

lowed by callers who reported bans at both enroll-

ment and follow-up (OR ¼ 8.02, 95%CI: 6.27,

10.30) and callers who reported bans at enroll-

ment only (OR ¼ 2.06, 95% CI: 1.47, 2.89) com-

pared with callers with no home smoking bans.

When callers reported that they lived with other
smokers in the home, the effect of home smoking

bans on cessation was much smaller. Quitlines

should support the implementation of home

smoking bans as a part of callers’ goal setting

activities to achieve tobacco cessation.

Introduction

Tobacco objectives in Healthy People 2020 include

increasing the proportion of smoke-free homes [1].

Home smoking bans are a well-recognized strategy

for protecting the health of children [2]. One study

found that implementing complete home smoking

bans substantially reduced cotinine levels in infants

by upwards of 85% [3]. Home smoking bans are also

beneficial for youth living in the home. For example,

one study found that youth who lived in households

with a complete home smoking ban were less likely

to perceive a high prevalence of adult smoking in

their town and were less likely to consider adult

smoking to be socially acceptable compared with

youths who lived in households without complete

home smoking bans [4]. The associations existed

regardless of whether there was a smoker in the

home. Home smoking bans are also associated

with reduced adolescent smoking; however, the as-

sociation is stronger among homes with non-smok-

ing parents compared with those with at least one

smoking parent or other adult [5].

A growing number of observational studies have

provided evidence that home smoking bans can also

increase the likelihood of tobacco cessation. A pro-

spective study found that complete smoking bans

were associated with increased odds of a subsequent

quit attempt and lower relapse rate among smokers

who were preparing to quit [6]. Another observational
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study indicated that home smoking bans were the

only significant predictor of quit attempts and cessa-

tion compared with workplace smoking bans and

local tobacco control regulations [7]. A review of

cross-sectional and longitudinal studies documented

that a smoke-free home was related to increased

smoking cessation and decreased cigarette use

among adults [8].

Additional support comes from clinical trials that

have documented positive effects of smoke-free

home and tobacco smoke exposure reduction inter-

ventions on adult smoking behavior. A recent study

which pooled data from three randomized controlled

trials showed that low income smokers who adopted

a smoke-free home were more likely to report quit-

ting smoking than those who did not adopt a smoke-

free home at 3- and 6-month follow-ups [9]. Another

example is a behavioral counseling trial for under-

served maternal smokers that focused on promoting

efforts to reduce children’s exposure to tobacco

smoke (not maternal cessation) [10]. The counseling

intervention not only significantly reduced child

cotinine levels, but also increased biochemically

verified quit rates among maternal smokers com-

pared with a usual care control group. Secondary

analysis of the maternal smoking study demon-

strated that home smoking ban restrictions partially

mediated the association between the counseling

intervention and maternal smokers’ bioverified quit

status [11]. Additional evidence comes from a study

that compared a behavioral intervention integrating

pediatrician advice with telephone-based skills train-

ing and support from a health counselor compared

with standard care in pediatrician primary care [12].

Quitlines have emerged as a standard care inter-

vention for smoking cessation. Although burgeon-

ing evidence exists on the impact of home smoking

bans on cessation among clinical trials, there is little

known about whether this association exists in large

scale intervention settings, such as quitlines. In add-

ition, few studies have identified factors that may

affect the magnitude of the association between

home smoking bans and cessation in those settings.

Of particular interest is the impact of having other

smokers living in the home. Research has shown

that multimember households with smokers are

less likely to consistently report strict home bans

[13], which may weaken the effects of home smok-

ing bans on cessation. The purpose of this study was

to examine the effects of home smoking bans on 30-

day tobacco cessation among callers to the Arizona

Smokers’ Helpline (ASHLine), which provides

smoking cessation services to �7700 individuals

annually. Specifically, we aimed to: (i) determine

if cessation rates varied by changes in the implemen-

tation of home smoking bans between enrollment

and the 7-month follow-up period; and (ii) to exam-

ine whether the effect of home smoking bans was

modified by the presence of other smokers living in

the home.

Materials and methods

Participants and quitline services

This study was based on data obtained from adults

who enrolled in ASHLine (https://ashline.org/) be-

tween 1 January 2011 and 26 July 2016. The

ASHLine provides tobacco cessation services to

Arizona residents who are self-referred (e.g. pro-

actively call the quitline through media ads, or

word of mouth) or are referred by healthcare pro-

viders. After completing an enrollment survey, call-

ers are assigned to a tobacco cessation coach who

conducts weekly calls for up to three months.

Coaches provide information and support regarding

identification of triggers, stimulus- and urge-man-

agement strategies, smoking cessation tips, prepar-

ation for setting a quit day, and relapse prevention.

Callers who meet the eligibility criteria may receive

up to 4 weeks of free nicotine replacement therapy,

consisting of patches, gum, or lozenges. All callers

who consent for a follow-up receive a 7-month tele-

phone survey conducted by trained ASHLine staff to

assess cessation outcomes. Because of the use of de-

identified data, the study was granted exempt status

by the University Institutional Review Board.

For most of the time period covered by this study

(1 January 2011–1 January 2016), ASHLine did not

have a standardized coaching protocol that included

advice to implement home smoking bans. Coaches

are trained to tailor advice and use problem solving
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strategies that promote cessation in a person-cen-

tered approach unique in the context of each caller.

Thus, coaches and callers decide together whether

setting goals to establish a home smoking ban would

facilitate a caller’s cessation process. After 1 January

2016, ASHLine implemented a protocol to reduce

tobacco smoke exposure protocol among children.

The protocol targeted smokers who had a child

under the age of 18 living at home. For those callers,

coaches provided information about second- and

third-hand smoke and engaged in discussions about

environmental triggers and home smoking habits.

Measures

Tobacco cessation

Smoking cessation at 7-month follow-up was the

primary outcome measure. Callers were asked,

‘Have you used tobacco in the last 30 days?’

Response options were yes or no.

Home smoking bans

At enrollment and 7-month follow-up, implementa-

tion of home smoking bans was assessed. At enroll-

ment, callers were asked ‘Is smoking allowed in

your home?’ Response options were: smoking not

allowed; smoking allowed in some places; or smok-

ing allowed anywhere.

At the 7-month follow-up, callers were asked ‘Is

smoking/chewing/dipping allowed in your home?’

Response options were: yes; no, not at all; only in

certain places; or outdoors only. Responses from

both time points were categorized as complete

home smoking ban, partial home smoking ban, or

no home smoking ban. A complete home smoking

ban was defined as no smoking allowed inside the

home. The response options at enrollment, ‘smoking

not allowed’ and at follow-up, ‘no, not at all’ and

‘outdoors only’ were categorized as complete home

smoking ban. A partial home smoking ban was

defined as smoking allowed in some places inside

the home. The response options at enrollment,

‘allowed in some places,’ and at follow-up, ‘only

in certain places,’ were categorized as partial

home smoking ban. No home smoking ban was

defined as smoking allowed anywhere in the

home. The response options at enrollment, ‘smoking

allowed anywhere,’ and at follow-up, ‘yes,’ were

categorized as no home smoking ban.

Tobacco use behaviors

At enrollment, callers were asked about several to-

bacco use behaviors including age of smoking initi-

ation, nicotine dependence, confidence in quitting,

intention to quit smoking and living with other smo-

kers. Age of smoking initiation was assessed by

asking callers what age they started smoking cigar-

ettes regularly. Nicotine dependence was determined

by administering the Fagerström Test for Nicotine

Dependence [14]. Total scores were calculated from

5 items and ranged from 1 to 10 with higher scores

indicating greater dependence. Confidence in quit-

ting was measured using a single item. Callers

were asked, ‘On a scale of 1–5, how sure are you

that you will be able to quit using tobacco for at least

24 h?’ Response options ranged from 1 ¼ not confi-

dent to 5 ¼ extremely confident. Responses were

dichotomized with confident ¼ ‘confident’, ‘very

confident’, or ‘extremely confident’ or not confident

¼ ‘somewhat confident’ or ‘not confident.’ Intention

to quit was assessed by asking callers, ‘Are you plan-

ning to quit smoking cigarettes within the next 30

days?’ Response options were: I have already quit;

yes; no; or don’t know. Responses were dichoto-

mized as yes ¼ ‘yes’ or ‘I have already quit’ or no

¼ ‘no’ or ‘I don’t know.’ Callers were also asked,

‘Do others smoke at home?’ Based on the question

that preceded it, ‘others’ referred to other people in

the household. Response options were: no; yes-

inside; yes-outside. Responses were dichotomized

as yes ¼ ‘yes-inside’ or ‘yes-outside’or no ¼ ‘no’.

During the 7-month follow-up, other smokers living

in the home was measured with the question, ‘Who

else in your household uses tobacco?’ Response op-

tions were: significant other, no one, and other.

Responses were dichotomized as no = ‘no one’ or

yes ¼ ‘significant other’ or ‘other’.

Cessation strategies

At the 7-month follow-up, callers were asked if they

had used any tobacco cessation medication.
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Medication options were nicotine replacement

therapies (i.e. patch, gum, lozenge), Chantix, and

Zyban/Wellbutrin. Responses were dichotomized

as yes or no. Data on number of completed coaching

sessions were obtained from ASHLine call records.

Coaching sessions were analysed as a binary vari-

able, consisting of zero to four coaching sessions or

five or more coaching sessions. This decision was

based on the North American Quitline Consortium

best practice protocols of five or more coaching ses-

sions [15].

Demographics and health history

At enrollment, callers reported on age, gender, race,

ethnicity, education level, type of health insurance

and number of children under age 18 living in the

home. Race was categorized as white, black, or

other. Missing responses for Hispanic/Latino ethni-

city were imputed as no. Education level was dichot-

omized as no high school diploma or high school

diploma. Type of health insurance was used as a

proxy measurement for socioeconomic status and

was dichotomized as private insurance or not

insured/underinsured. Callers reported on whether

they had ever been treated for any of the following

health conditions separately: asthma, hypertension,

cancer, chronic obstructive pulmonary disease, dia-

betes or heart disease. Callers were also asked if they

had they had ever been treated for ‘mental health or

emotional challenges, such as anxiety disorder, de-

pression, bipolar disorder, alcohol or drug abuse or

schizophrenia.’ Response options for all health

questions were: yes; no; I don’t know. Refusals

were considered missing data, and responses of ‘I

don’t know’ were inferred to be no.

Statistical analyses

A total of 49 284 callers enrolled in ASHLine ser-

vices between 1 January 2011 and 26 June 2016.

Among the entire sample, 40 282 (81.7%) had

data on home smoking bans at enrollment, and 14

296 (35.4%) had data on home smoking bans and

tobacco cessation at the 7-month follow-up.

Analyses were conducted with the sample of 14

296 callers who reported on home smoking bans at

both time points and tobacco cessation at the 7-

month follow-up. Figure 1 presents the caller flow

diagram.

Descriptive statistics were computed and strati-

fied by home smoking ban category, with

Fig. 1. ASH Line caller flow diagram.
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differences tested using chi-square tests and analysis

of variance (ANOVA). Home smoking ban cate-

gories were based on home smoking ban status at

both assessment periods. Callers were categorized

into: no home smoking bans, home smoking bans

at enrollment only, home smoking bans at 7-month

follow-up only, and home smoking bans at both en-

rollment and follow-up. Partial bans were combined

with complete bans because of evidence that individ-

uals with existing partial bans are more likely than

those with no bans to implement complete bans over

time [16].

We estimated unadjusted cessation rates for callers

who reported implementing no home smoking bans

at enrollment, by follow-up home smoking ban status

and tested with a chi-square test for trend. Follow-up

home smoking ban status included no home smoking

ban, partial home smoking ban, and complete home

smoking ban. Partial and complete home smoking

bans were examined separately in order to determine

if they had different effects on cessation.

Logistic regression was used to investigate the

impact of changes in home smoking bans on 30-

day cessation. Similar to the descriptive statistics,

home smoking ban category was used in the analyses

and partial bans were combined with complete home

smoking bans. Adjusted models included the follow-

ing pre-specified variables, which were chosen based

on review of the literature: age, gender, education,

chronic health condition, mental health condition,

nicotine dependence, other smokers living in the

home, use of tobacco cessation medication and

number of coaching sessions. We included inter-

action terms of other smokers living in the home

with home smoking bans to test whether the effects

of home smoking bans were modified by having

other smokers living in the home. Separate terms

for other smokers living in the home at enrollment

and follow-up were tested. Linearity in the logit for

continuous variables was assessed using restricted

cubic splines [17].

Sensitivity analyses

We carried out three sensitivity analyses for the lo-

gistic regression model. First, to assess the effect of

missing data due to dropout for the outcome of 30-

day cessation we used multiple imputation with

chained equations [18]. Variables used in the pri-

mary analysis were used in the imputation and ana-

lysis model. Second, we investigated and allowed

for nonlinearity in continuous variables (age,

number of coaching calls) using restricted cubic

splines [17]. Finally, our original analysis categor-

ized partial home smoking bans into the complete

home smoking bans group. We checked the sensi-

tivity of our results to this assumption by classifying

them into the no home smoking bans group. All

analyses were performed in SAS version 9.4 [19].

Statistical significance was set at 0.05.

Results

Description of study participants

Table I presents the demographic characteristics, to-

bacco use behaviors and cessation strategies and

outcomes among callers by home smoking bans cat-

egory. Across the two time points, 12.8% callers

reported implementing no home smoking bans,

7.7% callers reported implementing home smoking

bans at enrollment only, 13.8% callers reported im-

plementing home smoking bans at follow-up only,

and 65.7% callers reported implementing home

smoking bans at both enrollment and follow-up.

When compared with callers who did not implement

bans during both time points, those who imple-

mented home smoking bans at enrollment and/or

7-month follow-up were younger, more likely to

have children living in the home, and less likely to

report having a chronic health condition. Callers

who had implemented a home smoking ban at one

or both time points were less likely to currently use

tobacco every day, were less dependent on nicotine,

smoked less, and were more confident in their ability

to quit compared with callers who did not imple-

ment a home smoking ban at both time points.

Impact of implementation of home
smoking bans on tobacco cessation

Among the 3799 callers who reported no home

smoking ban at enrollment, the highest rate of

Impact of changes in home smoking bans
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Table I. ASHLine caller characteristics at enrollment and 7-month follow-up (n ¼ 14 296)

Home smoking ban category

Characteristics
None
(n ¼ 1828)

Enrollment
only
(n ¼ 1099)

7-month
follow-up
only
(n ¼ 1971)

Both enrollment
and 7-month
follow-up
(n ¼ 9398) P-valuea

At enrollment
Age, mean (SD) 56.8 (11.8) 52.3 (14.3) 55.0 (12.2) 50.3 (13.9) <0.0001b,c,d

Female gender 1072 (58.6) 610 (55.5) 1155 (58.6) 5099 (54.3) <0.0001d

Insurance
State medicaid 499 (27.3) 287 (26.1) 499 (25.3) 1759 (18.7) <0.0001b,c,d

Private 995 (54.4) 565 (51.4) 1006 (51.0) 5123 (54.5)
Uninsured 331 (18.1) 242 (22.0) 458 (23.2) 2475 (26.3)

Education
High school or less 293 (16.0) 172 (15.7) 318 (16.1) 1342 (14.3) 0.03d

More than high school 1462 (80.0) 885 (80.1) 1575 (80.0) 7804 (83.0)
Children living in home 176 (9.7) 236 (21.5) 264 (13.4) 2958 (31.5) <0.0001b,c,d

Chronic condition
Asthma 371 (20.3) 264 (24.0) 431 (21.9) 1560 (16.6) <0.0001b,d

COPD 483 (26.4) 242 (22.0) 414 (21.0) 1232 (13.1) <0.0001b,c,d

Diabetes 356 (19.5) 165 (15.0) 351 (17.8) 1237 (13.2) <0.0001b,d

Heart disease 260 (14.2) 131 (11.9) 249 (12.6) 838 (8.9) <0.0001b,d

High blood pressure 770 (42.1) 376 (34.2) 785 (39.8) 2819 (30.0) <0.0001b,d

Cancer 185 (10.1) 102 (9.3) 189 (9.6) 733 (7.8) 0.0007d

Mental health condition 830 (45.4) 477 (43.4) 763 (38.7) 3193 (34.0) <0.0001c,d

Any of the above 1260 (68.9) 701 (63.8) 1286 (65.3) 4981 (53.0) <0.0001b,c,d

Other smokers living in the home 978 (53.5) 528 (48.0) 911 (46.2) 3949 (42.0) <0.0001b,c,d

Smoking in the home
Not allowed 0 (0.0) 0 (0.0) 1908 (96.8) 9299 (99.0) <0.0001c,d

Allowed in some places 0 (0.0) 0 (0.0) 63 (3.2) 99 (1.0)
Allowed anywhere 1828 (100) 1099 (100) 0 (0.0) 0 (0.0)

Age of tobacco
Initiation, mean (SD) 17.4 (6.2) 17.2 (5.7) 17.6 (6.2) 17.9 (6.2) <0.0001d

Frequency of current tobacco use <0.0001b,c,d

Not at all 79 (4.3) 114 (10.4) 112 (5.7) 783 (8.3)
Some days 21 (1.2) 18 (1.6) 21 (1.1) 185 (2.0)
Every day 1718 (94.0) 950 (86.4) 1820 (92.3) 8354 (88.9)

Number of cigarettes smoked per day,
mean (SD)

21.2 (11.3) 19.0 (20.4) 20.1 (11.7) 15.4 (8.9) <0.0001b,c,d

Nicotine dependence score (range 0–10),
mean(SD)

5.6 (2.3) 4.9 (2.3) 5.3 (2.2) 4.3 (2.3) <0.0001b,c,d

Number of quit attempts, mean (SD) 3.0 (16.6) 2.7 (13.3) 3.1 (15.0) 3.6 (23.3) <0.0001d

Confidence in quitting 1375 (75.2) 918 (83.5) 1637 (83.1) 8047 (85.6) <0.0001b,c,d

Intention to quit 1655 (90.5) 979 (89.1) 1838 (93.3) 8712 (92.7) <0.0001c,d

At 7-month follow-up
Other smokers living in the home 747 (40.9) 433 (39.4) 544 (27.6) 2537 (27.0) <0.0001c,d

Use of tobacco cessation medication 1144 (62.6) 704 (64.1) 1260 (63.9) 6328 (67.3) <0.0001c,d

Number of coaching sessions, mean (SD) 4.6 (4.3) 4.5 (4.8) 5.3 (2.2) 4.8 (4.2) <0.0001c

30-day cessation 264 (14.4) 234 (21.3) 996 (50.3) 4325 (46.0) <0.0001b,c,d

Mean (SD) shown for continuous variables, frequencies (%) shown for categorical variables. Partial bans were combined with
complete home smoking bans. Missing data rates ranged from 0 to 5%, except for number of cigarettes per day (11%); nicotine
dependence (9%); cessation medication (11%).
aOverall Chi-square (categorical) and ANOVA tests for non-missing data.
bStatistically significant between ‘None’ versus ‘Enrollment only’.
cStatistically significant between ‘None’ versus ‘Follow-up only’.
dStatistically significant between ‘None’ versus ‘Both’.

N. P. Yuan et al.

350



30-day cessation at 7-month follow-up was reported

by those who implemented complete home smoking

bans at the follow-up (51.3%), followed by those

who implemented partial home smoking bans

(27.0%) and those who implemented no bans

(14.4%; P < 0.0001, chi-square test of trend).

Impact of changes in home smoking ban
implementation on tobacco cessation

The effect of changes in home smoking bans on

cessation at the 7-month follow-up was significantly

modified by the presence of other smokers living in

the home at follow-up (P < 0.0001), but not by the

presence of other smokers living in the home at en-

rollment (see Table II). The latter interaction term

was removed from the model, and odds ratios for

each of the home smoking bans categories were

calculated with the reference category of no home

smoking bans (at either enrollment or follow-up),

stratified by whether there were other smokers

living in the home at follow-up.

Among callers with no other smokers living in the

home at follow-up, the odds ratios of 30-day cessa-

tion at follow-up was 2.06 (95%CI: 1.47, 2.89) for

callers with home smoking bans at enrollment only;

10.50 (95%CI: 8.00, 13.70) for callers with bans at

follow-up only; and 8.02 (95%CI: 6.27, 10.30) for

callers with home smoking bans at both enrollment

and follow-up, as compared with callers with no

home smoking bans. Among callers living with

other smokers, the effect of home smoking bans

on tobacco cessation was much smaller.

Specifically, the odds ratios of 30-day cessation at

follow-up was 1.18 (95%CI: 0.82, 1.64) for callers

with home smoking bans at enrollment only; 2.25

(95%CI: 1.65, 3.06) for callers with bans at follow-

Table II. Predictors of 30-day tobacco cessation at 7-month follow-up among ASHLine callersa

Adjusted OR (95% CI) P-value

Home smoking bans, other smokers living in home (follow-up)

None Ref 0.37

Enrollment only 1.18 (0.82, 1.64) <0.0001

Follow-up only 2.25 (1.65, 3.06) <0.0001

Both enrollment and follow-up 1.63 (1.28, 2.07)

Home smoking bans, no other smokers living in home (follow-up)

None Ref <0.0001

Enrollment only 2.06 (1.47, 2.89) <0.0001

Follow-up only 10.5 (8.00, 13.70) <0.0001

Both enrollment and follow-up 8.02 (6.27, 10.30)

Other smokers living in home (enrollment) 1.26 (1.14, 1.39) <0.0001

Male gender 0.99 (0.91, 1.09) 0.85

Age 1.04 (1.00, 1.08) 0.06

High school graduate or greater 1.14 (1.01, 1.29) 0.04

Children living in home 0.98 (0.88, 1.10) 0.77

Chronic health conditionb 0.89 (0.81, 0.98) 0.01

Mental health condition 0.74 (0.68, 0.82) <0.0001

Nicotine dependence score 0.93 (0.91, 0.95) <0.0001

Use of tobacco cessation medication 1.21 (1.09, 1.35) 0.0003

Intention to quit 1.78 (1.38, 2.30) <0.0001

Number of coaching sessions 1.10 (1.08, 1.11) <0.0001

Partial bans were combined with complete home smoking bans. P values for interaction of bans and others smokers living in the
home at follow-up <0.0001.
aModel c-index ¼ 0.73.
bChronic health condition included asthma, chronic obstructive pulmonary disease, diabetes, heart disease, high blood pressure,
cancer and mental health condition.

Impact of changes in home smoking bans

351

Deleted Text: <
Deleted Text: <
Deleted Text: 0
Deleted Text: to 


up only, and 1.63 (95%CI: 1.28, 2.07) for callers

with bans at both enrollment and follow-up com-

pared with callers with no home smoking bans.

Other variables that were associated with increased

odds of 30-day tobacco cessation at 7-month follow-

up were education, use of tobacco cessation medi-

cation, intention to quit, number of coaching

sessions and other smokers living in the home at

enrollment. Variables that were associated with

decreased odds of cessation included reporting

being treated for a chronic condition, reporting

being treated for a mental health condition and

higher nicotine dependence.

Sensitivity analyses

Table III shows the results of the sensitivity ana-

lyses. Each of the sensitivity analyses produced sub-

stantively similar results to the primary analysis,

with the statistical significance of the interaction

of other smokers living in the home and bans cat-

egory remaining. The use of restrictive cubic splines

to accommodate the non-linearity in coaching ses-

sions and age yielded similar results to the primary

analysis, although odds ratios were slightly larger.

Including partial bans in the no bans category

instead of the bans category also had little effect

on odds ratio estimates. In the multiple imputation

analysis, the effect of bans was still significantly

modified by having other smokers living in the

home at follow-up, but the estimated ORs were

slightly larger for callers with other smokers living

in the home at follow-up, and slightly smaller for

callers without other smokers living in the home at

follow-up.

Dropout before 7-month follow-up

Comparison of baseline characteristics of callers

who dropped out with callers who had 7-month

follow-up data is shown in the Supplementary

Table AI. Although many of the comparisons were

statistically significant, it was mostly due to the large

sample size, with very small differences which are

unlikely to be important. Dropping out of ASHLine

services was associated with younger age (47.9

versus 51.9 years); female gender (59 versus

56%); children living in the home (30 versus

25%); not having a chronic medical condition (54

versus 58%); and being uninsured (31 versus 25%).

Baseline behaviors and treatment experiences asso-

ciated with dropout were other smokers living in the

Table III. Sensitivity analysis results: adjusted odds ratios and 95% CIs for 20 multiply imputed datasets; a model that allowed for
non-linearity in continuous variables (age and number of coaching sessions) using restricted cubic splines; and categorizing partial
bans with no bans (instead of with complete bans)

Primary results Multiple imputation Non-linearity

Categorizing partial

bans with no bans

Adjusted

OR (95% CI)

Adjusted

OR (95% CI)

Adjusted

OR (95% CI)

Adjusted

OR (95% CI)

Home bans, other smokers living in home

None Ref Ref Ref Ref

Enrollment only 1.18 (0.82, 1.64) 1.29 (0.96, 1.62) 1.20 (0.84, 1.72) 1.38 (0.92, 2.06)

Follow-up only 2.25 (1.65, 3.06) 1.82 (1.49, 2.22) 2.37 (1.74, 3.23) 1.85 (1.44, 2.37)

Both enrollment and follow-up 1.63 (1.27, 2.07) 1.74 (1.39, 2.18) 1.68 (1.32, 2.14) 1.57 (1.25, 1.96)

Home bans, no other smokers living in home

None Ref Ref Ref Ref

Enrollment only 2.06 (1.40, 2.89) 1.54 (1.20, 1.98) 1.95(1.40, 2.72) 2.70 (1.89, 3.86)

Follow-up only 10.5 (8.0, 13.70) 6.94 (5.70, 8.45) 10.2 (7.86, 13.4) 9.30 (7.46, 11.60)

Both enrollment and follow-up 8.02 (6.27, 10.30) 7.16 (5.78, 8.86) 7.73 (6.09, 9.83) 7.41 (5.98, 9.18)

Note: Significance (P < 0.05) denoted by bold values.
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home (48 versus 45%); every day tobacco use (92

versus 88%); higher numbers of cigarettes smoked

per day (17.6 versus 17.1); and higher nicotine de-

pendence scores (4.8 versus 4.7). Callers who

dropped out had significantly fewer coaching calls

on average (2.8 versus 4.8 calls).

Discussion

This observational study provided insight on the use

of home smoking bans among quitline callers, ma-

jority of whom received only general guidance on

home smoking bans from the quitline. The results

showed that implementing any type of home smok-

ing ban, complete or partial, during the quitting pro-

cess significantly increased the likelihood of

cessation at 7-month follow-up. However, the rates

of 30-day cessation were highest for the callers who

implemented complete home smoking bans (51.3%)

compared with those who implemented partial home

smoking bans (27.0%) or no ban at all (14.4%). It

was not surprising that the effects of home smoking

bans on tobacco cessation were modified by the

presence of other smokers living in the home. This

provides further support that other smokers may

create a social environment that is challenging to

implement home smoking bans. A study found

that multimember households with smokers were

less likely to consistently report strict home bans

[13]. Another study showed that households with

three or more smokers experienced greater difficul-

ties with enforcement of home smoking bans [16].

These findings suggest that callers may benefit

from implementing home smoking bans as part of

goal setting conducted with quitline coaches. Callers

who implemented a complete or partial home smok-

ing ban after enrolling in the quitline were more

likely to report being quit compared with those

who had already established home smoking bans

at enrollment and maintained them at the 7-month

follow-up. Among those with no ban at enrollment,

perhaps making efforts to establish a home smoking

ban enhances confidence in the smoking behavior

change process that increases likelihood of cessa-

tion. Quitlines may use a variety of approaches to

promote smoke-free homes among callers. At a min-

imum, quitlines may offer brief advice to all callers

on how to implement home smoking bans as an in-

tegral part of the quitting and relapse prevention

process, an effort that has the secondary benefit of

protecting the health of children, non-smokers and

pets living in the home. However, some research

suggested that brief advice may not change parents’

likelihood of creating or maintaining home smoking

bans [20]. Therefore, quitlines may need to provide

more intensive home smoking ban interventions that

are integrated within their standard cessation inter-

vention protocol. They may want to adapt clinical

interventions that have effectively reduced child to-

bacco smoke exposure and promoted parent tobacco

cessation [12]. Alternatively, quitlines may want to

consider the feasibility and impact of community-

based interventions like the one created by

Escoffery et al. [21] that promoted smoke-free

homes using telephone coaching protocols.

Quitlines should also consider practical, social, cul-

tural and personal factors that may be involved in

establishing a smoke-free home [22] when creating

new protocols. For example, they may want to ad-

dress the barriers faced by callers who live with

other smokers. Quitlines may want to provide add-

itional training on negotiation and communication

skills, which may enable callers to implement and

enforce home smoking bans without creating con-

flict and pressure for others to quit smoking if they

are not ready. Such skills may help address and re-

solve acts of physical and verbal resistance that have

been documented in the literature [23].

This study had some limitations. The study did

not collect data on the processes of establishing and

maintaining home smoking bans during the period

between enrollment and the 7-month follow-up. It is

possible that there may have been fluctuations and

changes in implementation during the 7-month

period, which may have impacted rates of tobacco

cessation. In addition, the study did not assess the

timing of home smoking ban implementation and

cessation at the 7-month follow-up. The home

smoking bans may have preceded or followed ces-

sation. Another limitation was the use of different

measures for home smoking bans and other smokers
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living in the home at enrollment and 7-month

follow-up. This was a reflection of real-life practices

in quitlines where survey items may be developed

by different staff and implemented at different time

points. It was possible, however, to categorize the

response options into the same groups. This study

also relied on self-report data on the use of home

smoking bans. Research has shown some house-

holds, particularly those with smokers and children

are less likely to consistently report strict home bans,

raising concerns about analyses based solely on in-

dividual reports [13]. Another limitation was the use

of self-report data on tobacco cessation, which may

have been affected by recall and social desirability

biases. Some intervention studies have documented

significant group differences for self-reported ab-

stinence but not for cotinine measures [24]. The

quitline in this study does not obtain cotinine

levels from callers. Collecting self-report data for

tobacco cessation outcomes is standard practice

among quitlines. There was also a significant

amount of missing data at enrollment and 7-month

follow-up. However, this limitation was offset by

the large dataset. In addition, multiple imputation

in the sensitivity analysis generally supported the

results of the analysis.

This study identified several areas for future re-

search on home smoking bans. More research is

needed to understand the processes and patterns of

implementing home smoking bans over time and

related impacts on cessation. This study only mea-

sured home smoking bans at two separate time

points. There were no data collected on home smok-

ing ban implementation throughout the 7-month

period. Another area for future research includes

studies on the feasibility of conducting home smok-

ing ban interventions in quitline settings. Feasibility

studies may examine participant recruitment and re-

tention, implementation and maintenance of home

smoking bans, cessation behaviors and satisfaction

with the intervention. Future studies should also

consider the impact of financial and social contin-

gencies to enforce home smoking bans. Subsequent

investigations should include trials to examine the

effectiveness of home smoking ban interventions in

quitline settings, comparing brief and more

comprehensive interventions with usual practice.

In addition, researchers may want to consider

administering objective measures of home smoking

ban enforcement, such as biomarker tests with

children or non-smokers living in the home or

assessment of home air quality [2]. However, ob-

jective measurements may be difficult for quitlines

to implement, and thus, feasibility studies may be

needed.

Quitlines are an important and untapped resource

for promoting smoke-free homes. The potential bene-

fits of increasing the implementation of home smok-

ing bans among the quitline population are significant

at multiple levels. At the individual and interpersonal

levels, encouraging home smoking bans among call-

ers may increase rates of cessation and reduce to-

bacco smoke exposure to children and others living

in the home. At the broader society level, reducing

tobacco smoke exposure helps to create smoke-free

norms and strengthen anti-tobacco culture [25].

Furthermore, disseminating smoke-free homes

among low income households may help reduce

income disparities in smoking cessation [26]. Thus,

by promoting both cessation and smoke-free homes,

quitlines may play a larger role in tobacco control

efforts around the United States and globe.

Supplementary data

Supplementary data are available at HEAL online.
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