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ABSTRACT OF THE DISSERTATION

Voluntary Smoking Restrictions: Promises and Cingiés in
Protecting Nonsmokers

by

Romina Anne Africa Romero

Doctor of Philosophy in Public Health (Health Betway

University of California, San Diego, 2014
San Diego State University, 2014

Professor Georg E. Matt, Chair

Background: Adoption of voluntary smoking restrictions contisue
increase in US private households and the hodpitalilustry. Unfortunately,
discrepancies regarding their scope, implementaéind enforcement exist,
potentially compromising their impact on loweringngmokers’ exposure to tobacco

smoke toxicants. The objective of this dissertati@s to examine the role of
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voluntary smoking restrictions on reducing secomdghemoke (SHS) and thirdhand
smoke (THS) exposure of nonsmokers in privatersgti

Methods: Data for this dissertation were taken from thrgeasate existing
studies conducted in San Diego, CA, examining E$ &xposure among pre-teens
(Chapter 2, N=388 families), (2) THS pollution aofyate homes (Chapter 3, N=100
homes), and (3) smoking policy of rental car comgmfChapter 4, N=6 national
companies with N=125 local branches). Data forpgi#ra2 were examined using
multinomial logistic regression to examine the emstances under which parent/child
dyads agreed on a smoking ban. Data for Chapter8 examined using multinomial
logistic regression to investigate the role of smgkestrictions and behaviors on
THS pollutants in dust and on surfaces. Data faap@dr 4 were examined to describe
smoking policies at the corporate level and explbetr implementation in local
branches.

Results:In Chapter 2, 18.3% of dyads disagreed on the poesef a complete
smoking ban. Factors that contributed to this dsagent included residents’
smoking behaviors and parents inconsistently askisigprs to smoke outside. In
Chapter 3, home smoking rules and compliance wittsrwere found to affect indoor
smoking rates, which in turn influenced THS contaetion in dust and on surface.
Other factors that impacted THS in dust were hosa¢ures and remediation efforts.
In Chapter 4, four of the six national rental campanies reported an official smoking
policy. Lack of training and communication to lotaanch staff resulted in poor
implementation of the official company smoking pads and failure to protect

customers from THS exposure.
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Discussion:Private indoor settings remain the primary locatmmnexposure to
tobacco smoke pollutants for nonsmokers. Volunsangking restrictions in private
settings can reduce THS contamination and expoR@®dents and management
need to define, communicate, and consistently imptg smoking restrictions to

ensure a true smoke-free environment.
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CHAPTER 1
Introduction

Between 2005 and 2012, smoking rates among UnidsS(US) adults
declined from 20.1% to 18.1%Despite declining smoking rates, however, milliofis
nonsmokers, including children, are still exposetbbacco smoke emissioh In
2008, the Centers for Disease Control estimatedB@aillion individuals age three
and older were exposed to secondhand smoke (3B§)osure to SHS remains a
considerable source of indoor air contaminantsltHg&eople 2020 (HP2020)
objectives include reducing exposure to SHS to&8ent, 41 percent, and 47 percent
for adult, 12 to 17 year old, and 3 to 11 yearraddsmokers, respectivelyin recent
years, several studie¥ have drawn attention to tobacco smoke pollutdrasremain
in indoor environments which may lead to exposarglafter cigarettes have been
smoked. Also known as thirdhand smoke (THS), niiigure of tobacco smoke
toxicants may pose a health riSin addition to those of secondhand smoke
exposuré’.

Tobacco smoke emission and secondhand smoke

Cigarette smoke is a complex mixture of thousaridhemicals and remains a
considerable source of indoor air pollutiSit is comprised of mainstream and
sidestream smoke. SHS is derived predominantly Bamestream smoke, but also
includes exhaled mainstream smoke and compountdithae through the cigarette
wrapper. SHS is chemically and physically distiinotn its sidestream precursor due
to chemical and physical transformations that otisrough mixture and aging.

Major components of SHS include: very volatile angacompounds (i.e.



formaldehyde), volatile organic compounds (i.e. MjNosodimethylamine),
semivolatile organic compounds (i.e. nicotine) ticaftate organic compounds (i.e.
benzo[a]pyrene), and gas-phase inorganic compa(itediHs).®

Home exposure remains the primary source of SH8sexp for nonsmokers.
Children are at particular risk because they s(B8¢d of their time indoors at homz.
SHS exposure occurs through the involuntary infalatf sidestream and exhaled
mainstream smok¥.According to the US Surgeon General, there issiefree level
of exposure to SHS. Even short exposures to SH&upses pathophysiological
changes in adults that increase the risk of a fattk, result in upper airway
changes, and increase asthma attacks in childiexposure to SHS has been linked
to disease and premature death in both adultsiattten nonsmokers. In
nonsmoking adults, exposure has increased theftid&veloping heart disease by 15-
30 percertf*”and of developing lung cancer by 20-30 pertent

Thirdhand Smoke

THS is a combination of chemicals that are sorbetdeposited onto surfaces
and dust after tobacco has been smoked and thea-amitted or re-suspended back
into the air? Known constituents include: nicotine, 3-ethenyigiyre (3-EP), phenol,
cresols, naphthalene, formaldehyde, and tobacewifapnitrosamines? Tobacco
smoke adsorbs into carpets, walls, and fabricspsiepon surfaces, and accumulates
in dust within minutes of emission. Desorption ofteed vapors occurs hours to weeks
post smoking:*® Therefore, nonsmokers may be indirectly exposethémnicals

found in THS long after a cigarette has been smbket/estigators found that



nicotine contamination in the home reflected curesmd long-term smoking
behavior:?1922

Human exposure to THS in the microenvironment shée and cars may
occur in a variety of ways such as involuntary lahan, ingestion, and dermal
absorption. Young children are disproportionallyisk for exposure in the home due
to their behavioral development and activity lev#&hildren, especially infants and
toddlers, spend most of their day indoors at Horaed are thus more likely to be
exposed to indoor contaminants. Hand-to-mouth dnjelctto-mouth behaviors
contribute to indoor contaminant exposure througestion, as does infrequent hand
washing before food handling and consumpfibalso, dermal contact with
contaminated surfaces add to the exposure.

Few studies have examined the health effects of. Bi$man and colleagues
investigated the reaction between nicotine in TH& @ambient nitrous acid that led to
the production of carcinogenic byproducts. Invedbgs reported the formation of
three tobacco-specific nitrosamines (TSNA), whigh @otent human carcinogens in
unburned tobacco and tobacco smbk@ehan and colleagues further examined the
effects of TSNAs on the developing lung. Their egsh indicate that 1-(N-methyl-N-
nitrosamino)-1-(3-pyridinyl)-4-butanal (NNA), or @aethylnitrosamino)-1-(3-
pyridyl)-1-butanone (NNK) affected the pathway ignal transduction, regulation of
phospholipid and protein synthesis, and cell ddiftiation leading to pulmonary
damage in uter® Additionally, Hang and colleagues found evideria NNA leads
to oxidative stress in human cell lines, suggedtvag exposure to THS is genotoxic to

human cell$® A recent study by Martins-Green revealed that EffScts multiple



organ systems such as the lungs, liver, and skamimal models, and also contributes
to behavioral changés.
Smoking rules and restrictions

Nationwide, smoke-free laws are implemented togmtoémployees and the
public from SHS exposure. Smoke-free laws are thiseprohibit smoking in many
indoor areas in private workplaces, restaurants bams?® Restrictions and
prohibitions vary in type (e.g., restaurants, bprsjate workplaces, or combination of
the three), spatial coverage (e.g., indoor, outdedhin 20 feet of entrances), and
largely depend on the jurisdictions enacting tie4a

Zhang and colleagues reported that the adoptienofatomplete home
smoking bans by smoking families increased fromi%8to 83.3% between 1995 and
20072 Investigators have shown that the presence ofgyehitdren and nonsmokéfs
as well as the belief that SHS exposure is bathfohealtfi* affect the adoption and
implementation of home smoking restrictions. Figgitoy Chen and colleagues show
that smoke-free laws had a positive effect on tleption of smoking restrictions in
private residence.Home smoking bans have been reported to incragsattempts,
decrease smoking rates among adtiiad prevent smoking initiation among
teend**>

Unlike workplace and public spaces, smoke-freegbethomes cannot be
mandated by law. Rather, the home’s residents eaiablish them or they are
introduced by property management. Home smokirgsrgfer to a range of informal
agreements that restrict who, when, and where tabaay be smoked with the goal

to reduce involuntary exposure of S ublic indoor air laws are explicit and have



defined consequences for their violation. In castiréne scope and nature of home
smoking rule®*", their implementation, and enforcen@nt vary by residence,
change over time, and may depend on a varietyrofiwistances (e.g., persons
present, weather). Kegler and colleagfiesported that in homes with all nonsmokers,
there was an implicit understanding among residiatisthe home is a nonsmoker
home. However, in homes with both smokers and nokers, the decision to restrict
smoking was complicated with factors such as whihénhousehold smoked, the
reasons for adopting restrictions, and was somsetimmeat with compromises,
disagreement, and tension in some househdlds.

Behavioral Ecological Model

An ecological perspective uses a multifactoriampoehensive approach to
understand the complexity of health behaviors. Bipally, the Behavioral Ecological
Model (BEM) acknowledges hierarchical contingendiest impact health behaviors,
and ultimately, health outcomes. The BEM posit$ biednavior occurs in recurring
patterns in structured environmental contexts, iwitthich certain social roles and
situational conditions disproportionately influertmehaviors'°The BEM provides the
theoretical framework guiding this dissertation.

The BEM focuses on individual interactions withithghysical and
sociocultural surroundings. Factors that affecaaplects of a health problem not only
interact, but are interdependent on each otherodoeg to the BEM, behavior affects
and is affected by multiple levels of influence dwathavior shapes and is shaped by
the environment® The four levels of influence are: (1) individug?) local, (3)

community, and (4) social/culturdl Individual factors that affect behavior include a



person’s knowledge, attitudes, beliefs, and peiggrieaits. Local level factors are
those outside of an individual and include relagldps with family, friends,
neighbors, and colleagues, as well as the builr@mment. These relationships are
essential aspects of social identity and provideartant social resources to fulfill
social and personal obligations and responsitslit@mmunity factors are social
institutions with organizational characteristicsgddormal (and informal) rules and
regulations (i.e., policies, laws, media). Socidtieral factors are nationality and
culture?®

According to the BEM, behavior is influenced by mebntingencies (i.e.
home smoking restriction). A meta-contingency cstssof the cultural context, a
product created by the group’s interlocking behess/iand selection of the product by
an audiencé’ The relationship between people and their envirmiris dynamic and
reciprocal. Wherein individuals are influenced bgit surrounding, they in turn have
the ability to influence their environment as indivals or as a collective. In the case
of smoking restrictions, the anti-tobacco cultureates a desire to implement
restrictions for the protection of nonsmokers. Hahedd residents, for example, work
together to establish a smoke-free home. Succebe oéstriction depends upon how
well residents abide by the restriction and reicdoone another in its implementation.

Objectives

The following chapters examine correlates and aqunsgces of smoking
restrictions in different contexts in San Diego, . @kapter 2 investigates reports of
home smoking restrictions by residents and charaetehouseholds in which

discrepant reports occurred. This chapter exanremdent features and behaviors that



affect agreement about the presence of a home smbkin between pre-teens and
their parents. Chapter 3 studies the role of snipkastrictions on THS contamination
in smoker homes. Factors that contribute to TH81poh, such as home features,
resident smoking behavior, and preventive and réatied efforts, are explored.
While Chapters 2 and 3 deal with voluntary smokiegfrictions in private homes,
Chapter 4 examines smoking policies of rental canganies. This chapter describes
the different types of smoking policies developgdsix major rental car companies in
the US, their implementation in local branches, #&r outcomes for customers

renting vehicles.
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CHAPTER 2
Do Pre-teens and Parents Agree on Home Smoking?Bans
Abstract

Background: Adoption of voluntary home smoking bans continuestrease
in US households. Unfortunately, discrepanciesndigg their presence exist among
household members. Such disagreements comproneig®téntial benefits of
smoking bans because they interfere with implentiemaf a ban. The objectives of
this study were to: 1) characterize householdsigking ban agreement, and 2)
predict which households will disagree about thespnce of smoking bans in their
homes.

Methods: Data for this study were taken from a randomizeurodlied trial for
SHS reduction in San Diego, CA, between 2004 a¥ 28 parent/child dyad was
recruited to participate in the study if there washild 8 to 13 years of age and at least
one smoker residing in the home. Research assstantucted interviews about
demographics, tobacco use, SHS exposure, opinmmg &HS, and home smoking
practices and policies. Multinomial logistic regEs was used to identify
characteristics of households that agreed or ceealgon the presence of a complete
home smoking ban.

Results: Of the 388 dyads who completed the interview, 47atffeed on the
presence of a complete home smoking ban, 31.2%dgnat there was no complete
ban, and 18.3% disagreed on the presence of a simmleéng ban. Logistic regression

analysis revealed that parent employment and srgdiehavior, other residents
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smoking inside the home, and parent asking visttosnoke outside were associated
with report agreement.

Conclusion: Researchers interested in investigating home srgakiles
should take into account reports by other residentbtain an accurate account of the
home’s smoking restrictions.

Introduction

The rate of secondhand smoke exposure (SHS) famakers declined in the
US in the last few decades, particularly for midolotwithstanding the decline, the
home continues to be the main source of SHS expdeuminors: Despite progress
in lowering children’s SHS exposure, children regggdn smoker homes still have
higher cotinine levels than children living in namsker home$.Indoor smoking, lack
of home smoking restrictions, inconsistent impletagan of home smoking
restrictions, and thirdhand smoke may contributihése persistent exposure patterns.

Home smoking restrictions are voluntary and infdrmées established by
household residents to reduce indoor smoking athalcesinvoluntary exposure of
secondhand smoKdn contrast to public indoor air prohibitions ttaaie explicit and
have defined consequences for their violation, hemeking rules are often poorly
defined, communicated, and enforced in homes. Hemking rules offer some
protection from SHS exposure to nonsmokers andmhif® and adoption rates
continue to increase in US househdfist is not entirely clear what prompts parents
to implement restrictions on indoor smoking, butyeeesearch in this area indicated
that parents try to protect their offspring at thest vulnerable stadeAdoption of

home smoking restrictions might also be influenbg@dnd parallel larger social
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trends, such as smoke-free l&wmat restrict smoking at work or in public places
adopted at the local or state levels.

According to the Behavioral Ecological Model, inteking contingencies of
smoking, from distal (i.e. cigarette sales taxptoximal (i.e. physiological reaction to
nicotine), influence smoking and SHS exposlifmme smoking restrictions are meta-
contingencies that guide resident behavior reggrdome tobacco use. As such, the
behavior of both smoker and nonsmoker reinforceasmgher and ultimately affect
the implementation of the restrictions and playraportant role in their success. For
example, in comparing households of residents differing addiction levels, a home
with a resident who is highly addicted to cigarettell be more likely to bend the
rules than a resident of a different household witbss severe addiction. Other
residents may deem noncompliance to the rulessagahat there are no restrictions
in place.

Past investigations of home smoking rules focused single resident’s report
of type of restrictions and their enforcement.leitias been done to record and
examine multiple residents’ reports of their horestrictions. Studies suggested that
information from a single household member mayawaurately provide the entire
picture€ and that information obtained from a second hoolsetmember provides
relevant data on both the children’s secondhandcksregposure and enforcement of a
home smoking bdfl Mumford and colleagues found that in 1998, memirem
12% of households provided inconsistent reporte@ne smoking baft. Zhang and
colleagues confirmed this finding and who discodeaeyeneral trend suggesting a

significant decrease in report disagreement betyweaeents from 12.5% to 4.6%
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between 1995 and 200 Factors such as race/ethnicity, education, hougeho
composition (i.e. number of smokers and childFet) and smoking behavibr
predicted inconsistent reporting among householchibegs.

Few studies examined report consistencies betweadwat and child resident
of the same household. Ding and colleagues fousitdcttmpared to two adult
residents, parent and child residents had a higherof discrepant report, with 19% of
households disagreeing on the presence of a homlarsgrban. Investigators found
that SHS exposure of children from households digierepant reports fell between
those from homes that agreed on a complete baagmeed on the lack of a complete
ban!® Similarly, Nowatzki and colleagues found discrepaports between parents
and adolescent residents, in that parents reparteanplete smoking ban and the
youth indicated otherwise.

Despite increasing adoption of home smoking resgine, particularly a
complete ban, discrepancies in reporting exist anfmusehold members. Thus, it is
possible that children living in a home with a cdet@ smoking ban are not entirely
protected from SHS exposure. To better understdndwvhouseholds will provide
inconsistent reports, | sought to investigate theracteristics of households with
discrepant reports. The objectives of this studygewe 1) characterize households by
smoking ban report agreement and 2) predict whaelséholds disagreed about the
presence of smoking bans in their homes.

Methods

Participants
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Data for this study were taken from a randomizeatrotied trial for SHS
reduction conducted in San Diego, CA. Detailednmfation on participant
recruitment and eligibility can be found in Hovatid colleagues 2033 Briefly,
families were recruited as a convenience sampfa frarious local sources between
2004 and 2007. A parent/child dyad was recruitgptticipate in the study if there
was a child 8 to 13 years of age and at least mu&kear residing in the home. Of the
18,673 local contacts made, 1,837 families weigldé, and n=388 completed the
baseline interview that was used for this studye Pparent and child completed
interviews separately.

Measures
Demographic and Household information

Demographic information about both parent and chviégle obtained from the
parent questionnaire. Household information sudn@sme, number of residents
under 18 years old, number of smoker residentg ¢yhousing situation, and waking
hours spent with the child were included in thelygsia.

Home smoking rules

Household smoking rules were measured by askirfgthetparent and child
about the types of smoking rules or restrictiongh&ir household. Participants were
asked to choose among the following responses: kgas allowed anytime,”
“Smoking is ok only for some people, places, ortjiand “No one is allowed to
smoke inside, ever.” Previous studies suggestiipatrtial restriction is not as
effective in preventing SHS exposure as a complate**’ Therefore, the variable

was dichotomized into Complete ban (no one alloteesmoke anytime) and No ban
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(all other cases).
Frequency of rules being broken

Parents who reported having any kind of restrictioere asked a follow up
guestion regarding how often home smoking rulesevieeoken. Respondents who said
that smoking was allowed any time in the home stapiis item. Therefore, those
who said that rules were never broken were combivigddrespondents who stated
that smoking was allowed any time to reduce daa.|blad these respondents not
been included in the analysis, about 13% of caseddahave been excluded. The
final variable was dichotomized into Never brokei 8roken due to small cell sizes.
Other residents smoking inside

Respondents were asked if other residents smoketkithe house. Parents
were asked to choose from “Yes” and “No,” whileldren were asked about the
frequency of indoor smoking, ranging from “A lotf tSome” and “Not much/none.”
A variable was created which combined the dyadspoases. The item was
categorized into No, Yes, and Discrepant. Respadsdeere included in the
discrepant category if the parent and child respsiisd not agree (i.e., parent said yes
and child said not much/none, and vice-versa).
Asking visitors to smoke outside

All parents were asked how often they asked visitorsmoke outside of their
home regardless of whether or not they reportethigaary smoking ban.
Agreement in reports of home smoking ban

Recorded responses for home smoking restrictioriedparent and child

were compared. Report agreement by each paredtiyald was classified into three
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categories: Agree — Complete ban, Agree — No bathPasagree. The Agree —
Complete ban category consisted of dyads for whath parent and child reported the
presence of a complete ban. Likewise, parent/ayltis who reported either no
restriction or a partial restriction were categedanto the Agree — No ban. If the
parent and child did not agree on the type of hemeking restrictions present in their
home, they were categorized in the category Disagre

Smoking behavior

Two variables were combined to create a smokingwehvariable: parent
smoking status and home smoking location. Respdadegre categorized as current
smokers if they stated they had smoked in the3siays-® Current smokers were
then asked about the frequency of smoking outsigenvemoking at home. The final
variable describing parent smoking status had tlenesds: Nonsmoker, Smoker,
smokes outside, and Smoker, smokes inside.

The child was asked about his/her smoking behaMone of the children
reported smoking in the past 30 days, thereforg Mdriable was dichotomized to
never tried or tried smoking.

Data Analysis

Data were checked for entry errors and missingamesgs prior to statistical
analysis. Some responses were aggregated due licsamale sizes and were recoded
for data analysis. Chi square test was conducteaadamine differences in participant
characteristics across the three home smokingdgortragreement categories.
Statistically significant differences and associasi at the bivariate level were entered

into multinomial logistic regression to predict hesmoking ban agreement reporting.
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For multinomial logistic regression analysis, thiedgree category was used as the
reference group and compared to Agree gréupdds ratios and 95% confidence
intervals were used to determine the significarfce marticular variable. All statistical
analyses were conducted with SPSS v19.0.0 softiare.
Results

Participant and household characteristics

Respondents were predominantly the biological nrai# 0%) of the child,
with a mean age of 36.6 years, and 67.8% weremusraokers. A little over 50
percent of children were females (53.9%) and meséntried smoking (91.5%). The
majority of participants rented their home (67.5%d with two or more children
(58.5%), and a little less than half of all houddbdiad two or more resident smokers
(43.6%). (Data not shown.)
Report agreement and demographics

Of the 388 families who completed the baseline syri84 (47.4%)
parent/child dyads agreed on the presence of aleterfpome smoking ban, 121
(31.2%) agreed on the absence of a complete bdry1a(i18.3%) had discordant
reports of a home smoking ban. Table 2.1 displaysqipant demographics and
household characteristics across the three homecpant agreement categories. Of
all variables examined, a few emerged as signifiaathe bivariate level. The
parent’s ethnicity/race and employment status wgasfecantly associated with report
agreement. Similarly, the child’s ethnicity/raca&lamoking status was significantly
associated with report agreement. None of the hhmldevariables had a significant

relationship with report agreement.
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Report agreement and smoking-related practices atdme
Parent smoking status

Table 2.2 shows the association between smokigeadbehaviors and
practices at home and home smoking ban report imgree All variables significantly
correlated with report agreement. With respech&parent’s smoking behavior, a
higher proportion of dyads agreed on the presehaecomplete ban in households
where the parent was a nonsmoker (62.8%) or artusneoker who smoked outside
the home (46.8%). Conversely, households wherpdhent was a current smoker
who smoked inside the house had a higher propodfiolyads who agreed on the
absence of a complete ban (68.6%) or disagreed &boe restriction (17.1%)
compared to agreed on the presence of a completélBe8%) (data not shown).
Other smoker residents

Parent/child dyads were asked if other residentsksahinside the home. A
little over half of the dyads (55.1%) reported tbtter residents did not smoke inside
the home (data not shown). For dyads who agree¢deoabsence of a complete ban,
16.5% reported no other residents smoked insidadhee, 37.2% reported other
residents smoked inside, and 46.3% had discreppotts. Over half of the dyads
(54.9%) that disagreed on a complete home bantexpother residents did not smoke
inside the home, compared to only 16.9% that reposeeing other residents smoke
inside. In households that agreed on a complete8tan% of dyads reported no other
residents smoked inside the home, 6.0% reportecayels13.6% had discrepant
reports.

Visitor smoking
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Parents were asked about their frequency of asitmuker visitors to smoke
outside the home. Overall, a higher percentageusdris reported always asking
visitors to smoke outside (58.6%) compared to @asking occasionally (23.5%) and
never asking at all (17.9%) (data not shown). lnAlgree — No ban category, equal
percentages of parents reported always asking ewet msking visitors to smoke
outside (29.8%). In household that disagreed omptesence of a home smoking ban,
more parents (54.9%) always asked visitors to snook&ide compared to
occasionally asking (28.2%) and never asking (16.@brespondents in the Agree —
Complete ban category, 79.1% of parents reporigdyal asking visitors to smoke
outside, while the same number of parents occa$yoanad never asked visitors to
smoke outside.

Rule compliance

The frequency of rules broken was divided betwemrenbroken and broken
across report agreement. Slightly more parentsnitie Agree — No ban and Agree —
Complete ban categories reported home smoking wees never broken, 52.9% and
61.4%, respectively. Whereas a little less thah(#8l.3%) of parents in the Disagree
category said home smoking rules in their home weker broken.

Predicting discrepant reporting

Results of the multinomial logistic regression gsed are shown in Table 2.3.
Of all variables significant at the bivariate leyghrent’'s employment and smoking-
related practices predicted the report categonywitich households were classified.
Parental employment was statistically significahew comparing Agree — Complete

ban and Disagree households but not for Agree B&band Disagree households.
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Households with an employed parent were twicekadylias households with an
unemployed parents to agree that a complete batmnwadace than to disagree
(OR=2.08, 95% CIl =1.12, 3.85).

Smoking-related practices were significant for batimparison groups, but
parental smoking status was only significant f& Agree — Complete ban and
Disagree comparison. Households with nonsmokempsaweere five times more likely
than households with parent smokers who smokeertsithe in the Agree — Complete
ban category than Disagree (OR=5.23, 95% CI =2334). Parents who were
current smokers, regardless of where they smokddal significantly differentiate
between Agree — Complete ban and Disagree catsgétteiseholds where no other
residents smoke inside the home were more liketlidagree about a home smoking
ban than households with discrepant reporting le¢iotesidents’ indoor smoking
(OR=0.24, 95% CI=0.09, 0.64). Similarly, househaokdth other residents who smoke
inside the home were more likely to disagree abdutme smoking ban compared to
households with discrepant resident indoor smokig=0.31, 95% CI=0.15, 0.66).
Households where parents never (OR=0.33, 95% C370.81) or only occasionally
(OR=0.27, 95% CI=0.12, 0.60) ask visitors to smoutside the home were also more
likely to disagree on the presence of a completaéhban compared to household
where parents always ask visitors to smoke outside.

As for placement in either Agree — No ban or Disagrategories, only two
smoking-related practices predicted group assighriuseholds of dyads who
reported no other residents smoke inside weraragstmore likely than households

with discordant reporting of resident smoking toesgthere is no home smoking ban
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than disagree (OR=6.23, 95% CIl=2.54, 15.26). Hoalgslof dyads who reported
other residents smoke inside were four times mketylthan households with
discordant reporting of resident smoking to aghesd is no home smoking ban than
disagree (OR=4.91, 95% CIl=2.22, 10.87). Also, hbakkwhere parents never ask
visitors to smoke outside were three times momyikhan households where parents
always ask visitors to smoke outside to agree tisemne complete ban than disagree
(OR=3.46, 95% CI=1.36, 8.80).
Discussion

Significance

This study examined resident and household featgssciated with report
agreement of home smoking rules and which facter®wredictive of discrepant
reports. To our knowledge, this is the first stimlgharacterize households of parents
with preteen youth that have discrepant reportsoofie smoking bans. Our findings
suggest that resident characteristics such asethoity, parental employment, and
child’s smoking status were significantly assodatath report agreement. Not
surprisingly, parent and resident smoking-relatestiices were significantly
associated with whether a parent/child dyad agtiegtioa complete ban was present,
absent, or if they disagreed, and predicted disgregeporting.

In comparing Disagree households to Agree — Nohmarseholds, only two
variables were significant. Households where otbsidents smoked inside the home
and parent never asking visitors to smoke outsielevinore likely to agree on the

lack of a complete ban than disagree on the preseing ban. Both of these variables
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were significant in both models (Agree — Full ban Disagree and Agree — No ban
vs. Disagree), indicative of their importance aersg predictors of report agreement.

Unlike previous studies, household demographicscanaposition did not
predict report agreement in this study. Zhang all@agues found that Hispanic
parents were more likely to provide discordant regpthan agree to a lack of complete
ban compared to other ethnicitiéd.ikewise, Mumford and colleagues found that
non-white households were more likely to have didant reports! Although
race/ethnicity was highly correlated with reportesment at the bivariate level, the
relationship did not reach significance in the esgion model that adjusted for other
factors. This relationship may be confounded bpfactors such as education,
number of children, etc.. Other demographic featsieh as educatitit?and
number of children resideritsvere predictive of discordant reports in previous
studies but not in the current one. Also, previowgstigators reported that smoking
status of residents were influential in predictirame bans'*?This study’s inclusion
criteria required that at least one member of theskhold be a current smoker.
Therefore, | could not determine if householdsadély none or former smokers had
concordant or discordant report.

Moreover, this paper further explored resident smgpkractices beyond
smoking status compared to extant literature. Hoolsls where smoking parents
smoked outside of the home were five times momyliko agree on the presence of a
complete ban than disagree. The practice of pdreatdoor smoking combined with
child observation of parent following rules suppibet presence of a complete ban,

and led to consistent reporting. On the other handseholds where other residents
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smoked inside the home and parents never or orlysoanally asked visitors to
smoke outside were more likely to disagree on aéhban. Evidence suggests that
children observe indoor smoking by other residemise often than parents.
Therefore, observing different behaviors from df& adults regarding rule
compliance can confuse residents, particularlydcéil, and may lead to discrepant
reporting.
Limitations

This study was subject to several limitations. Datad for this study were
from the baseline assessment for an interventimhydb decrease SHS exposure
among youth. This limits inferences about geneadlity because the current study
does not include the full range of nonsmokers, smgkand kids who do and don’t
smoke but those recruited to meet specific criténiderent skip patterns in the
guestionnaire led to missing data for particularaldes of interest. Although methods
were employed to retain as many cases as posséledmbining survey items to
create a new variable as in the case of parentesiekavior) to reduce this loss,
analysis of individual survey items was not possibl
Implication for future research

Researchers interested in investigating home srgakistrictions should take
into account reports by other residents. A secepdnter sheds light into the
complexities of home smoking restrictions in thenleo Interview of a second resident
can support or contradict the type of smoking retsbn in place and success of
implementation and enforcement reported by the ifiterviewee. Studies in which

only one resident was interviewed may not give @ugate account of the true
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restriction in the home, potentially overestimatthg prevalence of home bans, and
the protection afforded by the bans to nonsmokers.

Examination of smoking behavior, in particularlyreglation to smoking
restrictions, implementation, and enforcement sthéel studied. This information
exceeds residents’ current smoking status anddi/pmoking restriction in the home,
and provides insight to how well restrictions waak,well as the challenges and
barriers to their success. Additionally, they aafioim researchers and public health
practitioners of potential targets for intervention

This paper also illustrates less than perfect metdaingencies across the
families participating. Families that are in agrestnabout no smoking in the home
are theoretically most likely to successfully ee®such a rule (or family policy).
Concordance about a complete home ban impliesagr@®ment, probable
enforcement regardless which family members areghwhen a visitor or family
member begins to smoke in the home, etc. Discordlanggests that the level of
agreement and ease of enforcement is compromisediioe smokers (i.e.,
grandmother is exempt) and/or for some observers §mokers) from the family
group. This inference warrants more systematicsassents of the degree to which
family members reinforce one another for adheréodbe home ban, including
restricting visitors from smoking in the home. \figation could provide support for
(or weaken support for) meta-contingencies as etimmal explanation of coherent
group behavior that leads to a defined outcomeauiyrt (e.g. smoke free home).

Of course, more precise assessment of agreemeahtisagreements for home

smoking bans remains warranted as well. If one negrabthe family detects a
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smoker but no others were present to confirm theesaolation in the smoking ban, it
may lead to controversy about the degree to wineketis a full ban. It is also
possible that one member might see a cigarettarbtiie home and assume this
represented a violation of the ban, while othedsmdit see it or did not agree that it
was sufficient evidence to assume less than &é&ul| etc. Future studies should
endeavor to increase the objective measures ofisgokthe home, perhaps by use
of technolog$® as doing so might also increase honest reponts family members
tempted to bend the truth.

Finally, while meta-contingencies newly establisbedlways present in a
given family might make home bans more successfiginot clear how these
complex contingencies arise and are sustainedrd-atudies should track families
with and without (apparent) complete bans on snwpkirthe home in order to
determine the events that compromise a completabdnhose that might enhance a
ban to the level of completeness.

Chapter 2, in part, is currently being preparedstdsmission for publication to
Nicotine Tobacco Research. Romero RA, Ding D, N&Et Quintana PJE, Chambers
T, Finlayson T, Hovell MF. Do Teens and Parentse&gon Home Smoking Bans?
The dissertation author was the primary investigatm author of this paper. The
research was supported Ngtional Institutes of Health grant HLO66307 (MFi)d
by discretionary funds from the Center for Behaaidpidemiology and Community

Health (MFH, Director).
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Table 2.1. Comparison of participant and househb#tacteristics by report agreement
Home Ban Report Agreement
Agree - No ban  Disagree  Agree — Full ban

Characteristics n (%) n (%) n (%)
Parent
Mean Age 37.31 36.41 36.14
Race/Ethnicity”
Hispanic 32 (26.4) 29 (40.8) 95 (51.6)
Non-Hispanic White 40 (33.1) 20 (28.2) 41 (22.3)
Non-Hispanic Black 41 (33.9) 14 (19.7) 33(17.9)
Non-Hispanic Other® 8 (6.6) 8 (11.3) 15 (8.2)
Education
High school or less 53 (43.8) 38 (53.5) 91(49.5)
High school graduate 68 (56.2) 33 (46.5) 93 (50.5)
Marital status
Married/living with partner 59 (48.8) 44 (62.0) 108 (58.7)
Other 62 (51.2) 27 (38.0) 76 (41.3)
Employment
Not employed 69 (57.0) 45 (63.4) 87 (47.3)
Employed 52 (43.0) 26 (36.6) 97 (52.7)
Child
Sex
Male 65 (53.7) 37 (52.1) 76 (41.3)
Female 56 (46.3) 34 (47.9) 108 (58.7)
Age
8t09 31 (25.6) 29 (40.8) 64 (34.8)
10to 11 52 (43.0) 20 (28.2) 73 (39.7)
12-13 38 (31.4) 22 (31.0) 47 (25.6)
Race/Ethnicity”
Hispanic 38 (31.4) 32 (45.1) 104 (56.5)
Non-Hispanic White 27 (22.3) 12 (16.9) 28 (15.2)
Non-Hispanic Black 40 (33.1) 13 (18.3) 32 (17.4)
Non-Hispanic Other® 16 (13.2) 14 (19.7) 20 (10.9)
Asthma/Reactive airway disease
No 89 (74.2) 50 (70.4) 132 (71.7)
Yes 31 (25.8) 21 (29.6) 51 (27.9)
Smoking status
Never tried 102 (84.3) 67 (94.4) 174 (94.6)
Tried 19 (15.7) 4 (5.6) 10 (5.4)

&"Other" includes: Native American, Asian, Pacifitander, mixed, unspecified
" p<0.05,” p<0.01,” p<0.001 Chi-square
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Table 2.1. Comparison of participant and househbdtacteristics across report agreement

(Continued)

Home Ban Report Agreement

Agree - No ban Disagree Agree - Full ban
Characteristics n (%) n (%) n (%)
Household
Household income
<$20,000 60 (49.6) 32 (45.1) 75 (40.8)
$20,000 - <$40,000 43 (35.5) 25 (35.2) 64 (34.8)
$40,000+ 18 (14.9) 14 (19.7) 45 (24.5)
Housing status
Own home 10 (8.3) 9(12.7) 23 (12.5)
Rent 85 (70.2) 47 (66.2) 123 (66.8)
Other 26 (21.5) 15 (21.1) 38 (20.7)
# of residents <18year old
1 19 (15.7) 6 (8.5) 24 (13.0)
2-3 61 (50.4) 47 (66.2) 109 (52.2)
4+ 41 (33.9) 18 (25.4) 51 (27.7)
# of smoker residents
0 4 (3.3) 2(2.8) 14 (7.6)
1 60 (49.6) 35 (49.3) 97 (52.7)
2+ 57 (47.1) 34 (47.9) 73 (39.7)
Mean number of waking hours
spent with child at home
Weekday 7.03 7.05 6.57
Weekend 12.05 12.17 12.0
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Home Ban Report Agreement

Agree - No ban Disagree  Agree - Full ban
Characteristics n (%) n (%) n (%)
Parent smoking behavior
Nonsmoker 27 (22.3) 18 (25.4) 76 (41.3)
Smoker, smokes outside 70 (57.9) 47 (66.2) 103 (56.0)
Smoker, smokes inside 24 (19.8) 6 (8.5) 5(2.7)
Other residents smoke inside the
home™
No 20 (16.5) 39 (54.9) 148 (80.4)
Yes 45 (37.2) 12 (16.9) 11 (6.0)
Discrepant 56 (46.3) 20 (28.2) 25 (13.6)
Frequency of parent asking
visitors to smoke outside
Never 36 (29.8) 12 (16.9) 19 (10.4)
Occasionally 49 (40.5) 20 (28.2) 19 (10.4)
Always 36 (29.8) 39 (54.9) 144 (79.1)
Frequency of rules brokén
Never 64 (52.9) 35 (49.3) 113 (61.4)
Broken 57 (47.1) 36 (50.7) 71 (38.6)

= p<0.001 Chi-square
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Home Ban Report Agreement

Characteristics

Agree — No ban
OR (95% CI)

Agree — Full barf
OR (95% CI)

Parent race/ethnicity
Non-Hispanic White
Hispanic
Non-Hispanic Black
Non-Hispanic Other

Employment
Not employed
Employed

Child race/ethnicity
Non-Hispanic White
Hispanic
Non-Hispanic Black
Non-Hispanic Other

Child smoking status
Never tried
Tried

Parent smoking behavior
Nonsmoker
Smoker, smokes outside
Smoker, smokes inside

Other residents smoke inside

the home
No
Yes
Discrepant

Frequency of parent asking

visitors to smoke outside
Never
Occasionally
Always

Ref
0.48 (0.12, 1.91)
1.53 (0.19, 12.67)
0.93 (0.22, 3.91)

Ref
1.51 (0.77, 2.98)

Ref
0.91 (0.22, 3.87)
0.74 (0.07, 7.09)
0.59 (0.16, 2.17)

Ref
3.26 (0.96, 11.04)

Ref
0.57 (0.17, 1.94)
0.64 (0.21, 1.96)

Ref
6.23 (2.54, 15.26)
4.91 (2.22, 10.87)

3.46 (1.36, 8.80)
1.80 (0.82, 3.91)
Ref

Ref
1.11 (0.35, 3.58)
1.08 (0.16, 7.28)
1.29 (0.33, 5.01)

Ref
2.08 (1.12, 3.85)

Ref
1.64 (0.46, 5.86)
1.38 (0.17, 11.06)
0.53 (0.14, 2.02)

Ref
1.06 (0.28, 3.99)

Ref
5.23 (1.18, 23.14)
2.03 (0.49, 8.45)

Ref
0.24 (0.09, 0.64)
0.31 (0.15, 0.66)

0.33(0.13, 0.81)
0.27 (0.12, 0.60)
Ref

®Disagree is the referent category.
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CHAPTER 3
Do Voluntary Smoking Restrictions Affect ThirdhaSdhoke Pollution in the Home?
Abstract

Introduction: Thirdhand smoke (THS) is the persistent and toestdue of
secondhand tobacco smoke pollutants left on swusfacelust, and re-emitted into air.
THS contains toxic chemicals like tobacco-speaiftcosamines and is likely to
present the highest exposure risk to children. TiSbeen demonstrated to persist in
homes over time. The objective of this analysis teagetermine the effect of home
smoking restrictions on THS contamination in homes.

Methods: Participants (N=100) were interviewed about thaickground,
smoking behavior, smoking restrictions, cleaningasors, smoking related beliefs,
and home characteristics. THS was measured baseidaime levels in surface wipe
and house dust samples collected from participdmmsies. Tobit regression analyses
for left-censored data were conducted to deteriieeassociation between THS and
smoking restrictions and other covariates.

Results Controlling for number of smokers, home smokiestrictions
(p<0.001) and compliance with restrictions (p<0)0@#&re independently associated
with indoor smoking, accounting for 27% of varianteloor smoking had an
independent positive association with all THS measp<0.05). Square footage of
the home and proportion of carpeting showed sicaifi (p<0.05) negative
relationships with bedroom and living room dustoiice loading and concentration.
Opening windows was negatively associated with Tei®amination of indoor dust

(p<0.05), controlling for smoking rate, carpetiagd square footage of the home.
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Conclusion: Home smoking restrictions, compliance, squareggetof the
home, carpeting, and ventilation can play an ingrdrtole in lowering THS pollution
of smoker homes and thus may educe involuntarysxpeao THS toxicants. These
findings support efforts to implement increasinglgicter home smoking restriction,
combined with efforts to improve compliance (ergal-time air-quality feedback).

Introduction

Data based on the Tobacco Use Supplement suggéesidbptions of home
smoking bans have reportedly increased from 58d.8318% (p<0.01) between 1995
to 2007 in US householdResidents have adopted voluntary smoking resiristin
their home to protect children and adult nonsmok®ers secondhand smoke (SHS)
exposuré. Although there is evidence that establishing smgkestrictions in the
home decreases SHS expo$uresearch on the chemical and physical propesfies
tobacco smoke and SHS contamination shows thaapsmoking restrictions in
homes do not completely protect a home from comtatidn and children from
exposure when compared to nonsmoker homes. Thiddéraoke (THS) consists of
residual tobacco smoke pollutants that adsorb dosa@ deposited onto surfaces, and
accumulate in house dust after tobacco has beekest?idlt can be re-emitted back
into the air and may react with ambient oxidantsreate more toxic secondary
pollutants. Factors influencing sorption includes-genase concentration of SHS,
ventilation, and available surfaceéBesorption of sorbed vapors may occur hours to
months post smoking’ Recent studies suggest that some of these chamizgl
react with ozone to create ultra-fine particles atth nitrous acid to form highly

mutagenic tobacco-specific nitrosamines (TSNAsphdaus to human healtH?
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Matt and colleaguéSwere the first to study nicotine levels on surfaaad in
dust of homes with different smoking restrictiombree types of households with
infants were investigated: (1) mothers who werelsm®and allowed near their infant
(no restriction, direct exposure group), (2) mosh&ho were smokers and banned
smoking near their infant (complete ban in smolardehold; indirect exposure
group), and (3) mothers who were nonsmokers anddshamoking near their infant
(complete ban in nonsmoker household; no exposigy Results showed that
nicotine levels increased with decreasing smokasgrictions. Smoker homes had air
nicotine levels higher than smoker homes with catgp$moking bans, which were
higher than nonsmoker homes. Surface and dustimecietvels were higher for
smoker homes than smoker homes with a ban, anecatne was detected on
surfaces and dust of nonsmoker horffes.

Though studies examining the properties, contananag¢vel, and health
effects of THS are increasing, there are few stuthat investigate how THS
contamination can be reduced in smoker homesglm &f the evidence that home
smoking restrictions may affect smoking behavidtSSExposure, and THS, this study
seeks to understand the contribution of differemhé smoking restrictions on THS
pollution of indoor. Figure 3.1 presents a logicdabof the hypothesized relationship
between indoor smoking and THS contamination ard thas relationship may be
affected by the number of smokers, smoking reginst complaince with restrictions,
physical characteristics of homes, and behavi@srttay reduce SHS and THS.
Briefly put, | hypothesize that the number of resits who smoke, home restrictions,

and compliance with restrictions have a directetféa the number of cigarettes
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smoked indoors, which in turn will affect the ambohSHS, from which THS
accumulates on surface and in dust. Additionatlg,ghysical features of the home, as
well as preventive and remediation efforts (e.gerong windows, vacuuming), will
directly influence the amount of THS contaminatiBased on this model, home
smoking restrictions are expected to indirectleeffTHS contamination through their
influence on indoor smoking rate.

In summary, this paper examines the role of honagagteristics, smoking
restrictions, and preventive and remediation effort THS pollutants in homes of
smokers. These homes were part of a larger studich investigators examined
THS persistence after smokers moved out and neupaots moved i

Methods
Setting and Recruitment

All participants were recruited and all data wes#ected in San Diego,
California as part of a larger quasi-experimentadlg, comparing 100 smoking and 50
nonsmoker homes before and after occupants mowed Bligibility requirements for
study patrticipation included: 18 years and oldeglih fluency, lived in the home at
least one year, planned to move out within a manthresident had smoked seven or
more cigarette/week for the past five/six monttgoors (smoker home). Detailed
recruitment and selection methods can be foundatt RD11% The Institutional
Review Board at San Diego State University apprdtiedesearch protocol. Only the
100 smoker homes were included in the analysisrtegdere.

Measures
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Trained research assistants (RAs) conducted irepenserviews at the
participant’s home. Participants answered quesgiosit their smoking history, home
characteristics, household cleaning practices baeiground. Participants also
reported smoking behaviors of other residents asitbvs. RAs also made direct
observations for evidence of smoking behavior (@sptray use, odor) during the
interview.

Indoor smoking rate

Participants were asked about the number of cigarédtey and others smoked
in the past seven days at home and different lmesifje.g., car, outdoors). An indoor
smoking rate was calculated to yield the sum oftéli@ number of cigarettes all
smokers smoked per week indoors in the home. Ttdoousmoking rate was
calculated by subtracting the number of cigaretsteeked indoors from the total
smoked for the week.

Home smoking restrictions

Home smoking restrictions were ascertained by gstkia participants about
the types of smoking restrictions in their housdh®&articipants were asked to choose
among the following responses: (1) “Smoking is\a#d any time, by anyone,” (2)
“Smoking is usually allowed, with a few restrictgih(3) “Smoking is usually not
allowed, with a few exceptions,” (4) “Only certgprople are allowed to smoke inside
your home,” and (5) “No one is ever allowed to smaoiside your home, including
yourself.”

Because of small sample sizes, response cate@oaies 4 were combined to

create a new combined category indicating smokiag prohibited with a few
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exceptions. The final home smoking restrictionsalde, therefore, had four response
options: (1) “Smoking is allowed any time, by anggn2) “Smoking is usually
allowed, with a few restrictions,” (3) “Smokingusually not allowed, with a few
exceptions,” and (4) “No one is ever allowed to kemmside your home, including
yourself.”
Compliance with home smoking restrictions

Respondents who reported having any kind of reginavere asked a follow
up question regarding how often home smoking i&@gins were broken. Their
choices were: “Never broken,” “Broken on a few @oas,” and “Broken on many
occasions.”
Preventive efforts

Preventive efforts were any actions taken to redlneedsorption, deposition,
and accumulation of THS in homes while the smokas smoking. Data came from
the primary participant as well as other smokeidesgs. All smokers were asked how
often a window or door in the room was open todhtside when smoking indoors.
Respondents chose from a 6-point Likert scale: #MgvRarely,” “Sometimes,”
“Often,” “Almost Always,” and “Always.”
Remediation efforts

Remediation efforts refer to behaviors that mayaeenSHS and THS
pollution after smoking had occurred. This inclugestilation and cleaning practices.
Ventilation was comprised of two variables: fregexenf opening windows and
frequency of fan use. Participants were asked Hhtaem they opened windows and

used fans in each of the rooms in the home. Regpisidhose from a 6-point Likert
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scale ranging from “Never” to “Every day.” They wesisked about home cleaning
activity that occurred in the home over the pasti@@s. Open-ended questions
regarding frequency of vacuuming/sweeping and dggtie entire house were also
asked.
Demographics and home characteristics

RAs obtained information from parents about themesehnd their home
during the interview. Participants were asked altioeit background information such
as age, income, marital status, race/ethnicity,eghatation. RAs recorded home size
(square footage), and number of rooms, type ofifhgo(i.e., carpeted, bare floor) and
number of total residents, children, and smokeastly, participants were asked if
they smelled or noticed tobacco smoke driftingdeghe house.
Thirdhand smoke

THS measures used in this study were concentratibnigotine in dust and on
surfaces. RAs collected environmental samplesdheegday as the interview from the
bedroom (participant’s or child’s, if child residesa available) and living room. More
details on the THS environmental sample collecéind handling can be found in Matt
2011** and Quintana 2013

Surface nicotine - Prescreened cotton wipes were wetted with 1.5 rAl B
ascorbic acid, and then wiped over a 108 anea, such as a wooden door or cabinet
in the living room and a bedroom. Wipes were plaoeglass vials, transported in
coolers, and stored at -20 degrees Celsius uraiysis.

Dust - Dust was collected into methanol-washed Teflonleéstising a High-

Volume-Small Surface-Sampler (HVS4, CS3 Inc., Venkdorida, USA). In the
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laboratory, dust was sieved with a 150 mesh stainless steel sieve, then wetted with
100ul 10% acetic acid, and stored in amber glass @20 degrees Celsius until
analysis.

Laboratory analysis of environmental samples wgpagned in detail in Matt
2011 Briefly, analysis was by LC-MS-MS using electrmspionization on a
Thermo-Finnigan TSQ Quantum Mass Spectrometenpsodilutions MS techniques
used nicotine-d4 to quantify the nicotine concdrdrs. Wipe nicotine levels were
expressed in pg/and dust nicotine levels were expressed in Agimading) and
H1g/g (concentration). The lowest observed valuesddace and dust nicotine
analyses provided the left-censored values fol i@t regression models. They were:
0.04 pg nicotine/ffor bedroom and 0.03 pg nicotiné/for living room wipe
samples, 0.2 pg nicotinefrfor bedroom and 0.07 pg nicotiné/for living room dust
loading, and 0.1 pg nicotine/g for bedroom andu@aicotine/qg for living room dust
concentrations.

Statistical Analysis

Data were checked for entry errors and missing jiaba to statistical
analysis. Thirdhand smoke indicators and indoorksngprates were log-transformed
to normalize skewed distributions. Continuous J@ga were mean centered and
dummy variables were created for categorical véemb

Statistical analyses were conducted with SPSS W9 #nd Stata v10'0
software. Regression analyses were conducted ¢ondiee the association between
covariates and indoor smoking rate. Tobit regresfo left-censored data was

conducted to determine the association betweerriedes and THS indicators. Tobit
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regression analysis was also used to examine atiteneeffects between any of the
covariates and the relationship between indoor amgaknd THS pollution.
Results

After describing the participants and their hontesults presented below
follow the logic model in Figure 3.1. | will firsgxamine how indoor smoking rate is
affected by home smoking restrictions, and themena how THS in dust and on
surfaces is associated with indoor smoking and dettien and preventive behaviors.
Participant demographics, home characteristics, andesident behaviors

Table 3.1 displays participant demographic infororaind home
characteristics. The median age of participants3vas years. Those interviewed
were mostly female (75%), and were self-reporteldet@f White (39%), African
American (30%), and Hispanic background (11%). Mi@sticipants were single or
divorced (75%), had attended some college (69%) adittle over half were
employed full or part time (57%). Participant homese, on average, 587 square feet
and with high percentage of carpet coverage (74.4&8s than half of the participants
(43%) stated that they noticed smoke drifting irdite house from the outside. The
variance of total number of residents ranged fr@¥ {three residents) to 35% (four
or more residents). As for number of children, dig more than half did not have
children (59%). Similarly, about 58% of the houdesanly had a single smoker.

Table 3.2 displays smoking rate and resident benavOn average, 48.4
cigarettes per week were smoked inside the paattg) homes. The average outdoor
smoking rate by smoking residents was 31.2 cigesqtér week. The distribution of

household smoking restrictions were as follows: 68mg allowed anytime,” 23%;
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“Smoking allowed, with few restrictions,” 46%; “Sikiag not allowed, with few
exceptions,” 25%, and “No one ever allowed to snjiok&. Over half of the
participants indicated that smoking restrictionsemaroken (65%). With respect to
preventive behaviors, a majority of participant8%® stated that they opened a nearby
window or door to the outside when they smoke m$ite home. As for remediation
efforts, 91% of the residents opened most of thedaivs every day and 67% used at
least one fan daily. Residents, on average, vacduheentire house 8 times and
dusted once in the last 30 days.
Role of home restrictions and compliance to indoosmoking

Multiple regression analyses were conducted usimgensmoking restrictions,
frequency of restrictions broken (i.e., lack of giimnce), number of children
residents, and number of smoking residents as eajaey variables and indoor
smoking rate as the response variable. An itergigeess removed statistically
nonsignificant variables (p>0.05) to arrive at aspaonious model. The final model
accounted for 37% of the variance in indoor smokatg (F(6, 86)=8.53,&0.37,
p<0.001). Of the explanatory variables testedfalewing three showed statistically
significant independent contributions: number obkmg residents, home smoking
restrictions, and compliance with restrictions.tAs number of smoking residents
increased, the indoor smoking rate increased @&@&6%, p=0.021).

Home smoking restrictions accounted for about 19%@variance in indoor
smoking rate (F(3, 86)=11.58, p<0.001). The strittte rule, the fewer cigarettes
were smoked inside the home. Further investigatodriise pairwise differences

between smoking restrictions revealed each ofdkgictions differed significantly
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from the others. For example, compared to alloveimgking anytime, having a few
restrictions was associated with smoking 1.9 citiesea week less (p=0.034).
Restricting smoking with a few exceptions was asged with smoking 3.6 cigarettes
a week less (p<0.001), and allowing no one to smek®associated with 12.9 fewer
cigarettes a week smoked indoors (p<0.001). A ampattern was found when
comparing the other restrictions to each other.

Compliance accounted for about 9% of the variarigedmor smoking (F(2,
86)=3.98, p=0.022). Indoor smoking rate had a ptedidecrease of 2.3 cigarettes a
week in homes where restrictions were never brakempared to homes where
restrictions were broken on many occasions (p=0.0Adwever, there was no
statistical difference in indoor smoking rate beswd&omes where restrictions were
broken on a few occasions and restrictions weremienoken (p=0.252) or restrictions
were broken on many occasions (p=0.082).

Predictors of THS contamination

Tobit regression models were tested to investitfegessociation between
indoor smoking, home features, preventive and réaied behavior and measures of
THS pollution in living rooms and bedrooms of smiské first tested a full model that
included all variables hypothesized to affect #neel of THS in the home. Thereatfter,
an iterative process removed nonsignificant vaeslgp>0.05) to arrive at a
parsimonious final model.

Surface nicotine
Tobit models of surface nicotine levels revealeat thdoor smoking rate was

the only statistically significant predictor of TH®llution for both bedroom and
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living room surfaces (bedroom(@2)=3.72, p<0.001); living room (t(98)=2.00,
p=0.049). The higher the indoor smoking rate, tigldr the surface nicotine levels.
Additionally, odor drifting from the outside wassalstatistically significant for living
room surface wipes (1(98)=-2.6, p=0.011). Homewich residents did not smell
smoke drifting in from the inside had higher niogticontamination in living room
wipes.

Dust nicotine (loading)

Tobit models of dust nicotine loading revealed thdbor smoking rate, size
of home, and opening windows for ventilation wegdistically signficiant predictors
of THS pollution on bedroom and living room dusiddor smoking rate had a
positive relationship with both bedroom (t(75)=8&.p<0.001) and living room (t(5)=
2.39, p=0.019) dust nicotine loading. Percentagpetang was also significant for
living room dust.

Home features were significantly associated witktahicotine loading. With
regard to bedroom dust loading, size of the hoif#®)$-2.38, p=0.002) had a
negative relationship with bedroom dust. Similaliling room dust loading had a
negative relationship with size of the home (t(92)28, p=0.001) and also a positive
relationship with percentage carpeting (t(92)=2123).028). Overall, smaller homes
and homes with more percentage carpeting had higbetine dust loading levels
than their counterparts.

Of all preventive and remediation efforts to reddast nicotine loading, only
one emerged significant. The variable frequencypening windows had a negative

relationship with both bedroom (F(2, 75)=4.66, @4@) and living room (F(2,
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92)=8.28, p<0.001) dust nicotine loading. In regardedroom contamination, there
was a statistically significant difference betwegening all windows occasionally
compared to some windows daily (p=0.034) and tonopgemost windows daily
(p=0.003). There was also a statistically signiitogdifference between opening all
windows occasionally compared to some windows da0.003) and to opening
most windows daily (p<0.001) for living room dustatine loading. In summary,
homes where residents frequently opened windowsntlate the home had less dust
nicotine contamination than homes where windowswecasionally opened.

Dust nicotine (concentration)

Tobit models of dust nicotine concentration reveédlat indoor smoking rate,
size of the home, percentage carpeting, and opevimapws for ventilation were
statistically signficiant predictors of THS polloti on bedroom and living room dust.
Indoor smoking rate has a positive relationshighwibth bedroom (t(77)= 3.30,
p=0.001) and living room (t(5)=3.90, p<0.001).

Similar to dust nicotine loading, dust nicotine centrations were significantly
associated with home features. Bedroom dust coratemt had a negative
relationship with percentage carpeting (t(77)=-2{3860.021). As for living room dust
concentration, both home size (t(93)=-2.18, p=0)@3®2l percentage carpeting
(t(93)=-2.21, p=0.030) had a negative relationstih living room dust
concentration. In contrast to dust nicotine loadimgmes with more percentage
carpeting coverage had lower dust nicotine conatatrs, though the relationship

with home size was similar.
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Similar to dust nicotine loading, only one variablaerged significant in
reducing THS contamination, frequency of openingdews. It had a negative
relationship with both bedroom (F(2, 77)=5.20, @88) and living room (F(2,
93)=7.08, p=0.001) dust nicotine concentration.r&hveas a statistically significant
difference between opening all windows occasionadiypared to some windows
daily (p=0.046) and to opening most windows daily.003). Although there was a
statistically significant difference between openall windows occasionally
compared to opening most windows daily (p<0.00d1gre¢ was no difference
compared to opening only some windows daily (p=6)10verall, homes where
residents regularly opened windows to ventilatehthve had less contamination
present than homes with minimal ventilation.

Discussion
Significance

This is the first study to examine the role of singkrestrictions in THS
pollution in the homes of smokers. Study findingdicate that the stricter the rules
about smoking, the lower the levels of THS pollatio dust and on surfaces of
smoker homes. Analyses show that size of homeseptge carpeting, and
ventilation can affect THS pollution that accumatain household dust. Independent
of the number of smokers, home smoking restrictanms better compliance with
restrictions was associated with fewer cigarettesk®d inside the home, which in
turn lowered THS levels found on surfaces and st.ddomes with a complete ban
showed the lowest indoor smoking rates comparéanoes where smoking was

allowed. Our findings support a study by Wamboli anlleague® and Matt and
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colleague$" which found a significant difference in indoor skirg rate for homes
with a complete ban compared to homes with anyratiie!*'® Additionally, there
were differences in indoor smoking rates when campgdevels of home restrictions.
This suggests that implementing some restrictioag#ective in minimizing indoor
smoking, and subsequently THS contamination.

In exploring smoking restrictions further, | foutitht compliance with the
smoking restrictions also affects indoor smoking @nd in turn THS accumulation.
Homes where restrictions were broken many timesnhai@ cigarettes smoked inside
than homes where restrictions were never brokgardéess of rule strictness and
independent of the number of smokers. These firsdeamgphasize the importance of
not just having smoking restrictions, but the nsitgof proper implementation and
enforcement of these restrictions.

In addition to indoor smoking behavior, smokingtrietions, and compliance,
other factors contributed to THS contamination. @ahng for the number of
cigarettes smoked, smaller homes showed highereotrations of nicotine
contamination in dust than larger homes. One plessiplanation for this is that a
smaller home provides less space for nicotinegpeaise. Smaller homes contain less
furnishings and surfaces for nicotine to adsorthém larger homes. Therefore,
everything else being equal, nicotine concentratijger area are expected to be higher
in smaller homes.

Another home feature that influenced dust nicokavels in the home was
percentage carpeting. With regard to dust nicdbading, homes with more carpet

coverage showed increased nicotine loading (iez.np). However, the contrary was
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true for dust nicotine concentration; higher caqmaterage decreased nicotine
concentration (i.e., nicotine per gram of dust)e Taiter finding support earlier lab-
based research on nicotine contamination by Siagecolleaguésnvestigators
examined exposure-relevant emission factors (EREte laboratory setting by
simulating home and smoking conditions. A lower EREdicated higher sorption of
contaminants. Data revealed that nicotine EREFedsed with increasing furnishing
level; the more nicotine can bind to (i.e., carpatiture, draper), the lower its
EREF?

Study findings indicate that one remediation effeduced THS
contamination, but efforts to completely preventSebntamination were not
successful. Ventilation of the home by opening wind reduced nicotine levels in
dust. Despite efforts of residents to prevent Tid&t@mination by opening a nearby
window or door during active smoking, nicotine wabtllute and remain in dust and
surfaces of the home. Additionally, other remedmatfforts, such as using a fan, did
not reduce contamination. Perhaps fan use mershedies THS around the home
instead of removing it. Similar to findings by Foenn and colleagu¥s cleaning
efforts do not reduce THS contamination.

While larger homes, those with more carpeting, witld increased ventilation
had lower dust nicotine loading levels, this wastnee for surface nicotine levels.
Instead, only higher indoor smoking was associatigd higher surface nicotine
levels. Findings indicate that nicotine in duddlifferent than nicotine in wipes.

Surface nicotine is resilient in that no preventiwveemediation efforts can reduce its
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presence. This could also be true because in ody sample, residents dusted the
home less frequently than they vacuumed.

Home smoking restrictions have the potential tonglearesident behaviors.
Enforced restrictions have been shown to lowerandgonoking rates, thereby
reducing the amount of cigarettes smoked insidétimee. Residents should clearly
communicate home smoking restrictions to all hoakemembers, who the
restrictions apply to, and methods of implementatiod enforcement to ensure
compliance. Although some preventive and remediatiethods can reduce the
amount of contamination, it is the indoor smokiatgrthat contributes largely to THS
pollution.

Limitations

There are several considerations that may limiggreeralizability of and
affect the interpretation of findings from this dyu Questions about preventive and
remediation behaviors required recall of behavieithe past month, compromising
the accuracy and validity of responses. Additignatiost of the participants included
in the study were low income living in small homkastly, interviews conducted
were in person, and it is possible that participgmbvided answers they deemed
would be socially desirable by tobacco researchers.

Implication for future studies

Future studies on home smoking restrictions woeldelit from exploring the
interactions of home smoking restrictions with ¢astthat contribute to THS
contamination (i.e., home size, carpeting, wind®&)ult would be of interest to find

out how well restrictions hold up when compareth&se other factors. A replication
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study could also determine if some of the curremdifgs endure. In this study, smoke
drifting from the outside was predictive of onlyeofHS indicator compared to other
predictors. Although the current study suggestsghmoking restrictions reduce indoor
smoking rate, it would be helpful to determineg$idents implemented restrictions
specifically to reduce indoor smoking or if resitkealready exhibited these efforts
and defined the restrictions to adapt to theistife. The findings from this study
provide some information on potential targets ééiwention in reducing THS
contamination. In addition to establishing homerretsons, encouraging strict
compliance and regularly ventilating the home calp neduce THS pollution.

Chapter 3, in part, is currently being preparedstdsmission for publication to
Nicotine Tobacco Research is being prepared foligatton to Nicotine Tobacco
Research. Romero RA, Fortmann AB, Quintana PJE,Edbhatfield D, Hovell MF,
Zakarian J, Matt GE. Do Voluntary Smoking Rulese&ff Thirdhand Smoke Pollution
in the Home? The dissertation author was the pginmestigator and author of this
paper. The research was supported by the Calif@ioli@cco-Related Disease
Research Program of the University of Californiargrl3RT-0161H (GEM), National
Cancer Institute, Comprehensive Partnerships ta&e@ancer Health Disparities
Program grants #1U54CA132384 and #1U54CA132379 (;BM California
Tobacco-Related Disease Research Program, Offiteedfniversity of California,

Cornelius Hopper Diversity Award Supplement (RAR).
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Table 3.1. Participant demographics and home cteistics

Characteristics n =100
Sex

Male 25%

Female 75%
Median Age (years) 37.5
Quartile: 25-75 28.3-46.1
Race/Ethnicity

White 39%

African American/Black 30%

Hispanic 11%

Other 20%
Marital Status

Sngle 59%

Married/Living with partner 23%

Divor ced/Separated/Widow 18%
Education

Less than high school 10%

High school graduate/GED 21%

Some college 60%

College & above 9%
Employment

Not employed & not looking for employment 31%

Not employed & looking for employment 22%

Employed part-time 25%

Employed full-time 22%
Median Income $25,000

Quartile: 25-75 $12,000-$35,000
Median Square footage of residence 586.9

Quartile: 25-75 438.3-804.0
Median Proportion of house carpeted 74.7

Quartile: 25-75 54.5-81.7
Noticed smoke drift inside from outside

No 57%

Yes 43%
# of residents

1 20%

2 32%

3 13%

4+ 35%
# of children <11 years

0 59%

1 19%

2 14%

3+ 8%
# of smoker residents

1 58%

2 35%

3+ 7%




Table 3.2. Tobacco use, home smoking restrictiang resident behaviors

Percentages
Measures n=100
Indoor smoking rate (#cigs/week) 48.4
Minimum-Maximum 0-653
Quartile: 25-50-75 28.3-64.0-115.8
Outdoor smoking rate (#cigs/week) 317
Minimum-Maximum 0-375
Quartile: 25-50-75 17.5-39.5-90.5
Household smoking restrictions
Smoking allowed anytime 23%
Smoking allowed, with few restrictions 46%
Smoking not allowed, with few exceptions 26%
No one ever allowed to smoke 5%
Frequency of home restrictions broken (n£93)
Never broken 35%
Broken on a few occasions 49%
Broken on many occasions 15%
Preventive behaviors: Frequency of opening nearby
window/door when smoking inside home (n=98)
Residents never open window/door 3%
Some residents sometimes open window/door 52%
All residents always open window/door 45%
Remediation behaviors: Frequency of ventilating adiy
opening windows 7%
All windows are only occasionally opened 14%
Opens some windows daily 79%
Opens most windows daily
Frequency of ventilating home by using fans
Fans not used 17%
Some fans used occasionally 16%
At least onefanin daily use 67%
Frequency in the past 30 days
Vacuum entire house
Quartile: 25-50-75 3-8-23
Dust entire house
Quartile: 25-50-75 0-1-4.8

4Geometric mean
®Sum does not add to 100 due to missing data.
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Table 3.3. Partial regression coefficients of fextssociated with thirdhand smoke levels in

dust and on surfaces

Thirdhand Smoke Measures

Surface wipe Nicotine Dust Nicotine Dust Nicotine

(ug/m?) (ng/m?) (ng/e)
Bedroom Living Bedroom Living Bedroom Living

Factors room room room
Pseudo R* 0.088 0.073 0.173 0.158 0.222 0.207

p-value 0.018 0.050 0.005 <0.001 0.002 <0.001
Indoor smoking rate 0.80" 0.40° 0.51° 0.30° 0.36" 0.37"
Square footage of residence -8 -t -0.00062°  -0.00064" -.00038 -0.00032°
Percentage of home carpeted -t - - 0.0057* -0.0054" -0.0043"
Odor from smoke drifting -t -0.56" - -t -3 -3
inside
Open windows/doors during - - -t -4 - -
active smoking
Open windows

Opens some windows daily -t -t -0.72° -0.93" -0.57 -0.36"

Opens most windows daily -t -t -0.88" -1.05" -0.78° -0.66"

Use fans

WVacuum entire house
Dust entire house

Note: Pseudo Ror Tobit regression models based on partial ssjom coefficients listed in

the table.
"p<0.05

®/alues were nonsignificant
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Chapter 4
Rental Car Smoking Policies: Implementation Chaésand
Implications for Customers
Abstract

Background: The small, enclosed microenvironments of careacellent
reservoirs for thirdhand smoke (THS) due to smallimne, surface to volume ratio,
and favorable materials for sorption and depositidre high turn-over of rentals can
lead to the long-term pollution of the vast mapoft cars that may expose hundreds
of nonsmokers to THS toxicants over the lease aytcéerental car. The objective of
this study was to explore smoking policies for oadil rental companies and their
implementation and enforcement.

Method: The present study used data collected between 2@®2008 for the
Rental Car project in San Diego, CA. Research @sdsinterviewed representatives
from US national car rental companies operatingan Diego (Alamo/National,
Dollar/Thrifty, Enterprise, Hertz, Avis, and Budydboth at the corporate
headquarters (N=6) and local branch (N=125), taimregabout smoking policies and
their implementation. Descriptive analyses weredcmted to characterize rental car
companies and the enforcement of smoking policies.

Results Most (67%) national rental companies had a noksngopolicy in all
of their cars, and two permitted smoking in desigdamoker cars. With the
exception of Enterprise, however, confederates able to reserve and rent smoker

cars from all companies, even those with an offiscasmoking policy. Only
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Alamo/National stated that employees were traimetheir smoking policy, while
others referred their employees to the procedussual.

Discussion:Findings indicate that lack of employee trainimgl poor
communication with customers about smoking politiasslated to poor
implementation and enforcement of official smokpddicies at the branch level. This
explains why rental cars consequently become allutith THS, potentially
exposing future customers to toxic pollutants. Brdpaining and communication of
smoking policies to employees could lead to coasisinplementation, monitoring,
and enforcement of smoking policies at the braeghll

Introduction

As the number of smoking prohibitions in public o settings increases and
the social pressure from nonsmokers intensifieskens are becoming limited to
smoke outdoors and in private indoor locations saschomes and cars. In 2010, 9.2%
of United States (US) nonsmoking adults were expp¢s&SHS in a vehicle within the
previous seven days, based on the National Aduia&co Survey.With regard to
youth, King and colleagues found that in 2009, 22@& nonsmoking youth and
75.3% of smoking youth were exposed to SHS in ¢ased on the National Tobacco
Youth Survey Since there is no risk-free level of exposureltSSeven short
exposures to SHS are hazardous to non-smokershtieal

Thirdhand smoke (THS) contaminates indoor enviramsiand can lead to the
exposure of nonsmokers to toxic pollutdntsmg after cigarettes have been smdked
Research on the chemical and physical propertiesbaicco smoke and THS show

that within minutes of emission, tobacco smoke dusto carpets, walls, and fabrics,
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deposits on surfaces, and accumulates in°d&khough studies show that driver
smoking behavior is the strongest predictor of TdéStaminatiof, the small,
enclosed microenvironments of cars are excellegrmirs for THS and thus aid in
pollution. Car features such as small volume agt kirface to volume rafié®, and
interior surfaces and upholstégontribute to contamination of THS in cars. Other
factors such as vehicle speed, window positiontikaion system, and air
conditioning settings all influence air exchangesahat affect THS pollution in
cars®01

Current evidence suggests that exposure to THS kedadkealth risks. Nicotine
in THS reacts with components of ambient air (enigric acid, ozone) to produce
carcinogenic byproducts, tobacco-specific nitrosasi(TSNA) In vivo and in vitro
experiments suggest that components of TSNA leadiitmonary damad@ oxidative
stres$?, and affects multiple organ systems such as thgsluiver, and skif.

According to data based on the National Adult Taba8urvey, in 2010,
73.6% of US adults employed a voluntary completelsng ban — smoking “never
allowed in any vehicle” — in their caturrently, there are six states and one US
commonwealth that enacted laws to prevent smokingivate vehicles when children
are present’ Studies show that the public supports such1atfisind smoke-free car
laws work in reducing SHS exposure among childfen.

In 1936, Milwaukee, WI became the first United 8satity to institutionalize a
ban on smoking on all public transportatf@ihis act became a precedent in

protecting nonsmokers from SHS exposure while thagein public transportation.
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To date, there are 41 states with smoke-free ai overing public transportatioh
in addition to the federal law prohibiting smokiog airplane®.

Research on the dangers of smoking and SHS expasdrgrassroots efforts
propelled governments to institutionalize smoke-fiegislation. Unfortunately, these
laws do not include privately owned rental car camps. Rental cars are important
settings for better tobacco control policies amavyate excellent opportunities for
shaping smoking behavior. In 2013, there were @/@&million rental cars in service
available for public use and over 1.8 million werened and operated by national
rental car compani€d.Given the high turn-over rate of rental cars, e smoker
rents the car every five to ten rentals, it is gieghat the majority of cars in a rental
fleet can turn into smoker cars in a short peribtinoe 2*

Although smoking restrictions reduce the level efSTcontamination in cars,
they do not completely protect cars from contaniamétand nonsmoking passengers
from exposure to THS. Findings from Matt and cali@as revealed that 44%-54% of
nonsmoker national rental cars had nicotine in dnstsurface$’ Given the inherent
property of THS to linger beyond active smokingytat car customers are
inadvertently exposed to toxic chemicals evenefyttid not smoke in the car.
Investigators also reported that nonsmoker remta kbad lower levels of nicotine in
dust and surfaces compared to smoker cars. Addltigrsignage displaying
restrictions in the branch office and rental caesassociated with lower nicotine
pollution?®

In light of the chemical and physical propertiesTefS, potential health

hazards of exposure to THS, and prevalence of Td#&mination in rental cars, the
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objectives of this study were to 1) investigate kmg policies for national car rental
companies, 2) explore customer experience of rgstmoker and nonsmoker cars,
and 3) develop strategies to improve smoking pohgylementation at the branch
level.

Methods
Participants

The study was conducted in San Diego, CA betwe@7 20d 2008. Internet
searches and online phone listings identified malioental car companies operating in
the SD metropolitan area. National rental car camgsawere defined as companies
that operated in multiple states, including Cahfar Of all national car rental
companies, the following operated in San Diegon#dé\ational, Avis, Budget,
Dollar/Thrifty, Enterprise, and Hertz. Data repdrtame from interviews with
representatives of the corporate headquarters 6figtional car rental companies,
N=329 interactions during telephone reservatiotsagith the rental companies, and
N=125 rental agents of their San Diego branches.lstitutional Review Board at
San Diego State University approved the researctopol.

A listing of rental car branches was created frohictv branches were
randomly selected and rented from. The listing wadated periodically to include
any new branches that opened up after the stucdnbégdetailed explanation of car
sampling is available in Matt 202 Reservations were made by phone using a
sampling protocol. The research assistant (RA)estijng the reservation asked for a
smoker car (n=25), nonsmoker car (n=50), or didspetcify a smoking preference

(n=50).
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Measures

Data reported came from four distinct sourcesnigrview with corporate
headquarters, 2) observations based on telephseesations, 3) interview with rental
agents at the branch office, and 4) content arsabfsiental contract and website.
Interview with corporate headquarters

Representatives from national corporate headqsantere interviewed by
telephone. RAs called the headquarters and askgoktik with someone from public
relations (PR). In the case that a PR representatas not reached, a customer service
representative was interviewed.

Corporate respondents were asked if the compahamafficial smoking
policy. They were further asked to describe thecgand chose from three responses:
() “Smoking is allowed in all cars,” (2) “Some sare allowed to smoke in, and
other cars are not allowed to smoke in,” and (3n6King is not allowed in any cars.”
RAs additionally asked if smoker cars were avaddbl customers who request one.
Lastly, respondents were asked who is responblestablishing smoking rules, the
corporate headquarters or each individual branches.

RAs asked open-ended questions about how smokirgy pvas
communicated to rental agents. RAs asked if thedbras charged a monetary fine if
rules were violated and how much the fine costctieomer. In addition to customer
smoking inside the rental cars, respondents wewedaasbout smoking policies for
employees. RAs inquired about the rules for smokinipe branch, location of
smoking, and about employees smoking inside thialrears.

Observations based on telephone reservations
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RAs (confederates) called the reservation numbrea faarticular rental
company to request a rental car meeting the spatidns of the sampling design (size
and class). Upon reserving a car on the phonegedendites requested specifically for
a car in which he/she can smoke, a nonsmoker cdrgd mot mention needing a
smoker or nonsmoker car. Each call made was dodach@ma weekly call log that
included information such as branch name, if axas reserved from the branch, and
reason for not being able to rent from the braR&#asons for not renting a car from a
particular branch were categorized into six categol1) the agency was out of
business or closed at the time of the call, (1)ttaech is a specialty rental car agency
(i.e. only rents to military or dealership custos)e(3) no car available (i.e. requested
size not available, all cars sold out), (4) onlysimoker cars available, (5) no smoker
cars available, and (6) other.

Interview with rental agents at the branch office

At the time of car pick up, confederates recordela rental agents confirmed
the car’s smoking status based on the car resefiedmoking is allowed in a smoker
car, (2) no smoking is allowed in a nonsmoker oa(3) if the rental agent did not
mention any smoking policy for cars reserved withemy preferred smoking status.

Confederates conducted semi-standardized exiwvietes at each branch when
the rental car was returned. Unlike the corponatierviews, which were more formal,
confederates asked the rental agents interviewtigneduring a casual
conversatiorf> Questions asked included company official smokiakicy, detection
for tobacco use in the car, remediation if somesimeked inside the car, consequence

of smoking policy violation, amount of fine, and plmyee smoking policy at branch.
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Rental agents who checked in the returned cars agied the following
guestion: “What are your company'’s rules about snwpk your cars?” Confederates
asked rental agents to describe how employees etieckustomers followed
smoking rules. A follow up question was asked hbaytwould determine if
customers smoked cigarettes in the car and whatbr@amployees did if smoking
occurred in the car. Rental agents were aske@yf tharged customers a monetary
fine if rules were violated, how much fine they i@ and how successful they were
at collecting the fine.

Confederates inquired about company smoking p@lnty employee smoking
behavior. Rental agents were asked if the compadyahsmoking policy, if
employees smoke at the branch, and if they smakddrihe rental cars.

Content analysis of rental contract and website

Rental contract and the rental company websites s@arched for references
to smoking or nonsmoking policies, including potainpenalties.
Statistical Analysis

Data were checked for data entry errors and missang prior to statistical
analysis. Some responses were aggregated due liccamale sizes and were recoded
for data analysis. Descriptive analysis was coretlitd characterize rental car
companies using SPSS v21 softwAre.

Results
Interview with corporate headquarters
Table 4.1 displays results of interviews with naibheadquarter

representatives. Four companies were grouped tegaththey were owned by the
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same parent companies: Alamo/National and Dollaiffih With the exception of
Avis and Enterprise, all national companies rembéate official corporate policy about
smoking in rental cars. The official corporate smgkpolicy for Alamo/National,
Dollar/Thrifty, and Hertz was that all cars are samoker; smoking is prohibited in all
rental cars. However, both Alamo/National and Hedd rental cars available to
smoke in. Avis and Budget permitted smoking, buiteéd smoking to designated
smoker rental cars. The representative for Entsgmiated that its policy varied by
region, and for the San Diego region, all cars wemesmoker. With the exception of
Enterprise, the corporate headquarters were regpefgr establishing a uniform
official company smoking policy.

The interviews with corporate representatives riagethat local staff training
and policy implementation varied by company. OnlgrAo/National provided
training for employees about the smoking policy: f@ other companies, however,
the policies were limited in written form for empkes (i.e. company manual).

All companies except for Enterprise mentioned atiiection and/or physical
inspection as methods to detect policy violatiodd®onally, remediation efforts
included detailing the rental cars and/or deodongzo mask the odor. Although Hertz
stated that all their cars were nonsmoker, the dugatler representative stated that
once a car has been smoked in, it became a smoiteY\lhen customers violated
nonsmoking policies, only Budget and Enterprisegbd a fine, and the
representative for Dollar/Thrifty did not know iffme was charged. Only the

representative for Dollar/Thrifty was able to confithat they had established rules
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for employee smoking in rental cars. It was noaciérules for other companies
existed as representatives interviewed reportedtiteg did not know.
Observations based on telephone reservations

Table 4.2 displays the type of car requested atirtie of reservation from
each of the rental companies by car smoking st&usrall, reservations for
nonsmoker cars and cars without a specified smaitaigs were successful in 52%
and 53% of attempts, respectively; that is, it toakaverage about two attempts to
reserve a nonsmoker and undesignated cars. Ootitraiy, it took on average five to
six attempts to reserve a smoker car.

Reasons for why the confederates were not ablkestrve a specified car
varied by the car's smoking status. The top redspwhy nonsmoker cars and cars
with unspecified smoking status were not able toeserved was that there were no
cars available for the day requested. As for smok&es, the number one reason why
confederates were not able to reserve them waslihars available at the branch for
the day requested were nonsmoker cars.

With the exception of Enterprise, confederates vabite to reserve smoker
cars from all companies even if their corporateqoes stated that all their cars are
nonsmoker. On the other hand, despite offering &modrs, rental agents at Avis and
Budget rejected requests for a smoker car in 5388k of attempts, respectively.
Confederates succeeded in reserving nonsmokefroarsall companies. Similarly,
cars without a specified smoking status were sstaly reserved from all companies
except for Alamo/National which had no cars avddadi the time the reservations

were made.
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Interview with rental agents at branch office

Table 4.3 shows findings regarding 125 cars reffitata the six companies.
Reflecting the distribution of rental car brancireSan Diego, most cars were rented
from Enterprise (40%), Hertz (26%), and Avis (20%)is distribution reflects the
sampling design and the proportional distributibnemtal car branches in the San
Diego Metropolitan area.

Upon car pick up at the branch, rental agentsicoetl that confederates could
smoke in the reserved smoker cars and that thesenavamoking in the reserved
nonsmoker cars. The former was true even if thparate policy indicated that all
rental cars are nonsmoker. With respect to undpdaifars, rental agents generally
failed to inform the confederates of their smokpadicy. However, in some
Enterprise (29%) and Hertz (9%) branches, agentgiomed to the confederate that
smoking is not allowed in cars, which is consisigith corporate policy.

Branch smoking policy

To learn more about smoking policies at local bhawoifices, confederates
conducted unobtrusive semi-standardized intervigitis rental agents at the time the
confederate returned the car. To maintain the uosive nature of the interview, no
interviews were conducted at return visits to anba

Consistent with corporate nonsmoking policies, naggnts at Alamo/National
(100%) and Dollar/Thrifty (83%) branches stated #ihcars are nonsmoker.
Nevertheless, confederates were able to reserveeahdmoker cars from these

companies.
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According to their corporate policy, all Hertz care nonsmoker, while Avis
and Budget offer smoker cars. However, rental agathiocal branches provided
responses inconsistent with corporate smoking jgslicRoughly half of agents stated
all cars are nonsmoker, while the other half inidaghat smoking is permitted in
some or all cars or that there was a no-smokinigyol

In contrast to all other national car rental comesisampled, Enterprise rental
agents consistently stated the company’s nonsmadofigy was that all rental cars
are nonsmoker.

Detecting violations of smoking policies

Table 4.4 shows that, across all companies, reatahgents relied on tobacco
smoke odor as the most common method to detechehetistomers had smoked in
the car (36%). This was followed by physical inget(17%), such as looking for
the presence of ashes, cigarette butts, and/orrbarks, and both odor and physical
inspection (19%). Some agents did not specify aiipenethod of detecting tobacco
use in the car (12%), some said they did nothiB§d)l and a few did not know (3%).
Confederates did not ask 11 rental agents dueptatevisits, as well as five agents
since those employees said there were no rules.

Cleaning

Protocol of cleaning car after smoking policy viada varied by company and
branch. A little less than a quarter of those qaastl (24%) stated they did nothing if
customers violated the smoking policy. Some ageintply said they cleaned/detailed
the car (7%), turned the car into a smoker unit)(d 3% of agents did not know

what to do if a customer violated the smoking polBome agents (33%) stated that
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they charge a fine specifically to cover detailiegs. Confederates did not ask nine
agents since they were questioned before and statfrsince those employees said
there were no rules.
Penalties/Fines

A majority of branch staff (58%) reported charganfine, while 10% said it
depended on the extent of damage (i.e. odor asdjorof tobacco use). The values of
the fines charged were as follows: $50 - <$75, 28%6; - <$100, 2%; $100+, 35%.
With regard to success in fine collection, a litikeer a quarter (29%) stated they
always collected a fine from customers who violaetbking rules, 11% frequently
collected fines, 34% occasionally collected fires] 3% said they never collect fines.
A few agents (23%) reported not knowing how oftgaras were successful in
collecting fines. A few agents stated that aftestomers complained about the fines,
their managers told them to reverse the chargea (ad shown).
Branch employee smoking policy

Asked about employee smoking policies at rentabcanches, 36% stated that
employees smoked in designated smoking areas dingwutside the building), 26%
said that there was no smoking allowed, 11% sadcktivere no rules about employee
smoking, and 27% stated they did not know whabffieial rule was about employee
smoking. The majority of those questioned (92%}adrthat employees were not
allowed to smoke inside the rental car. Few agstatted that employees can smoke
inside rental cars (4%) and did not know if empks/emoked inside rental cars (4%).

Content analysis of rental contract and website
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Confederates looked for any indication of smokingqy in the rental contract
or company documents. Upon perusal of rental contracompany documents, some
branches clearly stated the smoking policy. Ovéfrdid&nterprise branches (78%)
had “No Smoking” stamped in red on the front of tletal contract. All other
branches did not have any written policy for custosmoking in rental cars.

Discussion
Significance

This is the first study to look at smoking policefsrental car companies from
corporate headquarter, local branch, and custoersppctives. This paper contributes
to the growing literature of smoking regulationsl anles for the hospitality industry
by providing insight to how corporate policies arplemented at local branches and
experienced by customers. Our findings indicatéekan though national rental car
companies had explicit smoking policies, thesegoedi differ significantly between
companies and are implemented with little guidaamoe training at the local branch
level As a consequence, customers experiencaeiff smoking policies with
different rental car companies, are exposed tauesisigns of tobacco smoke (i.e.
odor, ashes), are able to rent smoker cars fronpaaras that presumably only offer
nonsmoker cars, and there is no reliable appraaatonitor if customers have
smoked in nonsmoker cars. Overall, the existingcpd and their implementation fail
to protect cars from accumulating THS pollutantd anstomers from exposure to
these pollutants even if they requested and a siitekecar.

The corporate smoking policy did not seem to besisbently communicated

and implemented at the local car rental branchdiRgs from the study suggest that
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mere provision of written policies in lieu of prapamployee training
(monitoring/compliance checks) was not sufficiemtg resulted in poor
implementation and enforcement of the smoking gohtith the exception of
Enterprise, smoker cars could be reserved andd-émm Alamo/National,
Dollar/Thrifty, and Hertz. Customers should notdixe to reserve and rent smoker
cars from these companies since they have a noisgpklicy. On the contrary,
agents at Avis and Budget rejected half of therieg®n requests for smoker cars.
According the rental agents, all their cars aresnwokers. This was quite surprising
since these two companies offer cars that custooarsmoke in. In essence,
knowledge of company policy fell short of effectnatit, and works both ways —
offering smoker cars given a no-smoking policy a&ing-versa. Agents at the
reservation level and rental desk failed to impletwrporate policies.

Aside from lack of training, there may be anotheasons for the low
implementation and enforcement of national corgopatlicies. Some branches were
franchises. The data presented in this study didliseriminate between those
branches that were franchises and those that vpemr@ated by corporate entities.
Therefore, though it would seem that branches wetémplementing corporate
policy, it may be that some of the branches indllidethe study were franchises
implementing their own policy, something that may be the same as the corporate
policy. Different local anti-tobacco laws could éaip the incongruence for employee
smoking policy between corporate and branch reptasees. Since 1988, the
California State Workplace Smoking Law banned indoooking in all public

working places. This state law, as well as locdimances, have been upheld in San
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Diego County?® Therefore, branch employees (e.g., Avis and By)dgéto were not
aware of the official smoking policy, may be stgtsmoking policies based on local
jurisdiction and not necessarily the official corgi@ policy.

Although several national car rental companies hahentarily sanctioned a
no-smoking policy in 100% of their flé8¢’ since data for this study were collected, it
is unknown to what extent the policy is implemende@nforced. Further
investigation to ascertain follow-through of thiglipy would be beneficial to
nonsmoking customers and passengers, and as aatwaltool for internal review of
company policy implementation.

In the study by Matt and colleagues, investigatousid that rental cars are
polluted with THS regardless of smoking stettBindings from the current paper
provide a possible explanation as to why rentad eae contaminated with THS. The
apparent lack of employee training and poor comatian with customers leads to
gaps in knowledge about the smoking policy andrigxementation and enforcement.
Recommendations

Although smoke-free laws provide protection fromSsékposure in public
transportation, these laws do not apply to privatgal car companies. Instead, some
rental car companies have voluntarily set poligigslace for their customers. With
one exception, this study showed that these valyalicies are poorly implemented.
This could result in a majority of rental cars lgppolluted with THS regardless of
smoking policies> There are several ways to increase compliancethdtismoking
policy. First and foremost is communication and iretars to customers and

employees about the official smoking policy. All gloyees, from customer service to
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rental agents, could be informed of the officialo&mng policy so that a consistent
policy is given to all customers. The second metisqatoper employee training of
rental agents at the reservation frontend, car-pgkand return. If the smoking policy
is strictly that all cars are nonsmoker, trainiglld include methods of implementing
and enforcing the smoking policy, as well as reratain for policy violation.
Organizational psychologists specialize in develgm@mployee training programs.
There are several models for training prograrasailable which companies can avail
of to enhance their employee training. Rental aggeatild be trained to remind
customers of the policy and fine for violation la¢ time of car check-out. Lastly,
compliance checks and reinforcement would aid iprovied implementation.
Employees could charge and collect fines for poliojation consistently. The
consistent collection of fines may deter custonfiens: smoking the next time they
rent a car from the same company. Additionally,fthes collected can offset the cost
of detailing the cars for maintenance due to THBupon.

Visual cues may aid in communication and increasgdpliance. Companies
could display no smoking signs on walls, key chaamsl window decals to remind
both employees and customers of policy. These masesas visual cues of the
company’s official policy, as well as help drivenspassengers enforce the rules if
smokers are riding with nonsmokers in the same\iaual cues lead to customer
compliance and lower THS contaminatfdrRental contracts can also include the
company’s smoking policy. A well-placed no smoksigmp on the rental contract’s
front page and on a checklist of additional chaxgmgd ascertain that the policy has

been communicated to the customers. The agent bawlel customers initial next to
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notices of fines that will be charged for violatisignoking policy along with insurance
waivers. Companies could include smoking policytl@website through the
Frequently Asked Questions section and as an optieem requesting a reservation
online. In addition to visible signs of tobacco usalecting objective measures of
THS contamination could aid in enforcing smokindiggoand collecting fines.
However, it may be years until the technology fead and reliable rapid test kit
will become available for commercial use.

Another strategy would be to offer employees ineestto be diligent about
detecting tobacco use in returned cars. Althougbntives would encourage
employees to implement and enforce the smokingydlnis could also work against
nonsmoking customers who rented cars that werequgly smoked in but not
adequately cleaned.

Limitations

Though this is the first study to report about smglpolicies of national car
rental companies and their effects on customerrestqpee, there are a few limitations.
First is the interview of PR at corporate headara/lthough respondents
interviewed were generally knowledgeable aboustheking policy, it is possible
that another company representative might not baea better suited to answer
guestions about policy and employee training. Adddlly, in a few cases, the PR
was not interviewed but a customer service reptaiea whose knowledge about
corporate policy may be limited.

Another potential limitation is social desirabiliyd self-serving biases. It is

possible that representatives interviewed from eddquarters and branches
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provided more desirable answers as a public relaianeuver. On the other hand,
confederates’ notes on informal exit interviewstgdaot shown) suggested that agents
appeared to be honest in their response. Addiligred some of the answers provided
by interviewees were not in support of official queny policy, or they stated that they
did not know the policy, it is unlikely that thesponses provided were meant to shed
a favorable light to the company.

Small sample size may limit the precision of estesaThough the number of
branches selected for each company were due twdamasampling protocol and
represented the proportion of different companjgeyating local branches in San
Diego, a larger sample size would provide moreipesestimates for companies with
fewer local branches.

Conclusion

Though most national rental car companies haveiaffsmoking policies, the
lack of employee training and communication reguitepoor implementation,
monitoring, and enforcement of the policy. Thusaority of rental cars, regardless
of smoking designation, exhibited THS contaminati@md potentially expose
nonsmoking customers to toxic pollutants. A wellmcounicated, implemented and
enforced no-smoking policy from these national cames would encourage
nonsmoking customers to be diligent in requestimgsmoker cars from other rental
car companies (i.e. independent companies). Isdhe vein as the hotel industry,
these independent companies may change their polmrger to compete for
business, to adhere to local and state i3wes simply to concede to pressure from

nonsmoking customers.
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Chapter 4, in part, is currently being preparedsidsmission for publication of
the material. Romero RA, Fortmann AB, Quintana Rd&vell, MF, Zakarian J, Matt
GE. Rental Car Smoking Policies: Implementationl@éhges and Implications for
Customers. The dissertation author was the prinmagstigator and author of this
paper. The research was supportethigyCalifornia Tobacco-Related Disease
Research Grants Program, Office of the Univerdit@alifornia grant 15RT-0160

(GEM).



Table 4.1. Interview with national rental car caiqte headquarters
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Rental Car Company

Alamo/ Dollar/ Enterprise Hertz Avis Budget

Smoking Policy National Thrifty
The company has an official Yes Yes No Yes Ne Yes
smoking policy
Official smoking policy All cars All cars All cars® All cars Smoking Smoking

nonsmoker nonsmoker nonsmoker nonsmoker permitted in permitted in

smoker cars smoker cars
Smoker cars available Yes No -2 Yes Yes Yes
Responsible party for making HOQ HQ Individual HQ HQ HQ
smoking policy regions
Employee smoking policy training New hire No training, -7 No training,
training referral to manual referral to manual
Policy communication Polices and -7 Policies and Don’t know Don’t know
procedures manual procedures manual

‘Written policy available for Yes Yes Yes Yes Yes
employees
Signs of policy violation Odor; butts Odor e Odor; ashes; butts Odor; ashes
Remediation if policy violated Detail; Deodorizer Varies by Becomes a smoker Detail

deodorizer operation unit; deodorizer
Fine penalty for violation No Don't know Yes No No Yes
Success in fine collection Rarely Always
Employees allowed to smoke onsite Yes Yes Varies by region  Don’t know Don't know Yes
Employees allowed to smoke in Don't know Yes Varies by region  Don’t know Don't know Don't know

rental cars

%0Only for San Diego region.
PMissing response. Enterprise completed a questianimstead of a phone interview.
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Rental Car Companies

Alamo/ Dollar/
Reservation Experience National® Thrifty ® Enterprise® Hertz® Avis® Budgef
Type of car requested
Nonsmoker 2 4 50 20 14 6
Smoker 6 4 60 38 20 11
Nothing specified 2 1 50 21 16 4
Nonsmoker cars
Reservation success
Car not reserved 1 1 24 10 7 3
Car reserved 1 3 26 10 7 3
Reason for not renting cer
Agency out of 0 0 5 2 1 1
business/Closed
Not a rental car 0 0 6 1 0 0
agency
No car available 0 1 12 7 6 2
Other 1 0 1 0 0 0
Smoker
Reservation success
Car not reserved 4 2 60 27 15 6
Car reserved 2 2 0 11 5 5
Reason for not renting cer
Agency out of 0 0 3 7 0 2
business/Closed
Not a rental car 0 0 2 3 0 0
agency
No car available 0 2 2 6 4 1
All cars non smoking 4 0 53 8 8 3
Out of smoking cars 0 0 0 1 3 0
Other 0 0 0 2 0 0
No preference specified
Reservation success
Car not reserved 2 0 26 10 3 3
Car reserved 0 1 24 11 13 1
Reason for not renting cer
Agency out of 1 -- 4 3 0 1
business/Closed
Not a rental car 0 -- 6 1 0 1
agency
No car available 1 -- 12 6 3 1
All NS 0 - 4 0 0 0

%Corporate official policy is that all cars are nomker.
"Corporate official policy is that smoking is pertei in smoker cars.
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Table 4.3. Confederate rental experience at thateoupon car pick-up

Rental Car Companies

Alamo/ Dollar/
National® Thrifty>  Enterprise? Hertz? Avis® Budget®

Rental Experience N=3 N=6 N=50 N=32 N=25 N=9
Type of car rented
Nonsmoker 1 3 26 10 7 3
Smoker 2 2 0 11 5 5
Unknown 0 1 24 11 13 1

Staff confirmed smoking designation of the
requested car

Smoking not allowed in nonsmoker cars 1 3 26 10 7 3
Smoking allowed in smoker cars 2 2 - 11 5 5
Smoking not allowed in cars, in general --¢ 0 7 1 0 0
Staff did not mention any smoking -t 1 17 9 13 1
policy

Rental contract/documents state company

policy about smoking
Documents state smoking is not allowed 0 0 39 0 1 0
in the car
Documents don 't state anything about 3 6 11 31 24 9

smoking policy

%Corporate official policy is that all cars are nomker.
"Corporate official policy is that smoking is pertei in smoker cars.
‘Not applicable.
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Table 4.4 Informal exit interview upon return ohtal car

Rental Car Companies

Alamo/ Dollar/
Rental Experience National® Thrifty* Enterprise* Hertz* Avisb Budget®
Company policy about smoking in rental cars
Smoking allowed/No rules 0 0 1 1 5 1
All nonsmoker cars 3 5 45 16 10 5
Some smoker/some nonsmoker cars 0 1 0 14 6 2
Don't know 0 0 0 1 0 0
Didn't asks 0 0 4 0 4 1
Method of detecting tobacco use in car
Nothing 1 0 0 7 4 2
Physical inspection 1 1 8 4 2 3
Odor detection 0 3 19 8 7 2
Physical inspection & odor 1 0 12 6 1 1
Did not specify method 0 1 6 5 1 0
Don’'t know 0 1 0 2 0 0
Didn't ask 0 0 5 0 5 1
Not applicable 0 0 0 0 5 0
Action taken if smoking policy violated
Nothing 1 1 2 14 6 2
Clean/Detail 0 0 2 2 2 2
Car becomes smoker unit 0 1 0 5 0 0
Charge fine 2 2 17 5 2 2
Charge fine for detail 0 2 24 4 6 0
Don 't know 0 0 1 1 0 1
Didn’t ask 0 0 4 0 4 1
Not applicable 0 0 0 1 5 1

%Corporate official policy is that all cars are novker.

"Corporate official policy is that smoking is pertei in smoker cars.

‘Some branches were rented from more than onceraexitzinterview was not conducted
since the representative recognized the confederate
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Table 4.4 Informal exit interview upon return ohtal car Continued)

Rental Car Companies

Alamo/ Dollar/
Rental Experience National® Thrifty® Enterprise’ Hertz* Avis® Budget®
Fine charged for violating rules
No 1 0 1 21 7 3
Yes 1 6 42 6 7 1
Depends 1 0 2 4 1 3
Don''t know 0 0 1 1 0 0
Didn't ask* 0 0 4 0 4 1
Not applicable 0 0 0 0 6 1
Amount of fine
850 -<§75 1 0 13 3 L 3
8§75 -<8100 0 0 10 1 3 1
$100+ 1 2 19 1 3 0
Depends 0 0 1 2 L 0
Don’t know 0 4 2 3 0 0
Didn’t ask* 0 0 4 0 4 1
Not applicable 1 0 1 22 13 4
Frequency of suceess in collecting fine
Never 0 0 1 0 L 0
Occasionally 0 1 15 4 2 2
Frequently 0 0 8 0 0 0
Always 1 1 15 0 3 0
Don 't know 1 4 2 7 L 1
Didn’t ask? 0 0 8 3 6 2

%Corporate official policy is that all cars are nomnker.

®Corporate official policy is that smoking is pertai in smoker cars.

‘Some branches were rented from more than onceraexitainterview was not conducted
since the representative recognized the confederate
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Rental Car Companies

Alamo/ Dollar/
Rental Experience National® Thrifty®  Enterprise® Hertz® Avis? Budget®
Company policy about employee smoking
No policy 1 0 5 3 2 1
Designated area 2 5 10 11 6 4
No smoking allowed 0 1 11 6 7 2
Don't know 0 0 16 9 3 0
Didn''t ask® 0 0 8 3 K 2
Employee smoke inside rental car
Yes 0 0 0 3 1 0
No 3 5 42 23 16 6
Don't know 0 1 0 2 1 0
Didn't ask® 0 0 8 4 7 2

%Corporate official policy is that all cars are nomker.

"Corporate official policy is that smoking is pertei in smoker cars.
“Some branches were rented from more than onceraexitinterview was not conducted

since the representative recognized the confederate



10.

84

References

King B, Dube S, Homa D. Smoke-Free Rules an@i@#itand Smoke Exposure
in Homes and Vehicles Among US Adults, 2009-2018vhronic Dis.
120218 ed. Vol. 10, 2013.

King BA, Dube SR, Tynan MA. Secondhand smokeoskpe in cars among
middle and high school students--United StatesQZD9. Pediatrics
2012;129(3):446-52.

U.S. Department of Health and Human Services. Héalth Consequences of
Involuntary Exposure to Tobacco Smoke: A RepothefSurgeon General.
Atlanta, Georgia: U.S. Department of Health and ldarBervices, Centers for
Disease Control and Prevention, Coordinating Cdotdrealth Promotion,
National Center for Chronic Disease Preventiontdadith Promotion, Office
on Smoking and Health, 2006.

Sleiman M, Destaillats H, Smith JD, Liu C, AhniddWilson KR, Gundel LA.
Secondary organic aerosol formation from ozoneaitat reactions with
nicotine and secondhand tobacco smoke. Atmos BEmvitd0;44:4191-4198.

Singer BC, Hodgson AT, Guevarra KS, Hawley Ehzaroff WW. Gas-phase
organics in environmental tobacco smoke. 1. EffeE@mmoking rate, ventilation,
and furnishing level on emission factors. Enviran Bechnol 2002;36(5):846-
53.

Fortmann AL, Romero RA, Sklar M, Pham V, Zakaria Quintana PJ,
Chatfield D, Matt GE. Residual tobacco smoke indusars: futile efforts and
persistent pollutants. Nicotine Tob Res;12(10):13889

Matt GE, Quintana PJ, Hovell MF, Chatfield D, M&, Romero R, Uribe A.
Residual tobacco smoke pollution in used carsdte: sir, dust, and surfaces.
Nicotine Tob Res 2008;10(9):1467-75.

Offermann F, Colfer R, Radzinski P, RobertsoBxposure to Environmental
Tobacco Smoke in an Automobile. Indoor Air 2002.

Van Loy MD, Riley WJ, Daisey JM, Nazaroff WW. gmic behavior of
semivolatile organic compounds in indoor air. 2cdline and phenanthrene with
carpet and wallboard. Environ Sci Technol 2001;B35@0-7.

Cao Y, Frey HC. Modeling of Human Exposurentd/ehicle Pm(2.5) from
Environmental Tobacco Smoke. Hum Ecol Risk Ass@&$3)1608-626.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

85

Ott W, Klepeis N, Switzer P. Air change ratésnotor vehicles and in-vehicle
pollutant concentrations from secondhand smokexpd Sci Environ Epidemiol
2008;18(3):312-25.

Sleiman M, Gundel LA, Pankow JF, Jacob P, Shdger BC, Destaillats H.
Formation of carcinogens indoors by surface-mediegactions of nicotine with
nitrous acid, leading to potential thirdhand smbkeards. Proc Natl Acad Sci U
S A 2010;107(15):6576-81.

Rehan VK, Sakurai R, Torday JS. Thirdhand smakew dimension to the
effects of cigarette smoke on the developing l#g.J Physiol Lung Cell Mol
Physiol;301(1):L1-8.

Hang B, Sarker AH, Havel C, Saha S, Hazra Takjck S, Jacob P, 3rd, Rehan
VK, Chenna A, Sharan D, Sleiman M, Destaillats n@el LA. Thirdhand
smoke causes DNA damage in human cells. Mutage@$;28(4):381-91.

Martins-Green M, Adhami N, Frankos M, Valdez Ghodwin B, Lyubovitsky
J, Dhall S, Garcia M, Egiebor I, Martinez B, Grdé¢W, Havel C, Yu L, Liles S,
Matt G, Destaillats H, Sleiman M, Gundel LA, BentN, Jacob P, 3rd, Hovell
M, Winickoff JP, Curras-Collazo M. Cigarette smdk&ins deposited on
surfaces: implications for human health. PLoS Ob&429(1):e86391.

www.no-smoke.orgSmokefree Cars. Vol. 2013.

Thomson G, Wilson N. Public attitudes to lamsdmoke-free private vehicles:
a brief review. Tob Control 2009;18(4):256-61.

Hitchman SC, Fong GT, Zanna MP, Hyland A, B&iisavers M. Support and
correlates of support for banning smoking in caitb whildren: findings from
the ITC Four Country Survey. Eur J Public Healtii®B60-5.

Nguyen HV. Do smoke-free car laws work? Evidefiom a quasi-experiment.
J Health Econ;32(1):138-48.

American Nonsmokers' Rights Foundation. Snrekefransportation
Chronology. Vol. 2013, 2005.

healthindicators.gov. Smoke-free air laws ciogepublic transportation. Vol.
2013, 2013.

Auto Rental News. Fact Book 2013. Vol. 2013120



23.

24,

25.

26.

27.

28.

29.

86

Matt GE, Fortmann AL, Quintana PJ, Zakarian Rdimero RA, Chatfield DA,
Hoh E, Hovell MF. Towards smoke-free rental carseaaluation of voluntary
smoking restrictions in California. Tob Control 201

IBM Corp. Released 2012. IBM SPSS StatisticsNondows VA, NY: IBM
Corp.

Tobacco Control Resource Program. Smoking L&ek.2013 County of San
Diego.

Auto Rental News. Avis Budget Receives Nati®ralbke-Free Business
Award. Vol. 2013, 2011.

Auto Rental News. Hertz's Fleet is Now Smoked-i\Vol. 2013, 2013.

Medsker K, Holdsworth KM. Models and stratedwstraining design. 1 ed.
Silver Springs, MD: International Society for Perfance Improvement, 2007.

Stoller G. More hotels go completely smoke-ft¢8A Today, 2011.



CHAPTER 5
Conclusion

Smoking restrictions refer to a broad range ofrgfby individual, families,
communities, organizations, and businesses aimptgcting nonsmokers from
secondhand smoke exposure. Though increasing wlgrdy, their voluntary nature
creates challenges in their establishment, impléatien, and enforcement. The three
papers presented in this dissertation examinetyfes of smoking restrictions that
are in use in private homes and in rental car comegawith a focus on their
implementation, and their impact on the pollutidipovate homes with THS
toxicants.

Chapter 2 examined resident background and belsatviat affect agreement
about the presence and agreement of a home smiskimgetween pre-teens and their
parents. Findings revealed 1) there is significhsdgreement regarding smoking
restrictions; 2) disagreements are partly a fumotibresidents’ smoking behavior and
smoking-related practices; and 3) because of ttissgreements, multiple reporters
are needed to understand a family’s smoking resms. Previous studies that used
one reporter may be misreporting the true preva@&itiome smoking bans due to
misclassification of the household’s smoker statnsl therefore the protection of
nonsmokers. Another important implication of thasdy is that it provided an insight
as to why residents disagreed on the presenceahalete ban. Findings revealed
that inconsistent smoking behaviors by residerad te confusion among household
members about smoking restrictions, and thus wejsnt reporting and

enforcement.
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Chapter 3 investigated the role of smoking restns on thirdhand smoke
contamination in homes of smokers. Findings revetdat 1) smoking restrictions
have a signifincant impact on SHS and THS regasdi¢she number of resident
smokers; 2) smoking restrictions affect THS padlntthrough their indirect effect via
SHS; and 3) remediation efforts affect THS in dugtnot on surfaces. Surface
nicotine deposits were persistent and not easihoxed by remediation efforts nor
prevented from adsorbing.

Chapter 4 examined smoking policies of rental canganies from the
perspective of corporate headquarter, local braaath,customer. Findings revealed
that though rental car companies had an officialldng policy, enforcement at the
local branch level was inconsistent, failing totead customers from THS. Despite
having an official policy set by coporate managetmsome branches did not
implement the policy while others did. This potatlyi exposes future customers to
thirdhand smoke contamination. One of the reasonthfs inconsistency is the lack
of training and communication of the policy estab&d by corporate to its employees.
An important implication of this study is to inforthe hospitality industry of potential
targets for improvement in creating a smoke-freerenment for their customers.

Challenges and potential barriers of voluntary smokng restrictions

Voluntary smoking restrictions are increasingly plap in settings where
public smoking bans do not apply. While they aexifble, simple, and inexpensive to
implement, this research has shown that thesesodle reasons that limit their
effectiveness. First and foremost, voluntary smgkastrictions often lack a clear

definition of the restriction. Whether in the hoorea business, there seems to be a
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lack of details regarding what defines a smokirgjrietion. Another challenge is the
lack of communication about the restriction. Restdeand staff alike inconsistently
communicated the restriction to guests and custeniérerefore, visitors and
customers who smoke potentially violated restricdithey were unaware of. With
regard to rental car companies, eagerness to mpiafibBnow comes at the expense
of later repercussions. Rental agents reverse ftnappease customers who complain
about getting charged a fee for violating the smgliolicy. This makes it difficult for
employees to be reinforced for enforcing the restms. Furthermore, residents may
believe that preventive and remediation effortsaalequate at minimizing SHS
exposure and THS contamination, and therefore sistantly implement smoking
restrictions.
Future research direction

Effective voluntary smoking restrictions are img@mtt tools to reduce smoking
and SHS and THS exposure because they may be lthwols to restrict smoking in
private settings. Investigators interested in mining SHS and THS exposure in the
home should focus on the household as a unit idstEselect residents to ensure that
all residents are aware and agree on the restrgstend how to implement, monitor,
and enforce them. Trained research staff can pecasdistance in developing
operational definitions of a smoke-free home or plate home ban that all residents
understand and agree upon. Staff can focus ongkggts such as communication of
the restrictions to visitors, establishment of gipeemoking locations, appropriate
consequences for violation, reinforcement to smolsgmoking locations, preventive

and remediation efforts, and measurement tools.offtechnology such as text
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messaging can afford instant communications betyeeticipants and research staff
of air quality, presence of toxicants, and allegydreedback on exposure and
pollution with use of air monitors and biomarkeam @ccompany the study to provide
objective measures.

As technological advances have made possible agagtal time and
telemetry systems, future studies may benefit frmplementing such feedback
contingencies in interventiori$.It would be of interest to determine if feedbabloat
secondhand smoke pollution and reinforcing contieges would deter smokers from
smoking inside the home and/or car, or adherectingplete ban. The use of this
technology, along with a clear definition of a cdetp ban, may encourage
establishment of a truly smoke-free environment.

Researchers interested in examining the effects@®pérental car companies’
smoking policies can focus on companies such asrpinge. A closer investigation of
this company might inform other rental companies bo effecticely train employees
and implement their policy. Although the use of fealerates diminishes social
desirability, a collaboration with the rental comganay provide access to individuals
who created the policy and documents such as tigaimianuals. Also, approval from
corporate headquarters may open doors at theloagath where all branch staff can
answer surveys about the policy.

Final thoughts

Private homes and businesses are challenginggsetonpublic tobacco

control efforts due to the public’s increasing cemmcover privacy and government

interference. While public tobacco control effdntsse been shown to affect smoking
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behavior and smoking restrictions in private sgtirthe establishment and effective
implementation of voluntary smoking restrictiongpgamount in reducing non-
smokers’ exposure to SHS and THS in these settirgthis end, new means of
initiating, implementing, monitoring, and enforcingstrictions is crucial. Of
importance is that residents and companies makle#xpe smoking restrictions,
whether partial or complete, and develop a shaneénstanding of their implications.
Additionally, consistent adherence to restrictiempivotal in their success. Even
though smoking restrictions in private settings\askeintary, this does not mean that
they have to be accidental and haphazard. To lmessitl, they have to be part of a
coordinated and planed effort in which individudisnilies, and businesses recognize
their independent role and critically important tdyution to protect themselves from

the exposure to tobacco smoke pollutants in settivitere public polices do not

apply.
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