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ABSTRACT

Introduction: Secondhand smoke (SHS) exposure causes premature death and disease in children and non-smoking adults; the
home is the primary source of SHS exposure. The aim of this study was to assess variance in the prevalence of children’s SHS
exposure in Alaskan households with an adult smoker according to rurality, race/ethnicity, income and education, household age
composition, marital status, amount smoked each day, and beliefs in SHS health consequences.

Method: Telephone interviews were conducted between 2004 and 2007 on a population-based random sample of 1119 Alaskan
adult smokers with children living in the household.

Results: Respondents living with children over 5 years of age reported a significantly (p <0.05) higher prevalence of home SHS
exposure, compared with those living with younger children. Respondents 40 years and older reported significantly more exposure
than others. Alaska Native smokers reported significantly lower SHS exposure in their homes than those of other races, as did
those living in very rural areas. Respondents’ heavier smoking was significantly associated with more SHS exposure. The sub-
population of adults living without other adults was approximately 1.5 times more likely to report SHS exposure than those living
with other adults. As expected, having a no-smoking rule in the home greatly lowered the risk of SHS exposure in the home.
Conclusions: Although most smokers with children believed that SHS is harmful, some need to convert those beliefs into actions.
The results from this study suggest that those with school-aged children, and moderate to heavy smokers should be targeted for
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intervention, given their high prevalence of home SHS exposure. Future work should examine reasons for low exposure levels

among Alaska Native people to inform programmatic efforts in other communities.

Key words: Alaska, child, passive smoking, risk factors, USA.

Introduction

As documented in a recent US Surgeon General’s report,
secondhand smoke (SHS) exposure causes premature death
and disease in children and non-smoking adults'. The home
is the primary source of SHS exposure for infants and
children, and a major source for non-smoking adults.
Children in households with resident smokers are
particularly vulnerable to SHS exposure because adults in
the home largely have control over the environment. Indeed,
while smokers with a child in the home are much more likely
to have home smoking restrictions than other smokers”,
they are still less likely to have such restrictions than the

general population*”.

Efforts to reduce household SHS exposure face unique
challenges in circumpolar regions, due to factors such as
living conditions, lifestyles and climate®. Previous studies
have documented negative health outcomes in children from
SHS exposure’”. However, relatively few studies in
circumpolar regions have estimated the prevalence of
children’s SHS in the homes of smokers and examined
factors related to their exposure. Three studies found were
conducted in Nordic countries and the their samples limited

to households with three-year-old children'®"%

The goal of the present study was to inform the State of
Alaska’s comprehensive tobacco control program efforts to
reduce SHS exposure. Despite program efforts to date, more
than one in four Alaskan smokers with children in the home
reported SHS at home during the past 30 days". The
program hypothesizes that there is variability in the burden
of children’s SHS exposure among sub-populations of
households with smokers. Discovering which subpopulations

carry the greatest burden is important for program targeting.

The objective of this study was to assess how the prevalence
of children’s SHS exposure in Alaskan households with an
adult smoker varies according to rurality, race/ethnicity,
income and education, household age composition, marital
status, amount smoked each day, and beliefs in SHS health

consequences.

Methods

Setting

The US State of Alaska is located in the extreme
northwestern region of North America and has a population
of less than 700 000'. Although approximately 50% of
Alaskans live in a metropolitan area, it is the least densely
populated state in the USA. Alaska Native (AN) people
comprise approximately 20% of Alaska’s population overall,
and 44% of its rural population'*. The overall smoking
prevalence in 2007 was 21.5% (37% among AN, and 17.8%
among non-AN people) with 18-39 year-olds smoking at a
rate of 25.4%, 40-59 year-olds at 21.6%, and those over
60 years at 11.1%".

Study design

The study design was a stratified, random, repeated cross-
sectional, population based survey. Data were collected
between 2004 and 2007 from the Alaska Behavioral Risk
Factor Surveillance System (BRFSS) which is part of a
national behavioral risk factor system with standardized
validated instrument, methods, and quality control
techniques'’. The BRFSS is a random-digit-dialed, cross-
sectional survey stratified on geographic region. Eligible
participants are non-institutionalized, aged 18 years or over,

and living in Alaska households with a landline telephone
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(eligible population size, 480 686)'°. Those respondents
reached in households outside their primary residence were
excluded The interviews were conducted by professionally
trained interviewers everyday throughout the day, including
evenings, using a standardized protocol and took
approximately 20 min to complete per interview'®. In 2004—
2007, the Council of American Survey Research
Organizations (CASRO) response rate (ie definition from the
CASRO) ranged from 62% to 68%. This project relied on
public health surveillance data and did not require

institutional review board approval.
Sample

A total of 10 045 respondents completed the survey during
the years examined. Of those, 1121 self-identified as current
smokers and reported one or more children under 18 years
living at home - the sub-sample representing the group of
interest in this analysis. Of those 1119 answered the question
on secondhand smoke exposure and comprise the final
sample. The average number of children in the home of this

sub-sample was 2.1 (standard deviation,1.3).
Measures

A brief description of the measures used in these analyses is
given. The specific wording of the questions and response

categories can be found at the BRESS website'’.
Secondhand smoke exposure

A ‘Yes’ response by the adult respondent to the question: ‘In
the past 30 days, has anyone, including yourself, smoked
cigarettes, cigars, or pipes anywhere inside your home?’

defined a child’s SHS exposure in the home.
Demographics

Information was gathered on the respondent’s age,
education, income, and ages of children living in the home,
and number of adults in household. Low socio-economic

status was indexed as a combination of income (less than

185% of poverty level) and education (less than high
school). Race/ethnicity was defined as the primary reported
race. The BRFSS sampling strata defined geographic regions
of the state.

Smoking-related measures

Standard BRFSS measures were used for respondent’s
smoking status and daily cigarette consumption. Also used
were standard BRFSS items measuring belief in the

harmfulness of SHS and existence of a home smoking rule'”.
Statistical analysis

Bivariate associations between household SHS exposure and
each of the potential risk factor variables were examined.
Presented for each variable is the raw sample size at each
response category level, and the weighted percent of the
subpopulation at that level, and the percent of SHS exposure
at that level with standard error (SE), and the p-value for the
Wald y” test of association between the variable and home
SHS exposure (Table 1). A multiple logistic regression
model was used to examine potential confounding between

race and other variables.

To conduct analyses SAS 9.1 (SAS Institute; Cary, NC,
USA) procedures were used, which took into account the
complex survey sampling methodology. Statistical

significance was tested at the 5% alpha level.

Results

The prevalence of SHS exposure estimated from the
1119 respondents in the combined 2004-2007 Alaska
BRFSS data is presented (Table 1). In the population of
smokers living in homes with children, approximately 25%

reported SHS exposure in their homes in the last month.
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Demographics

Respondents living with children over 5 years of age
reported a significantly (p< 0.05) higher prevalence of SHS
exposure in the home, compared with those living with
younger children. The respondent’s age was also
significantly related to SHS exposure in the home, with those
40 years and older reporting more exposure than others. A
significantly smaller percentage of AN people reported SHS
exposure in the home than Whites and those who reported
other races. Respondents in extremely rural regions (North,
Southwest, and the Interior) had a significantly lower
percentage of reported exposure in the home than those
living in other regions. Respondents living with no other
adults reported significantly higher exposure in the home
than others. Secondhand smoke exposure in the home was
not found to vary significantly by gender or socio-economic

status measures.
Smoking-related variables

Those smoking more cigarettes per day were significantly
more likely to have home SHS exposure. In addition, having
a ban on smoking in the home was significantly related to
SHS exposure in the home. Only 5% of respondents with a
'not allowed' smoking rule reported home SHS exposure,
compared with 81-91% of those with only occasional or no
restrictions. A total of 74% of all respondents had a 'mo

smoking' home rule.

Beliefs in
consequences

secondhand  smoke health

No significant relationship was found between SHS
exposure in the home and belief in the general harm of SHS.
However, an association was found between believing SHS
has an effect specifically on Sudden Infant Death Syndrome
(SIDS) and less home SHS exposure. Although a large
percentage of respondents believed that SHS was harmful
(89%), fewer (50%) knew or believed that SHS effected
SIDS.

Examination of confounding

To examine potential confounding between AN race and
other variables examined, a multivariate logistic regression
analysis was conducted. Candidate confounder variables
significantly associated with both race and exposure were
rural region and cigarette consumption. A model including
race and these variables revealed that being of AN race (odds
ratio [OR]=0.54 relative to all others, p=.026), 20 or more
cigarettes smoked per day (OR=2.98, relative to 1-19
smoked per day, p<.001) remained independent predictors of
exposure. The unadjusted OR for being of AN predicting
exposure was 0.47 (p=.004).

Discussion

In this study over 25% of smokers with children in Alaska
reported SHS exposure in their home during the last month,
but this estimate varied according to sub-population.
Consistent with other studies, children’s exposure in the
home was found to be associated with their parents being

older®, being the only adult in the home™'"'"

, and consuming
more cigarettes”''; while having young children in the home
was associated with less home SHS exposure®. Alaskan
Native households were found to have less home exposures
than other races, even after adjusting for other variables.
This finding is in contrast to another study of households
with a smoker and a child that found Native Americans had
as much SHS exposure at home as White households'®, but
that study was limited to low-income Native American and
White households in Oklahoma. Socioeconomic status was
not significantly associated with home SHS exposure in our
study, regardless of race/ethnicity or region, but has been

found to be associated with exposure in other US states™"

and in Norway'*'".
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Table 1: Bivariate associations of respondent characteristics with secondhand smoke exposure in the home

Characteristic N (% sub SHS Exposure P-value
population) % (SE)

Smokers w/ children 1119 (100) 255 (2.1)

Children’s ages (years)!
04 273 (46.8) 13.7 (2.6) <.001
5-12 355 (55.5) 32.7(3.5)
13-17 295 (44.2) 34.1 (3.8)

Respondent’s age
18-39 672 (65.1) 20.3 (2.7) <.001
>40 447 (34.9) 352 (3.1)

Sex
Male 490 (55.4) 22.1(2.4) 0.067
Female 629 (44.5) 29.7 (3.3)

Race/ethnicity
White 545 (54.6) 294 (2.7) 0.001
Native 473 (31.2) 164 (2.2)
Other 101 (14.1) 30.5 (7.8)

Education
<High school 153 (15.6) 30.1 (7.2) 0.472
High school 547 (46.9) 229 (2.5)
>High school 418 (37.3) 26.9 (3.2)

Below 185% poverty
Yes 277 (28.2) 31.5(5.3) 0.396
No 694 (71.8) 26.5(2.3)

SES'
Higher 524 (45.9) 24.5(2.4) 0.645
Low 595 (54.1) 26.3 (3.1)

Region
Anchorage (& vicinity) 188 (47.2) 27.8 (3.9) 0.016
Fairbanks (& vicinity) 188 (12.6) 254 (3.4)
Gulf Coast 175 (10.1) 30.8 (4.1)
South east 163 (8.7) 23.53.4)
North, SW & interior 405 (21.2) 18.8 (2.4)

Adults in house
1 262 (11.1) 35.5(3.8) 0.013
>2 857 (88.9) 242 (2.2)

Cigarettes per day
14 267 (22.9) 9.0 (2.5) <.001
5-19 638 (58.2) 25.3(2.9)
>20 214 (18.9) 66.2 (4.8)

Belief in harm from SHS®
Yes 694 (88.7) 27.6 (2.8) 0.923
No 58 (9.4) 294 (7.7)
DK 17 (1.8) 36.9 (12.9)

Belief in SHS effect on SIDS'"
Yes 211 (50.4) 18.8 (4.5) 0.004
No 93 (23.3) 41.1 (6.8)
DK 137 (26.2) 38.8 (6.4)
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Table 1: cont’d

Characteristic N (% sub SHS Exposure P-value
population) % (SE)
House smoking rules
Not allowed 816 (73.6) 4.6 (0.8) <.001
Sometimes 222 (18.8) 80.6 (4.0)
Allowed 79 (17.5) 91.1 (2.8)

DK, Don't Know/Not Sure; SHS, second hand smoke; SE, standard error; SIDS, sudden infant death

syndrome; SW, South west.

7”Low” defined as less than a high school education or below 185% of Alaska poverty level; Jasked

in 2004 & 2005; §asked in 2004, 2006 & 2005; ffasked in 2004 & 2007.

Limitations

This study has several limitations. First, the data on home
SHS exposure are based on a proxy measure of actual child
exposures. The survey asked simply if 'anyone' smoked
tobacco 'anywhere' inside the home, it did not ask potentially
important details related to level of exposure such as the
number of persons that smoked or the proximity of the
smoker to the children. Moreover, the exposure measure was
based on self-report and may have been affected by social
desirability. One study in Alaska’s Y-K Delta region
suggested that SHS exposure among AN may be
underreported®’, although findings from a study in other
northern regions suggested smokers in general accurately
report their children’s SHS exposure®'. Second, although the
survey was population based, because the survey was
telephone based those people in households without
telephones (approximately 3% of households'®) could not be
reached and are not represented. Third, although multivariate
analysis was used to control for several potentially
confounding factors, some of the associations found may
have been due to other factors not included in these models.
Finally, some group categories, such as ‘other’ race and
failure to believe in SHS harm had relatively few
respondents, limiting the power to detect an association
between those variables and SHS exposure. It was not
possible to detect significant associations between SHS and
some categories, possibly due to the study lacking sufficient

statistical power.

Conclusions

Although it was found that in Alaska most smokers with
children believe that SHS is harmful, they should be
encouraged to have no-smoking rules in their homes to
convert those beliefs into actions. Our finding of low SHS
exposure among AN people with children in the home is new
and encouraging. Results from this study suggest those with
school-aged children, and moderate to heavy smokers should
be targeted for intervention, given their high prevalence of
home SHS exposure. Future work should examine reasons
for low exposure levels among AN people to inform

programmatic efforts in other non-indigenous communities.
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