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Abstract
Objective—Radon and cigarette smoking
have synergistic eVects on lung cancer,
even when radon concentrations are rela-
tively low. Working through an electric
utility company, we sought to reach
smoking households with low radon
concentrations and motivate smoking
cessation or prohibiting smoking in the
home.
Design—Eligible homes (n = 714) were
randomised to receive: (1) the Environ-
mental Protection Agency’s (EPA’s) “A
citizen’s guide to radon”; (2) a specially
developed pamphlet; or (3) that pamphlet
plus brief telephone counselling.
Procedure—Utility company “bill stuVers”
oVered free radon test kits to smoking
households. All households received
radon test results with an explanatory
cover letter. Both the specially developed
pamphlet and the telephone counselling
emphasised that smoking cessation or
prohibiting smoking in the home were the
optimal risk reduction strategies. House-
holds were followed up at 3 and 12 months
after receiving materials.
Results—The specially developed pam-
phlet and the EPA guide yielded similar
outcomes. There was a non-significant
trend for telephone counselling to produce
greater sustained quitting than the
specially developed pamphlet, and phone
counselling led to significantly more new
household smoking bans.
Conclusions—Working through a public
utility company is an eYcient way to
reach smoking households, and brief
telephone counselling is a promising
method for promoting household smoking
bans and cessation in homes alerted to the
risk posed by the combination of radon
and smoking.
(Tobacco Control 2000;9:320–326)
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During the past decade research has identified
radon as the second leading cause of lung can-
cer after smoking.1 While high concentrations
of radon are present in only 6–7% of homes in
the USA, the far more numerous low readings
have synergistic or multiplicative eVects for
cigarette smokers, thereby greatly increasing
the numbers of citizens or households at risk.1 2

As formal smoking prohibitions increase in
public places and the workplace, the home
remains an entrenched smoking area. About
19% of all households have at least one smoker
and 43% of children in the USA live in a home
with at least one smoker.3

The synergy of radon and smoking increases
the risk for smokers—and probably
nonsmokers—in these households. The identi-
fication of novel opportunities for presenting
risk information in ways that will motivate
smokers is now a priority. The synergistic risk
of radon and smoking is one such motivating
opportunity or “teachable moment”. For
homes with smokers, smoking reduction yields
much greater risk reduction benefits than does
structural mitigation to reduce radon
concentrations.4 This is especially so for low
(< 4 pCi/l) radon concentrations since it is dif-
ficult and expensive to reduce radon
concentrations further. Even with a radon con-
centration of 2 pCi/l, there is a 15-fold
diVerence in risk between smokers and
non-smokers.1

We devised a novel way to approach
households about radon and smoking through
a partnership with a local electric utility
company. Electric bills can contain inserts (bill
stuVers) without increasing the postage, thus
providing an inexpensive way to communicate
with virtually every household in a given area.
Using utility bills for recruitment is especially
appropriate since utility companies often test
for radon when “sealing” homes for energy
eYciency. Tightly sealed, energy eYcient
homes have the potential for increasing indoor
concentrations of radon.

The objective of the study was to test a
population based intervention, intended
primarily to change smoking behaviour in
households where a smoker is present and
there are low but detectable concentrations of
radon. Two experimental intervention strate-
gies were compared with standard Environ-
mental Protection Agency (EPA) materials on
the dependent variables of quitting smoking
and banning or restricting smoking in the
home. The rationale for our approach and sev-
eral 3 month follow up outcomes have been
reported previously.5 This paper focuses on
sustained, longer term outcomes and also
presents data on predictors of response to the
intervention.
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Methods
DESIGN

Eligible households were randomised to one of
three intervention conditions: (1) the EPA’s “A
citizen’s guide to radon”; (2) a pamphlet we
developed on the basis of formative research,
dubbed the ORI pamphlet; or (3) the ORI
pamphlet plus telephone counselling. All
households received test results of their radon
concentrations with a cover letter explaining
the results and their implications for action.

RECRUITMENT AND PARTICIPATION

A flow diagram for recruitment, participation,
and assignment is presented in fig 1. Informa-
tional coupons enclosed with customers’ utility
bills invited households with at least one
smoker to request a free radon test kit by com-
pleting and returning the coupon along with
their utility payment. Recruitment coupons
were included in all of the utility bills sent to
14 000 customers during October 1996, and
the procedure was repeated in December and

February 1997. After 30 weeks of recruitment,
1220 coupons requesting a free radon test kit
were received, representing over 40% of the
estimated smoking households (we assume
that 20% of households contained a smoker
based on a 25% smoking prevalence at the time
of our study and our finding that 54% of our
households contained more than one smoker).

Households returning the coupon were sent
a radon test kit along with a baseline survey
assessing the demographic characteristics and
smoking habits of household members. A $2
bill was included as an incentive for returning
the survey. From the 1220 radon packets sent,
788 smoking households returned the
household survey (106 non-smoking house-
holds also requested kits and were sent them).
Of these smoking households, 714 were
randomised into the study (22 were excluded
because of high radon concentrations (see
below), 22 had cigar or pipe smokers only, and
30 for miscellaneous reasons). These 714
households contained 1005 smokers, 547 non-
smoking adults, and 469 children under the
age of 18. Reflecting the limited ethnic
diversity in the area, respondents, for the most
part, were white (95%), with 2% American
Indian, and less than 1% Latino.

Table 1 summarises key demographic and
smoking characteristics for the three interven-
tion conditions. The three conditions were
similar on demographic and baseline smoking
characteristics. Of the respondents, 65% were
smokers and 35% were non-smokers in a
smoking household. The eligible households
had an average of 1.4 smokers per household
who smoked an average of 20 cigarettes per
day, of which about 10 were smoked inside the
home. The mean (SD) contemplation ladder
score6 for smokers was 5.4 (3.0), indicating
much variation in readiness to quit. At
baseline, 62% of households had rules about
indoor smoking and 26% had a rule
completely banning smoking inside the house.

The 22 households that tested at or above
4 pCi/l—the concentration at which the EPA
recommends structural mitigation—were ex-
cluded from the study because we did not want
to complicate intervention materials with
material on structural mitigation. These
households received their test scores, the EPA
guide, advice to quit or reduce smoking, a sec-
ond test kit to confirm the high reading, and
information and referral for structural
mitigation.

Households receiving only the EPA guide
served as the control group. This 16 page guide
contains a wealth of information on radon and
mitigation (modifying homes to reduce radon
concentrations) including one page on the
combined risk of smoking and radon. This
page contained a large table comparing the
risks for smokers and non-smokers at various
concentrations of radon. The guide is available
at no cost from the EPA and is routinely sent to
households who have tested for radon along
with the test results.

Figure 1 Household recruitment, randomisation, and retention.

Special pamphlet
n = 257

714 eligible households randomised

788 smoking households returned survey

1220 coupons returned;
radon test packets and baseline surveys mailed to

these households

14 000 bill stuffer coupons mailed:
Aimed at smoking households (c 2800)

650 households – 3 month data
589 households – 12 month data
568 households – 3 and 12 month data

EPA guide only
n = 217

Special pamphlet +
phone counselling

 n = 240

Table 1 Demographic and baseline smoking history variables by condition

Variable

Intervention condition

EPA guide
ORI
pamphlet

ORI pamphlet +
phone counselling

Households n=217 n=257 n=240
Respondent’ s education (% > high school) 58.1 65.3 61.3
% single family owned home 78.2 85.1 79.4
% previously tested for radon 1.9 3.5 2.1
% with more than one smoker in home 34.1 32.3 38.8
% banning smoking in home 28.6 25.7 25.0

Individual smokers n = 291 n = 345 n = 354
Average cigarettes smoked/day 19.4 (11.4) 20.2 (11.4) 20.0 (10.5)
Intent to quit smoking (0–10 scale) 5.4 (2.9) 5.5 (3.0) 5.4 (3.1)
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INTERVENTION

We sought to develop an intervention that was
both eVective and disseminable. The interven-
tion approach was modelled upon low intensity
interventions we have used successfully in a
variety of health care settings.7 We assumed
that the radon issue would arouse motivation
to engage in risk reducing actions, and the spe-
cial pamphlet and the telephone counselling
directed those actions toward smoking
reduction.

On the basis of formative research that
included questionnaires, interviews, and focus
groups,5 8 we developed a short pamphlet (a
folded, double sided, legal size page) that high-
lighted the point that even at low
concentrations of radon, smoking households
were at much greater risk than non-smoking
households. The pamphlet advised households
that quitting smoking or not smoking indoors
were the most eVective risk reduction
strategies, and listed basic tips and strategies
for quitting—for example, setting a quit date,
using substitute behaviours. Households in the
ORI pamphlet condition received this
specifically developed piece.

Households in the telephone condition
could receive up to two calls. The first call was
delivered shortly after the household received
their test results, explanatory letter, and ORI
pamphlet. The call was brief, but supportive
and non-confrontational. The counsellor first
clarified any questions about the test results or
written materials and then inquired about the
respondent’s interest in quitting smoking (we
tried to talk to the smoker in the household but
did not always succeed). Depending on interest
or “readiness” to quit,9 smokers were
encouraged to quit or to avoid smoking inside
the home. In eVect, radon testing and concern
about the radon smoking risk served as a “cue-
to-action” in a manner consistent with the
Health Belief Model.10 As appropriate, tips or
strategies for quitting were oVered. At the end
of the call, a second call was negotiated if the
smoker or household was willing. This call
provided additional support and encourage-
ment, and was also sensitive to the participant’s
progress in taking action to reduce risk.

All households received their radon test
results along with a cover letter explaining the
results and noting the implications for action.
These cover letters emphasised that while the
household radon concentration per se was low
and not a basis for concern, in combination
with smoking, there was a significant risk that
could best be addressed by addressing
smoking.

ASSESSMENT

Households were assessed at 3 and 12 months
after intervention via a mailed questionnaire
with a cover letter and a $2 bill as a “thank
you” for returning the completed question-
naire. After two weeks, a second questionnaire
was mailed and, if the household failed to
respond within another two weeks, we
attempted to complete the assessment by
telephone.

The primary outcomes were: (a) smoking
cessation; and (b) eliminating or restricting
smoking inside the home. The survey respond-
ent was asked to list all members of the house-
hold and their current smoking status. Thus,
some of the information on smoking outcomes
comes from proxies, a procedure sometimes
used in prevalence surveys.11 Each smoker’s
interest in quitting was assessed by means of
the “contemplation ladder”,6 an 11 point
Likert scale. Smoking restrictions in the home
were assessed with a single item asking the
respondent to circle the statement that best
described “the current smoking rules in your
home” (no smoking in house; no smoking
when certain people—for example, children—
present; restricted to certain areas; no rules).
Changes in radon mitigation behaviour—for
example, retesting, trying to fix the
home—were assessed as secondary outcomes
at the 3 month follow up only. The 3 month
survey also included items asking about the
helpfulness of the written materials and phone
calls. Both the 3 and 12 month surveys
contained risk perception items which are
reported on elsewhere.12

Results
ATTRITION

Three month follow up data were obtained
from 650 (91%) of the 714 eligible households,
12 month data from 589 (82.5%), and 568
(79.6%) households completed both surveys.
The respondents for a household could vary
over time; 75% of households who provided
both 3 and 12 month follow up data had the
same respondent on all occasions and there
were no diVerences across conditions. We
compared responders and non-responders at
both follow up intervals. Among respondents
who smoked at baseline, those who returned
the 3 month questionnaire smoked signifi-
cantly fewer cigarettes (mean 20.0 v 26.5,
t (459) = 3.66, p < 0.001) and smoked fewer
cigarettes indoors (mean 10.4 v 15.5,
t (456) = 3.58, p < 0.001) than did non-
respondents. Those who completed the 12
month questionnaire were more likely to be
male (49.1% v 38.4%; ÷2 (1, n = 713) = 4.78,
p < 0.05) and more likely to be non-smokers
(36.3% v 28.0%; ÷2 (1, n = 714) = 7.66,
p < 0.05) than non-respondents. Smokers in
households with respondents who returned the
questionnaire had more interest in quitting
smoking (mean 5.6 v 5.0, t (983) = 3.98,
p < 0.01) than did smokers in non-responding
households. Further analyses indicated that the
relation between attrition and these baseline
variables did not vary by intervention
condition.

IMPLEMENTATION OF INTERVENTION

The 3 month follow up survey provided infor-
mation on receipt of intervention components
and their perceived helpfulness. Table 2
summarises these findings. Nearly all subjects
reported receiving written materials and most
read substantial parts of them and reported
them to be understandable and helpful. There
were no significant diVerences between the
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EPA guide and the ORI pamphlet. The
telephone calls were rated as fairly supportive,
but only somewhat helpful.

Of the 240 households assigned to the
telephone counselling condition, 195 (82%)
received at least one call and 95 (40%) received
more than one call. The mean (SD) time of the
first call was 10.4 (5.4) minutes; for the second
call it was 5.8 (4.9) minutes. These times
reflect our intent that the calls be motivational
and supportive with only modest levels of
interactive counselling.

OUTCOME ANALYSES

For smoking, the primary outcome was quit at
both the 3 and 12 month follow up, a measure
of sustained abstinence. For smoking bans, 3
and 12 month results are considered
separately. The outcome analyses emphasise an
“intent-to-treat” model where subjects or
households lost to follow up are considered
smokers (or to not have a ban). Outcomes for
these variables are also reported for those sub-
jects who provided follow up data. Secondary
outcomes were assessed only for those provid-
ing follow up data.

For some outcome analyses—for example,
household smoking bans—households were
both the unit of assignment and the unit of
analysis. For outcomes related to smoking—for
example, smoking cessation—individuals were
the unit of analysis, and about one third of
households contained more than one smoker.
An examination of intrahousehold dependence
for smoking status at each follow up for these
multiple smoker homes found the intraclass

correlations for 3 month, 12 month, and
sustained abstinence were 0.005, 0.007, and
0.010, respectively. The size of the intraclass
correlations—which pertain to only 54% of the
sample of smokers—suggests that the
intrahousehold dependence of smoking
outcomes would minimally aVect both type I
and type II error rates. Hence, the design
eVect, smokers nested within households, was
ignored and smokers were treated as
independent for all analyses.

All outcomes were assessed using planned
orthogonal comparisons. Based on our forma-
tive research, we expected that the ORI
pamphlet would be superior to the EPA guide
and prior research13 suggested that adding
telephone counselling would be superior to
written materials alone. The contrasts were:
(1) EPA guide versus the combination of ORI
pamphlet and ORI pamphlet plus telephone
counselling; and (2) ORI pamphlet versus ORI
pamphlet plus telephone counselling.

Table 3 displays quit rates at 3 month, 12
month, and both 3 and 12 month follow up for
all baseline smokers. Planned comparisons
revealed no significant diVerences between the
EPA guide and the combined conditions of
ORI pamphlet and that pamphlet plus
telephone counselling (3 month: ÷2 (1,
n = 1005) = 2.35, p < 0.10; 12 month: ÷2 (1,
n = 1005) = 0.08, NS; both 3 and 12 months:
÷2 (1, n = 1005) = 0.78, NS). Planned
comparisons between the ORI pamphlet and
that pamphlet plus telephone counselling at all
end points were in the predicted direction, but
not significant (3 month: ÷2 (1, n
= 704) = 2.63, p < 0.10; 12 month: ÷2 (1,
n = 704) = 2.34, p < 0.10); 3 and 12 months:
÷2 (1, n = 704) = 2.47, p < 0.10; all one tailed
tests). Inspection of the quit rates suggests that
the telephone counselling tended to be better
than either the EPA guide or the ORI pamphlet
and that the two written materials conditions
performed similarly. With an analysis, limited
to participants for whom both baseline and fol-
low up data were available, the telephone
counselling was significantly better than the
ORI pamphlet alone at both 12 months
(12.1% v 18.8%; ÷2 (1, n = 477) = 4.10,
p < 0.05) and at both 3 and 12 months (6.3%
v 11.3%; ÷2 (1, n = 460) = 3.56, p < 0.05).

In households assigned to the telephone
counselling condition, telephone counselling
eVects were examined more closely by
comparing quit rates for those receiving zero,
one, or two calls. A suggestive though not
significant dose response relation was found.
Sustained (both 3 and 12 month) quit rates
were 5.6%, 6.6%, and 8.2% for zero, one, and
two phone calls, respectively (÷2 (2,
n = 355) = 0.54).

HOUSEHOLD SMOKING BANS

Table 4 presents follow up data on smoking
bans for households reporting no ban at base-
line, again using an intent-to-treat analysis.
The planned comparisons between the EPA
guide and the combined ORI pamphlet and
that pamphlet plus phone counselling were not
significant (3 months: ÷2 (1, n = 526) = 0.90,

Table 2 Self reported receipt/helpfulness of intervention components by condition (3 month
survey)

Variable

Intervention condition

EPA guide
(n=202)

ORI
pamphlet
(n=229)

ORI pamphlet +
phone counselling
(n=219)

% received written information 96.3 89.1 92.5
Amount of material read (1–5; 5 = all) 4.4 (0.88) 4.5 (0.80) 4.3 (1.14)
% other smokers in home read material 64.5 60.7 59.5
Mean helpfulness of materials (1–5; 1 = very helpful) 1.9 (1.1) 2.1 (1.1) 1.8 (1.1)
Materials hard/easy to understand (1–5; 5 = easy) 4.3 (0.91) 4.3 (0.99) 4.4 (0.90)
Mean helpfulness of phone calls (1–5; 1 = very helpful) N/A N/A 2.3 (1.4)
Mean supportiveness of call ((1–5; 1 = very supportive) N/A N/A 1.6 (1.1)

No significant diVerences among conditions; N/A, not applicable.

Table 3 Reported quit rates (%/n) at 3, 12, and both 3 and 12 month follow up by
condition for all smokers identified at baseline

Variable

Intervention condition

EPA guide
(n=302)

ORI
pamphlet
(n=349)

ORI pamphlet +
phone counselling
(n=355)

3 month follow up 6.3% (19) 7.4% (26) 11.0% (39)
12 month follow up 11.0% (33) 8.6% (30) 12.1% (43)
Both 3 and 12 month follow up 4.3% (13) 4.3% (15) 7.0% (25)

Table 4 Percentage (n) of households that allowed smoking at baseline with smoking bans
at follow up

Variable

Intervention condition

EPA guide
(n=155)

ORI pamphlet
(n=192)

ORI pamphlet + phone
counselling (n=180)

3 month follow up 11.0% (17) 6.8% (13) 12.8% (23)
12 month follow up 14.2% (22) 9.9% (19) 17.2% (31)
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NS; 12 months: ÷2 (1, n = 526) = 0.05, NS).
The second planned comparison showed that
telephone counselling plus the ORI pamphlet
was superior to the ORI pamphlet alone for
both end points (3 months: ÷2 (1,
n = 371) = 3.77, p < 0.05; 12 months: ÷2 (1,
n = 371) = 4.21, p < 09.05). The EPA guide
produced smoking bans intermediate between
the other two conditions. A post hoc analysis
revealed no diVerence between the EPA guide
and the ORI pamphlet plus telephone counsel-
ling. The pattern of results for only those
households providing follow up data was very
similar to the intent-to-treat analyses.
Telephone counselling eVects again were
examined by comparing households which
received zero, one or two calls. Households
receiving one or two calls tended to have new
bans at 12 months (18.9%) more than those
receiving no calls (9.4%), but the diVerence
was not significant (÷2 (1, n = 180) = 1.68,
p < 0.19).

The relation between household smoking
bans and quitting smoking was examined. At 3
months, 38.8% of those households with at
least one smoker who quit smoking instituted a
new household smoking ban, as compared to
7.1% of those households where no smokers
quit (÷2 (1, n = 526) = 49.12, p < 0.001).
Similarly, at 12 months, 46.6% of those house-
holds with at least one member who quit
smoking instituted a new smoking ban
compared to 9.6% where no members quit
smoking (÷2 (1, n = 526) = 59.59, p < 0.001).
Quitting and establishing household smoking
bans are interrelated.

SECONDARY ANALYSES

Changes in smoking rates for those who did
not quit smoking and in behaviours related to
radon mitigation were also examined using
covariance analyses to adjust for baseline levels
on these continuous measures. As previously
reported,5 at 3 months follow up telephone
counselling led to reported reductions in
smoking and to other radon mitigation behav-
iours such as retesting for radon or trying to fix
the house to reduce radon compared to written
materials only. At 12 month follow up, control-
ling for extent of smoking at baseline, family
members who received the EPA booklet
smoked more cigarettes than those in the other
two conditions combined (adjusted means
20.72 v 19.29, F (1, n = 572) = 3.53,
p < 0.05); those in the ORI pamphlet
condition smoked more cigarettes than those
in the ORI pamphlet plus telephone
counselling condition (adjusted means 19.83 v
18.64, F (1, n = 394) = 2.83, p < 0.05). There
were no diVerences between groups regarding
cigarettes smoked inside the home. (The intra-
class correlation for decreased cigarette smok-
ing was 0.013; for decreased cigarettes smoked
inside, 0.016.) Radon mitigation behaviours
were not assessed at 12 months since we
assumed these actions—taken only by
relatively few households—would occur within
the first 3 months of the intervention.

PREDICTOR ANALYSES

Using data from all smoking household
members, we predicted quitting smoking at
each end point from the following variables
measured at baseline: number of cigarettes
smoked, proportion of cigarettes smoked
indoors, intention to quit smoking, and the
presence of other smokers in the home. We
examined the interaction between intervention
condition (assessing the eVect of each planned
contrast separately) and each of these
predictors. Across conditions, both number of
cigarettes smoked at baseline and intention to
quit smoking (contemplation ladder) predicted
3 and 12 month quitting, as well as consecutive
quit at both 3 and 12 months (intention to
quit: odds ratio (OR) 1.24, 95% confidence
interval (CI) 1.10 to 1.40; cigarettes/day: OR
0.96, reciprocal OR 1.04, 95% CI 1.01 to
1.08). The second planned contrast—the ORI
pamphlet plus telephone counselling condition
versus the ORI pamphlet alone—also
significantly predicted cessation at all end
points. With this contrast in the equation,
number of cigarettes smoked and intention to
quit remained significant predictors. The
interaction of this contrast with each predictor
variable was not significant. We also predicted
new household bans from children present in
the home and the number of smokers in the
home. Controlling for baseline bans, neither
variable was a significant predictor.

Discussion
Working with a public utility company proved
to be a very eVective way to reach smoking
households and engage them with the radon–
smoking synergy issue. Over 40% of the
estimated smoking households in our popula-
tion returned coupons. The research sample
was quite cooperative with 91% providing 3
month follow up data, 82.5% providing data at
12 months, and 80% at both follow up assess-
ments. These response rates are comparable to
those attained in health care setting
interventions,14 and attrition rates were similar
across the three conditions. The utility
company received only positive feedback from
customers, and their staV proposed authoring
a short paper on the radon–smoking
programme that was published in a trade
journal.15

Planned orthogonal comparisons on quit
rates and smoking bans partially confirmed
expectations that telephone counselling would
be more eVective than the ORI pamphlet only.
These diVerences were significant for bans at
both 3 and 12 month follow up, but did not
reach significance for the key smoking
cessation outcome—quitting at both 3 and 12
month follow up using the intent-to-treat
model. The relative eVectiveness of telephone
counselling in this study is consistent with a
meta-analytic review of randomised trials
evaluating this intervention modality.13 More
consistent delivery of the telephone interven-
tion might increase the impact of the interven-
tion. Nearly 20% of households received no
calls and less than half received two calls; and
both quitting and new bans tended to increase
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as the number of calls increased. StaYng prob-
lems were partly responsible for our not coun-
selling more households.

The second set of planned comparisons
revealed no significant diVerences between the
EPA guide and the combination of the ORI
pamphlet and that pamphlet plus phone coun-
selling. Contrary to our expectation, the EPA
guide was consistently equal to or slightly
superior to the ORI pamphlet with respect to
both quitting smoking and bans or smoking
restrictions. We invested considerable forma-
tive research in developing the ORI pamphlet,
intending it to be short, focused, and more
readable than the EPA guide, which was much
more lengthy and said relatively little about
the smoking–radon synergy. Process data,
however, indicated that ratings of the two
pamphlets were similar. Perhaps the “oYcial”
status of the EPA guide as a government
document outweighed its other drawbacks. In
any case, these results replicate findings in the
smoking cessation literature showing that
diVerent kinds of written materials usually do
not produce diVerences in quit rates.16

Although this was not tested directly, a combi-
nation of the EPA guide and telephone coun-
selling should be as or more eVective than the
ORI pamphlet and telephone counselling.

The overall quit rates are modest as would
be expected from a low intensity intervention
with participants lost to follow up counted as
smokers. The sustained quit rates, in fact, are
quite similar to those reported by Hollis and
colleagues14 in a primary care setting using the
same sustained quitting measure as we
employed. Hollis and colleagues’ intervention
comprised of clinician advice, a targeted video,
written materials and brief counselling from a
nurse, and one brief follow up telephone
support call. Their intervention yielded a 7%
quit rate compared to 4% for clinician advice
only, a significant diVerence given their consid-
erably larger sample size.

While 26% of households containing
smokers had household smoking bans at base-
line, telephone counselling led to a significant
increase in such bans. Many smokers seem
sensitive to the eVects of environmental
tobacco smoke and choose not to smoke in
their homes. We note, however, that bans and
quitting were strongly interrelated; most, but
not all, new bans occurred in households
where someone quit smoking.

Quitting smoking was associated with
greater readiness to quit and lower rates of
smoking consistent with many other reports.9 14

These factors, however, did not interact with
treatment condition; telephone counselling
was eVective over a range of individual and
household characteristics.

Some limitations of this study should be
noted. We relied on self reports of smoking
cessation, including some proxy reporting.
While this might inflate overall quit rates, it is
very unlikely to aVect diVerences among
conditions.17 18 Our partnership with one local
utility worked very well. How well our
approach generalises to other utility companies
and to households with higher radon

concentrations remains to be examined. Our
sample population was almost entirely white. A
recent qualitative study suggests that African
Americans are more suspicious of government
sponsored materials like the EPA guide used in
this study.19 Although the recruitment coupons
were aimed at all smoking households, only
about 40% responded and about 25% eventu-
ally participated. An intervention through util-
ity companies does not have the potential to
reach virtually all smokers in the population of
interest as do, for example, health care setting
programmes.7 However, virtually all house-
holds can be reached via utility companies,
including smokers who do not access health
care settings.

Focusing on the radon–smoking synergy and
working through utility companies seems very
promising. Our emphasis on smoking
reduction rather than remediating high radon
homes is consistent with the analyses presented
by Warner and his colleagues,4 20 and targeting
households with smokers is also consistent
with the recommendations of Kennedy and
associates.21 This approach provides a novel
way of demonstrating the dangers of smoking
and second hand smoke, and utility companies
can reach large populations of households. It
has also been suggested the radon–smoking
synergy “...can now be used in a new publicity
campaign against smoking, focused on the pre-
viously unappreciated additional dangers of
smoking that stem from its synergism with
other airborne carcinogens”.2
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