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Introduction

Cigarette smoking has been identi-
fied as one of the most preventable causes
of death and disability.!* Accordingly, a
surveillance system for smoking preva-
lence is important for many public health
authorities at the state level. Establishing
such a surveillance system requires ad-
dressing the issues of validity and cost.

The primary survey used to track
smoking prevalence in the United States
has been the National Health Interview
Survey (NHIS).>* Because the NHIS
design provides population estimates rep-
resentative of four regions of the continen-
tal United States, it cannot provide
reliable state-specific estimates of smok-
ing prevalence. In 1974 the NHIS decided
to collect data on smoking status only
from self-respondents.’ Given that other
types of surveys use proxy respondents, it
is timely to consider the impact of
including proxy respondents in the overall
estimate of smoking prevalence.

Cost can be minimized if the pro-
posed surveillance system can be incorpo-
rated into ongoing surveys, such as the
population census or labor force participa-
tion surveys. In the United States, the
Bureau of the Census conducts the Cur-
rent Population Survey, which serves as
the vehicle for evaluating state-level inter-
ventions in the large-scale American Stop
Smoking Intervention Study project
(ASSIST), which is a joint effort of the
National Cancer Institute and the Ameri-
can Cancer Society.® These surveys typi-
cally seek information on all household
members from one respondent; that is,
they include information from a proxy
respondent. Most households in the
United States include two or more adults,
and the second adult usually represents
either a different sex or a different age

group. In surveys that have sought to
interview these other adults, the drop in
response rate was considerable.” Thus,
surveys that include information from
proxy respondents may lead to more
representative  population estimates
achieved with minimal statistical adjust-
ment. Also, the sample size is increased
considerably for only a marginal increase
in the cost of a single interview. This
advantage becomes particularly impor-
tant when the survey is to be used to
estimate smoking prevalence in demo-
graphic subgroups.

In the California Tobacco Surveys,
one adult reported on his or her own
smoking status and acted as a proxy
respondent for other adults in the house-
hold. In addition, a subsequent in-depth
survey of tobacco use was undertaken in
some adults who had their smoking status
previously reported by proxy on the
screener survey.

This study examines the extent of
discrepancies in current smoking status
between the proxy-self pairs and explores
demographic and other factors that might
be associated with higher discrepancy
levels. In addition, we computed adjusted
estimates of smoking prevalence based on
the observed discrepancy levels so that the
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degree of bias attributable to the inclusion
of proxy responses could be determined.

Methods
Surveys

The California Tobacco Surveys are
population-based, random-digit dialed
telephone surveys.3® In each household
(n = 10 774 in 1992), an adult was admin-
istered a screener questionnaire that
collected basic demographic information,
including smoking status, for each house-
hold member. Each person enumerated
(n = 21 870) was given a weight so that
population-based estimates could be com-
puted.® Briefly, the base weight reflects
the probability that the household was
selected, and it is adjusted to ensure that
the sample is representative of the Califor-
nia population with respect to age, sex,
county/region, education, and race/
ethnicity.

From the information enumerated
on the screener interview, some adults
(=18 years) were selected for in-depth
interviews. All persons who had smoked
in the last 5 years were selected, as were a
random sample of 28% of those who had
not (total n = 7263). A weighting proce-
dure similar to that used for the screener
respondents was also applied to the
respondents who had the in-depth inter-
view; it further adjusted for the fact that
proportionately more smokers or persons
who had quit smoking in the last 5 years
than nonsmokers were interviewed in
depth.® With this survey design, some
individuals had smoking status reported
both by proxy from the screener respon-
dent and by self from the in-depth
interview (n = 2930). It should be noted
that 51.3% of the persons enumerated on
the screener interview provided their own
smoking status. In the analysis that exam-
ines the factors related to discrepancies
(described below), the respondent weights
from the in-depth interview are used.

Smoking Status

In the screener interview, the respon-
dent was asked, “[As far as you know],
have you [has person] smoked at least 100
cigarettes during your [his/her] lifetime?”
If the answer to this question was “yes,”
the respondent was asked, “Do you [does
person] smoke cigarettes now?” If the
answer to this questions was “no,” the
respondent was asked, “Have you [has
person] quit smoking during the past 5
years, [as far as you know]?”

In the in-depth interview, each re-
spondent was asked the same set of
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TABLE 1—Proxy-Reported Smoking Status for Each Group of Self-Reported
Smoking Status
Smoking Status: Self-Report, No. (%)
Smoking Status: Current Current  Quit Less than
Proxy Report Daily  Occasional 1 Year Ago Other?  Total
Current 911 (96.3) 154 (65.3) 46 (26.4) 59 (1.6) 1170
Quit lessthan 5 yearsago 13 (1.2) 29 (10.5) 100 (49.6) 388 (19.2) 530
Other2 8 (2.5) 20 (24.2) 14 (24.0) 1188 (79.2) 1230
Total 932 203 160 1635 2930
Note. Percentages are weighted with in-depth interview weights (see Methods section).
aQther includes never smokers and longer-term former smokers.

questions. Those who had smoked 100
cigarettes and who were not smoking
when surveyed were asked the date when
they last smoked. In addition, current
smokers were asked, “On how many days
in the last month did you smoke?” Those
smoking 25 or fewer days in the last
month were considered occasional rather
than daily smokers.!? All persons who had
smoked in the last year were asked the
date and length of any quit attempts
during the last year.

Analytical Methods

Proxy-self pair discrepancies. For each
category of self-reported smoking status
(current daily, current occasional, quit in
last year, nonsmoker for at least 1 year),
we computed the weighted percentages of
proxies reporting current smoking, quit in
last 5 years, and nonsmoker for at least 5
years. A logistic regression of the likeli-
hood of discrepancy was conducted to
determine whether factors that appeared
related to an increased discrepancy rate
were independently related after control-
ling for all the other factors.!! Because of
the complex survey design, a jackknife
resampling procedure was used to obtain
variance estimates for the regression
coefficients so that the independent signifi-
cance of each variable could be assessed.’

Effect of proxy errors on estimate of
smoking prevalence. To calculate the im-
pact of discrepancies on the overall esti-
mate of smoking prevalence, we estimated
discrepancy percentages for each smoking
status group that could be determined from
the screener data: proxy-reported current
smokers who self-reported nonsmoking
(D1), proxy-reported quitters in the last 5
years who self-reported current smoking
(D2), proxy-reported former smokers for at
least 5 years who self-reported current
smoking (D3), and proxy-reported never
smokers who self-reported current smoking

(D4). In order to obtain estimates that are
as accurate as possible, data from the 1990
California Tobacco Surveys were pooled
with the 1992 data to estimate these
discrepancy rates. (The 1990 California
Tobacco Surveys surveyed 32125 house-
holds with 65139 adults enumerated. A
total of 24 296 adults received the extended
interview, yielding 9384 self-proxy pairs.
The 1990 survey did not ascertain the
relationship of the self- and proxy respon-
dents, so this paper reports mainly the 1992
results.) Screener weights for the discrep-
ant pairs were summed across surveys and
divided by the sum of the sums of weights
for the two surveys.

The estimate of smoking prevalence
from the screener survey was computed as
follows:

K K
p= Zwi'si/zwi
i= i=

where s; = 1 if the respondent is a current
smoker and 0 otherwise, and w; is the
weight for a person enumerated on the
screener. K is the total number of adults
from the screener interview. The four
discrepancy rates estimated from the
proxy-self pairs were used to correct the
prevalence estimate from the screener
survey as follows:

n0 nl
p=|D w5+ (1-Dl)- 2w
i=1 i=1

n2 n3
+D2- 2w, +D3- Dw,
i=1 i=1

K
/Ewi
i=1

where n0 = number of self-respondents
on screener (reported own smoking status
and served as proxy respondent for other
adult household members); n1 = number

n4
+ D4 - 2 w;
i=1
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___________________________________________________________ |
TABLE 2—Proxy-Self Discrepancies in Subgroups Defined by Various Factors
Related to the Household and Proxy and Self-Respondents
Total Percentage
(n = 175)
No. Pairs Discrepant? PP
Overall 2930 43
Age of self-respondent, y
18-24 503 8.1 Ref
2544 1411 38 .348
45+ 1016 35 .245
Sex of self-respondent
Male 1738 5.2 Ref
Female 1192 3.2 451
Education of self-respondent, y
<12 441 8.5 Ref
12+ 2489 3.9 .327
Race/ethnicity of self-respondent
White 2003 33 Ref
African American 138 27 .320
Hispanic 596 7.3 .562
Asian/other 193 23 .662
Relationship of self-respondent to
proxy respondent
Child 357 6.3 Ref
Parent/guardian 303 2.7 .671
Spouse/partner 1678 29 170
Sibling 147 37 443
Other relative 112 6.3 .295
Unrelated 322 8.5 .439
No. adults in household
2 1711 2.4 Ref
34 1052 6.3 .547
5+ 165 75 .303
Elapsed time between interviews
<1wk 1626 4.8 Ref
>1wk 1304 3.8 .263
Smoking status of proxy
Nonsmoker 2213 4.0 Ref
Smoker 717 5.8 429
Smoking status of self-respondent
Never, quit for >12 mo 1645 1.4 Ref
Quit for 1-12 mo 138 227 .006
Quit in last month 22 45.8 .060
Occasional 203 35.0 .001
Daily 922 43 .267
sPercentages are weighted with in-depth interview weights (see Methods section).
vP value gives the independent significance of the variable, adjusting for all others. Variables were
coded so that variable categories can be compared to a reference (“‘Ref”).

of proxy-designated current smokers; n2 =
number of proxy-designated former smok-
ers within the last 5 years; n3 = number of
proxy-designated former smokers who
quit more than 5 years ago; and n4 =
number of proxy-designated never smok-
ers. Note that K = n0 + nl + n2 + n3 + n4.

Results

Smoking Status Agreement Among
Proxy-Self Pairs

Table 1 shows the number of proxy-
self pairs and how they are distributed

1578 American Journal of Public Health

with respect to agreement and disagree-
ment. The percentages shown are
weighted column percentages of the distri-
bution of proxy classification for each
category of self-classification. Self-respon-
dent and proxy-respondent reports of
current daily smoking agreed in 96.3% of
the cases. Percentages for the “Other”
possible smoking status classification are
also shown. Of particular interest is that
proxy respondents classified as current
smokers 26.4% of self-reported quitters in
the last year.

Factors Related to Proxy-Self
Discrepancy

Overall, among the 2930 proxy-self
pairs for 1992, there were 175 (4.3%,
weighted percentage) discrepancies con-
cerning current smoker or nonsmoker
status (Table 2). In 105 of these cases the
proxy called a self-reported nonsmoker a
current smoker, and in 70 cases the proxy
called a self-reported smoker a non-
smoker. When weighted, these two dis-
crepancies represent nearly equal percent-
ages of the proxy-self pairs, 2.1% and
2.2%, respectively. In addition to the
overall discrepancy rate for each demo-
graphic category, Table 2 shows a P value
that was obtained by using specially coded
variables contrasting each category to the
indicated reference in the logistic regres-
sion analysis. This P value indicates the
independent significance of a given cat-
egory after adjusting for all the other
variables.

Although there were trends for more
discrepancies for younger, male, His-
panic, and less-educated self-respon-
dents, none of these factors was signifi-
cantly related to the likelihood of
discrepancy. Other nonsignificant trends
included higher discrepancy rates when
the self-respondent and proxy-respondent
were unrelated or when the relationship
was other than spouse/partner, parent/
guardian, or sibling. Also, discrepancy
rates increased with larger household size.

The discrepancy rate was not related
to the smoking status of the proxy nor to
the time elapsed between the screener
and in-depth interviews. Some persons
selected for an in-depth interview were
not available when the screener interview
was administered and were contacted
later. If over a week elapsed between
interviews, the self-respondent’s smoking
status might change.

- 'When the self-respondent reported
quitting in the last year, the discrepancy
rate was significantly greater than that in
the reference group of those who had not
smoked in the last year. Finally, self-
respondents who were occasional smok-
ers showed a significantly higher rate of
proxy discrepancy.

Effect of Potential Discrepancy
on Estimate of California
Smoking Prevalence

Smoking prevalence for California
estimated from the screener survey was
20.0 = 0.7% in 1992. The error rates D1,
D2, D3, and D4 were estimated to be
12.0%, 7.8%, 1.9%, and 2.4%, respec-
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tively. The corrected smoking prevalence
estimate with these percentages was
19.9%. Thus, the screener tended to
overestimate smoking prevalence by 0.1%
in 1992 (0.3% in 1990).

Discussion

The use of proxy respondents in
population surveys of smoking status can
substantially decrease the cost of obtain-
ing a smoking prevalence estimate with
minimal bias caused by potential error on
the part of the proxy respondent. Inclu-
sion of proxy respondents led to a more
conservative estimate of smoking preva-
lence compared with the corrected esti-
mates. The survey results are likely to be
more representative because the problem
of nonresponse of individuals selected for
subsequent self-report does not occur.
Furthermore, such a cluster sampling
approach has been demonstrated to pro-
duce unbiased population estimates.!?

The two types of discrepancies with
respect to current smoking status tended
to cancel one another; however, the net
effect was a slight increase in the estimate
of smoking prevalence when proxy respon-
dents were included. As in a previous
study,”? the degree of discrepancy was not
great, and it should be remembered that
about half of the screener adults were
self-respondents. The overall nature of
the discrepancies was very similar for both
the 1990 and 1992 surveys (Table 1), so if
the same type of screener survey instru-
ment is used for surveillance of smoking
prevalence, any bias that is introduced
should be present to the same degree.
Thus, any change in smoking prevalence
detected with such an instrument should
be unaffected by the bias.

Although the proxy-self discrepancy
rate was particularly high in some cases
(nondaily smokers and recent quitters),
these groups comprise a relatively small
fraction of the total adult population. In
agreement with a previous study,’* we
found that spouses and children tended to
provide more accurate information than
other relatives or unrelated individuals.
This was expected as the immediate
family would typically have a closer
relationship with the individual and hence
have more complete knowledge of his or
her behavior. Hispanics appear to have a
higher discrepancy rate than other racial/
ethnic groups. Hispanic households are
typically large, so household size may have
partly accounted for this result. The more
likely factor is occasional smoking, which
we have previously shown to be particu-
larly high among Hispanic smokers.”!0
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We assumed that the self-report of
smoking status was the correct one;
however, it has been demonstrated that
around 30% of self-reported quitters who
participated in cessation programs have
positive biochemical tests indicating that
they have recently smoked.!*16 Some
programs validate self-report of recent
quitting with the report of a significant
other.”” In our study, 26.4% of self-
reported recent quitters were reported by
the proxy to be smoking (Table 1). These
reporting discrepancies are similar to
those identified in clinic programs. Smok-
ers are faced with considerable social
pressure to quit, which may lead to a
“wish bias” in self-reporting or desire to
please the interviewer. Finally, those who
are trying to quit or who do not smoke
daily simply might not consider them-
selves smokers although the proxy does.

Although smoking prevalence is usu-
ally the most important issue that needs to
be addressed in assessing a population’s
smoking problem, information on initia-
tion, quitting, and relapse patterns is also
of interest. Others have shown that proxy
respondents can be reliable for current
status of health issues,!8 and the screener
survey instrument we described appears
reliable for estimating smoking preva-
lence. However, because of concerns
about accuracy,’2 we did not obtain
detailed smoking histories and consump-
tion levels from proxy respondents.

Our results from two large popula-
tion surveys indicate that the use of proxy
reporting of smoking status is cost-
effective and minimally biased. Thus, it is
recommended that surveillance systems
for smoking prevalence use the approach
of having one adult report smoking status
for all adults in the household. O
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