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A study was undertaken to investigate how closely smokers and nonsmokers agree in their
perception of the number of cigarettes smoked. Information was collected by means of a self-report
comfort and environment questionnaire. A secondary objective of the study was to determine
whether repeated application of the same questionnaire had any effect on the responses over time.
The information obtained from 163 respondents in 49 office work areas shows that nonsmokers
perceived the number of cigarettes smoked within their office work areas as significantly lower
than either the number perceived or the number reported consumed by smokers. There were no
significant differences, however, between smokers' perceptions of cigarette consumption and their
reported consumption. Repeated application of the same questionnaire, or sensitization, had no
effect on either the smokers or nonsmokers and their perceived frequency of smoking.

METHOD

A field study was performed to address two questions:
(l) Do self-reports agree on the number of cigarettes
smoked as reported by the actual smoker, exposed non
smokers, and smokers who report the number of cigarettes
smoked by other smokers? (2) Do these perceived num
bers vary with repeated questioning? The study was
designed and performed to measure , both daily and
weekly, a subject's recall and perception of environmen
tal conditions and smoking habits.

The actual type of work performed (i.e., clerical , professional , or
managerial) and the type of building were not controlled for. Four cri
teria were used in the selection of study sites : (I) smoking was allowed
within the working area, (2) most of the work day was spent in the work
area, (3) the participants were expected to be at work during the sur
vey week (i.e ., no planned vacation or field assignments for that week) ,
and (4) individuals in the work area were willing to participate in a com
fort and environmental perception study. A work area was defined as
the work space where 2 or more people spend the largest portion of
their time in performing the primary activities of their jobs.

Researchers began the study by visiting each work area to collect rele
vant information regarding each site, to discuss the objectives of the
program, and to answer questions by potential participants. No indica
tion was given at any time that the study addressed smoking habits and
exposure to environmental tobacco smoke. Potential participants knew
that they would be responding to a comfort and environment survey,
but were not told when the project would begin.

Researchers made frequent site visits after the study began to see that
the criteria were still being met. All part icipants were supplied with the
same instructions. In each building, project representatives distributed
and collected completed forms daily . This procedure guaranteed that
participants answered daily and did not have the opportunity to refer
to their answers from the previous day .

Address corre spondence to David A. Sterl ing, Program in Environ
mental Health , Old Dominion University , Norfolk , VA 23508.

One-time self-report questionnaires that rely on an in
dividual 's ability to recall an event are used widely to as
sess exposure to cigarette smoke. Asking people to recall
the number of cigarettes that they have smoked or that
others have smoked near them seems, at first, a reasona
ble approach. However, many researchers (Hay & Foster,
1984; Jackson & Beaglehole, 1985; National Research
Council, 1981; Repace, 1983; Todd, 1978; Warner, 1978)
have reported discrepancies in reported consumption when
reports are obtained through questionnaire surveys of
smokers .

It has been suggested that cigarette smokers, when re
quested to respond to questions concerning smoking
habits, underestimate their cigarette consumption (Na
tional Research Council, 1981; Warner, 1978). Much of
the discrepancy may be due to the tendency of respon
dents to underreport behavior or events that may be con
sidered socially undesirable (in this case, smoking). Simi
larly, nonsmokers may overreport what they consider to
be undesirable behavior in others (smoking). In addition,
smokers and nonsmokers may differ in their general level
of awareness of smoking and therefore may perceive
smoking incidence differently. For example, a smoker
may underestimate the number of cigarettes smoked be
cause, to him/her, it is a habit; a nonsmoker, however,
may overestimate because of a heightened sensitivity to
the visibility and irritating effects of tobacco smoke.
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The questionnaire used is shown in Figure I , Each subject in each
work area completed the same questionnaire at theend of each of? differ
ent work days, in three stages : Stage I-on a Friday without any previ
ous warning (response I), Stage 2-each day of the week immediately
following Stage I (responses 2-6), and Stage 3-2 weeks after first fill
ing out the questionnaire (response 7) .
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DATA ANALYSIS

Three parameters-smokers ' perception of cigarette
consumption (SP), smokers ' reported cigarette consump
tion (SR), and nonsmokers' percept ion of cigarette con-

liT RES(ARCH INSTITUTE
COMFORT AKD ENVIRONMENT PERCEPTION SURVEY

• Please respond to~ questions as accurately as possible .

• Your answe rs should describe your designated work area .

THIS IS A RESEARCH STUD Y - ALL DATA ARE CONFIDENTIAl.

[nit hls~ Date \~ .. 20 TIme ~ " ~~

Sex g M.He \J 0 Female
Age 0 Less than 20 0 20-29 ~ 30-39 0 40 or more

Please rate each of the following conditions for your primary work area.

Circle the number for each pair of terms below which best describes how
you perceive your work area today . The higher the number the better the
condition. For example, the answer given below indicat ed t hat today you
sometimes percei ved your designated work area as being too crowded :

Worst ----'8est +--Worst

Too Crowded ~ 3 4 3 2 Too Empty

Worst ---'8est '-Worst
Too Cold 1 2 3 4~ 2 1 Too Hot

Too Dry 1 2 3 (f)3 2 1 Too Humid

No Air Movement 1 2 ~4 3 2 1 Too Drafty
Too Quiet 1 2 (!) 4 3 2 1 Too No isy

LIghts Too Dim 1 2 3 ~ 3 2 1 Lights Too Bright

Worst .Ilest
Stuffy Air 1 2

~
4 5 6 7 Fresh Ai r

Atr Very Smoky 1 2 4 5 6 7 Clear Air
Bad Odor 1 7V 3 4 5 6 7 None or Good Odor

If odor present please specify type

CDC{
Please 00 NOT
write Intiii"S
sect ion

I...'::J~ Q .2. .:2
,TIJL
9.L ~ l. ff..
131-££S
17-1
11...3

19-=t .J..
2d2. =t
2L:.L

-..325__

27 0 4

32

Please answer the follow ing questions.

How many ciga rettes were smoked In your
primary work area today?

How many hours were you away from your work
area on another work ass ignment or breaks?

~ow would you rate the overall comfort of your
work area on a scale of 1 to 7; from extremely
uncomfortable (1J to extremely comfortableQ)?

By you?

[Q]

CD
~

By others?

§J

COSS33

..,J

...F

..,.2. ~ _

Figure 1. Sample of a comfort and environment perception survey.
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sumption (NSP)-were selected to represent perception
of smoking incidence within each working area .

r: ;=t(Xi+y')
SP = n '

where X = the number of perceived cigarettes smoked
by others , Y = the number of cigarettes reported smoked
by the subject, i = i th smoker in the work area, n = to
tal number of smokers in the work area , j = jth non
smoker in the work area, and k = total number of non
smokers in the work area .

Since each person spent different periods of time away
from the work area, weighted hourly cigarette consump
tion values were also determined . For each person , the
total time spent within the work area (the period covered
by the questionnaire responses) was calculated as the
difference between the time when the questionnaire was
completed (from an assumed work start time of 8 a.m.)
and the time spent away from the work area, as indicated
in that person's questionnaire response. For the weighted
hourly rate values for SP, SR, and NSP, each person's
reported number is divided by the number of hours cal
culated as being spent within the work area.

A three -factor, mixed-model analysis of variance
(SPSS, 1985; Winer, 1970) was used to determine the
main effect of time (increased sensitization to the smok
ing questions with repeated application from Day 1
through Day 7) , the main effect of the smoking group
(smoker vs. nonsmoker) , and the smoking group X time
interaction in terms of (1) smokers' and nonsmokers' per
ception of cigarette consumption in a work area ,
(2) nonsmokers ' perception and the number of cigarettes
smoked as reported by smoker s in a work area , and
(3) smokers ' perceptions and self-reported number of
cigarettes smoked by smokers in a work area .

RESULTS

The data base consisted of 49 work areas with 163 par
ticipants (Table 1). Based on statistical power tables

Table 1
Total Study Sample Size and Sample Size of Analyzed Data*

Work Participants

Areas Smokers Nonsmokers Total

Total sample sizej 58 69 158 227

Number in which response 49 67 96 163
sufficient for analysis
in smoking work areas

Percent response from 100 97 74 82
smoking work area sample

*Sample size of analyzed data based on proper questionnaire re
sponse. tIncludes work areas in which smoking was allowed but
no smokers were present.

(Winer , 1970) for 50 work areas and 150 people , a false
negative rate of less than 20 % (i.e . , power = 0.8), a false
positive rate of less than 5%, and an effect size of one
half a standard deviation unit are expected. The sample
size obtained complies with the sample size considered
appropriate.

The overall participant response rate was 82 % of the
sample population. The response rate to the smoking ques
tions differed between smoker s (97 %) and nonsmokers
(74%).

The sex and age distribution of the study population is
shown in Table 2. Eighty percent of the study population
was 30 years of age or older . Males constituted 31 % of
the population, females 69 %. Of the study population ,
41 % were smokers, and, of these , 19% were male and
81% female. The remainder of the population, 59%, were
nonsmokers , 40% male and 60 % female .

Nonsmokers' Perception and Smokers'
Reported Consumption

A significant difference was found between non
smokers ' perception of the number of cigarettes smoked
and the number of cigarettes reported smoked by smokers.
The difference applied to both daily rates [F(1,516) =
52.95, p < .0001] and hourly rates [F(l ,516) = 46 .60,
p < .000 1]. The number of cigarettes perceived by non
smokers was significantly lower than the number that
smokers reported they had smoked. The mean hourly rate
of cigarette consumption per smoker as perceived by nons
mokers was 2.2, and the rate reported by smokers was 2.9.

The group x time interaction (effect of repeated appli
cation) was not significant for either daily or hourly rates
[F(6 ,516) = .79, p < .578 , and F(6,516) = .79,
p < .579 , respectively]. We can therefore assume that
the difference between smokers and nonsmokers for each
questionnaire day (over time) was statistically consistent.

Smokers' and Nonsmokers' Perception
The number of cigarettes smoked as perceived by

smokers and nonsmokers was significantly different both
for daily rates [F(l ,454) = 29.78, p < .0001] and for
hourly rates [F(l ,454) = 25.22, p < .000 1] . The num
ber of cigarettes smoked as perceived by nonsmokers was
significantly lower than that perceived by smokers. The
mean perceived hourly rate of consumption per smoker
was 2.2 by nonsmokers and 2.5 by smokers.

The group x time interaction was not significant for
daily rates [F(6,454) = 0.39, p < .888] or for hourly
rates [F(6,454) = 0.61,p < .723], indicating again that
the difference between smokers and nonsmokers was con
sistent over time .

Smokers' Perception and Reported Consumption
No statistically significant main effect or interaction was

found for either daily or hourly rates for the difference
between the number of cigarettes smoked per smoker as
perceived by smokers (hourly rate of 2.5) and the num
ber of cigarettes reported consumed per smoker by the
smokers (hourly rate of 2.9).
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Table 2
Sex and Age Group Distribution by Smoking Category

Total by
Age (N=163)

2
31
68
60
2

o
13
25
19
I

58

1
10
25
17
1

54

1
6

14
17
o

38

o
2
4
7
o
13

Males (n=51) Females (n= 112)

Smokers Nonsmokers Smokers NonsmokersAge Grou-'-p --''-----'-----_ '-----

< 20
20-29
30-39
40+
Unknown

Total

DISCUSSION

The study was based on the premises that (1) nonsmokers may over
report the number of cigarettes that they perceive being smoked around
them and (2) cigarette consumption would be reported more accurately
if participants could be sensitized to the study questions with repeated
daily use of the questionnaire.

Testing of the first premise showed a statistically significant differ
ence between the number of cigarettes smoked as perceived by non
smokers and both the perception and the reported consumption of
smokers. The number of cigarettes nonsmokers perceived were being
smoked within their work area was significantly lower than the number
smokers perceived or the number smokers reported they had con
sumed.

It was expected that nonsmokers would be more responsive to the
smoking questions and would perceive a greater frequency of cigarette
smoking than smokers and that smokers would underreport . However,
only 74% of all nonsmokers responded to the smoking question, whereas
97% of all smokers responded. The nonsmokers who responded would
be expected to have been more environmentally "aware" and sensitive
to those smoking near them than nonsmokers who did not respond . The
lower smoking frequency perceived by nonsmokers in this study sam
ple may indicate less concern with the issue of environmental tobacco
smoke than is generally assumed .

Smokers' perception of smoking was not significantly different from
their reported consumption rate . This suggests that the overall percep
tion of smokers is consistent with their own reported smoking habits .

The calculated number of cigarettes smoked per hour (between two
and three cigarettes per smoker per hour) and the percentage of smokers
in the study sample (41 %) are higher than the values typically assumed
from census data : two cigarettes smoked per smoker per hour (Repace,
1983) and 33% of the population smokes (National Research Council,
198\). This may be explained by the study's focus on work areas in
which smoking was allowed and smokers were present , and the high
response rate of smokers to the questionnaire .

Testing of the second premise showed that sensitization (repeated ap
plication of the questionnaire over a short time period) had no signifi-

cant effect on the overall response of either smokers or nonsmokers,
or on the difference between the group responses . Researchers, there
fore, may use one-time self-report survey studies to obtain consistent
information on smoking habits. However, they cannot assume that self
report responses to one-time questionnaires are accurate until further
validation is performed.
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