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1775 men and women aged 16-74 completed an at-home interview 

which included questions on their smoking habits and 1xe of other 

nicotine-containing products and on the smoking habits of their 

spouse. At the end of the interview 1537 subjects provided a sample 

of saliva for salivary cotinine analysis. Subsequent to the 

interview, an attempt, successful in 85% of cases, was made to 

recontact all respondents during which a backcheck question on 

manufactured cigarette smoking was asked. 

Successful cotinine analyses were carried out for 808 of the 848 

subjects who reported no smoking or nicotine use at all ("non-users") 

and for 176 of the 689 subjects who reported smoking a.nd/or some 

nicotine use ("users"). Median cotinine values were very much higher 

in users (males 3i9 ng/ml, females 311 ng/ml) than in non-users 

(males 0.85 ng/ml, females 0 . 4  ng/ml). 

Analysis of the distribution of cotinine values among 

self-reported non-users and their relationship to spouse smoking 

habits, demographic variables consistent with increased passive smoke 

exposure and consistency of statements about manufactured cigarette 

smoking habits on backcheck suggests that the 808 subjects could be 

categorised by cotinine value into 4 main groups; (A)  220 subjects 

(27.2%) with a zero cotinine value who were non-users with 

effectively no passive smoke exposure, (B) 568 (70.3%) subjects with 

cotinine values in the range 0.1-30 ng/ml who were likely to be true 

non-users with varying degrees of passive smoking exposure (C) 9 

(1.1%) subjects with cotinine values in the range 30-100 ng/ml who 

were probably misallocated occasional users and (D) 11 (1.4%) 



subjects with cotinine values in the range >100 ng/ml who were almost 

certainly regular users of nicotine-containing products. Overall it 

is estimated that 2.5% of self-reported non-users are actually true 

users, while 3.2% of true users fail to report their current use of 

tobacco. 

5 ( 2 . 7 % )  of 1 8 4  self-reported non-users married to smokers had 

cotinine values above 30 ng/ml, as compared with 10 ( 2 . 4 % )  of 4 1 6  

self-reported non-users married to non-smokers. This comparison may, 

however, be biased since spouse smoking habits were not validated by 

cotinine and may be especially unreliable for subjects with such high 

values. 

Among self-reported non-users, cotinine values were increased in 

relation to correlates of passive smoke exposure. Among 

self-reported users, however, no such relationship was seen, cotinine 

values apparently being only materially affected by active habits. 

Compared with smokers of manufactured cigarettes, smokers of 

handrolled cigarettes had higher and smokers of cigars had lower 

cotinine values. Smokers of pipes and users of snuff, nicotine 

chewing gum, chewing tobacco or tobacco teabags were too few for 

conclusions to be made. Cotinine was positively correlated with 

numbers of manufactured cigarettes smoked, but only weakly. 

Gf the 1 7 6  self-reported users, 1 5 2  ( 8 6 . 4 % )  had cotinine values 

above 100 ng/ml and could be classed as regular users, while a 

further 9 (5.1%) had values above 30 ng/ml and could be classed as 

occasional users. It was not so clear which of the remaining 15 

(8.5%) were very occasional users and which were misclassified 

non-users. One statistical method indicated 4 (2.3%) in the latter 

category, based on a cut-off of 3 ng/ml. 



Whether based on self-reported smoking habits or on cotinine 

values, smokers were much more likely to be married to smokers than 

were non- smokers. 

The extent to which misclassification of regular smokers as 

non-smokers, coupled with concordance between spouse’s smoking 

habits, supports the possibility of bias in studies of the 

relationship of passive smoking and lung cancer will be discussed in 

a separate document. 
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1. Introduction 

The reliability of statements about smoking habits is of 

crucial importance to the conclusions of studies relating 

smoking to disease. In particular, this is true for studies of 

the possible effects of passive smoking on health, since 

misclassification of active smokers as non-smokers can cause an 

appreciable bias. 

The study described in this report uses an objective 

measure (salivary cotinine) to assess the reliability of 

statements made at one point of time concerning current smoking 

habits. In another study, reported separately, consistency of 

statements about smoking habits made at two different points of 

time is being studied by reinterviewing 5 years later people 

first interviewed in the Annual Consumer Survey in 1980. 
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2. Methods 

2.1 Outline of main study 

1775 men and women aged 16-74 were interviewed at home in 

England, Wales and Scotland in September and October 1985 by 

Research Surveys of Great Britain (RSGB) and asked to 

participate in a survey on "Life-style and Appetite" which 

included questions on smoking by the subject and his or her 

spouse and on the use by the subject of other nicotine 

containing products (chewing tobacco, nicotine gum, snuff, 

tobacco teabags). After completion of the questionnaire the 

respondents were asked to provide a sample of saliva in a glass 

collection tube. 1537 respondents did so and these samples were 

sent to Hazleton Laboratories Europe (HLE). Following provision 

of summary information on the responding smoking habits and use 

of other nicotine containing products by RSGB to HLE, HLE 

attempted to carry out an analysis for salivary cotinine to the 

nearest 0.1 ng/ml for all non-smokers, for a l l  users of other 

nicotine containing products and for a proportion of smokers. 

2.2 Outline of pilot study 

A pilot study was carried out in the Midlands in April 1985 

on 226 men and women aged 16-74. The intention of the pilot was 

to determine whether an adequate proportion of respondents would 

supply a sample of saliva, and as 196 respondents did so the 

decision was made to continue with the main study. The pilot 

was carried out along similar lines to the main study, the major 

differences being 
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(i) questions on the use of other nicotine containing products 

were not asked, 

(ii) an attempt was made to carry out salivary cotinine 

measurements on all samples, 

(iii) low levels of cotinine were only recorded as <10 ng/ml, 

(iv) some repeat measurements were made to assess the magnitude 

of measurement error. 

2.3 Interviewers and sampling method 

In the main study, 40 interviewers were asked to contact up 

to a maximum of 60 adults in an attempt to collect samples of  

saliva from 40. In the pilot study, 10 interviewers were to 

collect 20 samples from a maximum of 30 adults per interviewer. 

In both studies quotas were set on the sample to be 

achieved where saliva samples were successfully collected, with 

parallel controls employed within the sexes. These quotas, 

together with the profile achieved are indicated below: 

Males Females 
Achieved Target Achieved Target 
N % % N % % 

AGE - 
1 6  - 34 
35-54 
5 5+ 

SOCIAL CLASS 
ABCl 
C2DE 

311 42 40 316 40 38 
232 31 34 281 35 33 
197 27 26 200 25 29 

295 40 40 334 42 40 
445 60 60 463 58 60 

WORKING STATUS 
Full/Part time 
Non working 

380 48 46 
417 52  54 
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Appendix A lists the 40 sampling points used in the main 

study . 

2 . 4  Transportation of saliva collection packs to interviewers 

Prior to interviewing, each interviewer was sent the saliva 

collection packs by HLE. Each "pack" consisted of a Jiffy Bag 

(with a prepaid 1st Class postage label, HLE-addressed) 

containing a protective plastic cocoon, on which rested the 

plastic collection tube. This glass tube was labelled 

"STERILE", sealed in a plastic wrapper and then sterilised by 

exposure to 25 kilograys of gamma radiation from a Cobalt 60 

radioactive source (Isotron PLC, Bradford, Yorkshire). Fixed to 

each glass tube was a label with a unique 4 digit number 

between 2001 and 3600. The label was positioned on the tube 

such that its lower edge indicated the level of saliva required. 

HLE supplied each interviewer with a note describing the saliva 

collection method. 

2.5 Administration of interview 

In order to ensure that saliva samples would not be held up 

in the postal system, interviews were only conducted from Monday 

to Wednesday in any given week. 

In order to avoid influencing responses, considerable care 

was taken not to focus attention on smoking when conducting the 

interview. The interviewers were not informed of the objective 

of the study and the survey was introduced simply as a survey on 

lifestyle and appetite. To this end a number of questions were 
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included on the questionnaire concerned with various aspects of 

eating and drinking. The request for the saliva sample was made 

only after the questionnaire had been administered and at the 

same time, the respondent was given a letter of assurance signed 

by Dr. Roe (Appendix B). The letter was left with all those 

who provided a sample of saliva. 

Copies of the questionnaire and interviewer instructions 

used in the main study are attached as Appendices C and D 

respectively. 

The questionnaire differed in a number of respects from 

that used in the pilot: 

(c) the question on marital status was moved from the first 

page to just before the questions on spouse smoking to 

attempt to ensure all married people were asked these 

questions; 

question 11, regarding "things which might leave a taste in 

the mouth or affect the taste of the food that you eat" 

which included questions on chewing tobacco, nicotine 

chewing gum, tobacco tea bags and snuff, was not included 

in the pilot questionnaire; 

(b)  

(c) the questions on smoking cigarettes in the last 7 days, 12 

(a) and (b) were slightly reworded to make it clearer that 

the answer concerned the average per day, since the pilot, 

which asked "how many . . .  - a day, on average, have you 

smoked in the last 7 days?" 

as 140, suggesting it had been misunderstood; 

had elicited some answers such 
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(d)  the question on pipe tobacco, 1 2  ( c )  had been a l t e r e d  t o  

a l l o v  answers i n  ounces o r  grams; 

( e )  the lead i n  t o  question 1 2  ( e )  on smoking a t  a l l  i n  the 

l a s t  7 days had been extended t o  t r y  t o  make i t  c l ea re r  

t h a t  only those who had claimed not t o  smoke i n  questions 

1 2  (a)  - (d) should be asked, 

I t  should be noted t h a t  questions 1 -10 ,  p a r t  of 11 and 

questions 1 6 - 1 9  were only included as dummy quest ions,  t o  

attempt t o  conceal the object ive o f  the  study. 

2 . 6  Return o f  s a l i v a  samples t o  HLE 

Having copied the sample b o t t l e  number onto the 

quest ionnaire ,  t o  enable subsequent matching of survey data  with 

co t in ine  readings,  the  interviewer then returned the sample t o  

HLE by 1s t  Class Mail. Each sample was posted on the day of 

interview where possible .  I f  the  l a s t  post  had gone, 

interviewers were requested’to s tore  each sample overnight i n  a 

r e f r i g e r a t o r  and post as  ea r ly  as  poss ib le  next day. HLE 

recorded the da te  of r ece ip t  f o r  each sample, made a note i f  the 

volume was below 1 m l  and then s tored  the samples a t  -20 C 
0 

pending ana lys i s .  
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2.7 Identification of samples to be analysed 

The interviewers returned the questionnaires to RSGB. 

These were used to manually identify the claimed usage of 

tobacco/nicotine products of the respondent as follows:- 

1. Smoker (of manufactured cigarettes, hand-rolled cigarettes, 

pipe or cigars), 

2. User of other nicotine products but not a smoker, 

3. Smoker and user of other nicotine products, 

4 .  Non-smoker and non-user of nicotine products. 

RSGB informed HLE of  this code by telex. 

The interviewers also kept a list relating bottle number to 

name and address of subjects providing This list was 

returned after completion of interviews to RSGB and used as a 

cross-check to ensure that the correct bottle number was 

assigned to the correct interview, thus guarding against the 

possibility of mistranscription of bottle number onto the 

questionnaire. 

a sample. 

HLE analysed saliva samples for all non-smokers and users 

of other nicotine products (groups 2 to 4 )  and for a randomly 

selected 20% sample of smokers (group 1). 
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2.8 Determination of salivary cotinine 

Samples were analysed by gas liquid chromatography using a 

Hewlett Packard, Model 5890 gas chromatograph fitted with an 

alkali flame ionisation detector and computerised peak 

integrator. The method used was a modified variation of that of 

Feyerabend and Russell (Analyst, 105, 998, 1980). 

As noted above, salivary cotinine values were estimated to 

the nearest 0.1 ng/ml in the main study, whereas in the pilot 

study l ow levels were only recorded as <10 ng/ml. Originally it 

had been thought that measurements at levels <10 ng/ml would 

require duplicate determinations but in the event change of the 

pH for extraction of the saliva to pH11, use of a more modern 

gas chromatograph, and insistence on a very clean environment 

allowed these more accurate determinations in the main study 

with a single measurement. In some cases, however, where there 

was insufficient saliva or where the saliva contained components 

which invalidated chromatographic analysis, cotinine estimation 

was not possible. 

In the pilot study, 27 samples were evaluated more than 

once in order to assess reproducibility. No repeat measurements 

were made in the main study. 

In the main study, analysis commenced immediately after 

start of fieldwork and continued until February 1986. The 

results of the analyses were transmitted to RSGB and to P.N. Lee 

Statistics and Computing Ltd. (PNLSC) early in March. 
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2.9 Follow-up (backcheck) interviews 

As at the pilot stage, attempts were made in the main study 

to follow-up all respondents interviewed, in order to check the 

consistency of claimed usage of manufactured cigarettes. 

Respondents were recontacted by telephone where possible, with 

further attempts being made in person by interviewers to 

maximise response. Over 80% of respondents were successfully 

reinterviewed with the bulk of recontacts being completed by 

mid-November 1985. 

The questionnaire used is shown in Appendix E. This 

consisted of a photocopy of the front page of the original 

questionnaire with the bottom right hand corner masked out and 

replaced by "back-check extra details". The classification data 

were checked and the extra details section, which consisted of a 

repeat of question 16 on travel and question 11 (a) on smoking 

of manufactured cigarettes, together with a summary of the 

success of the backcheck, was then completed. 

2.10 Data processing by RSGB 

Data from completed questionnaires were transferred to 

punched cards and subjected to a computer edit. On receipt of 

cotinine readings from HLE this information, together with 

saliva sample receipt dates and data from follow-up interviews 

were added to the data file, in order to produce a computer tape 

for subsequent analysis by P.N. Lee Statistics and Computing 

Ltd. This was provided in mid-March 1986. 
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2.11 Statistical methods 

A s  a first step, a number of cross-checks of the data were 

made. These threw up a small number of inconsistences which 

were subsequently resolved in discussion with RSGB and HLE. 

The analyses described in section 4 of this report are 

Sased on the data file amended to take into account these 

inconsistencies. 

Statistical methods used include: 

(a) stratified contingency table methods, with the observed (0) 

numbers with a given characteristic compared with those 

expected (E) assuming that the factor of interest is 

unrelated to the characteristic, 

(b) parametric one-way analysis of variance, 

(c) non-parametric (rank) one-way analysis of variance 

(Kruskal-Wallis) together with its stratified analogue, 

(d) non-parametric (rank) correlation coefficients (Spearman) 

and 

(e) fitting of log-normal distributions and assessment of 

changes in residual sum of squares and log-likelihood 

following deletion or inclusion of additional observations. 

Two-tailed probability (p) values are presented as <0.001, 

<0.01, <0.05, <0.1 or N.S. (not significant) as appropriate. 
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3 .  Results from pilot study 

Two detailed reports on the pilot stage were prepared, one 

by RSGB (TG 1204) and the other a statistical analysis by myself 

(TG 1206). 

The main findings from the pilot could be summarised as 

follows : 

(a) a satisfactory proportion of people (196/226 = 86.7%) are 

prepared to give a saliva sample. Subjects had the chance 

to write or phone Dr. F.J.C. Roe to complain, but none did. 

(b) while certain improvements to the logistics and the 

questionnaire should be incorporated in the main study, the 

pilot study in general went smoothly with no unsurmountable 

problems. 

(c) while 20 of the 196 samples (10.2%) received by HLE could 

not be analysed for salivary cotinine, due to an 

insufficient sample or to the sample not being saliva at 

all ( ! ) ,  there is no reason that logistical improvements in 

the main study could not reduce this percentage very 

considerably. 

(d) between subject cotinine variation was very much greater 

than assay variation within subject. Reproducibility of 

results was particularly good in those with cotinine values 

above 50.0 ng/ml (on average 5 8 % ) .  For lower values, 

variation was larger. 

(e) generally the cotinine values discriminated smokers and 

non-smokers very well indeed. This is illustrated below: 
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Self-reported % self- 

Cotinine (ng/ml) sub,j ects any product smokers 

d O . 0  106 2 1.9 
10.0 - 100 18 10 55.6 
101+ 52 51 98.1 

Number of smokers of reported 

(f) within smokers of manufactured cigarettes and not other 

products, quite a strong correlation (r = 0.65, p<o.001) 

was seen between salivary cotinine value and average number 

reported to be smoked in the last 7 days 

(g) after adjusting for manufactured cigarette smoking habits, 

no clear relationship of cotinine value to spouse smoking 

or to any covariable (such as age or social class) could be 

detected. 

by the low cotinine values only being determined so far 

<10.0 ng/ml. 

Conclusions regarding spouse smoking are limited 

as 

(h) of the 113 subjects who reported not having smoked any 

product at all and who had cotinine measured, 1 had a very 

high cotinine value (325 ng/ml), 3 had moderately high 

cotinine values (78.6, 92.4, 99.7 ng/ml), all of which were 

confirmed on repeat measurements and could be considered as 

"certain" or "probably" true smokers. There were also 5 

other subjects who had cotinine values above 10 ng/ml 

(12.9, 17.3, 21.7, 25.2 and 41.0 ng/ml), the remaining 104 

subjects all having cotinine values recorded as 4 0  ng/ml. 
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4 .  Results from main study 

4.1 Distribution of variables 

Appendix F gives the distribution of the findings recorded 

for the 1775 subjects interviewed, divided into 4 groups: 

No sample 

Not analysed 

: 238 subjects who refused to supply a 
saliva sample. 

: 519 subjects who supplied a saliva sample 
but for whom no attempt was made to 
analyse it for cotinine. 

Nicotine user : 182 subjects who supplied a saliva 
sample, for whom an attempt was made to 
analyse it, and who reported smoking or 
using any nicotine containing product. 

Non-user : 836 subjects who supplied a saliva 
sample, for whom an attempt was made to 
analyse it, and who reported that they 
did not use any nicotine containing 
product. 

The distributions relate to 10 groups of characteristics: 

Interview : bottle and questionnaire serial number, 
date and length of interview and 
interview number. 

Demographic details : Age, social class, respondent working 
status, presence of children in 
household, household size and marital 
status. 

Respondent’s smoking : Whether or not respondent reported being 
habits a current smoker of manufactured and 

handrolled cigarettes, pipe or cigars 
together with an estimate of consumption 
in the last 7 days. A l s o  the results of 
additional questions asked of non-smokers 
concerning smoking habits in the last 7 
days. 

Chewing/snuff-taking : Whether or not the respondent reported 
chewing nicotine gum, chewing tobacco, 
chewing or sucking tobacco “tea bags” or 
taking snuff. 
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Spouse‘s smoking 
habits 

Results of back- 
check 

Sample 

Drinking habits 
Eating habits 
Travel etc. 

Whether or not the subject reported 
smoking the 4 major types of tobacco 
product and whether other people were 
present when this statement was made. 

Whether or not the back-check revealed 
the subject smoked manufactured 
cigarettes and the outcome of the 
back-check. 

Time when the sample was received by HLE 
and the cotinine values. 

Results of dummy questions 6-10 and 
16-19. These have not further been 
analysed. Note that the dummy parts of 
Qll which related to “things that might 
leave a taste in the mouth or affect the 
taste of the food that you eat” have not 
been punched, so are not on my data file. 

Some points to note on Appendix F are as follows: 

No data : No answer to question or value available. 

Not recorded : Applies only to questions about smoking 
in last 7 days by non-smokers. These are 
people who should have been asked the 
question but were not, distinguishing 
them from those who should not have been 
asked the question who are coded as no 
data. 

Respondent code This is the 4 level code used to 
distinguish categories of smoking/ 
nicotine use for samples sent to H L E .  In 
some cases computer editing by RSGB 
showed that the original codes sent to 
HLE were incorrect. Appendix F contains 
the corrected codes. 

Not included in Appendix F are details concerning the 

frequency with which Dr. Roe was contacted following interview. 

There were in fact only 3 calls, one was from an ex-nurse who 

had participated in research in the past, whose mother was 

interviewed, and who was curious to know the purpose of the 

study. A second was from a male respondent who was concerned 

that the sample might be a surreptitious survey related to AIDS 
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The third was from a woman whose husband had provided saliva and 

wanted to know why. Dr. Roe was able to reassure all, although 

the purpose of the study was only revealed, and then in 

confidence, to the first caller. For the other two he offered 

to reveal the true purpose later, if they phoned back after the 

study was complete, but neither did. 

4 . 2  Non-response 

The overall rate for refusing to supply a saliva sample was 

1 3 . 4 % ,  similar to that in the pilot. As shown in Table 1, there 

was a tendency for refusal rates to be higher in older age 

groups, particularly in women. Thus, in men refusal rates were 

around 10% for ages 1 6 - 6 4  but rose to almost 20% for ages 6 5 - 7 4 ,  

while in women rates were around 10% for ages 1 6 - 3 4 ,  1 5 %  for 

ages 3 5 - 6 4  and almost 3 0 %  for ages 6 5 - 7 4 .  The trend by age was 

highly significant in women (p<O.OOl) and was almost significant 

in men (p  = 0 . 0 5 5 ) .  The general age and sex relationship was 

similar to that seen in the p i l o t .  

As can be seen in Appendix F, the interview time for 

refusers was markedly less than that for non-refusers. Median 

length of interview was 10 minutes in both sexes for refusers as 

against 1 5  minutes in males and 16 minutes in females for 

non-refusers. Length of interview was not age-related in men, or 

in women who did not supply a sample. In women who did supply a 

sample, there was a significant (p<O.Ol) tendency for the 

interview to be longer in the more elderly, with the median up 

to 20 minutes for 6 5 - 7 4  year olds. 
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The relationship of refusal to give a sample of saliva to 

certain other characteristics, after standardising for age and 

sex, was also studied. A s  shown in Table 2, a number of 

significant relationships were seen: 

(a) To some extent in both sexes, and significantly (p<0.05) 

overall, the lower social classes tended to be less ready 

to supply a sample. Overall 18.1% of social class C2DE 

refused as against 11.8% of social class ABC1, though part 

of this difference could be explained by the C2DE group 

containing relatively more in the oldest age group. 

(b) In women only, those who were part-time or unemployed 

tended to be more likely to refuse to supply a sample. 

This marginally significant (pC0.05) association could not 

be explained by additional standardisation for social 

class. 

(c) In both sexes, and significant1.y (p<O.O5) overall, 

manufactured cigarette smokers tended to be more likely to 

supply a sample of saliva. Overall, only 11.2% of 

manufactured cigarette smokers refused as against 18.0% of 

those who did not smoke manufactured cigarettes. 

(d) Men were significantly (p<O.O5) less likely to supply a 

sample when no other person was present, i.e. when the 

(female) interviewer was the only person there. In 

contrast, women were significantly (p<O.Ol) more likely to 

supply a sample when no other person was present, i.e. when 

it ~7as just woman and woman. 
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Other factors studied, presence of children, household 

size, marital status and spouse smoking habits, were not. 

significantly related to refusal rate. 

Table 3 summarises for convenience refusal rates jointly by 

the more important factors. A s  can be seen the highest refusal 

rates are for women aged 5 5 - 7 4  where others are present, 

regardless of manufactured cigarette smoking habits. The rates 

here are 36% (13/36). 

4 . 3  Smoking and use of other nicotine products 

From the questionnaire it is possible to classify 

respondents according to whether or not they reported: 

a) 

b) being a smoker of other products (handrolled, pipe, cigar) 

being a smoker of manufactured cigarettes, 

and/or 

c) being a user of other nicotine products (chewing tobacco, 

nicotine chewing gum, tobacco "tea bags" and snuff. 

Among those who reported doing none of these, one can also 

isolate : 

(d) those who reported having been a smoker of manufactured 

cigarettes or other products in the last 7 days. 
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Table 4 gives the distribution of the total sample by sex 

and all combinations of the smoking habit. Overall, 1000 

(56.3%) of subjects reported that they did not smoke/chew and 

had not smoked in the last 7 days, while 775 (43.7%) reported 

that they either were smokers or chewers/snuff-takers or had 

smoked in the last 7 days. Of these, 632 were smokers of 

manufactured cigarettes, 135 were smokers of other products but 

not manufactured cigarettes (mainly men = 127), 2 were 

chewers/snuff-takers but not smokers and 3 reported not being 

smokers. 

4 . 4  Relationship of smoking and use of other nicotine products to 

probability of- a cotinine determination being made 

_~ Table 5 gives the percentages who supplied a saliva sample, 

analysis was made and for whom for whom an attempt to carry out 

a valid cotinine measurement was made by smoking habits. 

Overall, a sample was provided by 84.8% of subjects who 

gave no positive report on smoking or other nicotine use and by 

88.9% of others. 

Of those where a sample was provided, an attempt to analyse 

was made in 98.6% of nonsmokers/users and 26.4% of others. The 

former figure should have been loo%, the minor discrepancy 

(12/848) being due to the pr'ovisional smoking classification 

data supplied to HLE not being completely correct and/or a small 

number of oversights. Similarly, although it was planned to 

attempt analyses for all subjects who reported use of other 

nicotine products and who provided a sample of saliva, in 
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practice attempts were not made in 2 of the 6 cases. 

Of those samples where an attempt to analyse was made, no 

cotinine reading was possible in respect of 3.3% (34/1018), the 

percentage being similar regardless of smoking habit. 

4.5 Back-check 

An attempt was made to reinterview all respondents 

(Table 6). Information was obtained from the respondent in 82% 

of cases and from other persons in 2.5% of cases. Of the 276 

(15.5%) of subjects for whom no information was obtained, 

refusal was the reason in only 13 (0.7%) of subjects, no contact 

(13.7%) and moved/no longer at address (1.1%) being the other 

reasons. 

For those subjects for whom back-check information on 

manufactured cigarette smoking habits was obtained, the 

relationship to the original information is given in Table 7. 

Overall, it can be seen that there were 68 out of 1496 subjects 

(4.5%) for whom the information on manufactured cigarette 

smoking habits differed. This discrepancy rate was similar in 

males (5.5%) and females (3.8%) but varied markedly by source of 

information. Where the spouse or another person supplied the 

information the second time, there was 100% agreement - no 

discrepancies in 4 0 .  Where the subject supplied the information 

from a phone interview, the discrepancy rate was 3.8% (41/1085).  

Where the subject supplied the information from a personal 

interview, the discrepancy rate was highest at 7.3% (27/371). 

While the 0% discrepancy rate where the spouse or another person 
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supplied the information i s  based on a small sample and does not 

d i f f e r  s i g n i f i c a n t l y  from the other 2 r a t e s ,  the l as t  2 r a t e s  do 

d i f f e r  s i g n i f i c a n t l y  (p<O.Ol). The explanation f o r  t h i s  

apparently su rp r i s ing  f inding i s  not c l e a r .  

I t  should be noted t h a t  of the 26 cases i n  males and 14 i n  

females where the back-check discrepant ly  reported the subject  

smoked manufactured c i g a r e t t e s ,  there  were 23 cases i n  males and 

3 i n  females where the subjec t  had reported smoking another 

tobacco product and 1 i n  males where the subjec t  had reported 

smoking n ico t ine  chewing gum. 

Table 8 shows how the overa l l  discrepancy r a t e  on backcheck 

( i n  e i t h e r  d i r ec t ion )  va r i e s  by other  re levant  f a c t o r s .  A s  can 

be seen,  i n  males but  not  i n  females, there  i s  a tendency f o r  

the discrepancy r a t e  t o  be highest  where the spouse i s  a l s o  a 

manufactured c i g a r e t t e  smoker. There i s  a l so  a tendency i n  both 

sexes,  s i g n i f i c a n t  only i n  males, fo r  the discrepancy r a t e  t o  be 

highest  where the spouse was not present o r i g i n a l l y .  Where the 

spouse i s  a manufactured c i g a r e t t e  smoker was present  a t  

interview,  the discrepancy r a t e  i s  h ighes t ,  9 .0% (9/100). 

4 . 6  Cotinine l eve l s  i n  r e l a t i o n  t o  smoking and use of other  n ico t ine  

products - preliminary analyses 

Cotinine values a re  ava i lab le  f o r  1 7 6  subjec ts  who reported 

any smoking, chewing o r  snuff- taking a t  a l l  ( "n ico t ine  users" )  

and fo r  808 subjec ts  who reported t h a t  they had not  done SO 

("non-users") . 
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Table 9 presents the distribution of cotinine values and 

the median by sex and by whether the subject was a nicotine user 

or not. Table 10 presents a histogram of log (cotinine + 0.05) 

for the sexes combined for the two groups. These results 

suggest a number of conclusions which are elaborated upon in the 

sections that follow. 

e 

(a) Nicotine users generally have cotinine values some hundreds 

of times higher than non-nicotine users. Tgis difference 

is of course very highly significant indeed. 

(b) Variation in cotinine level by sex is only relatively 

minor. Within self-reported nicotine users males and 

females did not have significantly different cotinine 

values at all (medians 319.2 and 310.6 ng/ml respectively), 

while within self-reported non-users, though males did have 

significantly (p<O.OOl) higher values than females, the 

difference in median value (0.85 as against 0 . 4  ng/ml) w a s  

much smaller than the increase in relation to nicotine use. 

(c) Cotinine values among self-reported non-users appear to 

fall into 4 separate distributions: 

(i) an approximately log-normal distribution of around 

70% of the subjects centred around 1 ng/ml with 

cotinine values in the range up to about 20-30 ng/ml. 

This distribution probably only contains 10 or so 

subjects with zero measured cotinine; 
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(ii) most of the remaining subjects with zero cotinine and 

perhaps a small number of those with a cotinine of 

0.1 or 0.2 ng/ml; 

(iii) a small group of some 1% of subjects with cotinine 

values in the range 30-100 ng/ml, cotinine values 

which are below the values seen in the great majority 

of smokers, but which seem too numerous to form a 

plausible tail to the main distribution; 

(iv) another small group of some 1% of subjects with 

cotinine values above 100 ng/ml, well in the normal 

range of values seen in smokers. 

(d) Cotinine values among self-reported users appear to fall 

into 3 distributions: 

(i) a main distribution involving 90% of the users with 

values above about 30 ng/ml. This distribution is 

reasonably log-normal except that there is a tendency 

for there to be few values in the tail at the high 

end, perhaps consistent with some sort of upper limit 

to cotinine formation; 

(ii) a group of some 6% of users with relatively low 

values in the range of about 3-30 ng/ml; 

(iii) a very small number of users with remarkably low 

values. 

(e) Absolute variability in cotinine values is markedly greater 

among nicotine users, but relative variation is clearly 

less. 
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(f) Separating the two main groups of non-smokers will 

inevitably be made more difficult by the fact that 

measurements are only made to the nearest 0.1 ng/ml and 

that the measured zero group doubtless contains a number of 

true small positive values. 

4 . 7  Using a cut-off point to discriminate nicotine users and 

non- us ers 

The distribution of cotinine values summarized in Tables 9 

and 10 can be used to determine the cut-off point which best 

discriminates self-reported nicotine users and non-users. This 

is illustrated further in Table 11 which gives, for a number of 

possible cut-off points, the numbers of self-reported users and 

non-users whlch would fall above and below the cut-off and the 

percentage "correctly" allocated (i.e. to the self-reported 

usage category) by the simple rule "user if above, non-user if 

below". The percentage correctly allocated rises virtually 

continuously from 0 to 10 ng/ml and falls virtually continuously 

above 8 9 . 4  ng/ml. Table 11 gives the percentage correctly 

allocated for cut-off points in relation to every observed 

cotinine value in the study between 10 and 100 ng/ml. It can be 

seen that throughout this range, the percentage "correctly" 

allocated is always above 93%. It reaches a maximum of almost 

96% over the range 13 to 20 ng/ml. 
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It should be noted that the percentage misallocated is 

presumably composed of those misallocated due to the overlapping 

distributions and those misallocated due to their true user 

status being misrepresented. 

4 . 8  Factors affecting cotinine value among self-reported non-users 

of other nicotine containing products 

A s  noted in section 4 .6  the histogram of log (cotinine + 

0.05) shown in Table 10 suggests 4 separate distributions of 

cotinine values among non-users of nicotine. In order to study 

e 

the role of other factors on cotinine values among non-users and 

to understand further why there are these apparent separate 

distributions it is convenient to define 4 groups of non-users: 

A .  The 2 2 0  with a recorded cotinine value of 0 ng/ml. 

B .  The 568 with a cotinine value of 0.1 ng/ml up to a maximum 

of 2 3 . 1  ng/ml. 

C. The 3 with a cotinine value ranging from 3 8 . 9  ng/ml to 

8 7 . 8  ng/ml. 

D. The 11 with a cotinine value ranging from 1 3 2 . 2  ng/ml t o  

4 7 3 . 5  ng/ml. 
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4.8.1 Spouse smoking habits 

The most direct index of passive smoke exposure available 

in this study is whether or not the spouse is reported to be a 

smoker or not. Table 12 summarizes the main evidence on 

variation in cotinine by spouse smoking, both comparing the 

frequency of spouse smoking between the 4 groups of non-users 

defined above and comparing the median level of cotinine in 

those married to smokers and in those not married to smokers. 

A number of conclusions can be drawn: 

(a) In both sexes, cotinine levels are highly significantly 

(p<O.OOl) higher in those married to smokers than in those 

not married to smokers; 

(b) Even among those married to smokers cotinine levels are 

still t w o  orders of magnitude lower than in those who smoke 

or use other nicotine products; 

(c) Among both those married (p<O.OOl) and not married (p<O.Ol) 

to smokers cotinine is significantly higher in men than in 

women. The variation by sex is, however, rather less than 

the variation by spouse smoking habits; 

(d) In both sexes, the percentage of those married to smokers 

is highly significantly (p<O,OOl) higher in group B than in 

group A .  In men, where only 1 out of 84 in group A was 

married to a smoker (1.2%) as against 55 out of 256 in 

group B (21.5%) the difference is particularly obvious; 
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(e) There is no difference in the percentage married to smokers 

between groups B, C and D. For the sexes combined the 

percentage in group B is 2 7 . 3 %  (155/558) as against 2 6 . 3 %  

(5/19) in groups C and D combined. 

These differences seem to be consistent wi?h a number of 

hypotheses/explanations: 

(i) That passive smoke exposure is the principal discriminant 

of groups A and B; 

(ii) That smoking by the spouse is only one source of passive 

smoke exposure and that men are more likely than women to 

be exposed to these other sources; 

(iii)That more women than men are likely to be fairly unaffected 

by their spouse's smoking habits, either because 

non-smoking women are more likely than non-smoking men to 

insist that their partner only smokes outside the home 

and/or men are more likely to be away from the home for 

long periods. 

4 . 8 . 2  Demographic characteristics 

Table 13 gives median cotinine level by various demographic 

characteristics, separately for men and women not married to 

smokers and for men and women married to smokers. Results of 

significance tests based on rank methods are also given, both 

for the separate sex x spouse smoking subgroups and for the 

whole data (standardised for subgroup). Conclusions to be drawn 
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are as follows: 

&: Among .those not married to a smoker the most obvious 

difference (p<O.OOl) is the relatively high cotinine level (over 

1 ng/ml) seen in both sexes in the 1 6 - 2 4  age group, no doubt 

reflecting the greater tendency of this age group to be exposed 

to passive smoke from other sources such as pubs. There is also 

a higher level in men aged 2 5 - 4 4  than in those aged 4 5 - 7 4  but 

this pattern is not evident in women. 

Among those married to a smoker there is also a relatively 

high level in the 1 6 - 2 4  year old men. There is also a tendency 

for 5 5 - 7 4  year olds of both sexes to have higher levels than 

2 5 - 5 4  year olds perhaps reflecting a higher proportion of time 

spent at home. clearly 

significant, in contrast to the non-users n o t  married to a 

smoker. 

However none of the varistions .seen are 

Social class: In all 4 subgroups there is a tendency for 

cotinine levels to rise with decreasing social class, with 

median levels in DE being at least twice as high as those in AB 

in all cases. Overall the trend is very highly significant 

(p<O.OOl). Further analysis showed that it was essentially 

unaffected by standardisation for age. 
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Working status: In women not married to a smoker, levels were 

significantly (p<O.Ol) related to working status with full-time 

workers having levels twice as high as part-time workers or 

those who did not work. In other subgroups no relationship was 

seen. Again conclusions were unaffected by age standardisation. 

Household size: No clear relationship to cotinine level was 

seen. 

Marital status: Among those not married to a smoker, cotinine 

levels were highly significantly (p<O.OOl) related to marital 

status, with levels over twice as high in those who were single 

as in those who had ever been married. Since the significance 

disappeared after age standardisation it may be concluded that 

this result is merely a corollary of the fact that single people 

tend to be young. 

Table 14 gives information on the relative age and social 

class distribution of the 4 cotinine groups into which the 

non-users of nicotine containing products have been divided. 

Group B shows the increased numbers of young and lower social 

class people compared with group A consistent wich the results 

shown in Table 13. No obvious consistent difference is seen 

between groups B, C and D in respect of age and social class. 
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4 . 8 . 3  Possible methodological biassing factors 

Some analyses were carried out studying the relationship 

between cotinine value and 

(i) interval between time of interview and time of receipt of 

sample by HLE, 

(ii) number of hours since last main meal, 

(iii)whether mouth waters when something appetising is seen. 

These were to guard against the possibility that 

methodological factors such as degradation of cotinine or 

thickness of saliva might have had a material affect on the 

results. After taking account of sex and spouse smoking habits 

no relationship of cotinine to any of these factors was seen. 

4 . 8 . 4  Presence of other people 

Cotinine level was not significantly related to whether or 

not other people were present (Table 15). 

4 . 8 . 5  Backcheck on manufactured cigarette smoking habits 

Of the 6 8 8  non-users for whom backcheck information on 

manufactured cigarette smoking habits was available 10 reported 

that, contrary to their original statement, they did smoke 

manufactured cigarettes. There was no significant difference in 

frequency between those in group A (1/189 = 0.5%) and those in 

group B (6 /481  = 1.2%). Interestingly, however, of the 18 

subjects in groups C and D for whom backcheck data were 
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available, 3 (16.7%), reported that they had smoked manufactured 

cigsrettes, one of them stating that she did not want her 

husband to know! The comparison between groups A + B and C + D 

is, despite the small numbers in groups C + D, quite highly 

significant ( p  = 0.003) on an exact test. 

4 . 8 . 6  Subjects with high cotinine values 

Table 16 lists relevant features of those subjects in 

groups C and D as well as of those subjects in group B with 

relatively high cotinine values. 

4 . 9  Factors affecting cotinine values among self-reported users of 

nicotine containing products 

Cotinine values were available for: 

(i) 100 men and 71 women who reported they were smokers but had 

not used any other nicotine containing products, 

(ii) 1 woman (cotinine value 92.8 ng/ml) who reported she was 

not a smoker but had smoked in the last 7 days and 

(iii)4 men who reported use of other nicotine containing 

products. 

4 . 9 . 1  - Sex 

Table 17 gives cotinine values, by sex, for smokers of the 

different types of tobacco product. There was no sex difference 

in median cotinine value either for the whole group (Males 328.7 

ng/ml, Females 311.3 ng.ml) or for smokers of manufactured 
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cigarettes only (Males 285.6 ng/ml, Females 327.3 ng/ml). 

Smokers of other products were too few in women for other useful 

sex comparisons to be made. 

4 . 9 . 2  Numbers of manufactured cigarettes smoked 

Table 18 presents the distribution of cotinine values and 

the median by sex and number of manufactured cigarettes smoked 

for smokers of manufactured cigarettes only. In both sexes, 

there is some tendency for cotinine to rise with number smoked 

but this is only Significant (p<O.Ol) for females. Significance 

levels in the table are based on the trend for a rank test 

relating actual cotinine to grouped number of manufactured 

cigarettes a day. Further analysis using Spearman rank 

correlations based on actual (rather than grouped) numbers 

smoked gave similar significance levels and correlation 

coefficients of 0.17 for males, 0.36 for females and 0.27 for 

sexes combined. The correlation for the sexes combined, though 

significant (p<O.Ol) was weaker than that seen in the pilot 

study, 0.65. 

4.9.3 Handrolled cigarette only smokers 

Table 17 also shows that in men the median cotinine value 

in the 16 smokers of handrolled cigarettes only (510.6 ng/ml) 

was greater than that in the 50 smokers of manufactured 

cigarettes only (285.6 ng/ml). This difference was 

statistically significant (p<O.Ol). 
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4 . 9 . 4  Cigar only smokers 

In contrast, the median cotinine value 

smo,-ers of cigars only ( 9 . 9  ng/ml) was signif 

in the 9 male 

2antly \$<O. 01) 

less than in the male smokers of manufactured cigarettes only. 

6 out of 9 ( 6 6 . 7 % )  cigar only smokers had values below 50 ng/ml 

as compared with 4 out of 50 ( 8 % )  of manufactured cigarette 

smokers. It is noteworthy that of the 8 cigar only smokers who 

reported consumption, the number reported to be smoked per week 

was low, with two smoking 1, two smoking 2 ,  one smoking 3 ,  two 

smoking 4 ,  one smoking 6 and one smoking 10 a week. 

4 . 9 . 5  Pipe only smokers 

Only 3 men were analysed, with values of 2 0 . 7 ,  3 6 0 . 0  and 

4 8 7 . 4  ng/ml respectively. No conclusions could be drawn from 

this small sample. 

4 . 9 . 6  Users of other nicotine containing products 

7 men reported use of other dicotine containing products 

(Table 1 9 ) .  One refused to provide a sample, one provided an 

insufficient quancity of saliva for analysis and one was not 

analysed because HLE was incorrectly informed of the subject’s 

habits. Of the remaining 4 ,  it was interesting to note that 

there was one snuff taker with a low cotinine value of 1.4 

ng/ml. The other 3 a l l  used nicotine gum - one additionally 

chewing tobacco - and all had levels like typical cigarette 

smokers, 2 2 3 . 4 ,  2 8 9 . 9  and 4 3 7 . 0  ng/rnl. 
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4 . 9 . 7  Other factors 

Table 20 gives median cotinine levels for smokers of 

manufactured cigarettes only by sex and by a range of factors 

that might conceivably have affected cotinine level:- spouse 

smoking, age, social class, working status, household size, 

marital status and presence of other people at the interview. 

For the sexes combined no significant relationships were 

seen at all. In the individual sex analyses, only one 

marginally significant (p<O.O5) finding was seen, a tendency in 

females for cotinine level to vary by age. A s  the relationship 

does not follow any logical pattern it seems likely to be a 

chance finding. 

4 . 9 . 8  Subjects with low cotinine values 

Table 21 gives details of all self-reported users of 

nicotine-containing products with cotinine values of less than 

100 ng/ml. These 24 people contain: 

(i) the only non-smoker claiming to nevertheless have smoked in 

the previous 7 days, 

(ii) the only  snuff taker, 

(iii)9 cigar and pipe smokers generally with low consumption, 

(iv) 13 cigarette smokers, only 3 of whom had consumption above 

10 cigarettes a day. 
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For the great majority of people, the low cotinine values 

appear to be plausibly explained by their stated smoking habits, 

although it remains a possibility that some were due to 

inaccurate statements. The only subject who seems obviously 

aberrant is the 30 a day manufactured cigarette smoker with zero 

cotinine value. A s  the original backcheck had been unsuccessful 

a further attempt to recontact this person was made. This 

revealed still 

claiming to smoke manufactured cigarettes, Conceivably, she 

might have given up smoking for a short period around the time 

of the interview. 

that the person by then had lung cancer but was 

Only one person in Table 21 gave an inconsistent answer on 

manufactured cigarette smoking habits when reinterviewed. This 

was only a marginal difference however - the earlier claim being 

only that the woman smoked 1 cigarette a day. There were in 

fact 3 other subjects with cotinine values available who 

reported smoking manfuactured cigarettes originally and denied 

it on backcheck. These had cotinine values of 120.2 ng/ml 

(number smoked not stated originally), 463.1 ng/ml (8 a day) and 

565.3 ng/ml (4 a day but also 25 handrolled). 

4.10 Misclassification of sub.jects as users or non-users of nicotine 

containing products 

Cotinine values are available for 176 self-reported users 

and 808 self-reported non-users of nicotine containing products. 

A number of statistical methods were tried in an attempt to 

estimate the rate of misclassification of users as non-users and 
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vice versa. 

One method was to consider the individual distributions of 

self-reported users and non-users separately and to look for 

outliers among them. 

A second method was to fit separate normal distributions to 

the l o u  (cotinine + 0.05) values for users and non-users and to 

then study the effect of either 

"e 

(i) reassigning the user with the lowest cotinine value or 

(ii) reassigning the non-user with the highest cotinine value 

on the total residual sum of squares or the l o g  likelihood of 

the revised distributions, carrying out the reassignment which 

had the greatest effect, and continuing to reassign until a 

further switch had little affect. 

A third method took into account the reported smoking 

habits of the users by fitting a regression equation and 

studying observations that deviated significantly from the 

overall line. 

There were a number of problems to be taken into account: 

(i) the distribuzion of cotinine values of true non-users was 

clearly not log-normal due to the large number of zero 

values. For this reason some of the analyses were repeated 

omitting all or nearly all self-reported non-users with 

zero values. 
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(ii) the distribution of true users cotinine values was also not 

log-normal. Partly this was because there seemed to be 

some sort of upper ceiling, partly because there was a long 

lower tail of values which seemed too numerous to ascribe 

to misclassified non-smokers. 

(iii)it was likely a priori that misclassification rates 

depended on the extent of smoking, inasmuch as very light 

smokers are more likely to consider themselves nonsmokers. 

(iv) the exact results depended on the methods used and the 

assumptions made. 

Nevertheless, it was possible to come to some general 

conclusions. 

Misclassification of users as non-users 

A s  will be shown elsewhere, misclassification of smokers as 

non-smokers is the main source of bias in studies of the 

relationship of passive smoking and lung cancer with 

misclassification of non-smokers as smokers of relatively minor 

importance. We consider the more important type of 

misclassification first. 

Generally the results of the various analyses were 

consistent in concluding that the 11 self-reported non-users 

with values above 100 ng/ml were much more likely to be true 

users than true non-users. For a log-normal distribution based 

on 808 subjects one would expect only about 1 subject 3 standard 
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deviations above the mean. In practice, based on the 

distribution fitted to all the self-reported non-users (ignoring 

almost all subjects with zero cotinine value to improve the fit 

to a log-normal) there were 11. 

The analyses were less clear about the position of 

self-reported non-users with cotinine values above 30 ng/ml. 

However, they generally indicated that a substantial proportion 

of them were also likely to be misclassified users. Thus, after 

deleting the 11 observations with values above 100 ng/ml, with a 

consequent reduction in mean and variance, there were still 7 

observations more than 3 standard deviations above the new mean. 

analyses were generally consistent with the conclusion 

that observations below 30 ng/ml formed a fairly continuous 

distribution with no evidence of outliers. This is reasonably 

evident both from Table 10 and Table 16. It remains possible 

that an occasional such subject did in fact fail to report minor 

use of nicotine containing products. 

The 

Misclassification of non-users as users 

Here the results were more equivocal. The method based on 

residual sum of squares only reclassified the 4 self-reported 

users with cotinine values less than 3 ng/ml as true non-users. 

The methods based on outliers and maximum likelihood 

reclassified rather more, up to the 15 self-reported users with 

values less than 35 ng/ml. When consumption was taken into 

account the numbers reclassified reduced again, but here the 

cut-off rule wi?s not straightforward. 
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From Table 21, it can be seen that many of those with low 

cotinine values reported relatively light use of 

nicotine-containing products, particularly of products (cigars, 

snuff, pipe) for which there is little other reliable 

information on cotinine value. In this situation one would tend 

to doubt strongly the conclusion from analyses which suggested 

all of those people were in fact non-users. It seems much more 

plausible that the statistical method came up with incorrect 

results because it assumed falsely that users form a single 

distribution. The lower estimate of 4 subjects wrongly 

classified seems more realistic, though it is impossible to 

justify this formally. 

4.11 An interpretation of the data and its use in estimating 

misclassification rates 

Detailed consideration of not only the analyses described 

in the previous section but also those described earlier 

suggests a plausible explanation for the pattern of cotinine 

values seen in self-reported users and non-users of nicotine 

containing products. 

Considering self-reported non-users first, there appear 

to be 4 main groups of people: 

(A) those who do not in fact use nicotine containing products 

and who are unexposed to passive smoke. These people are 

not married to smokers (exceptionally they might be if they 

have little contact with their husband) and form the great 
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majority of the 220 subjects with zero cotinine. 

(B) those who do not in fact use nicotine containing products 

but who are exposed to passive. smoke. They tend to be 

married to smokers and/or have characteristics typical of 

those who are more liable to be exposed at home, or work or 

at leisure. They form a fairly smooth log-normal 

distribution with a mean of about 1 ng/ml with a lower tail 

going into the zero cotinines and an upper tail going up to 

about 20 ng/ml. 

(C) those who actually do occasionally smoke but who do not 

really consider themselves smokers and may tend not to 

mention or remember it on interview. These probably 

account for most of the 9 people with cotinine values in 

the range 38.9-87.8 ng/ml. A justification for regarding B 

and C as separate distributions is the fact that attempts 

to fit a common log-normal (deleting 210 non-users with 

zero cotinine and observations above 87.8 ng/ml) result in 

a clear excess of extreme high values over expected. 

(D) those who are regular smokers (or users of other nicotine 

products) but who choose not to admit it on interview. 

These probably account for the 11 people with cotinine 

values in the range 132.2-473.5 ng/ml (though C and D may 

overlap). It is notable that these 11 people have a median 

value similar to that of smokers, and all cause 

considerable improvements in fit by treating them as users 

in the statistical analyses. 
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For the purpose of estimating misclassification rates, 

bearing in mind the possibility that sone passively exposed 

non-smokers might have cotinines above 30 ng/ml and the 

possibility that some occasional smokers might have cotinines 

below 30 ng/ml, it seems reasonable to treat all self-reported 

non-users with cotinines above 30 ng/ml as true users. However 

since misclassification of occasional smokers as non-smokers 

will have much less effect on biassing the observed association 

of passive smoking with lung cancer than rnisclassification of 

regular smokers as non-smokers, it remains important to 

distinguish self-reported non-users with cotinines in the range 

30-100 ng/ml and those over 100 ng/ml. 

Turning now to self-reported users, we have noted earlier 

that we are only at all confident that those with cotinine 

values below 3 ng/ml have really been misclassified. For those 

in the range 3-30 ng/ml it seems more reasonable to accept their 

statement and treat them as very occasional users. 

Table 22 summarizes the results of the interpretation of 

the data for both self-reported users and non-users. It is 

noted that the 97 subjects with cotinine values in the range 

3-30 ng/ml have been classified differently according to their 

own self-reported smoking habits, being treated as passive 

smokers if they reported no nicotine use (86 subjects) and as 

very occasional users if they did report nicotine use (11 

subjects). Neither of this group are therefore included in the 

overall estimated percentage who are misclassified. Of the 

remaining 887 subjects, 24 or 2.71% were misclassified. It may 
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be therefore that a similar proportion of these 97 subjects were 

misclassified. If this were so, this would bring the estimated 

numbers of non-users misclassified up to 2 2 . 3  ( 2 . 9 % )  and the 

estimated numbers of users misclassified up t o  4 . 3  ( 2 . 4 % ) .  

However it would not affect the estimated proportion of regular 

snokers among self-reported non-users, who make the major 

contribution to bias in passive smoking studies, so we shall 

ignore this minor correction, which in any case is based on an 

assumption which is unverifiable in this study as cotinine 

levels cannot distinguish heavy passive smokers from very light 

smokers. 

4 . 1 2  Misclassification rates as a proportion of actual users and non- 

users in the whole sample 

Table 2 2  gives misclassification rates as  a proportion of 

self-reported users and non-users. It is also of value to have 

estimates of the proportions of actual users and non-users that 

are misclassified. Based on the observed numbers of 

self-reported users ( 7 7 5 )  and non-users (1000) interviewed in 

the whole study, the data in Table 22, and the assumption that 

those analysed were representative of those interviewed, one can 

directly estimate that there were originally 7 8 2 . 1  actual users 

of which - 3 . 2 %  failed to report their habits and that there were 

originally 9 9 2 > . 9  actual non-users of which 1.8% claimed to use 

nicotine containing products. Of actual regular users (those 

with a cotinine of >100 ng/ml), the percent failing to report 

that they were users was 2 . 0 7 %  
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4.13 Sources of error in estimates of misclassification rates 

It can be seen fairly readily that chemical analytical 

errors are unlikely to have had any material effect at all on 

the estimated misclassification rates. We have classified 

self-reported non-users of nicotine containing products as users 

if their cotinine exceeded 30 ng/ml and as regular users if 

their cotinine exceeded 100 ng/ml. From the pilot study, we 

have shown that for this sort of cotinine value, assays were 

reproducible to an average 8%. From Table 16 it can be seen 

that even for the result, 87.8% ng/ml, proportionately closest 

to one of these cut-off points it would have needed an assay 14% 

higher to have changed its classification status, 2nd for other 

results, at least a 24% change would have been needed. 

One is on less certain ground as regards misclassification 

of users where the cut off point used was 3 ng/ml, since the 

pilot only measured down to 10 ng/ml, so no direct evidence of 

reproducibility is available. However, taking into account, the 

low reported consumption of the 4 people between 3 and 7.5 

ng/ml, there is no real reason to doubt that the cut-off 

concealed some misclassified non-users with analytically 

erroneously high cotinine levels. Indeed, looking at Table 21 

one has perhaps more reason to believe that 2 of the 4 

self-reported users reclassified as non-users were really true 

users with an extremely l ow use. 

A more important source of error in misclassification rates 

is sampling error, As the proportions (p) are small, the 

variance of log p can be approximated by 1 / N  where N is the 
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number misclassified. Based on the data in Table 25 one can 

then estimate the 9 5 %  confidence limits of the proportion of 

self-reported non-users who are really users as 1.60% - 3 . 8 4 % ,  

which the corresponding limits for the reverse misclassification 

are 0 . 8 5 %  - 6.06%. 

4 . 1 4  Spouse‘s smoking habits in relation to nicotine use and level of 

misclassification 

As we shall show elsewhere, the level of bias in studies of 

passive smoking and lung cancer depends not only on the extent 

of misclassification of smoking habits but also on (a) whether 

misclassification varies according to spouse’s smoking habits 

and (b) the degree of concordance of the smoking habits of the 

husband and wife. Although this study was not able to provide 

any cotinine determinations to validate reports of spouse 

smoking (and it may be expected that those who misreport their 

own habits are more likely than others to misreport their 

spouse‘s) it can provide some information on both these issues. 

Evidence on whether misclassification of users as non-users 

varies according to spouse’s smoking habits is given in Table 

- 2 3 ,  which is a reconstruction of data already provided in Table 

1 2 .  It can been seen that the percentage misclassified varies 

little according to whether the subject has a smoking spouse 

( 2 . 7 2 % )  or has not one ( 2 . 4 0 % ) .  

As shown in Table 2 4  there is a strong concordance between 

spouse’s smoking habits. The concordance ratio, calculated by 

the cross-product ratio from the 2 x 2 table, measures the 



-44-  

relative odds of a smoker marrying a smoker (rather than a 

non-smoker) to that of a non-smoker marrying a smoker. Whether 

the subject's habits are as reported or as estimated by his 

cotinine value, the estimated concordance is somewhat in excess 

of 3 and is similar for the two sexes. 

4.15 Comparison of smoking habits with the 1985 Annual Consumer 

Survey 

Imperial Tobacco were supplied with detailed tables giving 

the distribution of smoking habits recorded in the salivary 

cotinine study for comparison with the distribution recorded in 

the Annual Consumer Survey. Appendix G presents Mr.I.Brown's 

report on this comparison, As he notes, the results from the two 

studies were quite close given the different sample sizes and 

research methodologies. It should be noted that while the 

current study restricted attention to men and women aged 16-74, 

the Annual Consumer Survey concerns those aged 16+.  
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DISCUSSION 

This study has provided a number of pieces of evidence 

consistent with the hypothesis that passive smoke exposure 

causes a detectable increase in the uptake of nicotine, as 

measured by salivary cotinine. One is the very marked increase, 

among non-users of nicotine-containing products, of the 

proportion married to smokers according to whether cotinine was 

or was not detected (27.2% vs. 10.9%). A second is the tendency 

for cotinine levels among non-users to be higher among those 

with nore likely passive smoke exposure; thus relatively high 

levels were seen among those in the 16-24 age range (more going 

out to pubs and social functions), among lower social classes 

(probably both reasons) and among those aged 55-74 married to a 

smoker (more time at home in retirement). A third is the fact 

that all known sources of nicotine from active use were recorded 

and it is impossible to believe over 70% of reported non-users 

with non-zero cotinine levels were all actually surreptitious 

active users. 

However, it is abundantly clear that average levels of 

cotinine from passive smoke exposure are some orders of 

magnitude lower than those from active us e of 

nicotine-containing products. Thus the median level of even 

those reported non-users with positive cotinine was only 

1 ng/ml, whereas that of reported users was 316 ng/ml. The 

relatively much larger effect of active than passive use on 

salivary cotinine levels is also consistent with the fact that , 
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no relationship of cotinine to spouse smoking (or to age, sex or 

social class) could be seen among self-reported users. 

Given that on average passive smokers appear to have much 

lower levels than active users, how does one explain the 

observation that 11 of the 808 self-reported non-users had 

cotinine levels above 100 ng/ml, fully consistent with smokers’ 

levels, and a further 9 had levels above 30 ng/ml? A number of 

possibilities have to be borne in mind. The one that can be 

rejected most easily is the possibility of chemical analytical 

error, since evidence from the pilot study showed that the 

assays at this level were reproducible to - + 8 % .  A second 

possibility is that a gross  error has occurred in data 

processing or in matching the cotinine result to the interview 

data. We believe this possibility has been minimised by the 

complete checking which has been carried out of all the 

important data. A third possibility lies in variability, either 

in the extent of exposure to passive smoke or in the extent to 

which it is metabolised to cotinine. Our original inspection of 

the distribution of results (Table 10) made this seem unlikely. 

The main body of non-users with non-zero cotinine form an 

approximate log-normal distribution and it seemed very unlikely, 

on this basis, that most of those with cotinine >30 ng/ml formed 

a true upper tail. 

However, there are a number of reasons why it is much more 

plausible that these self-reported non-users with cotinine 

values are in fact true users who have been misclassified. One 

is that it is well-known from other sources (see e.g. Todd, 
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1978, Journal of Epidemiology and Community Health, - 32, 289-293) 

that cigarette consumption is underreported in surveys, and it 

is - a priori reasonable to believe some smokers may not wish 

their habit to be known. A second is that no difference was 

found between self-reported non-users with cotinine values of 

0.1-30 ng/ml and those with cotinine values of >30 ng/ml in the 

proportion married to a smoker. A third is that, whereas only 

7/670 (1%) non-users with cotinine levels of <30 ng/ml were 

inconsistent on backcheck in their manufactured cigarette 

smoking habits, 3/18 (17%, p=0.003) of those with cotinine 

levels of >30 ng/ml were inconsistent. Indeed, one of the 

latter said at the reinterview that she did not want her husband 

to know she smokes! A fourth is that purely on statistical 

grounds, the self-reported non-users with cotinine values above 

100 ng/ml fit in with being a true user much better than being 

as stated. 

Based on these arguments and the detailed analyses in 

SectFon 4 ,  it seems that by far the most plausible explanation 

of the distribution of cotinine values for self-reported 

non-users is that those with cotinine values above 30 ng/ml were 

in fact all or nearly all true users. Those with values above 

100 ng/ml can be classed as true regular users, having levels 

f u l l y  consistent with average active users. Those with values 

betwen 30 and 100 ng/ml are perhaps more in the nature of true 

occasional users, having levels rather low for average users. 

It seems plausible that there are in fact a group of people who 

do smoke occasionally, but who do not really regard themselves 
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as smokers. Indeed some of this group might have cotinine 

levels lower than 30 ng/ml, where they would be 

indistinguishable from heavily exposed passive smokers. While, 

if included, they would add to the misclassification rates, they 

would have little or no effect on the estimated bias, due to 

their low exposure. 

Evidence on the reverse misclassification from the study of 

self-reported users of nicotine-containing products is more 

equivocal. The numbers of subjects studied is smaller, the mix 

of nicotine-containing products claimed is quite varied and 

there is quite a long lower tail of users with low cotinine 

values, many of whom report only very occasional use. One 

statistical method used suggested that 4 of the 176 

self-reported users (those with cotinines less than 3 ng/ml) 

were in fact true non-users. While 2 of these seemed reasonably 

certain (a claimed 30 a day cigarette smoker with zero cotinine 

and a claimed 8 a day cigarette smoker with cotinine 0 . 4  ng/ml), 

the others are less so (the only snuff only taker with cotinine 

1.4 ng/ml and a 1 a day cigarette smoker with zero cotinine), 

and it is likely that the estimated proportion misclassified is 

unreliable. Furthermore the possibility that a small proportion 

of smokers might metabolise nicotine unusually with resultant 

low cotinine values, though perhaps not very plausible, should 

be borne in mind. 
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However, from the point of view of potential bias to the 

lung cancer/passive smoking association caused by smoking habit 

misclassification, coupled with husband/wife smoking 

concordance, having non-smokers claim they are smokers is of 

much less consequence than having smokers claim they are 

non-smokers. A s  will be demonstrated in detail elsewhere in a 

separate document, what is of most importance in this respect is 

misclassification of regular smokers as non-smokers. From this 

study, we estimate that 2.1% of actual regular current users 

fail to report that they are users. This is of course only part 

of the misclassification problem, which also involves 

categorising ex-regular smokers incorrectly as never smokers. 





TABLE 1 

Failure to supply sample of saliva 

Total Age group 

16 - 24 

Male Female 

18/168 
10.7% 

11/117 
9.4% 

29/285 
10.2% 

25-34 17/178 
9.6% 

28/238 
11.8% 

45/416 
10.8% 

35-44 21/159 
13.2% 

29/210 
13.8% 

50/369 
13.6% 

45 - 54 11/105 
10.5% 

16/116 
13.8% 

27/221 
12.2% 

55 - 64 9/100 
9.0% 

25/156 
16.0% 

34/256 
13.3% 

65-74 26/132 
19.7% 

27/96 
28.1% 

53/228 
23.2% 

Trend Chisq 
P 

3.69 
0.055 

13.48 
<o .001 

15.75 
<o. 001 

Total 102/842 
12.1% 

13 6/9 33 
14.6% 

238/17 75 
13.4% 





TABLE 2 

Observed and expected numbers of subjects 
with various characteristics by whether or 

not saliva sample supplied (standardised for age) 

Males Females 
Sample No sample Sample No sample 

Social class (C2DE) 

0 44 5 7 5  4 6 3  8 9  
E 4 5 6 . 4  6 3 . 6  4 6 9 . 3 7  8 2 . 6 3  
N 7 4 0  1 0 2  7 9 7  1 3 6  

Chisq 5 . 8 2  1 . 3 1  
P <O. 0 5  N . S .  

Working status (Part-time or unemployed) 

0 2 8 8  4 8  6 3 4  
E 2 8 9 . 3  4 6 . 7  6 4 3 . 0  
N 740 1 0 2  7 9 7  

Chisq 0 . 0 5  
P N.S. 

No children present in household 

0 4 3 6  67  
E 4 3 9 . 1  6 3 . 9  
N 7 4 0  1 0 2  

Chisq 0 . 5 0  
P N . S .  

Household size ( 4  or more) 

0 286  3 1  
E 2 8 1 . 4  3 5 . 6  
N 7 4 0  102 

Chisq 1.00 
P N.S. 

t,drital status (ever marr,ed) 

0 5 5 8  7 5  
E 5 5 4 . 7  7 8 . 3  
N 7 3 6  100 

Chisq 0 . 9 2  
P N . S .  

40 1 
3 9 8 . 5  

7 9 7  

320  
3 2 4 . 8  

7 9 6  

6 9 4  
6 9 2 . 0  

7 9 6  

1 2 3  
114.0 

1 3 6  
4 . 8 1  

< O .  0 5  

77 
7 9 . 5  

1 3 6  
0 . 3 0  
N . S .  

5 2  
4 7 . 2  

1 3 6  
1 . 0 2  
N . S .  

120 
1 2 2 . 0  

1 3 6  
0 . 2 6  
N . S .  

Combined 
Sample 

9 0 8  
9 2 5 . 8  

1 5 3 7  

9 2 2  
9 3 2 . 3  

1 5 3 7  

837  
8 3 7 . 6  

1 5 3 7  

606  
6 0 6 . 3  

1 5 3 6  

1 2 5 2  
1 2 4 6 . 8  

1 5 3 2  

No sample 

1 6 4  
1 4 6 . 2  

2 3 8  
6 . 4 0 ,  

<O. 05  

1 7 1  
1 6 0 . 7  

2 3 8  
3 . 4 8  
<0.1 

144 
1 4 3 . 4  

238  
0 .00  
N . S .  

8 3  
8 2 . 7  

2 3 8  
0 .00  
N . S .  

1 9 5  
2 0 0 . 2  

236 
1 . 3 4  
N . S .  



TABLE 2 (continued) 

Observed and expected numbers of subjects 
with various characteristics by whether or 

n o t  saliva sample supplied (standardised for age) 

Males Females 
Sample No sample Sample No sample 

Smoker of manufactured cigarettes 

0 257 22 312 42 
E 247.0 32.0 304.6 49.4 
N 740 102 797 136 

Chisq 4.85 1.81 
P <O. 05 N . S .  

Spouse smoker of manufactured cigarettes 

0 170 15 186 35 
E 164.5 20.5 190.9 30.1 
N 511 70 565 94 

Chisq 2.00 1.12 
P N.S. N.S. 

No other person present 

0 404 69 553 8 1  
E 415.1 57.9 539.0 95.0 
N 7 10 99 775 132 

Chisq 5.48 8.49 
P <O .05 <o .01 

Combined 
Sample No sample 

569 
551.6 
1537 

356 
355.4 
1076 

957 
954.2 
1485 

6 4  
81.4 
238 

6.37 
<O. 05 

50 
50.6 
164 
0.00 
N.S. 

150 
152.8 

231 
0.13 
N . S .  



TABLE 3 

Refusal to supply a sample of saliva by sex, age, 
manufiictured cigarette smoking habits and presence of other person 

16 - 3 4  

Male 

No man c-gs no others present 1 7 / 1 2 3  
1 3 . 8 %  

others present 7 / 7 5  
9 . 3 %  

Man cigs no others present 

others present 

6 / 6 4  
9 . 4 %  

4 / 6 7  
6 . 0 %  

e 
3 5 - 5 4  

1 5 / 9 1  
1 6 . 5 %  

6 / 7 5  
8 . 0 %  

4 / 4 8  
8 . 3 %  

5 / 4 1  
1 2 . 2 %  

55 - 7 4  

2 5 / 1 1 3  
2 2 . 1 %  

7 / 6 2  
1 1 . 3 %  

2 / 3 4  
5 . 9 %  

1 / 1 6  
6 . 3 %  

Total 

5 7 / 3 2 7  
1 7 . 4 %  

2 0 / 2 1 2  
9 . 4 %  

1 2 / 1 4 6  
8 . 2 %  

1 0 / 1 2 4  
8 . 1 %  

Female 

No man cigs no others present 1 1 / 1 1 7  2 1 / 1 6 2  2 7 / 1 3 7  5 9 / 4 1 6  
9 . 4 %  1 3 . 0 %  1 9 . 7 %  1 4 . 2 %  

others present 1 7 / 8 0  5 / 3 9  9 / 2 4  3 1 / 1 4 3  
2 1 . 3 %  1 2 . 8 %  3 7 . 5 %  2 1 . 7 %  

Man cigs no others present 4 / 8 7  9 / 6 3  9 / 6 8  2 2 / 2 1 8  
4 . 6 %  1 4 . 3 %  1 3 . 2 %  10.1% 

others present 7 / 6 3  9 / 5 5  4 / 1 2  2 0 / 1 3 0  
11.1% 1 6 . 4 %  3 3 . 3 %  1 5 . 4 %  



Interviewed 

TABLE 4 

Self-reported smoking and chewing habits by sex 

Male Female Total 
% - N - % - N - % - N - 

8 4 2  100.0 9 3 3  100.0 1 7 7 5  100.0 

Non-smoker or nicotine user 

Any 4 3 2  5 1 . 3  5 7 1  6 1 . 2  1 0 0 3  5 6 . 5  

A. Did not report smoking 4 3 0  5 1 . 1  5 7 0  6 1 . 1  1000 5 6 . 3  
in last 7 days 

B. Reported smoking in 2 0.2 1 0.1 3 0 . 2  
las? 7 days 

Smoker or nicotine user 

Any 4 1 0  4 8 . 7  3 6 2  3 8 . 8  7 7 2  4 3 . 5  

C .  Man cig smoker only 206  2 4 . 5  3 3 9  3 6 . 3  5 4 5  3 0 . 7  

D .  Other product smoker only 127 15.1 8 0 . 9  1 3 5  7 . 6  

E. Man cig and other 70 8 . 3  1 5  1 . 6  8 5  4 . 8  
product smoker 

F. Nicotine user only 2 0.2 0 0 . 0  2 0.1 

G. Nicotine user and 
man cig smoker 

2 0 . 2  0 0 . 0  2 0.1 

H. Nicotine user and 2 0.2 0 0 . 0  2 0.1 
other product smoker 

I. Man cig smoker, other 1 0.1 0 0 . 0  1 0.1 
product smoker and 
nicotine user 

N.B. Other products = handrolled, pipe or cigar 
Nicotine user = user of chewing tobacco, nicotine chewing gum, 

tobacco "tea bags" or snuff 

C 



TABLE 5 

Response rates by smoking habits 

Male Female Total 
% - N - % - N - % - N - 

No reported smoking 
or nicotine use at all 

Interviewed 
Sample provided 
Attempt to analyse 
Successful analysis 

Smokers of manufactured 
cigarettes only 

Interviewed 
Sample provided 
Attempt to analyse 
Successful analysis 

Others 

Interviewed 
Sample provided 
Attempt to analyse 
Successful analysis 

A l l  who reported smoking 
or niCotine use at all 

Interviewed 
Sample provided 
Attempt to analyse 
Successful analysis 

A l l  who reported use 
of other nicotine products 

Interviewed 
Sample provided 
Attempt to analyse 
Successful analysis 

4 3 0  100.0 5 7 0  100.0 1000 100.0 
3 7 1  8 6 . 3  477  8 3 . 7  8 4 8  8 4 . 8  
367  8 5 . 3  4 6 9  8 2 . 3  836  8 3 . 6  
3 5 0  8 1 . 4  4 5 8  8 0 . 4  8 0 8  8 0 . 8  

206  100.0 339  100.0 5 4 5  100.0 
1 8 8  9 1 . 3  298  8 7 . 9  4 8 6  8 9 . 2  

5 2  2 5 . 2  6 8  2 0 . 1  1 2 0  2 2 . 0  
5 0  2 4 . 3  66  1 9 . 5  1 1 6  2 1 . 3  

206  100.0 2 4  100.0 2 3 0  100.0 
1 8 1  8 7 . 9  2 2  9 1 . 7  2 0 3  8 8 . 3  

56 2 7 . 2  6 2 5 . 0  6 2  2 7 . 0  
5 4  2 6 . 2  6 2 5 . 0  6 0  2 6 . 1  

4 1 2  100.0 3 6 3  100.0 7 7 5  100.0 
3 6 9  8 9 . 6  3 2 0  8 8 . 2  6 8 9  8 8 . 9  
1 0 8  2 6 . 2  7 4  2 0 . 4  1 8 2  2 3 . 5  
104 2 5 . 2  7 2  1 9 . 8  1 7 6  2 2 . 7  

7 100.0 
6 8 5 . 7  
4 5 7 . 1  
4 5 7 . 1  



Interviewed originally 

Contacted 

Information obtained 

Information obtained 
from respondent 

TABLE 6 

Success of backcheck 

Male Female T o t a l  
% - N - % - N - % - N - 

842 1 0 0 . 0  933 1 0 0 . 0  1775 100 .0  

701 8 3 . 3  8 1 1  8 6 . 9  1512 8 5 . 2  

698 8 2 . 9  801  8 5 . 9  1499 8 4 . 5  

671 7 9 . 7  785 8 4 . 1  1456 8 2 . 0  



TABLE 7 

Manufactured c i g a r e t t e  smoking hab i t s  as  o r i g i n a l l y  reported 
( M C 1 )  and as s t a t e d  i n  the backcheck (MC2) 

Male Female Total  

MC1 MC1 g 
No Yes No Yes No Yes 

MC 2 - 
Source o f  information 

Subject (by phone) No 
Yes 

Subject (personal)  No 
Yes 

Subject - t o t a l  No 
Yes 

Spouse e t c  No 
Yes 

A l l  sources No 
Yes 

336 
14 

96 
12 

432 
26 

16 
0 

448 
26 

6 
137 

6 
6 4  

12 
201 

0 
9 

12 
2 10 

360 
9 

110 
5 

470 
14 

14 
0 

484 
14 

12 696 
211 23 

4 206 
74 17 

16 902 
285 40 

0 30 
1 0 

18 
348 

10 
138 

28 
486 

0 
10 

16 932 28 
286 40 496 



TABLE 8 

Discrepancy of manufactured cigarette smoking habits 
on backcheck by spouse manufactured smoking habits 

Male Female Total 

Spouse man cig smoking 

N O  

Yes 

10/340 17/378 27/718 
2.9% 4.5% 3.8% 

12/164 
7.3% 

7/195 19/359 
3.6% 5.3% 

P CO. 05 N . S .  N . S .  

Other persons present at interview 

Spouse 

Other 

No one 

4/163 
2.5% 

9/118 
7.6% 

1/49 5/212 
2.0% 2.4% 

9/181 18/299 
5 .0% 6.0% 

25/386 20/548 45/934 
6.5% 3.6% 4 .8% 

p (Other + no one <O. 05 
vs spouse) 

N . S .  < O .  05 



TABLE 9 

S,alivary cotinine by nicotine use 

Salivary 
Cotinine (ng/ml) 

0 
0.1-0.2 
0.3-0.5 
0.6-1.0 
1.1-2.0 
2.1-5 .O 
5.1- 10.0 
10.1-20.0 
20.1-50.0 
50.1-100.0 
100.1-200.0 
200.1-500.0 
>500.0 

N 

Median 
p (vs males) 

Nicotine user-h" 
Male Female 

0 2 
0 0 
0 1 
0 0 
1 0 
1 0 
5 0 
1 . O  
6 1 

Non-user 
Male Female 

84 136 
24 52 
36 67 
52 64 
68 52 
50 54 
17 18 

9 4 
2 3 

53 44 5 
24 1'1 0 

5 
0 

104 72 3 50 458 

3 1 9 . 2  310.6 0.85 0.4 
N.S. <o. 001 

-h" Includes smokers, users of other nicotine containing products 
or non-smokers who report having smoked in the last 7 days 



TABLE 10 

Histogram of Loge(cot in ine + 0.05) values f o r  s e l f - r e p o r t e d  

non-users of other  n i c o t i n e  conta in ing  products  

Frequency 
70 - 

30 

29 

28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

220 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 
xxx 

97 96 
xxx xxx 
xxx xxx 

84 xxx xxx 
xxx xxx xxx 82 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx xxx xxx xxx 
xxx 62 xxx xxx xxx 
xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx 54 
xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx 36 

33 xxx xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx xxx xxx 16 

xxx xxx xxx xxx xxx xxx xxx xxx xxx 7 
xxx xxx xxx xxx xxx xxx xxx xxx xxx xxx 4 5  3 5  

xxx xxx xxx xxx xxx xxx xxx xxx xxx 

0 xxx xxx xxx xxx xxx xxx xxx xxx xxx xxx 1 xxx xxx 1 xxx xxx 2 0 0 

- 3  - 2  - 1  0 1 2 3 4 5 .6, 7 

Loge(cot in ine + 0.05) 
-2.5 -1.5 -0.5 0.5 1.5 2.5 3.5 4.5 5.5 .'' 6.5 



T A G L E  10 (continued) 

tiistogram of loge(cotinine + 0.05) vatues for 
self-reported users of nicotine containing products 

Frequency 
% - 54 

xxx 
52 xxx 30 

29 xxx xxx 

28 xxx xxx 

27 xxx xxx 

26 xxx xxx 

25 xxx xxx 

24 xxx xxx 

23 xxx xxx 

22 xxx xxx 

21 xxx xxx 

20 xxx xxx 

19 

18 31 xxx xxx 

17 xxx xxx xxx 

16 xxx xxx xxx 

15 xxx xxx xxx 

14 xxx xxx xxx 

13 xxx xxx xxx 

12 xxx xxx xxx 

11 xxx xxx xxx 

10 xxx xxx xxx 

9 xxx xxx xxx 

8 xxx xxx xxx 

7 11 xxx xxx xxx 

6 xxx xxx xxx xxx 

5 xxx xxx xxx xxx 

4 xxx xxx xxx xxx 6 
5 xxx xxx xxx xxx xxx 

3 xxx xxx xxx xxx xxx xxx 
xxx xxx xxx xxx xxx xxx 

2 3 xxx 3 xxx xxx xxx xxx xxx 
2 xxx 2 xxx 2 xxx xxx xxx xxx xxx xxx 

I xxx 1 1 1 xxx xxx 1 xxx xxx xxx xxx xxx xxx xxx xxx 1 

0 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 

xxx xxx 
xxx xxx 
xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx 

xxx xxx xxx xxx 

xxx xxx xxx xxx 

xxx xxx xxx xxx 

xxx 0 0 0 xxx 0 xxx 0 xxx xxx xxx xxx xxx xxx xxx xxx xxx xxx xxx xxx xxx 

-3 - 2  - 1  0 1 2 3 4 5 6 7 
-2.5 -1.5 -0.5 0.5 1.5 2.5 3.5 4.5 5.5 6.5 

’ Loge(cotinine + 0.05) 



TABLE 11 

Discriminating nicotine users and non-users by cotinine value 

cut - o f f  
point(ng/ml) 

0.05 
0.95 
4.95 
10.75 
11.25 
11.75 
11.85 
11.95 
12.05 
12.75 
12.85 
13.65 
14.55 
15.55 
18.15 
19.35 
20.65 
20.85 
23.05 
24.55 
29.35 
32.35 
34.75 
38.85 
40.45 
46.25 
46.55 
47.55 
56.35 
58.15 
63.25 
71.35 
80.65 
87.75 
89.35 
99.95 
199.95 
399.95 
799.95 

Numbers of subiects 

Non - us ers 
below 

220 
496 
737 
774 
775 
776 
777 
778 
779 
780 
782 
783 
784 
784 
785 
786 
787 
787 
787 
788 
788 
788 
788 
788 
789 
790 
791 
792 
792 
793 
794 
795 
795 
796 
797 
797 
798 
806 
808 

Users 
below 

2 
3 
5 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
11 
11 
11 
12 
13 . 
13 
14 
15 
16 
17 
17 
17 
17 
17 
18 
18 
18 

' 18 . 
20 
20 
20 
24 
44 
114 
174 

Non- users 
above 

588 
312 
71 
34 
33 
32 
31 
30 
29 
28 
26 
25 
24 
24 
23 
22 
21 
21 
21 
20 
20 
20 
20 
20 
19 
18 
17 
16 
16 
15 
14 
13 
13 
12 
11 
11 
10 
2 
0 

Users 
above 

174 
173 
17 1 
166 
166 
166 
166 
166 
166 
166 
166 
166 
166 
165 
165 
165 
165 
164 
163 
163 
162 
161 
160 
159 
159 
159 
159 
159 
158 
158 
158 
158 
156 
156 
156 
152 
132 
62 
2 

% 
-7. 

Correctly 
allocated 

58.5 
77.5 
93.8 
95.1 
95.2 
95.3 
95.4 
95.4 
95.5 
95.6 
95.7 
95.8 
95.8 
95.6 
95.7 
95.7 
95.8 
95.6 
95.3 
95.4 
95.1 
94.9 
94.6 
94.4 
94.5 
94.5 
94.6 
94.7 
94.4 
94.5 
94.6 
94.6 
94.1 
94.2 
94.3 
93.3 
88.4 
71.6 
56.8 

Weighted to original distribution o f  users (775) and non-users 
(1000). 



TABLE 12 

Cotinine level by spouse smoking habits among 
self-reported non-users of nicotine containing products 

Group 

Male 
A 
B 
C 
D 

Female 
A 
B 
C 
D 

Male 

Female 

Total 

Range of cotinine 
(ng/ml) 

0 
0.1 - 23.1 
38.9 - 87.8 
132.2 - 473.3 

0 
0.1 - 23.1 
38.9 - 87.8 
132.2 - 473.3 

Number of subjects 
% - Total Married to smoker 

84 
256 
4 
6 
- 

350 
- 

1 
5 5  
1 
1 
- 

1.2 
21.5 
25.0 
16.7 

58 16.6 
- 

136 23 16.9 
312 100 32.1 
5 2 40.0 
5 1 20.0 

458 126 27.5 

Median cotinine level 

Not married Married- 
to smoker to smoker E 

0.6 2.9 <o.  001 

0.3 1.0 <o. 001 

0 . 4  1.5 <o. 001 
Difference between sexes p<o. 01 p<o. 001 



TABLE 1 3  

Median cotinine level (ng/ml) by various demographic characteristics 
among self-reported non-users of nicotine containing products 

Not married to a smoker Married to a smoker 

Mal e Female Male Female Total 

1 6  - 2 4  
2 5 - 3 4  
3 5 - 4 4  
4 5  - 5 4  
5 5 - 6 4  
6 5 - 7 4  

1.5 1.1 4 .4  0.95 
0 . 6  0 . 2  2 . 3  0 . 5 5  
0 . 6 5  0 . 2  1.75 1.1 
0 . 3 5  0 . 4  1 . 9  1.1 
0 . 2 5  0 . 3  4 . 0  2 . 9 5  
0 . 0 5  0 . 2  3 . 8 5  2 . 0  

Overall p <0.001 <o. 001 N.S. N.S. <o. 001 
Trend p <0.001 <o. 01 N . S .  <0.1 <o. 001 

Social class 
AB 0 . 3  0 . 2  1.05 0 . 5  
c1 
c 2  
D E  

0 . 7  0 . 3  2 . 6 5  0 . 7  
0 . 7  0 . 3  2 . 1  0 . 9 5  
0 . 8 5  0 . 4 5  4 . 4  1 . 2 5  

< O .  05 N.S. <o. 001 Overall p < 0 . 0 5  <0.1 
Trend p CO.01 <O. 05 <o.  01 < O .  0 5  <o. 001 

Working status 
Full time 0.6 0.6 2 . 3  0 . 7  
Part time ( 0 . 0 )  0.3 1 .4  
Non-working 0 . 5  0 . 2  3 . 5  0 . 9 5  

Overall p N.S. 
Trend P N.S. 

Household size 
One 1.1 
Two ' 0 . 3  
Three 0 . 6  
Four 0.6 
Five or more 1.0 

Overall p <0.05 
Trend P N.S. 

<o. 01 
<o .01 

0 . 5  
0 . 3  
0 . 2 5  
0 . 2  
0 . 3  

N.S. 
N.S. 

N.S. 
N.S. 

4 . 2  
2 . 5  
1 . 9  
3 . 0  

N.S. 
N.S. 

N.S. N.S. 
N.S. N.S. 

0 . 7  
0 . 6  
1 . 1 5  
1 . 3 5  

N.S. N.S. 
N.S. N.S. 



TABLE 13 (continued) 

Median cotinine level (ng/ml) by various demographic characteristics 
mong self-reported non-users of nicotine containing products 

Not married to a smoker Married to a smoker 

Marital status 
Single 
Mar r i e d 
Widowed/ 
separated 
or divorced 

Overall p 

Male Female 

1.2 0 . 8  
0 . 4  0 . 2  
0 . 6 5  0 . 4  

<o. 001 <o.  01 

Male - Female Total 

< o .  001 



TABLE 14 

Percentage (number) with various demographic characteristics by 
cotinine group among self-reported non-users of nicotine containing 

products 

Male 
Total 

Co t iiiine group 
D 

132.2-473.3 

- C - B - A 

0 0.1-23.1 38.9-87.8 

- 

ng/ml ng/ml ng/ml ng/ml 

100.0(84) 100.0(235) 100.0(5) 100.0( 7) 

A g e  16-24 8.3( 7 )  23.0( 59) 60.0(3) 14.3(1) 

Social class DE 23.8(20) 29.7( 76) 20.0(1) 28.6(2) 
AB 25.0(21) 14.8( 38) 20.0(1) 14.3(1) 

Female 
Total lOO.O(l36) 100.0(312) 100.0( 5) 100.0 (5)  

A g e  16-24 2.9( 4) 13.5( 42) 20.0(1) O . O ( O )  

Social class DE 17.6( 24) 23.7( 74) 40 1 O( 2) 40.0 (2) 
AB 24.3( 33) 16.7( 52) O.O(O) O.O(O) 



TAELE 15 

Percentage (number) with other people present by cotinine 
group among self-reported non-users of nicotine containing products 

Cotinine group 
D - C - E - A - 

0 0.1-23.1 38.9-87.8 132.2-473.3 
ng/m.l ng/ml ng/ml ng/ml 

Male 
Total 

Other. people 
present 

Female 
Total 

Other people 
present 

P 

100.0(81) 100.0(241) 100.0(4) 100.0(5) 

37.0(30) 41.5(100) 50.0(2) 100.0( 5) 

lOO.O(l31) 100.0(301) 100.0 (5) 

24.4( 32) 24.6( 74) 20.0(1) 

3 

7 

100.0 (5)  

20.0(1) 

2 



Co t in ine  
(n,q;/ml) 

10.8 
11.3 
11.8 
11.9 
12.0 
12.1 
12.8 
12.8 
12.9 
13.7 
15.6 
18.2 
19.4 
23.1 

38.9 
40.5 
46.3 
46.6 
56.4 
58.2 
63.3 
80.7 
87.8 

132.2 
201.8 
220.1 
239.7 
268.2 
274.5 
282.2 
307.6 
361.7 
416.3 
473.5 

TABLE 16 

Sel f - repor ted  non-users o f  n ico t ine  containing 
with high co t in ine  values  

Sex 

M 
M 
F 
M 
F 
M 
M 
F 
M 
M 
M 
M 
F 
F 

M 
F 
M 
F 
F 
M 
M 
F 
F 

M 
M 
M 
M 
F 
F 
F 
M 
F 
F 
M 

~-.  . .I 

Spouse 
smoked 

N 0 
Cigar  

MC 
MC 
MC 

MC+HR 
MC 
MC 

MC 
MC - ~ -_ 

No 

HR+C i ga r  
MC a 

MC ' 

No 

No 
No 
No 
No 
No 
No 
MC . 
MC ' 
No 
No 

Other people 
Dresent 

Backcheck on 
MC 

No 
Spouse 
Spouse 
Spouse . 

Spouse 
Orher 
No 
No 
No 
No 
No 

Spouse 
No 

Other 
No 
No 
No 

Other 
Other 

No 
No 
No 

Other 

Spouse 
Other 
Other 

No 
No 

Spouse 
No 
No 

Spouse 

No 
No 
No 

No 
No 

No 
No 
No 
No 
No 
No 

Yes 
No 
No 
No 
No 
No 
No 
No 

No 
No 

No 
No 
No 
Y e s  
N o  

Yes 
No 

N O  

products 

@ 

25-34 
65 - 74 
35-44 
65-74 
25 - 34 
35-44 
16-24 
35-44 
25-34 
25-34 
25 - 34 
25 - 34 
35-44 
25-34 

16 - 24 
35-44 
16-24 
35-44 
25 - 34 
16-24 
55-64 
16 - 24 
25 - 34 

16 - 24 
45 - 54 
35-44 
25-34 
25-34 
45 - 54 
45-54 
35-44 
25-34 
65-74 
35-44 

Social  
c l a s s  

DE 
c1 
c1 
c2 
c2 
DE 
DE 
c2 
c2 
c2 
DE 
AB 
DE 
c2 

DE 
DE 
c1 
DE 
c1 
AB 
c2 
c2 
c2 

DE 
c1 
c1 
AB 
DE 
c1 
c2 
c1 
c1 
DE 
DE 



TABLE 17 

Salivary cotinine by type of product smoked 
(for non-users of other nicotine containing products) 

Salivary cotinine (nE/ml) 
20.1- 50.1- 100.1- 200.1- 

N <20 50.0 100.0 200.0 500.0 >500.0 Median - - ______ 

Mal e s 

Manufactured cigarettes 
only 50 1 3 3 

Other products only 33 6 2 1 
Handrolled only 16 0 0 0 
Pipe only 3 0  1 0 
Cigar only 9 5  1 1 
Mixed 5 1  0 0 

Man.cigs + other 
products 17 0 1 0 
Man.cigs + handrolled 
only 10 0 1 0 
Other mixed smokers 7 0  0 0 

A1 1 100 7 6 4 

4 

2 

2 
0 

9 

32 

10 
6 
2 
2 
0 

8 

5 
3 

50 

7 

-11 
8 
0 
0 
3 

6 

2 
4 

24 

285. G 

351.7 
510. G 
360.0 
9.3 

612.7 

389.9 

365.7 
531.4 

328.7 

Females 

Manufactured cigarettes 
only 66 3 0 1 10 41 11 327.3 

Handrolled only 3 0  1 0 0 2’ 0 234.9 

Man.cigs + handrolled 
238.0 only 2 0  0 0 1 1 0 

A1 1 71 3 1 1 11 44 11 311.3 

N . B .  No cotinine deterrninations were available for female pipe or cigar 
smokers. 



TABLE 18 

Salivzry co t in ine  by number o f  c i g a r e t t e s  smoked 
among smokers of manufactured c iga re t t e s  only 

Sal ivary 
Cotinine (ng/ml) 

Male 

20.1-50.0 
50.1-100.0 
100.1-200.0 
200.1-500.0 
>500 

N 
Median 
? 

Female 

<2 0 
20.1-50.0 
50.1-100.0 
100.1-200.0 
200.1-500.0 
>500 

N 
Median 

Combined 

N 
Median 
P 

1-12 

2 
2 
2 
7 
3 

16 
249.1 

2 
0 
0 
4 
12 
0 

18 
290.9 

Number o f  man c i g s  per  day 

13 - 17 

0 
0 
1 
7 
1 

9 
239.8 

0 
0 
0 
3 
5 
1 

9 
258.1 

18-22 

0 
0 
1 
8 
2 

11 
396.8 

0 
0 
0 
1 
15 
6 

22 
431.6 

23+ - 

1 
1 
0 
7 
1 

10 
292.2 

1 
0 
0 
1 
7 
4 

13 
386.7 

Trend 

N . S .  

<o .01 

34 18 33 23 
282.0 240.4 416.8 318.4 

<o .01 



TABLE 19 

Details of those who use other nicotine-containing products 

Chewing tobacco 
Snuff 
Teabags 
Nicotine gum and 
chewing tobacco 

Nicotine gum 
Nicotine gum 
Snuff 

Sex - 

M 
M 
M 

M 
M 
M 
M 

S a1 ivar y 
cot inine 
(ng/ml) Smokiap~ 

15MC 
6HR 

3 OHR 

437.0 5MC 
289.9 2 OMC+?HR 
223.4 None 
1.4 None 

Social 
& class 

35-44 c1 
65-74 c1 
25 - 34 DE 

55 - 6 4  c2 
15 - 24 c2 
25-34 AB 
25 - 34 c2 

* MC = manufactured cigarttes, HR = handrolled cigarettes, ? = quantity 
not stated. 



TABLE 20  

Median cotinine level (ng/ml) by various factors 
among smokers of manufactured cigarettes only 

N Males Females Combined - 

Spouse smoking 
Yes 
NO 

P 

1 6 - 2 4  
25 - 34  
3 5 - 4 4  
4 5  - 5 4  
5 5 - 6 4  
6 5  - 7 4  

Overall p 
Trend p 

Social class 
AB 
c1 
c2 
DE 

Overall p 
Trend p 

Working status 
Full time 
Part time 
Non - w o rk iiig 

Overall p 
Trend p 

Household size 
One 
Two 
Three 
Four 
Five or more 

Overall p 
Trend p 

2 7 7 . 6  3 4 4 . 0  3 0 3 . 4  5 3  
3 1 8 . 4  3 1 7 . 7  3 1 8 . 2  6 3  

N.S. N.S. N.S. 

3 3 7 . 3  
3 0 0 . 8  
2 5 9 . 3  
2 5 9 . 2  
5 3 9 . 9  
3 0 3 . 0  

N.S. 
N.S. 

3 1 7 . 1  
3 1 1 . 3  
4 4 0 . 3  
2 7 8 . 7  
1 7 0 . 2  
3 6 3 . 7  

< O .  0 5  
N.S; 

3 2 6 . 8  2 4  
3 1 1 . 3  3 3  
3 8 9 . 7  28 
2 6 2 . 6  14 
1 7 1 . 9  8 
3 4 6 . 8  9 

N.S. 
N.S. 

3 1 8 . 4  4 5 0 . 7  3 9 3 . 7  1 3  
2 4 2 . 7  3 0 9 . 9  3 0 6 . 1  23  
3 3 0 . 3  3 3 6 . 4  3 3 6 . 4  3 5  
2 9 3 . 5  3 0 7 . 4  3 0 3 . 0  4 5  

N.S. N.S. N.S. 
N.S. N.S. N.S. 

2 9 8 . 0  3 0 1 . 9  3 0 1 . 9  44 
( 4 2 7 . 1 )  3 6 8 . 8  3 6 8 . 8  2 1  

2 4 9 . 2  3 1 8 . 2  3 0 3 . 4  5 1  

N.S. N.S. N.S 
N.S. N.S. N. S 

4 0 5 . 6  3 0 2 . 5  3 8 5 . 3  
3 0 3 . 0  2 7 8 . 7  2 9 0 . 9  
2 3 9 . 8  3 3 6 . 4  3 1 0 . 6  
2 3 2 . 6  3 1 2 . 2  2 8 5 . 6  
2 5 2 . 6  4 1 4 . 6  3 8 9 . 5  

N.S. N.S. N.S. 
N.S. N.S. N.S. 

1 2  
1 8  
3 0  
3 4  
22 



TABLE 20 (conlinued) 

Median cotinine level (ng/ml) by various factors 
among smokers of manufactured cigarettes only 

N Males Females Combined - 

Marital status 
Single 
Married 
W i do we d/ s e p ar a t e d or 
divorced 

Overall p 

Other people at interview 
Nobody 
Spouse 
Other person 

Overall p 

3 7 0 . 4  3 0 9 . 9  3 5 0 . 6  25 
2 4 6 . 6  3 3 6 . 4  3 0 3 . 3  80  

3 9 6 . 8  3 2 9 . 1  3 5 4 . 9  11 

N.S. N.S. N.S. 

3 9 3 . 5  3 1 7 . 7  3 4 1 . 6  62 
2 3 9 . 5  4 1 9 . 1  2 7 7 . 6  2 1  
2 9 3 . 5  3 1 1 . 3  3 1 0 . 6  30  

N.S. N.S. N. S 



TABLE 2 1  

Self-reported users of nicotine-containing 
products with low cotinine values 

Co t inine Smoking* Other B ackche ck 
(ng/ml) - Sex habits nicotine on MC 

0 
0 
(2.4 
1 . 4  
4 . 3  
5 : 6  
6 . 3  
7 . 2  
8 . 5  

9 . 9  
1 4 . 6  
20’. 7 
2 0 . 9  
2 4 . 6  

32.4 
3 4 . 8  
47 .6  
7 1 . 4  
7 1 . 4  
8 9 . 4  
9 2 . 8  

> 

93.1 
9 8 . 2  

F 
F 
F 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
F 
M 
M 
M 
F 

F 
M 

MC 1 
MC30 
MC8 

Cigars 4 
Cigars 1 
Cigars 2 
Cigars 4 
Pipe 4 0 2 ,  

Cigars 3 
MC? 
Pipe 25gr 
MClO 
MC2, HR2 
MC25 
Cigar? 
MC 5 
HR2 0 
MC 7 
MC30 
MC 6 
Non-smoker,3MC 
last 7 days 

MC? 
Cigar1 

Snuff 

Cigars 10 

No (Inconsistent) 
Yes 
Yes 

NO 
No 
No 
No 
No 

No 
Yes 
No 
Yes 
Yes 
Yes 
No 
Yes 
No 

Yes 
Yes 
No 

Yes 
No 

2 MC = manufactured cigarettes, HR = handrolled cigarettes, 
? = amount not stated 
Quantity per day for cigarette smoking, per week for pipe and 
cigar smoking. 



TABLE 2 3  

Self-reported non-users of nicotine containing products who 
have high cotinine levels by spouse smoking habits 

True habits 

Total 

1. Non-user 
a. No passive exposure 
b. Passive exposure 

2 .  User 
a. Occasional user 
b. Regular user 

Spouse a 
smoker 

N % 

1 8 4  100.00 

17  9 9 7 . 2 8  
2 4  1 3 . 0 4  
155 8 4 . 2 4  

5 2 . 7 2  
3 1 . 6 3  
2 1 . 0 9  

Spouse not 
a smoker 

N % 

4 1 6  100.00 

40 G 9 7 . 6 0  
1 4 9  3 5 . 8 2  
2 5 7  6 1 . 7 8  

10 2 . 4 0  
2 0 . 4 8  
8 1 . 9 2  

Unmar r i e d 
N % 

2 0 8  100.00 

2 0 3  9 7 . 6 0  
47  2 2 . 6 0  

1 5 6  7 5 . 0 0  

5 2 . 4 0  
4 1 . 9 2  
1 0 . 4 8  



TABLE 22 

Estimated misclsssification rates 

Observed hab i t s True hab i t s /c r i t e r i a 

Non-user of nicotine Total 808 100.00 

1. Non-user (<30ng/ml) 788 97.52 
a. No passive exposure (Ong/ml) 220 27.23 
b .  Passive exposure (0.1-30ng/ml) 568 70.30 

containing products 

2. User (>30ng/ml) 20 2.48 

b. Regular user (>100ng/ml) - 11 1.36 
a. Occasional user (30-100ng/ml) 9 1.11 

User of nicotine Total 176 100.00 

1. User (>3ng/ml) 172 97.73 
a. Regular user (>100ng/ml) 152 86.36 

c .  Very occasional user (3-30ng/ml) 11 6.25 

containing products 

b .  Occasional user (30 - 100ng/ml) 9 5.11 

2. Non-user (<3ng/ml) 4 2.27 

Total Total 
1. Correctly classified 
2. Incorrectly classified 

984 100.00 
960 97.56 
24 2.44 



TABLE 24 

Concordance of spouse's smoking habits with 
(a) the subject's self -reported smoking habits 

(b) the sEbject's cotinine value 
(Harried subjects only) 

Sub,j ect' s habits 
Non smoker 
Smoker 

Concordance ratio 

Salivary cotinine 
< 30  ng/ml 
> 3 0  ng/ml 

Concordance ratio 

< 100 ng/ml 
> 100 ng/rnl 

Concordance ratio 

Males 
Spouse 
Non Spouse 
Smoker Smoker 

2 4 4  6 6  
144 17 7 

3 . 2 6  

1 9 2  6 0  
30  3 1  

3 . 3 1  

1 9 3  64 
29 27 

2 . 8 1  

Females 
Spouse 
Non Spouse 
Smoker Smoker 

SI& I=% 
80  157 2-E+ 

156 270  

3 . 4 0  

221 1 2 4  
20 39 

3 . 4 8  

2 2 3  127  
18 36 

3.51 





APPENDIX A 

Sampling poin ts  used i n  main study 

UPMINSTER 

CHINGFORD 

PUTNEY 

BATTERSEA 

EALING 

BRENT 

BASINGSTOKE 

HAVANT 

BEXHILL & BATTLE 

MAID STONE 

FOLKESTONE 

BOURNEMOUTH 

BEDFORDSHIRE SOUTH WEST 

BRISTOL 

DEVIZES 

SOMERSET & FROME 

GRANTHAM 

NORWICH 

NORFOLK NORTH EAST 

BOSWORTH 

CANNOCK 

STRATFORD 

STOKE ON TRENT 

MACCLESFIELD 

BURY 

ECCLES 

LIVE RP 0 0 L 

'WALLAS EY 

SWANSEA 

CARDIFF 

SHEFFIELD 

LEEDS 

BARNSLEY 

HUDDERSFIELD 

DARLINGTON 

NEWCASTLE UPON TYNE 

TAYSIDE 

MIDLOTHIAN 

GLASGOW 

STFATHKELVIN 





APPENDIX B 

Dr. Francis J. C. Roe 
D.M.(O~on.). D.Sc.(Lond.l. F.R.C.Path 
Consultant in T o r u o l o ~  and Adv+ in 
Eapc?immtal Palbol8u 

VAT Rcg. No. 216 7350 73 

FJCR/WG 

Dear S i r  o r  Hadam, 

08ce and Home: 
19 Marryat Road 
W im bled o n C o m mo 11 

London SW19 5BB 
. Telephone: 

Ofnct (01) 947 9171 . 

Home (01 ) 946 45 IS 

September 198.5 

L i f e - s t y l e  a n d  a p p e t i t e  s u r v e y  

As its t i t l e  i n d i c a t e s ,  t h i s  s u r v e y  is cancerned w i t h  
. l i f e - s t y l e ,  w e l l - b e i n g  a n d  a p p e t i t e  and n o t  w i t h  a n y  aspect  
o f  h e a l t h .  I n  t h e  n o r m a l  way, i t  wou ld  n o t  be n e c e s s a r y  for 
a p h y s i c i a n ,  s u c h  a s  m y s e l f ,  to  be i n v o l v e d  i n  t h e  c o n d u c t  
of s u c h  a s u r v e y .  However ,  i t  o c c u r r e d  to  t h e  s c i e n t i s t s  
who p l a n n e d  t h e  s t u d y  t h a t  some of t h e  1 , 0 0 0  o r  so gersons 
t o  be i n t e r v i e w e d  m i g h t  be worried when,  a t  t h e  e n d  o f  t h e  
q u e s t i o n i n g ,  t h e  i n t e r v i e w e r  a s k s  them f o r  a s a m p l e  o f  
s a l i v a .  T h e  p u r p o s e  of  t h i s  l e t t e r  is s i m p l y  t o  c o n f i r m  
t h a t  t h e  m e a s u r e m e n t s  to  be made on t h e  sample of s a l i v a  
r e l a t e  to  l i f e - s t y l e  a n d  a p p e t i t e  and  n o t  t o  a n y  a s p e c t  o f  
h e a l t h .  

The n o r m a l  p r o c e d u r e  w i t h  s u r v e y s  o f  t h i s  k i n d  is to  
r e g a r d  b o t h  t h e  i n f o r m a t i o n  p r o v i d e d  i n  a n s w e r s  t o  q u e s t i o n s  
and t h e  r e s u l t s  o f  t h e  m e a s u r e m e n t s  made o n  t h e  s p e c i m e n  of 
s a l i v a  a s  s t r i c t l y  c o n f i d e n t i a l .  T h i s  p r o c e d u r e  w i l l  be  
f o l l o w e d  i n  t h e  case o f  t h e  p r e s e n t  s u r v e y .  F u r t h e r m o r e ,  a s '  
soon a s  t h e  r e s u l t s  o f  t h e  s u r v e y  h a v e  Seen a n a l y s e d ,  a l l  
t h e  r e c o r d s  of  a c t u a l  i n t e r v i e w s  w i l l  be  d e s t r o y e d .  

Thank you v e r y  much f o r  a g r e e i n g  to  t a k e  p a r t  i n  t h e  
s u r v e y  a n d  t h e r e b y  c o n t r i b u t i n g  to  s c i e n t i f i c  k n o w l e d g e .  

Yours  s i n c e r e l y  

F r a n c i s  J . C .  Roe Q O  
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EjYARCll CSHEYS OF G R U T  BRITAIN LIMITED, AGEARCR CENTRE, WEST GATE. LONOON V;, 1W TLZEI'HOt4L lOH8YR r d l )  937 5355 

LIFE-SYXLS AND APPRITS SURVEY 

OPFICE USE O!LY 

I 
I 

"S NAYE 
'ss/nsi 

140. (IF ANY) 

tVIN STARTED 

WIW ENDED . 

INIERVIEY 

.. 

WRITE IN HiPleEit OF MINUTES; 
IF LESS niAN 10, ENTER LEADING ZERO 

r OF RZSPCNDEHT 

HALE 
FEMALZ 

jPONDElT AG'. CZOUP 

l b  - dP 

25 - 35 

35 - 44 

95 - 54 
55 - 64 
65 - 79 

:IN. CLASS 

t T E  IN FULL D G A I L S  OF:- AB 

1 OCCUPAIION ........................... c1 

...................................... c2 

L )  INDWS3X ............................ 
..................................... 

YiDOV OR RETIRED CLASSIFY 9ELOU 

WIWU WITH WIDOW'S TENSION ONLY 

Y I T H  PRIYXTZ H E M S  (E.G. husband's penalon) 
SPECIFY HUSBAIiD'S BOWER OCCUPATION ABOVE) 

RETIRW HAN OR W O M A N  WITH STATE REiIRDEXT 
PENSION 

RETi4E7 HAN OR YOUAN WITH =AT& RFTIREMEtlT 
PENSION A N D  OCCUPATIONAL PENSION 

(SPECIFY PAE'aIOUS OCCUPATION AaOVE) 

(20) 

1 

2 

(21) 

1 

2 

3 
4 

5 
6 

(22) 

1 

2 

3 

4 

RESPONDENT VOWING SiATUS 

FULL TIME (30- H R S  PER WEX) 

PkRT TIYE (8-29 HR3 PER 2 E Z )  
NDN-2OOaZINC 

PRESESCE OF CHILDREN I N  HO'JSEHOLD 

UITH CHILDREN AGED 15 3 R  UNDEi 

NO QtfLDREN AGED 15 OR UNDEW 

HOUSEHOLD SIZE 
How many people a r e  t h e r e  :n your houaehold, 
lnc luding  yourse l f  and any c h l l d r e n  1 

ONB 

3 0  

?HREE 

FOUR 
' FIVE OR HCRE 
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I CODE RcJiz 
' 

NOY, soae quertlona about your dr lnklng  of tea and coffee and o t h e r  Jrlnko. 

How many cups of tea d id  you d r ink  yes te rday  ? 

i) NONE 

And bow m n y  cupa of cof fee  yesterday 7 

rdo 
THREZ 

FOUR 

FTVL OR FIUBE 

NONE 

ONE 

N O  

THREE 

FOUR 
FIVE OR fl3RE 

How many p l n t a  or n i l k  d i d  you d r ink  yes te rday ,  inc luding  a t l k  taken wlt!r t e a  o r  coffee 

w w i t 5  b reakfaa t  cereals as well as the  amount you drank on i t a  own 7 

NONE AT ALL 

LZ.5.S THAN 1 PINT 

1 PINT, BUT L U S  THAN 2 

2 PINrS OR UORE 

How a n y  times dur ing  the  last 'I daya have you drunk f r u i t  fulce 7 

1SBE AT ALL 

ONCE 

nfxce 
THREE T I Y F  OR MORE 

IF ONCE OR HORE, ASK 

(a) Was t he  f r u l t  Juice gcnc ra l ly  n a t u r a l ,  gene ra l ly  succtencd, o r  sowctmca natural 

and r o w t l r i  sweetened 7 
GENERALLY NATURAL 

'How f o r  some qucs t lona  on var lous  klnda of food. 

How many times dur ing  the  h a t  7 days have you ea t en  c a r r o t s  ? NONE 

ONCE 

?Id ICE 

= R E S  TIMES OR MORE 

Hou a n y  tllccs Curing the  last 7 days havr you eacen apinach ? 

SONE 

ONCE 

TWICE 

THREE tWES OR flORE 

( 3 0 )  

1 

2 

3 

( 3 1 1  

J 

1 

J - 
3 

(52) 

J 

I 

2 

3 

9.5 3 ( a )  





1 

W N l i  

ONCE OR TUICE 

M t E E  OR FOUR TInES 

FI'JE OR Six iMCS 

L how many the8 dur ing  the f a s t  7 drys have you ea ten  any o the r  kinds of 

:en vegetab les  7 

U 

1 

2 

3 
. a  I 

IY a m y  limes dur lng  the  l a s t  f days have you ea ten  Clsh, inc ludtng  shel l - f lsh ? 
* I 

NONE ' 
OICC 

NICE 

THREE TIMES on nun: 

w nany times dur ing  the  last  7 days have you ea ten  l iver ,  excluding liver pate 

nd l i v e r  sausoee ? NONE 

OtfCE 

TiiXCE 

TBIIEE TfHES On MOnt 

uld hou a n y  t i n e s  Ju r ing  the last  7 days have you ea ten  any kind of cur r i ed  rood ? 

NONE 

ONCE 

TUICE 

M R Z E  TIMES OR MR6 

How I would l i k e  t o  ask you abaut some thlngs which night leave a t a s t e  i n  Lhe mouth o r  a f f e c t  

the taste of  the food that you eat. 

SHOV CARD 

Now, t h ink ing  o f  t h e  l a s t  7 days, have you ... 
READ Ob7 FOR EACR STAiMEM 

NO - 
&;en rnx.m ONIUIS 

hran OTHER RAU 01fLONS 

%ten COOKED ONION3 

a t e n  GARLIC 

Eaten MUSTARD 

Eaten f{ORS&RADISIi 

Chewed ORDINARY SPEARMINT CHWING Col4 

Chewed BUODLEGUH 

Cheued NICOTINE CHEWING CUM 

Chewed OTH&i3 FLAVOURED CHtVINC GUM 

Chewed CHEWING TOBACCO 

Chewed o r  iuckcd TODACCO 'TEA BAGS" (SIOAL ULNUITS) 

Used HWTH FRESHENER DROPS SUCH AS ... COLD SPOT 

Used HoulnwAswLs sucn AS ... LJSTERIXE 

Taken ::IIIYF 

(34) 

(36) 

2 

I 

> 

3 

C 





.I2 Do you woke ...... 
pE57r] 

(a) .. manufactured c t g a r e t t e s  ? 

(b) .. hand-rolled c i g a r e t t e s  ? 

i c )  .. a pipe  ? 

(d)  .. as much a s  1 c igar  o r  
1 miniature cigar a ueak 7 

NO - 
(39) 0 

Y E S .  I F  "YES",  ASK :- - 
1 Thinkfng about t h e  Last 7 days, 

how many mnufactured c igare t tea  on 
average, have you smoked per day ? 

1 ,-)Thinking about the 13s: 7 days, 
how mny hand-rolled cigarettea on 
average, have you smaked per dav 1 

.WRITE IN 4 . . . . . . . .  ( U j - u u )  
PER DAY 

(45) 0 1 How many ounces of tobacoo 
have you smoked i n  t h e  last 7 d a y s  ? 

RECORD A N S E X  I N  OUNCES 4.. ............. (46-47) 

OR IN c a m  4 ............... (;le-50) 
LAST 7 DAYS 

(DEPENDING ON HHICH UAY THE RESPONDE!T; ANSdEaS) 

(51) 0 1 How Juny cigars and miniature c i g a r r  
b v e  yau smoked in t h e  l a s t  7 d a y s  ? 

WHITE I N  ___) . . . . . . . .  ( 5 1 - 5 3 )  
LLSi 7 DAYS 

IF RESPOHDENT DOE5 SMOKE ANY OF TtIE AUOVE 4 TTPES, GO TO 0.13. 

IF SMOKES NONE OF THFSE TYPES, CARRY OUT FURTHER CHECX BY LSSRIHG ( e )  :- 

(a) Bave you smoked any of t h e s e  a t  a l l ,  in the last 7 days ? 

.. manufactured cigarettes ? 

.. hand-rolled cigarettea ? 

.. a p i p e  ? 

.. a c i g a r  o r  miniaturn c lgar  7 

1.13 RESPONDENT MARITAL STATUS: Are you .. 

IF M A R R I E D ,  A S X  0.14 

. l a  ............... (wife) ...... [-I 

(a)  Manufactured c igare t tea  ? 

(b) Hand-rolled clgar8t:es 7 

(cl 

( d )  A p i p e  7 

Cigars or a in ia tura  c i g a r s  ? 

RECORD 0.15 FRCH OBSERVATION ONLY 

1.15 Is anybody else preaent i n  the room a t  this 
point  l n  the lntervieu 1 

I F  "YES., ASK :- On vhich day d i d  you 

l a s t  smoke ... (STATE TYPE) - 
E E m  SAf _sus 

SINGLE 

HARR I EO 

Yi00YEI)/DIV3RCtD/SEPARAT~D 

(63) 
YES, SPOUSE ALSO PRESENT 1 

rss,  OTHER PIRSONW ALSO PRESENT 2 





a -  - "*. . - - #  

Now scme q u e s t i o n s  a b o u t  t r a v e l l i n g .  By t r a v e l l i n g ,  ue mean all kinds of  

j o u r n e y s  outside t h e  home, l i k e  g o i n g  shopping ,  v i s i t i n g  p e o p l e ,  going t o  

work, going on s p e c i a l  t r i p s  or h o l i d a y s ,  going for a walk, and so on. 

Compared w i t h  o t h e r  men (women) of your  age, do you fee l  t h a t  

YOU t r a v e l  .... I READ OUT I 
MORE THAN AVERAGE 

ABOUT AVERAGE 

o r  LESS THAN AVERAGE 

For rough ly  how many hour s  have you been o u t s i d e  t h e  house  t o d a y ,  e i ther  t o  
t h e  shops, or t o  work, or  v i s i t i n g ,  or any o t h e r  r e a s o n  ? 

WRITE IN NUMBE3 OF HOURS 

D i f f e r e n t  peop le  eat a t  d i f f e r e n t  times' of t h e  day. It is now a b o u t  .... 
(LOOK AT WATCH, A N D  QUOTE THE APPROXIMATB TIME). Roughly how long ago d i d  

you have  a meal - I mean a main meal or snack  meal or sandwiches ,  not j u s t  

a b i s c u i t  or piece of cake  ? 

WRIT3 IN APPROXIMATE NUMBER OF HOURS AGO 

Vould you s a y  your  nou th  waters when you see someth ing  a p p e t i s i n g  ? 

YES 

NOAJOT PARTICULARLY 

DON'T KNOW 

NOW REQUEST RESPONDENT TO SUPPLY A SAMPLE OF SALIVA I N  THE SPECIAL BOTTLE. 

AT THE SAME TIME, GIVE RESPONDENT THE LETTER OF RE-ASSURANCE SIGNED BY 
3 R .  ROE. 

SALIVA SAlYPLE OBTAINED 

IF SAMPLE OBTAINED:. 

RESPONDENT REFUSED TO GIVE SALIVA SAMPLE 

(69 - 72) 

CODE 

(64) 

1 

2 

3 

( 6 5 )  

. e . . . * . .  

. . . . . e . .  

(67) 

1 

2 

3 

(68) 

ENTE 

?IUME 
1 --)SERI 

I WRITE I N  THE SERIAL HUHBER Sdo#N ON GLASS TUBE 

LEA'lZ LETTER F3OM D3. ROE WITH RESPONDENT 

FINALLY, THANK RESPONDENT AND CLOSE INTERVSEGI 
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LIFE-STYLE AND APPET’ITS SUilVEY 

INTERVIZdER INSTRUCTICNS 

I INTRODUCTION 

This su rvey  is unusual  l n  one respect - a t  t h e  end of t h e  i n t e r v i e w ,  we 

wish you to  o b t a i n  a sample of  s a l i v a  from each respondent .  
be r e c e i v i n g  special c o n t a i n e r s  for the  c o l l e c t i o n  of these samples - 

(You will 

’see S e c t i o n s  2(f) and 6 ,  below). 

We want t o  emphasise t h a t  t h e r e  is a b s o l u t e l y  no cause  f o r  concern - 
e i ther  f o r  you o r  fo r  the respondent  - abou t  t h i s  r e q u e s t .  The su rvey  

is s imply  abou t  c e r t a i n  a s p e c t s  of a p p e t i t e  and l i f e - s ty l e ,  and t h e  

s a l i v a  sample is requ i r ed  f o r  a n a l y s i s  purposes  i n  t h e  l i g h t  of t h e  

d i f f e r e n t  consunGion p a t t e r n s  r evea led  by r e sponden t s  i n  respect of t he  

item on t h e . q u e s t i o n n a i r e .  
any i l l n e s s e s  or d i s e a s e s  t h e  respondent  may or may no t  have; the  

r e s u l t s  of t h e  s a l i v a  t es t  w i l l  c e r t a i n l y  n o t  be used i n  any uay u h i c h  
will i nvo lve  t h e  respondent  wi th  any f u r t h e r  c o n t a c t .  

The survey  is not conducted t o  check on - 

Al1 , r e sponden t s  supply ing  a s a l i v a  sample will be  g iven  a l e t t e r  of 

r e a s s u r a n c e  from a doc to r  (your  materials i c c l u d e  40 cop ies  of t h i s  

l e t t e r  1. 

-If you as an i n t e r v i e w e r  a r e  asked f o r  f u r t h e r  e x p l a n a t i o n ,  please do 

n o t  b e  d ram i n t o  inven t ing  a d d i t i o n a l  answers - i t  is s u f r i i c i e z t  (and 

i t  is t rue ! )  for you t o  s a y  t h a t  your j o b  is t o  ask the q u e s t i o n s  on 

t h e  q u e s t i o n n a i r e  and record t h e  rep l ies ,  and t h a t  you do Rot poszes3 

specialised s c i e n t i f i c  o r  cedical knowledge. 

The survey  ua3 p i l o t e d  w i t h  c o n s i d e r a b l e  s u c c e s s  - se  achieved a 

sucCes8 ra te  of a b o s t  905 of r e spcnden t s  supp ly ing  t h e  s a c p l e .  
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2. HATERIXLS 

For t h i s  s u r v e y ,  you will r e c e i v e  G u t e r i a l s  from 2 3ource3:- 

(i) From t h e  Hazclton Labora tory ,  Harrogate  

A carton w i l l  be s e n t  t o  you c o n t a i n i n g  40 ind iv idua l ly-packed  

glass t u b e s ,  f o r  t h e  saliva samples .  

Each glass tube  w i l l  be in a hyg ien ica l ly - sea l ed  wrapper,  marked 

"STERILE". 

you o n l y  use  your hands - t h e  l a b o r a t o r y  sugges t  t h a t  you t a k e  

w i t h  you a p a i r  of scissors t o  c u t  the p l a s t i c  m a p p e r  around the  

glass tube.  T h i s  worked very  s a t i s f a c t o r i l y  on t h e  p i l o t ,  and k'e 

hope you w i l l  be able  t o  take your own scissors w i t h  you wi thou t  
too much inconvenience.  

The t r a n s p a r e n t  k r a p p e r  is no t  easy  t o  tear open if 

The mapper and glass tube are packed in a p l a s t i c  Ikradlef t  f o r  

p r o t e c t i o n  - p l e a s e  simply l e v e r  t h e  c r z d l e  open (it  n i g h t  prove a 

b i t  s t i f f ! )  t o  g e t  a t  the  wrapped b o t t l e .  

Each p l a s t i c  c r a d l e  is i t se l f  i n  a j i f f y  bag, f o r  f u r t h e r  

p r o t e c t i o n  when pos t ing  back. 

label  on i t ,  and is pre-addressed t o  the  Hazle ton  Labora tory  in 

Harrogate .  

Each j i f f y  bag has a postage-paid 

Each glass tube  has  a label  with a unique nunber on it .  Tke 

nunber and l a b e l  are both ve ry  impor tan t  - see S e c t i o n  6 l a t e r .  

(ii) From RSGB 

Ycur pack v i 1 1  contain:-  

. .  
. 
. 

. 

0 

. 

. 

60 q u e s t i o n n a i r e s ,  p l u s  1 spare f o r  any no tes  you may v i s h  t o  n a k e  

60 AMSO l e a f l e t s  

40 l e t t e r s  01- r eas su rance  ( s igned  by Dr.3oe) 

This s e t  o f  In t e rv i ewer  I n s t r u c t i o n s  
1 Con t rac t  Note 

2 Show Cards 

1 Quota  Card 

6 Respondent Addrsss  list3 (Saliva Sample OSta ined  1 
6 Respondent Address lists (Sanple Xot Obta ined)  

5 RSGB iieply-paid Envelopes 
1 Freepos t  Envelope 

1 I n t e r v i e w e r  Invoice  

1 Roll of s e l l o t a p e  

- 
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- 1. TGO ro T N T E ~ Z , ~  

* 

You w i l l  working t o  a a t r a i g h t f o r d a r d  q u o t a ,  s e t  a c c o r d i n g  t o  t3e UL 
adult p o p u l a t i o n  aged l L 7 4 .  

P l e a s e  i n t e r v i e w  in t h e  area adv i sed  by your  Reg iona l  Organ i se r .  

4. 'mZN TO INTERVIEW 

You may interview o n l y  on Monday, Tuesday and Uednesday. 
because  saliva samples  must be pos t ed  as soon as p o s s i b l e  a f te r  they  

are o b t a i n e d ,  and no l a t e r  than  Thursday t o  e n s u r e  they  a r r i v e  by the 

week-end 

This is 

Males under  65 may o n l y  be in t e rv i ewed  a f t e r  5.00p.m. 

5. QUESTIONNAIRE 

The q u e s t i o n n a i r e  shou ld  prove e n t i r e l y  s t r a i g h t f o r w a r d ,  b u t  please 

take n o t e  of t h e  fol lowing:-  

'2.1 - Q.3. 
behav iour .  

These 3 q u e s t i o n s  a re  asked i n  t e r m  o f  "yes t e rday"  

Q.4 - Q.11. 
days".  

These q u e s t i o n s  re la te  t o  behav iour  o v e r  " the  l as t  7 

- 0.11. 

conven ience  have l i s t e d  t h e s e  on a Show Card. Please hand t h e  ca rd  t a  

We r e q u i r e  in fo rma t ion  on usage of  15 p roduc t3 ,  and f o r  

t h e  r e s p o n d e n t ,  and read o u t  each of  t h e  15 i n  t u r n ;  remind t h e  
r e s p o n d e n t  from time t o  time t h a t  xe  o n l y  x a n t  t h e i r  usage  i n  t h e  l a s t  

7 d a y s ,  

Q.12(aj and ( b ) .  

r o l l e d  c i g a r e t t e s  smoked !er day, on a v e r a g e ,  over  t h e  l a s t  7 days. 

These re la te  t o  t h e  nuaber  of c i g a r e t t e s  k i d  hand- 

Q.12(c )  and ( d ) .  These relate to  ounces of tobacco and nunber of 

c i g a r s h i n i a t u r e  c i g a r s  snoked i n  t h e  l a s t  7 davs a l t o g e t h e r .  





- 4 -  J I J  4129 

4.13 Marital S t a t u s .  

lau w r l a g e ,  i.e. l i v i . ? q  vFth a ?erzoa Q? tts -,;ssz::e 39% 'JCC, := 
:cs,Pr;et SQ 3 s ; : : z c .  

I n c l u d e  as  lfMarriedli zny  r e s p o n d e n t  i n  a cornon-  

Q.11-15 (Genera l  P o i n t ) .  

Q's.71-75. 
column, and "YES'" I n  t h e  r i g h t .  

Please t a k e  care i n  r e c o r d i n g  arawera t o  

The "NOn answers are to  be r eco rded  in t h e  l e f t - h a n d  

0.16. 

r e p l y  "whatever  you f e e l  is average t t .  

If t h e  respondent  asks you what is ycu s h o u l d  3 i a p l ; r  - 

Q.18. 

day. 

b e i n g  a b l e  ( r o u g h l y )  t o  t e l l  t h e  time. 
c o u n t s  as a main meal. 

When asking t h i s  q u e s t i o n ,  you w i l l  need t o  q u o t e  t h e  t h e  o f  - 
Please wear a wrist watch, or have some o t h e r  means a v a i l z b l e  f o r  

Please n o t e  t h a t  b r e a k f a s t  

6. COLLECTION OF THE SALIVA SAHPLE 

(a) Only a f t e r  Q.19 i n  t h e  interview shou ld  you i n t r o d u c e  t h e  r e q u e s t  

f o r  t h e  s a l i v a  sample . 
(b) A t  t h e  same t i m e  as making t h e  r e q u e s t ,  hand t h e  r e sponden t  

Dr.Roetz l e t t e r .  

( c )  Respondents  supp ly ing  a sample may keep t h e  l e t t e r  o f  r e a s s u r a n c e ;  

however, p l e a s e  t a k e  t h e  l e t t e r  back from any r e sponden t  declining 

. t o  p r o v i d e  a sample.  

( d l  The m o u n t  o f  saliva we need is n o t  l a r g e ,  Sut you must be  

p repa red  to  a l l o w  respondents  s e v e r a l  n i n u t e s  to  produce t h e  

r e q u i r e d  m o u n t .  

m i n u t e s  - so please do n o t  h u r r y  then !  The l e v e l  of sa l i 'n  s h c u l d  

r e a c h  t h e  l o v e r  edge of  t h e  l abe l  on the  b o t t l e ,  a f t e r  zcy bubb les  

have ze t t l e d  . 

I n  the  p i l o t ,  some r e s p o n d e n t s  needed 7 o r  8 
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(e )  There are  no par t i cu la r  techniques t o  h e l p  g e n e r a t e  saliva. It 

does no t  a c t u a l l y  h e l p  if respondents  t a k e  a d r i n k  o f  v a t e r ,  so  
p l e a s e  do not encourage them t o  do so. 

rdeet. 

- 
Nor does i t  h e l p  . t o  suck a 

Respondents should s in? l ; t  i n t roduce  t h e  saliva a t  a ste3dg 
;.at$ b.:::.. t.>.$ <.*:t:,.::: .\1::;'...: -I... - , . ' * -b * .  \ a . - - J  .-.. 

r . . 4  ... C -...... -. .--.- -. .. . ::.e 

f i n a l  po in t  - t h e r e   ay be one cr t;;a r e spcnden t s  xho zr? 20: 
a b s o l u t e l y  s u r e  uhat s a l i v a  is ( they  =ay f o r 3  t h e  wrong idea when 

they  hea r  t h e  word "sample"! 1. If necessa ry ,  c a s u a l l y  tzeztion 

t h a t  s a l i v a  is t h e  " l i q u i d  uhich  forzs n a t u r z l l g  i n  t h e  x u t h " .  

Please make a n o t e  on t h e  q u e s t i o n n a i r e  i f  you f e e l  t h e r e  were any 

peculiar circuma t ances  r ega rd ing  the  supp ly  o f  a p a r t i c u l a r  

' sample. 

( f )  A l l o w  t h e  respondent  to  remove the  glass t u b e  from t h e  wrapper.  

The "STERILE" nark ing  which is c l e a r l y  v i s i b l e  will prov ide  

a s su rance  t h a t  t h e  tube ha3 been h y g i e n i c a l l y  packed. 

( g )  Once t h e  respondent  has d r i b b l e d  the  r e q u i r e d  saliva i n t o  t h e  

t u b e ,  p l e a s e  screw the  cap s e c u r e l y  on t h e  b o t t l e ,  and then  WRITE 

IXTO BOX 69-72-0N THE QUESTIONNAIFlE TXE NWBER WHICH IS SBGWN ON 

THE LABEL. T h i s  is a b s o l u t e l y  e s s e n t i a l ,  s i n c e  we cznnot  

o the rwise  l i n k  t h e  l a b o r a t o r y ' s  s an? le  a a l y s i s  with  t h e  arrsxers 

recorded  by you on t h e  ques t ionna i r e .  

(h) Then lay t h e  glass tube in t h e  plast ic  c r a d l e  ( t h e  t r a n s p a r e n t  

wrapper  can be  d i s c a r d e d ) ,  and put  t h e  c r a d l e  i n t o  t h e  j i f f y  bag. 

(i) S e a l  t h e  j i f r y  bag v i t h  the  s e l l o t a g e  provided ,  and pos t  i t  a t  t k e  

e a r l i e s t  cor,venient moment, If i t  is too l a t e  t o  c a t c h  tSe  p o s t  

t h e  sane day,  i t  uould be apprec i a t ed  if you would s t o r e  the j i f f y  

bag(s) in your f r i d g e  o v e r n i g h t ,  before  p0stir .g t h e  nex t  aorning. 

Remember:- 

. Post saffie day as i n t e rv i ew,  i f  ~ o s s i S l e  

. Otherv iae  pos t  next  zo rn ing  

. Post no l a t e r  than Thursday ( x i t h  i n t e r v i e w i n g  n o t  l a t e r  than 

Wednesday ) 
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(j) F i n a l l y ,  r e c o r d  t h e  r e sponden t  name and a d d r e s s  on your  special  
Respondent Address  L i s t ,  a g a i n s t  t h e  r e l e v a n t  S a a p l e  B o t t l e  No. 

(If the r e s p o n d e n t  d e c l i n e s  t o  s u p p l y  a sample ,  t h e  name and 

address must be r e c o r d e d  on t h e  o t h e r  Respondent Address L i s t  

p rovided  on t h i s  s u r v e y ) .  Please r e t u r n  t h e s e  eddress lists aloriz 
w i t h  your  f i n a l  d a y ' s  i n t e r v l e w l n q ;  you shou ld  r e t a i n  a copy for 
your own r e c o r d s .  

RETURN OF COMPLETED QUESTIONNAIRES TO RSGB 

Please r e t u r n  your q u e s t i o n n a i r e s  d a i l y .  

p rovided .  
5 Return  Envelopes are 

Please c o n t a c t  your  Reg iona l  Organ i se r  with any q u e r i e s .  

Regional  O r g a n i s e r  is n o t  a v a i l a b l e  t o  deal w i t h  problems, t hen  

t e l ephone  t h e  office and a s k  for Trevor  f i ichards  (Ext.242) o r  Neil 

Russe l l  (Ext .260) .  

If your  
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Follow-up (backcheck) questionnaire 
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Salivary Cotinine Study 
Summary Incidence Table 

Interview 

bottle serial number 
no data 
2001 to 3000 
3001 to 4000 

questionnaire serial number 
1 to 1000 
1001 to 2000 
2001 to 3000 
9001 to 9999 

day of interview 
1 to 4 
5 to 8 
9 to 12 
13 to 16 
17 to 20 
21 to 24 
25 to 28 
29 to 31 

month of interview 
September 
October 

interview length in minutes 
1 to 5 
6 to 10 
11 to 15 
16 to 20 
21 to 25 
26 to 30 
31 to 35 
36 to 40 
41 to 45 
46 to 50 

no 
sample 

238 
0 
0 

0 
0 

238 
0 

54 
38 
34 
19 
34 
31 
12 
16 

108 
130 

42 
118 
54 
20 
2 
1 
0 

> 1  
0 
0 

not 
analysed 

0 
327 
192 

355 
164 
0 
0 

117 
95 
41 
35 
97 
66 
24 
44 

243 
276 

4 
59 

225 
145 
55 
24 
4 
2 
1 
0 

nicotine 
user 

0 
110 
72 

98 
84 
0 .  
0 

28 
46 
32  
10 
12 
27 
15 
12 

70 
112 

0 
36 
59 
5 2  
17 
15 
0 
3 
0 
0 

non - 
user 

0 
513 
323 

543 
292 

0 
1 

157 
146 
94 
6 5  
85 
13 8 
41 
110 

399 
43 7 

4 
120 
3 14 
274 
77 
33 
9 
1 
3 
1 
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bottle serial number 
no data 
2001 to 3000 
3001 to 4000 

questionnaire serial number 
1 to 1000 
1001 to 2000 
.2001 to 3000 
9001 to 9999 

day of interview 
.1 to 4 
5 to 8 
9 to 12 
13 to 16 
17 to 20 
21 to 24 
25 to 28 
29 to 31 

' month of interview 
September 
October 

interview length in minutes 
1 to 5 
6 to 10 
11 to 15 
16 to 20 
21 to 25 
26 to 30 
31 to 35 
36 to 40 
41 to 45 
46 to 50 

Salivary Cotinine Study 
Summary Frequency Table 

Interview 

no 
sample 

238 
0 

. o  

0 
0 

238 
0 

54 
38 
34 
19 
34 
31 
12 
16 

i o a  
130 

42 
118 
54 
20 
2 
1 
0 
1 
0 
0 

not nicotine 
analysed user 

0 0 
327 110 
192 72 

355 98 
164 a4 
0 0 
0 0 

117 28 
95 46 
41 32 
35 10 
97 12 
66 27 
24 15 
44 12 

243 70 
276 112 

4 
59 

225 
145 
55 
24 
4 
2 
1 
0 

0 
36 
59 
52 
17 
15 
0 
3 
0 
0 

non- 
user 

0 
513 
323 

543 
292 
0 
1 

157 
146 
94 
65 
85 
138 
41 
110 

399 
437 

4 
120 
3 14 
274 
77 
33 
9 
1 
3 
1 
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age group 
16-24 
25-34 
35 -44 
45 - 54 
55 - 64 
65 - 74 

social class 
AB 
c1 
c2 
DE 

respondent working status 
full time 
part time 
non-working 

presence of children in 
household 
children aged 15 or under 
no children aged 15 or 
under 

Salivary Cotinine Study 
Summary Frequency Table 

household size 
no data 
one 
two 
three 
four 
five or more 

marital status 
no data 
single 
married 
widowed/divorced/separated 

Demop,raphic details 

no not nicotine 
sample analysed user 

29 94 41 
45 117 46 
50 107 41 
27 64 24 
34 81 13 
53 56 17 

24 55 21 
50 121 36 
82 142 58 
82 201 67 

67 207 80 
37 65 22 
134 247 80 

94 
144 

0 
30 
76 
49 
54 
29 

2 
41 
164 
31 

242 
277 

0 
53 
144 
131 
129 
62 

3 
96 
340 
80 

94 
88 

0 
18 
40 
40 
53 
31 

1 
42 
121 
18 

non- 
user 

121 
208 
171 
106 
128 
102 

150 
246 
232 
208 

328 
139 
369 

3 64 
472 

1 
84 
245 
175 
215 
116 

1 
142 
619 
74 
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Salivary Cotinine Study 
Summary Frequency Table 

respondent code 
no data 
smoker 
user of other nicotine 

smoker and nicotine user 
non-smoker or nicotine 

pro duc t 

user 

smoker of manufactured 
cigarettes 
no 
Yes 

number of manufactured 
cigarettes per day 
no data 
1 to 5 
6 to 10 
11 to 15 
16 to 20 
21 to 25 
26 to 30 
3 1  to 35 
36 to 40 
41 to 4 5  
46 to 50 

smoker of hand-rolled 
cigarettes 
no 
Yes 

number of handrolled 
cigarettes per day 
no data 
1 to 6 
7 to 12 
13 to 18 
19 to 24 
25 to 30 
37 to 4 2  
43 to 4 8  
55 to 6 0  

Respondent's smoking habits 

no 
sample 

238 
0 
0 

0 
0 

174 
6 4  

180 
8 

16 
. 7  

15 
3 
8 
0 
1 
0 
0 

226 
12 

226 
3 
2 
2 
2 
3 
0 
0 
0 

not 
ana 1 y s e d 

519 
0 
0 

0 
0 

92 
427 

127 
55 
89 
7 5  

121 
10 
25 
3 
11 
1 
2 

437 
82 

45 2 
23 
11 
10 
10 
8 
3 
1 
1 

nicotine 
user 

0 
178 

2 

2 
0 

40 
142 

4 9  
9 

28 
24 
4 3  
9 

13 
0 
5 
0 
2 

145 
37 

155 
8 
5 
6 
5 
1 
2 
0 
0 

non - 
user 

0 
0 
0 

0 
836 

836 
0 

836 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

836 
0 

836 
0 
0 
0 
0 
0 
0 
0 
0 
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Salivary Cotinine Study 
Summary Frequency Table 

Respondent's smoking habits (continued) 

pipe smoker 
no 
Yes 

ounces of pipe tobacco in 
previous 7 days 

no data 
1 to 6 
7 to 12 
19 to 2 4  
25 to 30 
37 to 4 2  
43 to 48 
49 to 5 4  
55 to 60 

grams of pipe tobacco in last 
7 days 
no data 
1 to 20 
21 t o  40 
8 1  t o  100 
121 to 140 

smoker of 1 cigar or 
miniature cigar a week 

no 
Yes 

number of cigars o r  miniature 
cigars last 7 days 
no data 
1 to 10 
11 to 20 
21 to 30 
31 to 40 
51 to 6 0  
91 to 99 

smoked manufactured 

not recorded 
no data 
no 
Tuesday 

cigarettes in last 7 days 

no 
sample 

228 
10 

233 
0 
1 
2 
1 
0 
0 
1 
0 

236 
0 
1 
1 
0 

230 
8 

230 
4 
3 
1 
0 
0 
0 

41 
86 
111 
0 

n o t  nicotine 
analysed 

490 
29 

500 
2 
7 
3- 
5 
0 
1 -  
0 
1 

516 
1 
0 
1 
1 

467 
52 

48 1 
3 1  
3 
1 
1 
1 
1 

3 
506 
10 
0 

user 

174 
8 

175 
0 
1 
3 
2 
1 
0 
0 

. o  

181 
0 
1 
0 
0 

163 
19 

167 
15 
0 
0 
0 
0 
0 

1 
178 

2 
1 

non - 
user 

836 
0 

836 
0 
0 
0 
0 
0 
0 
0 
0 

836 
0 
0 
0 
0 

836 
0 

836 
0 
0 
0 
0 
0 
0 

139 
0 

697 
0 
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Salivary Cotinine Study 
Summary Frequency Table 

Respondent's smoking habits (continued/2) 

non- 
sample analysed user us er 

no not nicotine 

smoked handrolled cigarettes 
in last 7 days 
not recorded 
no data 
no 

smoked pipe in last 7 days 
not recorded 
no data 
no 

smoked cigar/miniature cigar 
in last  7 days 
not recorded 
no data 
no 
Friday 
Saturday 

41 
86 
111 

41 
86 
111 

41 
86 
111 
0 
0 

3 1 
506 178 
10 3 

3 1 
506 178 
10 3 

3 1 
506 . 178 

9 2 
0 1 
1 0 

139 
0 

697 

139 
0 

697 

139 
0 

697 
0 
0 
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chews nicotine chewing gum 
no 
Yes 

chews chewing tobacco 
no 
Ye= 

chews or sucks tobacco 'tea 
bags ' 

no 
Yes 

takes snuff 
no 

Salivary Cotinine Study 
Summary Frequency Table 

Chewinp/snuff taking 

no 
sample 

238 
0 

238 
0 

237 
1 

238 
0 

not 
analysed 

519 
0 

518 
1 

519 
0 

518 
1 

nicotine 
us er 

179 
3 

i a i  
1 

182 
0 

i a i  
1 

non - 
user 

a36 
0 

a36 
0 

836 
0 

a36 
0 



r 
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SalivarJ Cotinine Study 
SummarJ Frequency Table 

Spouse smoking habits 

no not nicotine non - 
sample analysed user user 

spouse smokes manufactured 
cigarettes 

74 18 1 6 1  219 no data 
no 

Yes 50 150 6 4  142 
114 188 57 475 

spouse smokes handrolled 
cigarettes 
no data 
no 
Yes 

spouse smokes cigar/miniature 
cigar 
no data 
no 
Yes 

spouse smokes pipe ' 

no data 
no 
Yes 

other persons present 
no data 
spouse yes 
other person present 
nobody else present 

7 5  
152 
11 

76 
154 

8 

76 
158 
4 

7 
28 
53 

150 

182 
300 
37 

185 
302 
32 

185 
323 
11 

12 
66 

12 6 
315 

6 4  
104 
14 

6 4  
111 

7 

64 
116 

2 

5 
35 
45 
97 

226 
574 
36 

227 
565 
44 

230 
589 
17 

35 
114 
142 
545 
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smokes manufactured 
cigarettes 
no data 
Yes 
No 

Salivary Cotinine Study 
Summary Frequency Table 

outcome of backcheck 
successful (by phone) 
successful (personal) 
information from spouse 

refused further 

no contact made 
moved/no longer at address 

etc. 

information 

Results of backcheck 

no not nicotine non- 
sample analysed user user 

45 81 31 122 
5 0  355 121 10 

143  83 30 704 

123 306 105  5 5 1  
6 4  12 6 40 141 

6 8 7 22 

6 1 0 6 

39 68 27 110 
0 10 3 6 

. 
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Salivary Cotinine Study 
Summary Frequency Table 

not  
sample analysed 

no 

day of sample r e c e i p t  
no da ta  
1 t o  4 
5 t o  8 
9 t o  12 
13 t o  16 
17 t o  20 
21 t o  24 
25 t o  28 
29 t o  31 

month of sample r ece ip t  
no data 
September 
October 
November 

238 
0 
0 
0 
0 
0 
0 
0 
0 

238 
0 
0 
0 

cot in ine  value ( i n  ten ths  of  ng/ml) 
no da ta  238 

0 0 t o  999 
0 1000 t o  1999 

0 3000 t o  3999 
0 4000 t o  4999 
0 5000 to 5999 
0 6000 t o  6999 
0 7000 t o  7999 
0 8000 t o  8999 
0 9000 o r  more 

2000 t o  2999 0 '  

cot in ine  (grouped) ( i n  ng/ml) 
no da ta  
0 
0.1-0.2 
0.3-0.5 
0.6-1.0 
1.1-2.0 
2.1-5.0 
5.1-10.0 
10.1- 20.0 
20.1-50.0 
50.1-100.0 
100.1-200.0 
200.1-500.0 
>500.0 

238 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

519 
0 
0 
0 
0 
0 
0 
0 
0 

519 
0 
0 
0 

519 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

519 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

nicot ine 
user  

7 
39 
4 
68 
0 
22 
8 
34 
0 

0 
56 
126 
0 

6 
24 
20 
32 
38 
27 
22 
5 
5 
1 
1 

6 
2 
0 
1 
0 
1 
1 
5 
1 
7 
6 
20 
97 
35 

non- 
us er 

20 
261 
16 
213 
22 
125 
36 
141 
2 

0 
279 
556 
1 

28 
797 
1 
6 
2 
2 
0 
0 
0 
0 
0 

28 
220 
76 
103 
116 
120 
104 
35 
13 
5 
5 
1 
10 
0 
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cups of tea drunk yesterday 
none 
one 
two 
three 
four 
five or more 

cups of coffee drunk 
yesterday 

no data 
none 
one . 
two 
three 
four 
five or more 

pints of milk drunk yesterday 
no data 
none 
less than 1 pint 
1 pint, not less than 2 
2 pints or more 

Salivary Cotinine Study 
Summary Frequency Table 

0 

times fruit juice drunk in 
last 7 days 
not at all 
once 
twice 
three times or more 

nature of the fruit juice 
no data 
generally natural 
generally sweetened 
sometimes natural or 
sweetened 

no not 
sample analysed 

36 89 
10 47 
18 42 
29 6 1  
44 62 
101 218 

0 2 
97 178 
43 76 
38 66 
17 46 
8 44 

35 107 

0 
29 

164 
40 
5 

136 
15 
18 
69 

137 
75 
20 
6 

0 
40 

329 
130 
20 

307 
46 
30 

136 

3 10 
155 
40 
14 

nicotine 
us er 

45 
8 

26 
19 
13 
71 

1 
52 
14 
29 
20 
21 
45 

0 
17 
115 
39 
If 

120 
12 
11 
39 

121 
44 
13 
4 

non- 
user 

138 
65 
a8 

i3i 
134 
280 

1 
262 
153 
127 
100 
73 

120 

3 
75 

572 
166 
20 

378 
80 
79 

299 

380 
3 6 4  
70 
22 
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Salivary Cotinine Study 
Summary Frequency Table 

Food - 
not nicotine 

sample analysed user 
no 

times carrots eaten in last 7 
days 

43 
65 
33 
41 

not at all 6 4  153 
once 6 1  128 

three times or more 60 138 
twice 53 100 

times spinach eaten in last 7 
days 
no data 
not at all 
once 
twice 
three times or more 

times other green vegetables 
eaten in last 7 days 
no data 
not at all 
once or twice 
three or four times 
five or six times 
seven times or more 

times shellfish aaten in last 
7 days 
no data 
not at all 
once 
twice 
three times or more 

times liver eaten during the 
last 7 days 
no data 
not at all 
once 
twice 
three times or more 

times curried food eaten in 
last 7 days 
no data 
not at all 
once 
twice 
three times or more 

0 
234 

3 
1 
0 

0 
9 

50 
68 
44 
67 

1 
91 
83 
48 
15 

1 
186 
44 
6 
1 

3 
180 
39 
11 
5 

3 
498 
12 
5 
1 

1 
31 
98 

161 
100 
128 

0 
178 
0 
3 
1 

non - 
user 

175 
198 
216 
247 

1 
785 
41 
8 
1 

0 0 
12 16 
42 121 
50 258 
31 190 
47 251 

3 2 
171 69 
223 6 4  
77 33 
45 14 

1 
40 8 
99 
9 
2 

2 
370 
117 
16 
14 

0 
14 9 
27 
5 
1 

0 
130 
34 
14 
4 

5 
250 
336 
168 
77 

1 
661 
164 

8 
2 

11 
596 
165 
37 
27 
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Salivary Cotinine Study 
Summa-ry Frequency Table 

Travel 

frequency of travel 
no data 
more than average 
about average 
less than average 

number of hours outside 
no data 
no 
one 
two 
three 
four 
five 
six 
seven 
eight 
nine 
ten 
more than 10 

hours since last main meal 
no data 
no 
one 
two 
three 
four 
five 
six 
seven 
eight 
nine 
ten 
more than 10 

whether mouth waters 
no data 
Ye= 
no/not particularly 
don't know 

no 
sample 

1 
6 4  
110 
63 

4 
53 

. 27 
25 
31 
18 
15 
14 
5 

13 
7 

21 
5 

2 
16 
51 
38 
34 
39 
21 
12 
3 
3 
0 
1 

18 

0 
109 
124 

5 

not nicotine 
analysed 

2 
178 
216 
123 

3 
82 
63 
71 
44 
46 
52 
28 
12 
38 
40 
24 
16 

2 
53 

108 
76 
73 
62 
39 
26 
12 
7 
3 
4 

54 

3 
285 
226 

5 

user 

0 
69 
78 
35 

1 
24 
17 
20 
18 
19 
12 
13 
5 
9 

22 
7 

15 

2 
14 
37 
30 
19 
32 
13 
5 
5 
2 
1 
2 

20 

0 
103 
79 
0 

non- 
user 

1 
311 
383 
141 

4 
129 
105 
102 
66 
70 
6 4  
53 
19 
59 
65 
63 
37 

4 
69 

163 
15 6 
123 
124 
77 
48 
15 
14 
3 
4 

36 

2 
530 
298 

6 





APPENDIX G 

. .  

Comparison of Smoking Habits from the Sa l ivary  Cotinine Study and the  
1985 Annual Consumer Survey 

Overall the  r e s u l t s  from the  two s tud ie s  were q u i t e  c lose  given the  d i f f e r e n t  
sample sizes and research  methodologies . 
The main d i f f e rences  between the  s tud ie s  was in the  proport ion of female 
c i g a r e t t e  smokers at  38% from t h e  s a l i v a r y  study and 34.5% from the  A.C.S. 

A breakdown of c i g a r e t t e  smokers from the  s a l i v a r y  s.tudy by age and class 
showed there  w a s  a higher  proport ion of 16-24 year  old and DE females and a 
lowsr proport ion of C2 males, than there  were from t h e  ACS. However, the  
o v e r a l l  age and class p r o f i l e s  of the c i g a r e t t e  smokers were i n  main similar. 

A comparison of t he  s t u d i e s  ind ica ted  t h a t  the average weekly c i g a r e t t e  
consumption was similar f o r  females, but lower in the  case of the  s a l i v a r y  
s tudy  f o r  men (i.e.118 of 133). 
among t he  35-54 year  o lds  and a l l  but the  DE s o c i a l  groups. 

The average consumption f o r  males was lower 

.. 

I Brown 
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