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Comparison of Questionnaire-derived and Tumour 
Registry-derived Smoking Histories 
Jack L. Mayer, Paolo Boffetta and Maxine M. Kuroda 

Information on cigarette smoking, an exposure of great epidemiological interest, is occasionally obtained from 
tumour registry data. We compared smoking histories from a hospital tumour registry with those from a 
questionnaire administered to 94 lung cancer patients. Reliability of tumour registry data was good for classifying 
individuals as ever-smokers and non-smokers (sensitivity 0.96, specificity 0.86). There was higher discrepancy in 
classifying smokers as current or former smokers. Current smokers had lower reliability for amount of smoking 
than former smokers, whereas both groups had high reliability for duration of smoking. These results suggest 
that tumour registry derived data on smoking must be used with caution. 
EurJ Cancer, Vol. 28, No. 1, pp. 116117,1992. 

INTRODUCTION 
SMOKING HISTORIES by personal interview have been shown to be 
reliable. For example, when smoking histories from interviews 
were compared with longitudinal records available 20 years prior 
to their study, Rrall et al. [l] found agreement was 87% 
for smoking stams and 71% for amount smoked. However, 
epidemiological studies of cancer may rely upon tumour registry 
data derived from medical records for measures of exposure [2], 
and to our knowledge, there has been one report comparing 
smoking data contained in a tumour registry with smoking 
histories from a telephone-administered questionnaire [3]. 

PATIENTS AND METHODS 
The Columbia Presbyterian Medical Center (CPMC) Tumour 

Registry was established in 1980 and contains more than 22 000 
records. Information from patients’ charts is abstracted by 
individuals specially trained to review clinical oncology records. 
Data are then entered by a data processor from the abstraction 
forms. l&20% of all entries are randomly checked by the 
registry coordinator. All entries are checked by a program 
designed to flag possible keying errors and to assess consistency 
of values. 

Smoking histories were extracted from a validated environ- 
mental exposure questionnaire that had been developed by the 
Division of Environmental Sciences at Columbia University. 
This questionnaire was administered to patients enrolled in a 
lung cancer case-control study at CPMC between 1983 and 1988 
[4]. Smoking status was defined as never a smoker, current 
smoker (including those who had stopped within the last 2 
months), and former smoker (stopped 2 or more months ago). 
Liietime smoking history comprised information on amount of 
smoking (calculated as packs per day [ppd]) and duration. Three 
measures of tobacco exposure: smoking status (never, current, 
former), amount (ppd) and total years smoked were obtained 
from the CPMC registry database for this study. The definition 
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of former smoker in the tumor registry is consistent with the 
definition derived from the questionnaire. 

Registry and questionnaire entries for age and ethnicity were 
abstracted as a check for data that are expected to have high 
agreement. The interval between questionnaire and registry data 
collection was less than 2 weeks for most subjects. Reliability of 
smoking status was measured by the kappa statistic as well as 
by sensitivity and specificity indices [Yj. Reliabilities for amount 
of smoking and duration were measured by Pearson product 
moment correlation coefficients using subjects classified as smo- 
kers in both data sets. 

RESULTS 
94 cases were reported in the tumour registry. In only three 

records (3.2%) was there a discrepancy in age of more than one 
year (2,6 and 8 years, respectively). Five other records showed 
discrepancies of one year that could be explained by rounding 
procedures. The overall Pearson correlation coefficient for age 
was 0.995 (F < 0.001). There were six discrepancies (6.5%) in 
ethnicity (3 white vs. black and 3 white vs. hispanic). 

Table 1 compares smoking status between the two sources of 
data. No cases had missing information on smoking status from 
the questionnaire. The kappa statistic was 0.623, which is 
considered to represent good agreement beyond chance [5]. It 
should be noted that 5/7 patients with missing data from the 
tumour registry were non-smokers. 

Questionnaire-derived smoking histories are first-hand 
accounts from the patient. Using this source as the standard, 

Table 1. Smoking status according to questionnaire and tumour 
registy datasets 

Questionnaire 
Current Former 

Non-smoker smoker smoker Total 

Tumour registry 
Non-smoker 
Current smoker 
Former smoker 
Missing data 
Total 

6 1 2 9 
1 31 7 39 
0 8 31 39 
5 1 1 7 

12 41 41 94 
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Table 2, Correlation of amount and duration of smoking among 
current and former smokers 

Smoking status Amount 
Questionnaire Tumour r n P 

registry 

Duration 
r n P 

Current Current 0.184 28 0.34 0.854 22 < 0.001 
Current Former 0.569 7 0.18 0.870 7 0.01 
Former Current 0.394 5 0.51 0.958 5 0.01 
Foxmer Former 0.621 25 0.001 0.749 18 <O.OOl 
All smokers 0.426 65 < 0.001 0.824 52 < 0.001 

sensitivity and specificity can be calculated for the second-hand 
accounts of smoking history contained in tumour registry data, 
which is abstracted from the medical record. There was a higher 
discrepancy in classifying a smoker as a current or former 
smoker (sensitivity 0.795, specificity 0.816) than in classifying 
any individual as a smoker or non-smoker (sensitivity 0.963, 
specificity 0.857). 

Analyses of amount of smoking and duration were conducted 
on the 77 individuals who were classified as current or former 
smokers in both datasets. As shown in Table 2, correlation 
coefficients were 0.426 for amount of smoking (P < 0.001) and 
0.824 for duration (P < 0.001). There was no difference in ppd 
for 22/65 subjects (35%), and 17/65 subjects (26%) differed by 
no more than 0.5 ppd, a difference which may be explainable 
by rounding procedures. The overall mean difference was 0.23 
ppd, with tumour registry records producing the higher mean. 
This difference was not significant by paired t-test (P > 0.05). 
There was no difference in duration of smoking for 13152 
subjects (25%), and the difference was within 5 years for 22/52 
subjects (42%). Values for duration from the questionnaire 
tended to be slightly higher than values from the registry. The 
mean difference of 2.13 years was not sign&cant by paired t-test 
(ZJ > 0.05). 

As shown in Table 2, the correlation for amount of smoking 
was highest among subjects classified as former smokers in both 
datasets (r = 0.621). For current smokers in both sources, the 
correlation for amount of smoking was notably low (r = 0.184). 

Among individuals classified as current smokers in one source 
and as former smokers in the other, the correlations for amount 
of smoking were intermediate (r = 0.569 and r = 0.394). In 
contrast to the correlations for amount, the correlations for 
duration of smoking appeared to be consistently high and 
statistically significant in all the combinations of smoking status 
(rranged from 0.749 to 0.958). 

DISCUSSION 
In our investigation of the concordance between smoking 

histories obtained from an interviewer-administered question- 
naire and the CPMC Tumour Registry, the kappa statistic for 
smoking status was 0.623. Although this is considered a high 
value for random data [ 51, such agreement may be too low when 
assessing exposures in epidemiological studies. The effect of 
non-differential misclassi6cation in biasing odds ratios toward 
the null in case-control studies is welI known and can lead to 
dramatically different interpretations of results [6]. 

Our analysis demonstrates good correlation for duration of 
smoking but poorer correlation for amount smoked in current 
smokers. On the other hand, for former smokers, both duration 
of smoking and amount smoked were reliably represented by 
hospital tumour registry data. Former smokers may have firmly 
fixed their accounts of consumption whereas current smokers, 
especially individuals recently diagnosed with lung cancer, 
may alter reporting because of concern about the possible 
contribution of smoking to the causation of their disease (‘wish 
bias’ [7]) or changes in smoking habits subsequent to early 
symptoms of disease. 

A previous study reported a comparison of smoking status 
(smoker vs non-smoker) and average number of ppd (< 1, l-2, 
>2) among 439 cancer patients reported to the population based 
Missouri Cancer Registry, who answered by telephone to a brief, 
standard&d questionnaire [3]. 83 of these patients had tobacco- 
related cancers. Information on smoking in the cancer registry 
is collected from hospital medical records by trained registrars. 
The registry identified smokers from non-smokers with a sensi- 
tivity of 0.80 and a specificity of 0.91; for tobacco related 
cancers, these values were 0.97 and 0.67 (based on 3 cases), 
respectively. The correlation on ppd was very high (r = 0.93). 
Our study closely replicated these results with respect to binary 
classification of smoking status (sensitivity 0.96, specificity 
0.86). Our lower correlation coefficient on amount of smoking 
might be due to a more precise measure used in our study. 

Although our analysis used only the CPMC Tumour Registry, 
it is conceivable that vulnerability to misclassification is not 
restricted to this hospital’s tumour registry. Hence, while smok- 
ing histories derived from tumour registries might be useful 
when classifying individuals as smokers or non-smokers, evi- 
dence from this study suggests that classification of individuals 
as current or former smokers and data on amount smoked, are 
likely to introduce an important misclassification. 
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