
ORIGINAL ARTICLE

Validation of smoking history in cancer patients
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Abstract
Objective. The aim of the study was to investigate the agreement between patient records and the information reported from
relatives, and how the relationship and time since patient’s death affected the response rate and the quality of the data.
Methods. A questionnaire regarding smoking history was sent to next-of-kin of 270 deceased women diagnosed with breast
cancer during 1958�2000 in the Stockholm County. Agreement between the reports of next-of-kin and patient records was
calculated using a kappa statistics, along with its 95% confidence interval. Results. When information about overall smoking
history from patient records and next-of-kin was compared, the kappa value was 0.83 (95% confidence interval (CI): 0.73�
0.92). Using two smoking categories (515 cigarettes,�15 cigarettes), for quantitative smoking history the kappa value was
0.46. No evidence of a trend toward under-/over-reporting among next-of-kin was found. The overall smoking agreement
between medical record and next-of-kin was similar for the two median recall periods (510 years and �10 years), with
kappa value 0.80 and 0.83, respectively. Conclusion. Next-of-kin can provide reliable information with almost perfect
agreement with patient records on lifetime smoking status, and should be considered in studies where information on
smoking history is missing.

The quality of the exposure information is of out-

most importance in all epidemiological studies. This

information is often obtained from patient records

since data from other sources are not available.

When studying the risk of lung cancer information

on smoking history is vital [1]. The completeness

and quality of the information on tobacco use in

patient records is often not optimal and sometimes

even not recorded. If the patient is deceased the only

available source for information is next-of-kin. The

reliability and validity of next-of-kin for smoking

history has been reported in several studies [2�5].

Most studies show that misclassification of overall

smoking status is low and mainly concerns light

and former smokers. This is in contrast to detailed

smoking history where the agreement was reported

to be low [2,5�8]. Some studies have found that

spouses are more reliable than other relatives [9,10],

a finding contradicted by others [8,11]. Few studies

have focused on information from next-of-kin for

deceased patients [6,8,9,12], especially for those

that died decades ago [12,13].

The purpose of this study was to investigate the

completeness and accuracy of the smoking history in

the patient records, the agreement between patient

records and the information reported from relatives,

and to investigate how relationship and time since

patient’s death affected the response rate and the

quality of the data.

Material and methods

Our study was performed within the framework of a

study of lung cancer risk in women previously

treated for breast cancer in the Stockholm County

during the period 1958�2000 [1]. Using the Swedish

Cancer Registry (SCR), we identified 192 women

diagnosed with breast cancer and subsequent lung

cancer in Stockholm County. Lung cancers diag-

nosed within 12 months of the initial breast cancer

were excluded. Controls consisted of women diag-

nosed with breast cancer, who survived the corre-

sponding medical date of lung cancer diagnosis.

Controls were matched by age and decade of breast
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cancer diagnosis. The information about smoking

habit was collected from patient records at the time

of breast cancer diagnosis, therefore cases and

controls were considered as one group. The total

number of women were 401, 306 deceased and 95

still alive. The mean age at diagnosis of breast cancer

among the 401 women included in the study was 58

years (median 57 years; 1st quartile 48 years and 3rd

quartile 66 years).

In the present study, the Swedish Taxation

authority, Swedish Register of Population and Po-

pulation Changes were used to identify next-of-kin

for the 306 deceased patients. Using the Cause of

Death Registry, the national registration number and

name were used to control the vital status of next-of-

kin. We identified next-of kin for 270 women (Figure

1), for 16 (5%) women all relatives were deceased,

and for 20 (7%) women the relatives could not be

identified. Selection of the relative was done in the

order: spouses, children, siblings, and other relatives

[8]. The lifetime smoking habits of the study

participants were validated by a questionnaire.

A letter of introduction and one page question-

naire was mailed to the relative with a return

stamped envelope. A second mailing was sent to

non-respondents one month after the first mailing.

All living patients received a letter of introduction

and the same questionnaire as next-of-kin.

The validation questionnaire was designed to

match the information on smoking habits abstracted

in the patient records. The information included

lifetime smoking history, amount, and duration of

tobacco use. No additional information on study

participants was collected. Positive ‘‘overall smoking

status’’ was determined as occasional smoking or one

cigarette or more daily. In addition, smoking history

of any tobacco type was separately determined using

the same criteria. The questionnaire to next-of-kin

was personalized with the deceased patient’s name

and year of birth and death.

The information about smoking status according

to next-of kin was available for 223 patients (Figure

1). All the corresponding patient records were

identified and reviewed. Information about smoking

habits was registered in 132 patient records and

these patients were subsequently used in the valida-

tion study.

Statistical methods

Exact percentage agreement between next-of-kin

and patient records was calculated by dividing the

number of agreed smokers and non smokers, by the

total number of participants in the validation study.

To evaluate the quality of agreement between the

reports of next-of-kin and patient records, we

calculated kappa statistics, along with its 95%

confidence interval [14]. Landis and Koch [15]

have classified kappa values into three groups with

respect to the degree of chance-adjusted agreement.

A kappa statistics representing less than 0.40 should

be taken as a poor agreement, between 0.40 and

0.75 fair to good agreement, and greater than 0.75

almost perfect agreement. The McNemar’s test of

asymmetry for categorical variables was calculated

and the Cochran-Armitage trend test was used to

Total number of sent questionnaires to next-of-kin (n=270)

Missing smoking information (n=81)

Responders (n=240)

Smoking information collected from patient records 

Overall smoker (n=76)

Non responders (n=30)

Non smoker (n=56)

Unable to answer (n=17)Overall smoker (n=113) Non smoker (n=110)

15 cigarettes (n=20)>15 cigarettes (n=30) Missing detail smoking information (n=26 )

Figure 1. Flow chart of the study.
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test for trends to determine the effect of time on

response rate. A two-sided p-value was used for all

analyses, and was considered to be statistically

significant at p50.05.

Results

Of the 270 questionnaires sent to next-of-kin, 240

were returned, one answered by telephone, resulting

in response rate of 89% (Figure 1). A person was

counted as a responder, when the questionnaire was

returned, even if no smoking information could be

provided. Table I shows the proportion of respon-

ders divided by relationship to the patient. Of the

83% of next-of-kin who were able to answer about

patient’s overall lifetime smoking status, 69%

were children of the deceased woman. The response

rate from next-of-kin was not affected by the time

since the woman’s death (Table I), and varied

between 86 to 95%. The trend test showed no

evidence of changes in the response rate (p�0.31).

The average interval between death of the patient in

the study and next-of-kin questionnaire was 14

years, and the time interval varied between 1 and

38 years.

The proportion of 270 patients that had smoking

information available was 64% from the patient

record and 83% from the next-of-kin, respectively.

The smoking information given in patient records

and questionnaires was compared for consistency

(Table II). Validation of the information in the

patient records and next-of-kin could be done for

132 patients with complete information from both

sources. Among these patients 11 (8%) were classi-

fied differently by next-of-kin. For eight patients, the

next-of-kin reported smoking of less than eight

cigarettes a day or to be an occasional smoker,

where in patient records the patient was reported as

a non smoker. Three women were reported as non

smokers by next-of-kin, while the patients reported

use of less than eight cigarettes a day. When

information from patient records and next-of-kin

were compared, the kappa value was 0.83 (95% CI:

0.73�0.92). McNemar’s test of symmetry revealed

no evidence of a trend toward under-/over-reporting

among all next-of-kin (Table II). Separate analysis of

the group children showed similar kappa value 0.88,

and McNemar’s p-value 0.18. When time between

death of the patient in the study and the next-of-

kin questionnaire was divided in median intervals, a

high agreement was present in both groups. In the

interval 510 years since death with kappa value 0.80

(95% CI: 0.64�0.95), and 0.83 (95% CI: 0.70�0.97)

in the interval of �10 years.

Quantitative information on smoking from both

patient records and next-of-kin was available for 50

women (Table III). Two women had missing amount

of smoked number of cigarettes per day, but were

stated as heavy smokers in the patient records, and

were therefore considered to smoke �15 cigarettes/

day. Among the 21 women who in the patient

records had smoking information of 515 cigarettes

a day, seven were found for whom the next-of-kin

reported a greater amount. When the quantitative

information from patient records and next-of-kin

was compared, the kappa value was 0.46 (95% CI:

0.21�0.71). For most of the 13 women who were

classified differently by next-of-kin, the difference in

tobacco smoking was small and arose mainly from

differences close to the cut-off point.

For comparison we analyzed also 95 living pa-

tients. The response rate for this group was 93%,

two of the living patients were too ill to answer.

Among the 46 living patients with smoking informa-

tion from both sources, 19 patients (41%) self-

reported a positive overall smoking history, and 27

patients (59%) were non smokers. The correspond-

ing information in the patient records was 17

smokers and 26 non smokers, resulting in a kappa

value 0.86 (95% CI: 0.71�1.00), with no evidence of

asymmetry (McNemar p-value�0.78).

Discussion

Epidemiological studies of etiological type rely on

high quality of the exposure information, and the

information is often obtained from patient records.

Obviously, this information can be biased and the

precision may be low due to lack of or invalid

information. The aim of this study was to study

the agreement between data on smoking history in

patient records and the information received

from next-of-kin. In addition, we investigated how

Table I. Proportion of responders (%) stratified by relationship to

the patient and in relation to time since death of the patient.

Responders

(proportion%)

Able to give

smoking information

Relationship to the patient

Spouse n�25 (93%) n�25

Children n�158 (90%) n�153

Sibling n�8 (67%) n�7

Other relation n�49 (88%) n�38

Total n�240 (89%) n�223

Time since death of the patient

B5 years n�42 (86%) n�40

55yearsB10 n�54 (89%) n�52

105yearsB15 n�49 (88%) n�48

155yearsB20 n�38 (95%) n�34

205yearsB25 n�25 (89%) n�21

]25 years n�32 (91%) n�28
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relationship and time since women’s death affected

the response rate and the quality of the data.

Cigarette smoking is a risk factor for many

cancers, but no clear association with breast cancer

has been identified [16,17]. This may affect both the

frequency and quality of smoking history in patient

records among women diagnosed with breast cancer.

In our study, the smoking history was missing in

36% patient records. Using the information from

next-of-kin may also suffer from some limitations.

Next-of-kin of the case may have been more likely

than next-of-kin of the control to recall the smoking

habit of the woman, and may have been influenced

by disease status of the case. Still, in our analyses we

have not seen any difference between cases and

controls, with kappa value of 0.83 and 0.80 respec-

tively. Small amounts smoked decades ago could be

especially hard to remember. It is also possible that

next-of-kin were not aware of the woman’s smoking

habits at work. The main advantage of our study is

the information from next-of-kin for patients that

died decades ago. We use a very good register data

for the identification of next-of-kin, however this

approach is only feasible when there is a register whit

the information of relatives.

Several studies have previously investigated re-

sponse rates of next-of-kin for smoking history

[8,9,18]. They reported that relatives provided a

high response rate about the patient’s overall lifetime

smoking status. In our study only 7% of all next-of-

kin were unable to provide any information on

smoking habits (Figure 1). Detailed smoking history

provided by next-of-kin has often been criticized as

less accurate [6,8�10]. Pickle et al. [18] has studied

2606 next-of-kin of deceased or disabled lung cancer

patients, and found that 44% of the spouses could

not give a detailed smoking history. In our study,

among those relatives who reported a positive overall

lifetime smoking status, 88% were able to respond

about more detailed smoking questions. Use of two

smoking categories resulted in 74% exact agreement

and the kappa statistics with a fair agreement (Table

III). The underreporting by next-of-kin on detailed

smoking history is relatively common [6,9,10,19]. In

contrast to these results, in our study there was no

evidence for underreporting by next-of-kin.

The relation of the time interval between death

and next-of-kin contact was previously examined

[7,20]. In these studies, the time between death and

the contact with next-of-kin varied between 40

weeks up to 5 years, with response rates about

90%. In our study 73% of the women died]5 years

before sending the mail questionnaire to the next-of-

kin (Table I). However, the response rate was

approximately 90% and was not affected by the

time since the patient died.

Recall interval did not influence accuracy among

next-of-kin for deceased women. The overall smok-

ing agreement between medical record and next-of-

kin was similar for the two median recall periods

(510 years and �10 years), with kappa value 0.80

and 0.83, respectively. These results illustrate the

accuracy of reporting both by the next-of-kin and by

the patient. The effect of time since death on

Table II. Smoking data available at time of breast cancer diagnosis in patient records compare to information from the questionnaire from

next-of-kin.

Information from Next of-kin

Smoker Non smoker Total

Patient records data Smoker 73 3 76

Non smoker 8 48 56

Total 81 51 132

Overall agreement (%) 92

kappa (95%CI) 0.83 (0.73�0.92)

McNemar p-value 0.13

Table III. Comparison of quantitative smoking information per day between patient records and next-of-kin.

Information from Next-of-kin

515 cigarettes �15 cigarettes Total

Patient records data 515 cigarettes 14 6 20

�15 cigarettes 7 23 30

Total 21 29 50

Overall agreement (%) 74

kappa (95%CI) 0.46 (0.21�0.71)

McNemar p-value 0.78
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reporting accuracy has previously been investigated

by Woo et al [8] and they suggested that recall

intervals up to six years may introduce only slight

shifts in next-of-kin accuracy. Our study confirms

this result, and show that the recall time has little

effect on the next-of-kin accuracy even decades after

the patient’s death.

A number of studies have validated the informa-

tion of smoking status by comparing study patients

with next-of-kin [6,8,19,21], and reported a good

agreement. Two studies have found that spouses

report overall smoking status and duration of smok-

ing with better sensitivity and specificity than other

next-of-kin [9,10]. While other studies [8,11] found

that spousal and other next-of-kin provided similar

agreement on smoking status (kappa value 0.74 to

0.95). In our study spouses and children had the

highest response rate on overall smoking status

(Table I). Furthermore, we found 94% overall

agreement between information from children and

information in patient records (kappa value 0.87).

Interestingly, living patients provided comparable

results as next-of-kin with kappa value of 0.86.

Our study revealed almost perfect agreement of

the overall smoking history between patient records

and next-of-kin, indicating that both sources have a

high accuracy. Our results confirm the finding of

other investigators that next-of-kin rarely misclassify

the cigarette smoking status (smoker/non smoker) of

the studied patients, but that information on quan-

titative smoking history is less reliable. Spouses and

children perform similarly in reporting overall smok-

ing status. Further, we show that time since death of

the studied patient has no effect on the response rate

or the quality of the answer. We conclude that

the use of information from next-of-kin should safely

be considered in studies where information on

smoking history is lacking.
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