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ABSTRACT , 

, ' 

8etween 1979 and 198' a large Interview-based case-control study was c~dJ:ted in 

Metropolitan Montreal. Eligible cases were males aged 3-'-70 newJy diagnose<! with 

one of 13 sites of cancer in any of the 19 largest hospitals Jn Montreal. The purpose of 
0'/ 

this study was to generate hypotheses about possible occupatioilal carcinogens and, to 

this end" an in-depth interview was sought with each ,!tient concerning occupa,tional 

~istory and potentiaJ confounding factors. This study provided the context in whlch to 

ad~ress two me~OlOgiCal issues: 1) whether the response rates or data quality are: 

" affected by the leng oJ the intervaJ between the casels diagnosis and the attempt to 

interview him; and 2} whether non-respondents differ trom respondents on variables 

likely to èrea'te non-response bias. 

Although it was intended to contact patients within weeks of dlagnosis, problems with 

the case-ascertainment system in sorne hospitals led to a "natural experimentrl 

, 
whereby sorne patients were contacted early ~t others were contacted months or 

, . 
even",years after diagnosis. T~. response rate, was ~bout 20% higher for patients 

contacted within three months of diagnosi$ tllan for those for whom the delay was 

longer. As expected, among those for whom the delay was longer, there were more 
• 

proxy respondents. An evaluatloo by chemists and hygienists confirmed that the 

quality of responses about occupational eXPosures was lower among proxy responclents 

than among self-respondents. These results held for most sl~~s of cancer in our study. 
• 1 

We concJude that to maximise data quality it is best to interview subjects as soon as 

possible after their cancer diagnosis has becn made. 
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From the medicaJ records we 'obtained inform~lon on six sOcio-demographlc varlabJes 
~ 

for all eligible subjects (age, income, marital status, ethnie group, smoking habit~ and 
, 

aJcohol consumption). Respondè'nts and non-res~dents were compared on these 

variables. There were few differences. We were also able t~ compute an estimate of 

non-response blas by comparing two odds ratIos for each site/socio-demographic factor 

association: that derived from all eligible subjects and that derived from respondents 

only. At least as far as these variables were concerned there was no evidence that 

non-response bi~ would distort ocfds ratios by more than 30%. We , conclude, 

therefore, that in this study where the response rates for different sites were in the 

range 7'96 to 85%, there was no detectabJe non-response bias. 
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De ~979 à 1985. tI\~ vaste é~ude cas-témoins~ basée shr des In~ervieWs, a été tn~ée 
1 

dans la région métropolitaine Ide Montréal. Les cas éligibles étaient des hommes âgés 

entre 35 et 70 ans, ayant été diagnostiqués me première fois pour j'W) des 13 sites de 

cancer sél~tionnés dans l'un des 19 h6pltaux les plus importants de Montréal. ~ but 

de cette étude était de générer des hypothèses concernant les cancers possiblement 

causés par le milieu de travail, et, à cet effet, nous avons procédé à une interview 
> 

détaillée auprès de chaque patient relativement à leur histoire professionnelle et aux 

variables concomitantes possibles. Le contexte particulier de cette étude nous a 

perri'lis d'à~der deux questions méthodologiques à la fois, à savoir: 1) si les taux de 

réponse ou la qualité des données étaient affectés par le laps de temps écoulé entre le 

moment du diagnostic et celui de'l'interview du patient; et, 2) si les personnes n'ayant 

pas répondu différaient de celles ayant répondU quant à certaines variables suscepti-
, 1 

bles de créer !ID 
1 
bias de non-réponse. 

Bien que nous ayons prévu contacter les patients quelques semaines seulement après le 

diagnostic, nous avons dO faire face à certains problèmes au niveau du systèm,e 
> 

d'identification des cas dans certains hôpitaux, ce qui a eu "tout bonnement" pour effet 

que certains patients ont été con~actés t6t après le diagnostic alors que d'autres l'ont 
~ 

été des mois et même, dans certains cas, des années plus tard. Le taux de réponse, 

pour les patients contactés en moins de trois mois après le diagnostic,' était de 20% 

plus élevé que pour ceux Gont le délai avait été plus long: Pour C6$ derniers, tel que 
\ 

nous l'avions prévu, une tierce personne avait répondu. Une évaluation effectuée par 

les chimistes et les hygiénistes a confirmé que' la qualité des réponses concernant les 

exposllions en milieu de travail était p'us faible lorsque l'interview était effectuée 

iv 
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auprèJ d'me' tierce personne qu'auprès de la personne concernée. 'Ces résultats 

s'appliquent pour la plupart des sites de ~ancer' faisant partie de notre étude. Nous 

avons donc conclu que pour maximlse'r la qualité de nos données; il est préférable 

d'interviewer les sujets le plus tôt possible après que le diagno~tjc de cancer ~t ét; 

(
prononcé. 

-~ 

Nous avons extrait des registres médicaux six variables sOdo-démograph.iques (lge, 

revenu, statut social, ethnie, tabagisme et consommation d'alcool) polir tous les sujets 

'éligibles. Les personnes ayant répondu et celles n'ayant pas répondu ~t toutes étl 

comparées selon ces variables. Quelques différences sont apparues. Nous avons 

également été capables d'obtenir une estimation du biais de non-réponse en comparant 

deux taux de risque pour l'association de chaque site à chacune des si~ variables socio­

démographiqUes: . l'un provenant de l'ensemble des sujets éligibles ,et l'autre des 

personnes ayant répondu seulement. A tout te moins, eh autant que ces variables sont 

concem~,~l n'y a eu aucune preuve à l:effet que le biais de non-réponse ait affecté 

les taux de r~e de plus de 30%. Par conséquent, nous concluons que pour cette 

étude où les taux de réponse pour les différents sites variaient entr~ 75 et ,,~, auCln 

biais de non-réponse possible n'a été détecté. 
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INTRODucnON 

The modem case..c:ontrol study dates from the 19205 wlth papers by Broders 

(I72O) and Lane-ClayPon (I926). However, the methocl was rarely used until Corn field 

'li9.5I) dèmonstrated that a relative risk can b,e estimated from either a case-controI 

or a cohort design (Schlesselman, 1982). Landmark work by Corn field (I 9.54) . and 
'1 

Mantel and Haenszel (I9.59) subsequently provlded a ~1id basis for the analysis of , 0' 

o 

case-control d.ata, and since the 19605 the case-control method has ~ained rapidly in ' 

popularlty, particularly for the study of rare diseases such as cancer. 

Usually, the purpose of a case-control study'is to estimate the strength of an 
<, 

association between a < disease and a risk f'actor 0 However, there are many potential 

flaws in design, fieldwork or analysis that may lead to biased estimates of this 

association. As the method haslibecome more widely used, many of the methodological 
,$ 

problems Inherent in the éase-control approach, especially design and statistical 

analysis issues, have beeo addressed by the research commlllity. For instance, there 

has been considerable work on the question of matching in design and analysis and also 

sorne wor"k orl' the issue of defining an appropriate control group for a given case series 
1 

(Schlesselman, 1982; Breslow and Day, 1981). Fieldwork issues, however, have been 
1 

rather neglected. For o~r purposes, the term "fieldwork" in an interview-based case-, 

. cQntrol study refers to the implementation of the study design < and comprises the 

following activities: defining a list of subjects who will cottstitüt~ the target 

population, ascertaining certain information (mainly medicaI) trom medical records, 

sg1iciting interviews trom study subjects, interviewing subjects, and managing and 

processing the data for statistical analysis. 

... _---, 
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~e the study design has been elaborated, there are potential pitfalls in each 

,---' c?mponent of fieldwork which may lead to bias in study resuJts. Examples of these 

would include differences in quality of response between cases and contrais, perhaps 

due to differential recall or because of, different mixes of self- and proxy respondents 

, ln the two groups, or different mixes in the type of instrument used (interviewer or 

self-administered questionnaire). For a review of these and other potehtial sources of 

bias see Sackett (1979). 

The focu.s of this report is 'on the fieldwork stage in which' a subject's 

participation ln an interview-based case-control study of cancer is solicited. One of 

the key fieldwork problems in such a stud)', as in many epidemiologic studies, 1s 

nonresponse and the bias it may create. In an interview-based case-control investi-

gation, some target population is identified and its members are asked ta particlp'ate 

in the research. If the percentage of non-respondents is high, there is sorne chance 

that parameter estimates based on respondents. will not faithf~lly represent the 

corresponding parameters among the entire target population. Two types of questions 

may be addressed in relation to this issue: What can be done to increase response 
, 

rates? How much nonresponse bias is there in a case-control study? 

This pair of methodologic questions was addressed in the context of an ongoing 

case-control study in Montreal: a multi-hospital, interview-based study of cancer 

conducted between 1979 and 198.5 ta generate hypotheses concerning hitherto lIlde­

tected carclnogens in the workplace. We will refer ta this as the Montreal study. 

Table 1 reiterates this definition and presents several others which will be used in this 

thesis and whose meaning may not be self-evident. 

. . 
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2. 

3. 

4. 

The Montreal study 

... 

" Table 1 

DEFINlnONS 
\. 

A case-control study of 13 sites of cancer carrled out in Montreal between 
1 

September 1979 and ,June 198.5 under the direction of Dr. Jack Siemiatycki of the 

Institut Armand-Frappier. 

Target population, 

AU subjeéts who fulfiU the eliglbility criteria for the Montreal case-control 

study: males, aged 3.5-70, resident in the Montreal Metropolitan area, newly. 
- ,. 

diagnosed with one of 13 sites of cancer in any of the 19 major hospitals in 

Montreal. 

Respondent population 

AlI members of the target population for ~hom completed questionnaires are 

obtaÏlled. 

Case-ascertainment system / ...... 

The source and means by which the target population o'f ca~s Is assembled for 

the case-control study • 

.5. Lag time 

The time taken from date of diagnosis to date of first attempt to contact the 

subject for an interview. 
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6. - Response ou tcomes 

Responsc rate: the proportion of the target population ~ho participate jn the 

study, or whose family responds on their beh~lf. 

Nonresponse rate: the proportion of the target population who refuse to 

parHcipatc in the study, or who are 10st to fol1ow-up through death or are 

untraceable. 

7. Type of responden! 

8. 

ln the Montreal stud}' proxy"response W\lS accepted as a last resor,t Irom a fa:nily 

member or close friend when the subject was unable ta parÜcipate. We tl)US 
, ~ ~ 

distinguish between self-respondents and proxy respondents. 

l!· 

Nonresponse bif\s 

The extent ta which estimûtes of diseas~-expo5urc odds ratios jn the respondent 
• 

population deviate'from the corresponding parametcrs in the target population. 
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The Montreal study provided a unIque opportunity ta e~amine seJected issue.s 

related to participation of subjects ln a case-control study of several sites of cancer. 

For this thesis, it was possible to obtain certain information c()ncerning aU" or most of 

the eligible subjects even before they were contacted to participate in the cancer 

study. It was thus possible ta study the relationship b~tween these factors, knovrn at 

the outset, and the Jikelihood of response. There were two basic types of factors 

available - one concerning fieldwork and another concerning the patients' character-

istics - and they have formed the bases for two distinct sets of analyses. 

The first type of information available arase from a characterlstk of study 

procedure - namely the interval between the time a person's cancer was diagnosed and 
1 

the time an attempt was made to interview him (referred to as the lag time). In any 
l ' 

prospective case-control study of cancer (i.e. one in which rew1y diagnosed subjects 

are ascertained in an ongoing fashion after the study has begun), an important decisi~ 

has ta be taken by the investigator as to how long to wait before contacting the 

subject. lt may be rationalized'that the eartier one makes contact the better, since 

cancer patients may die, or be difficuJt to trace after leaving hospital. On the other 
1 

hand, lt may be argued that the patient may be depressed and despondent saon after 
, 1 

being told he has cancer and that his wiUingness ta participate in a study would be 
- 1 

gteater if he were contacted somewhat later. Because of the need to get detailed job 

histories from the cancer patients in the Montr~al study, an'd be~ause ~Of the ~hort 
1 

survival time for sorne types of cancer, we instituted a rapid prospective case-

ascertainment system to facilltate interviewing of cases as saon as possible after 

diagnosis. Although most subjects were approached soon after diagnosis, many, for 

reasons to be 'Outlined below, were not approached untiJ months or years after 

diagnosis. Thus, there occurred a kind of "natural experiment" which allowed us to 

l' 
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" . , assess the effect of interval between diagnosis an~ fjrst contact with the patient on, 

response rates •. 

While the theoretlcal possibili1Y that nonresponse from sorne eligibJe study 
o 

subjects may bias the results of a study is weU known, there is ~ery littIe empiric 

evidettce to indlcate its actuaI extent in case-controI studies and, under usual study 
, 

circumstances, where little or nothing 1s known about nonrespondents, it is often 

impossible to obtain this information. The second set of data to which we had access 

provided the materiaI necessary to examine this issue. The hospitals participating in 

the Montreal study accorded access to the medical dossiers of aIl eligible subjects 50 , 

that diagnoses cou Id be verified ~ and certain socio-demographic information r{b-, 

stracted. Because this information was collected for subjects who ultimately 

responded as weIl as those _who did not, it enabled us ta assess whether estlmates of 
, , 

,odds ratios obtained from respondents differed from those obtained from the entire , , 

target populëltion~ 

, 1 

j 

1 

... 

'. 

/ 



, 

1 
~, 
f 
[, 
~, , 
" iD " 
i< , 

..,.-

f'< , 
, 
" f 
" 
~ 
~ 
[, 
~ 

~ 
ê • 
~ 

. 1 

,-

OBJECTIVES 

GENERAL 

1. 

2. 

. 
To determine whether response rates and quallty of response are affec~ed by the 

lag period betwéen a case's di~nosis with cancer and the investigator's at1enipt 

to enllst the case's participation. 

1 

To ~te(!mine whether differences in socio-demographic characteristics between 

respondents and nonrespondents in an :ctual case-contr:ol study. do lead to 'bias in 

estimates of diseëBè-exppsure associations. , , " 

SPECIFIC .. 
;-~ 

1. 
" 

To compare response tates and quality of response among thre'e' sets of cases -, -
1 

those approached within three months of diagnosis, those approaclied from (our . 
to 12 months after diagnosis, and those approached more than 12 months after 

diagnosis. As well as examining response rates, we examined reasons for 

nonresppnse in the three lag groups. 

Quality c;>f response was measured' by two 1 ices: the proportion of. responses 

from self- as opposed to proxy respondents, d an evaluation of, the quality"bf 

. , job descriptions by a' chemist/hygienist who d, to work with the job de-

scriptions. 

These evaluations were carried out among aU males diagnosed with one of 

thirteen sites ~f cancer. They were assessed for the entire group of eligible 
" 

subjects as well as for subsets of the cancer sites • 

} 
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2. " To assess response ratés as a f\l"lc;tion of six, characteristics of cancer cases: 

age, ethnic group, socl~onomic status, cigarette smoking and alcohol con-
, ~ 

/ .. ' ~,.l ~ 

°sumption. ' . 

't 
! tl' (1 

Further. a series of analyses w~ carried out 'to examine o,id, ratios t»etween 

severa1 risk 'factors (sub-categ~ies of the above six variables) and severa! sites . 
. .of cancer amonJ ail ellgible stbjeèts. The same ,analyses were tepeated among 

, 1 ' 

-tespondents only and the two sets of odds ratios were com'pared to provide a, 

portrait of the range of bias due to nonresponse. 

/ 
, ,-' 

", 

-.J 

~ 

/ 
. 

(/ 

...-1 

... 

... 
"'-

"-

-- ~, 

Cl 



, , 

., . 

" 

(' '" 

ORGANIZATION OP THIS REPORT AND RESPONSIBILITY fOR THIS \l'ORK 

" 

~ 

This report is orgar\ized in three parts. Part A ~tai~. background material 

desQ"ibing the methods used.dn the Montreal study t the, 'context in . whlch the 
, . 

~ methodological investlgations were carried out. Pàrts B and C answer objectives 1 and 
• t ~, t . " 

'2 respectively, and stand ori their own as research, reports, 'Vith distinct re.views of the 
• <>::.,.. " 

literatw:e, methods and resuJts. Thus, the results of each section are discussed 

separately and d'îstinct conclusions presented for each. 

, ' 

In general, the methods described as part 'of' 'Vlç Montreal study (Par~ A) 
4 . , 

constitute work done Ii~ this author as the fieldwork supérvisor of ;thè MC?ntreal stu~y 
, , 

W1der the direction of Dr. 3. Siemiatycki before this thes!s wu concelved. The 

methods described in Parts B and' C and, obviously, aU statistical analyses and 
, \ 

literahlre reviews ln this report, constitute work clone by this author for the purpose of ) 
6 0 ,\ 

this thesis, with normal COl1Sultatidn and direction trom my thesis supervisor aJ'!d other. 
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A.l GENERAL DESIGN OF THE MONTREAL STUDY 

Since 1979, a multl-hospital case-control stud~vestlgate possible assoçia ... 

tions between occupational' exposures and cancer has been in prog~ss in Montreal 

<Siemlatycld ~!b 1982). An active system was established in the 19 main hospltals 

~f Montreal for rapld ascertainment of a11 histologically confirmed i':'Cident cases o{ 
" . 

13 sites of cancer amongst males aged 3'-70, resident in the Metropolltan Montreal" , ' , 

regiO{\. 
.. " 

The 5tOOy protocol requires that detailed information for each patient he 
, 

obtained on job hlstory' and potential confounding factors. Insofar as possible, this 

information is obtained directly from the patient by means of a probing setni-. 

structured interviéw. Interviews are carrled out by a team of _specially trail)ed 
u 

interviewers. 

- .f 

t"'., , 
The crux of the interv.iew is a detaüed history of each job ever heJd by the .... ., .. 

patient. Each job history is then translatecl by a team of chemist/hygienists into a 
. 

,chemical exposure ~ory for the ... .1ndividual patient. The methodol~gy bas bee~ 
',.-Ij' . 

described in detaU by Gérln and'Siemiatycki (1984). In brief, each job description is 
- " 

revlewed, to determine the nature of the processes used and t~ consequent e.xposu~es~ 

The possible presënce of any of the 27.5 exposures on a check~!st is then determined. 

ln the analyse.s, patients..witb -cancer' at a particular site 'comprise a crttt series and --. , 
~. , 

patients with cancers at aU 'bther sites (or subsets thereof) serve as controls. In this _ . 
, " l 

way it is. possible to ~stimate, for each sit~ fo cancer, the risk of expos\lre to 27.5 , . 
specifie substances. 

.. " 

. , 
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A.I.I The rapid case-ascertainment system in the Montreal study 

For sorne. cance~s, the me~ survival time is Jess than sjx monthst;P Therefore, 
-

to maximise our ability to get job history information from the person himself (usuaUy 

a better source than his relatives), a rapid case-ascertainment system was established 
. 

for the Montreal study. 

\. 

ln th!s sY$tem, the secretarles ln the pathology department of each participa­

ting hospital were requested to caU the study sécretary whenever a new Cancer case' 
. 

wa5 diagnosed. The hospital secretaries were paid for each case reported to the 5tudy. 

As an additional incentive for rapid reporting, fees differed according to whether the 

.r case was still ln hospital ($4.,0) or not ($3.00) at the time of notification. Me~bers ~ 
<> 

the study staff perJodically visited each hospital to review the pathology reports and 

medial records to ensure that no cases had been missed and to verify that the 

diagnosis of éach ascertained case was an incident primary cancer. Only incident 

~ses (i.e. cancers diagnosed for the first time) were 'eligibJe for the study. Each 

patient i5 classified according to the site of his primary tumour. 

., . 
H the pathology department notified us rapidly of a newly diagnosed case, we 

-' 

were usual1y able to arrange an interview with the patient before he was discharged 

from ho5pitaJ. If tne patient had been discharged by the time )IVe were notified or WjlS ' 

diagnosed on an outpatient basis, we attempted to initiate cOQtact with him at home 

within one month of diagnosis. -
A.l.2 Follow-up and interviewing in the Montreal 5tudy 

Every effort was made to obtaln a face-to-face interview with each patient. 

If 'it became clear that a face-to-face interview wouJd not he possible b\lt tha~ a 

.... 
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telephone interview could be arranged, then the interviewer would administer the 

questionnaire on the telephone. 

'"'\ 
As a last resort, when a face-to-face or telephone interview was impossible 

bécause of difficulty contacting the patient or his family, we had prepared a self­

administered version of the questionnaire that could be sent to the patient for 

completion and retum by mail. Up to three such questionnaires may have been mailed, 

with at least one sent by registered mail, before attempts to obtain a response were . ~ 

abandoned. Among sel!- and proxy respondents combined, 80% completed a face-ta­

face interview, and 9.4%' were interviewed by telephone. Only 10.6% of respondents 

completed a self-administered questionnaire. Among self-respondnets only, 81.3% 

responded to a face-to-face interview, 7.8% to a telephone interview, and .5.096 to a . . . 
,f 

self-administered questionnaire. 

. . 
No firm rules were laid down regarding the number of times each strategy was 

attempted. A weekly meeting was held with the interviewers and decisions were made 
~ 

in conjtmctioo with the fieldwork supervisor (L. Richardson) on a case by case basis • 

Only the order in which the strategies were attempted was pre-determined (face-to-\ 

face, followed by telephone and finally self-administered questionnaire) with a few 

exceptions. For example, if a patient responded initially with a "soft" refusai we 

might have waited severa! month~'and then atte~pted a mail strategy. 

While' considerable resources, both human and financial were allocated to the 

case-asœrtainment system and to attempts to contact patients for an interview, there 
., 

were not sufficient resources to engage in extensive tracing procedures to locate 

either patients who moved from the address recorded in the medicai record or the 

familles of cases who died with no next-of-kin noted in the medical record. That is to 

' ... . ' 
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say, we wer~ unable to use sources other than the medical record (such as government 

registratlon records of different kinds) to trace such sUbJects or their familles. Our 

final response rates should be seen In this context. 
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THE EFFECT OF LAG ON RESPONSE RATES 
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B.l INTRODUCTION 
~ 

Many aspectS of a case-control study of cancer may influence the response 

rates. Sorne of these concern the very research question being addressed; for exampJe, 

the ~e ai cancer, geographic or socio-cultural characteristics of the population in 

which the study i5 carried out, and age and sex characteristic~ of the particular 

population of cases. Other aspects may concern the design and/or fieJdwork methods 

employed once the research questipn has been fixed and the study population selected. . .' 

Among the latter, are: a) whether cases are ascertained as they are .diagnosed or 

entered into a Registry (prospective ascertainment) or whether the list of eligibJe 

subjects is made up of cases diagnosed in the past and assembled into the sampling 

frame before interviewing begins (retrospective ascertai~ment); b) what the rules are 

concerning self- and proxy responsej and c) whether ~e lag time between diagnosis\ 

and interview attempt is short or long. 

These three features are someti~ determined by the probJem under investi­

gation and they are certainly interreJated. For instance, an investigator wishing to 

conduct à stOOy of a very rare tumour may have no practical alternative but to use 

retrospecti ve ascertainment and to go back several years in ~rder to amass a 

sufficient number of cases. Even for a common tumour, the investigator may be 

constralned because of readier access to cases diagnosed in the past than to cases 

diagnosed concurrently. If ascertainment is retrospective, this virtually excludes the 

possibility of a short Jag between diagnosis and Interview. U, in addition, patients with 

the turnour being studied have a short survival, it will become necessary to reJy largely 
, 

or perhaps excJusively on proxy response. 

'\ 
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Sometlmes, however, the choice between retrospective or prospective ascer .. 

talnment is under the investigator's c~trol and s(he) must weigh the relative merits of 
, ~ 

each. Whereas the former often has the advantage of larger numbers and greater 

simplicity of the case-ascertainment strategy, tbe latt~r may provide the opportunity 

to gather interview information of higher quality. 

It is self-evident that information obtained from a subject about his lifetime 

exposures will be at least as valid, and probably more so, than that obtained about him 

'trom a relative sorne months or years after the subject died. Yet ev en in a study in 

which most subjects are still alive when ascertained, the investigator has the option of 

accepting only self-response or of accepting proxy response in cases where self-

response is difficult or unobtainable. AlI other things being equal, a strategy which 

includes proxy response as a last resort will provide higher response rates than one 

which does not admi't proxy response. However, while the overall response rate will be 

increased by using proxies it 1s possible that the data quality from the proxy 

respondents is inferior. The investigator would have to evaluate each such situation on 

its own ,merits. S(he) would need to guess what the differences may be in response 

rate and in response quality, and determine the relative importance of quantlty 

(overall response rate) vis-à-vis quality (precision of response), if the two are indeed 
{ 

opposed. 

For a study uslng prospective ascertainment, the investigator cao often 

determine whether to institute a short or a long lag periode The objective of this study 

was to determine whether response rates and quality of response were affected by the 
" 

lag period between a case's diagnosis with cancer and the investigator's attempt to 
" 

enlist the participation of the case. 



. " 

18 

B.2 LITERA TURE REVIEW 

A thorough search of t~ literature failed to tum up a single methodological . 
investigation of the relationship between lag time and response rates. Indeed, on1y a 

very few published case-control studies even mentioned in their methods sections what 
, " 

the lag period was or the methods and extent of follow-up elllPloyed to interview 

cases. For this reason, we enJarged the scope of this literature review to reflect on 

possible reasons for variation in response rates between case-control studies', and this 

constitutes the first Il8:rt of this section. -

The second part of this review examines the literature' on seJf- vs _proxy 

response. Because we have used proxy response as one of the tools to evaluate the 

relationship between response quality and lag, our assumptions that seJf-response is 

superior to proxy response in providing better data (occupationaJ histories) should be 

examined. 

B.2.1 Fieldwork methods and response rates in case-control studies of cancer 

Ideally this section should encompass a critical evaluation of studies which 

have evaluated fieldwork methodology and response rates in case-control studies. 

Unfortunately, there are none! In the absence of any formai literature on the subject, 

we felt that if we could examine the fieldwork methods used in different case-control 

studies of cancer and the response rates achieved, some light might be shed on the 

relationship between the two. TO this end, a Medline search was carried out for case­

control studies of any of the thirteen sites of cancer included in the Montreal study. 

Because the problems of obtaining responses m~y be quite different for ~iseases otly.!r 

than cancer, for females as opposed to males, for rural as opposed to urban populations 
J 

and for non-North American as opp~ed to North American societies, it was decided .10 

, 
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restrict attention to studies of male cancer patients in urban North America. We 

included aU such studies that were publîshed in, the past 1.5 years and, of course, which 

reported response rates. The MeaUne search yielded only 13 studies which met our 

criteria. The complete list of the 13 studies along with a summary of sorne fieldwork 

, characteristics 1s presented in Table BI. Few of the authors presented more thasl( \ 

minimal information ~n fieldwork methods. The method of assembling the cases was 

usually reported but very little was included concerning i\')terviewing, follow-up and 
\ 

tr~ting procedures. u Therefore; ouI;, ~bl1ity" ta draw inferences concerning the relation-
1 • 

ship' between fieldwork methods and response rate was extremeJy limited from the 

outset. 

The studies listes in Table BI encompass severa! different sites of cancer. 

Before addressing the issue of fjeldwork and response ràtes, it 1s appropriate to maké a 

slight digression to see if response rates differ according to the site of cancer under 

study. Two of th~ obvious characteristics of a cancer site which may influence 

response rates would be the expected survival of patients with the tumour, and varying 

degrees of difficulty in communicating due to the effects of the tumour or treatment. 

The latter characteristic 1s unlikely ta be a factor in determining response rates for the 

sites in this literature review, namely·those included in the Montreal study. The 

choice of sites to be i~ed in the Montreal study was predicated in part on 
, 

excluding sites likely ta pose difficulty in communication (for example head, neck and 

brain tumours). From the limited number of studies shown in Table BI, there 'is no 

clearcut evidence that the site of cancer determines what level 01 response rate will 

be achieved. Nevertheless, although studies of cancer with long survival manifested a 

range of response rates, those with short survival tended to have lower re~ponse rates. 

~ladder cancer, for example, is not usually rapidly fatal, and the response rates in 

bladder cancer studies range from the low of 64% ln San Francisco' (Hartge ~ !!,:, 

I~ 
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t LIST OF INTEUVIC\I'-U \SEO CASE·CONTROL STUDIES CONtlUCTED IN URUAN ~it TH AMERICA --' " 
INVOLVINC MALES, DiAtNO~Cl) WITH ANY or TIIE THIRTEEN sITes OF CANCER INCUJ!)CJ) IN THE MONTIlEAL STUDY 

? 

Authc>r Slte(s) 01 Proxy Response 
OInd -cancer respon.e No' rate 
yellr Place studlcd Source of cases Ca sc charac tetls Iles CilS<! ascertammento accepted cases ~" 

Col(', 1':/71 Boston 81adder Pathology lo~ "JI incident c~ses Retr,.)Spective No '31 SU 
:lp.cd 20.119 
Joln. 1967-June 1968 

Howe,1977 Nlld, 81adder Provincial Tun.our .... 11 incident cases, Prospect! ve No &21 77.q 
~ Bntlsh Columbia ReglSlnes Apnl 1974 - June 1976 : Nova Scotia 
! 

No Harlse, 19&4 Atlanta Blaclder Tumour Registries Ali incident C8S>e5, Prospective .,2 70.0 
Connecticut resldent in area, "2 69.0 
Detroit aged 20-" ",0 70.0 
Iowa 430 SM 
New Jersey 1,251 7'.1J 
New Mexico &7 73.0 
N_ Orleans 99 SM 
San Francisco "1 64.0 
Seattle ns 72.0 
,Utah 1"9 79.0 

Blof. 1980 TJ(lewater Lung Death certlfiatt' Ail male deaths Retrospective Only &,0, aM 
Virglnla in 1976 

Blot, 1 QS2 Jacksohvlllei Llng 1) 13 hospltals J) ail Incident Cc.ISCS, J) Prospective l)yes 1) 181 1) a3." 
Florlda 2) deOith eeru/lcates 2) 0111 male deaths, 1'J76 2) Retrospective 2)only 2) 217 2)7M 

Vernlck, 1932 Pittsoorgh Colon 1.5 hospitals White P.l'tlent<~ag~ RetrosfCCtlve Not stated 300 78.7 
4}-85, 197'-19 8 

.,t( 
Herrman, Philadelphia Colon HOSpltals Ali cases aged 45-65 Retrospective Ves lU 52.' 
1985 wlth next-o/-km 

avallable 1976-1978 

MaeMahon, Boston and Pancreas ? Male and femak: cases Prospective? ? "8 66.!l 
1981 Rhode Island between 1974-1979 

Gold, 19S' BalUmore Pancreas 16 ho~pitals, Ali incident cases, Prospective ves 392 70.0 
pathology dept. 197&-1980 

Mclau!;'ll:n, MlmesÔta Renal Tumour ReglStry White mBles. ;:.!:~ Retrospective Yes 7a 9'.0 
1933 pelvis 30-7'J, "74-1979 

Stemhagen, New Jersey Liver N.J. Tumour Ali incident cases, Retrospectlve Yes 33' 79.0 
193) Reglstry and dcalh l?n-1979 

eerU/IUlU!S 

WllharTo~, 1977 Atlanta ..... 11 sites Ho<plul5 10% $.'Impie of ail Pros~ctlvc Yes If 538 53.0 
(T.N.C.S,) Bmnmgham except Docton offices Inrident cases Interview 6" 54.a 

.J Colorado ,km p:.thology.and wlthln 6 1,621 44.0 
Dallas X-Iay lab5. deilth m""ths of 1,.,2 60.0 
Det..,,, certlflcates sublcct's 3,))0 }:I.a 
St. Paul (MIM.) 

( death 1,443 55.0 
Pittsburgh 1,329 37.0 .,; 
Oaklalld !!l, 3,111 7.1.0 

Swanson, 198' Detroit Oesoph. Metropolltall Inrldent cases Prospcc Uve wlth ' yes 30 60.0 
colon DetrOit COIncer dl agnosed ln la/! 4-11 mooths ye, 97 80.4 
l\6Ig Suncillan::c cOlrly 1934 res H7 SM 
bladder S)Slcm ye. 36 77.11 

• Pro.;>!'(:Il ve: the ilS<.~r\il,"ment 01 cases a~ th .. y are d10l&1l0sc<l or enlf'red.lnto li rer,i'Iry • 
Retr"~I'~ctlvel OIsS<'mbly of cases whlch have bNn du:t&nosed III the pa:,1 Inlo il samphn& fr.me berore intrrview,"& begins. 
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1984) thrôugh 7796 in three Canadian provinces (Howe e't al., 1977) to a high of 8896 in 
"'~ r. --

Boston (Cole et al., 1971). In contrast three of the four studies of pancreas, Hver and 

oesophageal cancer, aIl of which are short survival cancers, achieved relatively low 

response rates .(MacMahon ~~, 1981 - 66%; Gold ~!h, 1985 - 70%; Swanson !:! al., 

1985 - 60%), and only one had a response rate generally cOflsidered to be reasonably 

high (Stemhagen ~!h, 1983 - 79~). 

Perhaps the best available guide to the relationship between site of cance.r and 

response rates is the Third National Cancer Study (TNCS) (Williams !:! ~, 1977) in 

which a11 sites of cal1cer .,~ere included using a common fieldwork protocol. In Table 

BI we presented the TNCS response rates by geographic area. In their pubHcation 

Williams et al. (1977) also reported response rates by site. For the thirteen sites 

included in the~Montreal study, and c:4)llapsing across geographic areas, the response 

rates vary from 46% (liver) to 63% (Hodgkin's lymphoma). In fact there was a slight 

relationship between the aggressiveness of the tumour and the response,rate achieved. 

For instance the response rates werc 47%, 46% and 4&% respectively for three short, 

survival'tumours - oesophagus, li ver and pancreas; -whercas the rcsponse rates were 

54%, 53% and 56% respectively for threl'! long survival tumours - colon, prostat~ and 

bladder. 

~ 

The above observations pertain to the overall responsc rates as defined by the 

investigators, themselves. In some studics only self-response was accépted, in s~me 

instances both self- and proxy responses were accepted, and in others only proxy . 
responsc could be acccpted. ' For sorne of the studics it was possible to calculate the 

-self-response rate (i.e. the percent of the target population answering for themselves). 

These are shawn in Table B2. As might be expectcd there was a trend for !ligher self­

response rates among cancer sites with long survival (bladder and cQlon) than among 

'. 
1.' .... ; ~ ~~, 
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Table B2 

u ' , 
, ) , _ n 

l' SELF-RESPONSE RATE IN THOSE STUOIES IN TABLE BI FOR WHICH , 
1 

i 1 IT WAS POSSIBLE TO CALCULATE SELF-RESPONSE RATE 
i .' 

~! 
1 
1 

l <1' 

1 - Self-

l 
\ 

response 
Nof rate 

Author.+ year Site of cancer: cases 9S 

! 
'Swanson, 198.5'~ oesophagus 30 30.3* ,/ 

" colon 97 '8.8* 
" 

"- 1m8 147 :36.1* , 

blad(ler 36 61.1* 

, 
Blot, 1982 ·1008 181 48.6* 

-1 
-, 

Cole, 1971 bladd~r . '31 ~8., 
• 

~ 
; 

1 Howe,1977 bladder 821 ,77.0 

Hartge, 1984 bladder ,*,086 73.0 

* The overall respoose rate wa~ conslderably higher tllan this bec~use proxy 1 

response ,was accepted. ~ , , 

t 
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those with short survivel 'Oung Înd oesOphagus). In fact the self-response rates Wè,re 
~ 

high~in the three studies in whlch the proxy response w~ no~ accepted:, This may , 

be due to' the fact that' aU three were ~studies of bladder cancer, a long surviVal 

tumour. Alternatively, the investigators may have put more effort into obtaining 

respalses trom subjects themselves when tl1ey impose a se1f-response rule from t~ ( , . 

star;t. Unfortunate1y, there is no way of ta,owing Whether the exteht of follow-up :and 

., effort'to obtain s~1k-resp'~e was comparable across the five studies~ 

Tuming to fie1dwork issues, there. was no correlation. betweén response rates 
, "', ~ , 

aChi,eved and t~e ofcase-ascertainment in the studies llsted in Table BI. Blot et al. 

(1980; 1982) uSi"g retrospective ascertainment of casès via death certifieates, 

'~btàined response ra~ ar§d 80% in two separa~ studios of iung cancer.' However, . 

. both were carried out in small cities and the surrounding counties, areas likely to have , ~ 

.' <Il 

· re1atively stable populatiOns which would facilltate traclng'the relatives,of dead cases. 

Many of the cases in the Mjnneapolis .. St. Paul. study of cancer of the renal pelvis 
... " '1 /" 

(McLaughlin et al., 1983) were deceased at the time of ease-ascertainment. The ... ,.~-
· .(W.erall response rate ~às a véry impressive 9'%~ but it~shoold b~ notee! that '0% ,?f " 

the respondents were proxies. Moreover, the number of cases ln the target population 
~ 0 

was .small (98) and it may be much easier to organize successfuJ procedures wtlen 

tracin,g such a sma11 sample. 'Only 11 of ,the 33,5 liver cancer path;nts 'in the New 

Jersey study po~ùIation were still illive when the interviewing started but with the use 

,!f .extensive trad!,g procedures they were able to track down and interview family 

members of 79% of the sample (5temhagen et al., 1983). These four, studies aIl 
r -_ ç, 

o 

· depended heavily on pfOXy respbndents. Thus, despite retrospective ascertainment, all 

of.these studies wound up with reason~bly high response rates. 
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Cole et al. 0'971) ascertained tases retrospectively, searchÎllg pathology logs 
-- • , ~ ... t,." 

for a11 patients diagnosed in the 18 month period prior to tHe start of the study. Tt)e , . 
published report did not describe the range of lags. However, it seems repsonable to 

e5timat~ that, the lags ranged from si,x to 24 months, ,slnée cases occurring from . 
() , , 

January 1967 to June 1968 were enroll~d, interviewing started in July 1?68 and the' 
\ 0 ", , 

results of the study were published in 1971. "AJthough the lag time from d~agnosis to' , 

~tte~Pt to interviev:, was, it seems, o:Cr' 1'2 month~ in most cases, and the stu~âS 
t . 

conducted in a large metropolitan a!ea, only 4.3% ot the cases were reportedly lost to 
c 

. follow-up. This, relatjvely low rate of 1055 may have been due to the, combination of 

the longer survival for bladder cancer than for most sites 'of cancer, and the f,aetthat 
, , ~ 

,most,rpatients roay haye b~n treated and foUowed-up clinica.11y in 'tl1e ~ame hospitals', . 
from which they wer:e ascertained. The latter aspect would have facilitated tracing; 

\ 

Both the N~tional Baldder, Cancer ~tudy (Hartge ~ al., 1984) and,the Canadiar:t 

BJadder Cancer .Study (Howe et aIS, 1977).used several sources for case~ascertainment, 1 f-- 0 • ~ 

. including tumour registries. In each.study cases were reported lo the investigator as . , , . ~ 
\ ~ 

soon ilS the y were ntatified to the local reg~stry. It must be, noted that aU of the 

Registries participating ,ln the se studies engaged in active searching for cases in the 
~. , 

.,.éporting hospitals, rather than 'passj.v~ly waiting for' the hospitûls to send' rep.orb of ,." 
1 

cancer ,diag~oses. Interviéws in both studies were said ta have been compl.eted witl1ln 
.' 

sIx months of diagnosis. 

Qn balance, therefore, it would seem' that there Ois no simple relationship 

. between retrospective and prospective case-ascertainmen~ and the response rates, 

achiev,ed, eSpeciqlJy .if ,proxy response was àccepted in the desi'gn of the study. 
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" It is int~resting that the respalse ra~n the studies involving more than one 
/' , 

geograplûca.\ area (Williams ~!!:' 1977; flowe ~,!b, 1977; Ha~ge !!!!,:, 1984~ seem 

to ~ lower, in .&eneral, than single geographic area studies. It 1s easy to imagine the 

multitùde of problems thaf would be involvèd..-in setting up, trairung and motivating 

s~af~' in a large multi-centrJ stud~ consequent difficulties in ensuring 'high 

respor:-se rates across centres. Williams et al. (1977) commented that the higher --
response rat~s achieved in California than in the other centres participating in the 

rtûrd. National Cancer Survey might 0 have been attributable to a more experienced 

staff available at the start of the study. 
/ 

Eight of the studies listed in Table BI published the reasons for nonresponse. 
, -- , , 

These results are pres'ènted in Table B3. The consistency of the patient refusai rate 

jlCross seven of the eight stuclies is remar'kabie and suggests that there may be a "hard 
~ . ' 

core" group of refusers (396 to 896) that 1s quite stable in male urban North America. 
~ 

The much higher 1896 refusai rate in the Baltimore study (Gold et al., 198.5) is the only 
~ < --

u 

... :~~~n in these studies. Unfortunately, the authors did not provide any information 

which would allow us to specwate on possible reasons for this high rate of refusai •• 

Since it may he beyond a researcher's control to reduce this hard cOre refusai 

, -rate, should it exist, in most case-control studies of cancer, it 1s most important to 

att~mpt to find ways to reduc~ the losses incurred f~ other reasons such as death or 

residential mobility. In each study reported, the percentage 100t because of death or 
,C> • 

inability to trace the patient or patie~t's family is not negligible (betw~n 1096 and 

20%). In fact, the numbers 100t due to death were greater thàn the numbers lost to 
, , . 

mobility in four of the' six informative, studies in Table 82 (oJ)e study was based on 

death certiflcates, and the other did oOt distinguish between the two reasons for 

nonrespo.JlS~)., ~ éXpe€ted, the studies which did not accept proxy response undèr any 
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Table lU, 

CASE..cONTROL STUDIES WHlCH REPORTED 

REMONS FOR NONRESPONSE AMONG CASES 

"' 
Subject 

Subject Patient or family ... Proxy Total Physieian or family died (l'. Jost to 
Study , accepted N refusa,(' refusaI too sick follow-up 

('"' $ $ % JI! ~ • 
Cole, 1971 no .531~, 4.0 3.3 unstated 4.3 

d: Williams, 1977 yes 13,179 14.2 ~ 7.3 14.6 

Howe, 1977 -r 821 4.1 7.9 1.0 no 

Blot, 1980 only 405 n.a.* 4:.5 n.a. 11.Q 

MacMahon, no "8 lIlstated. 7.8 17.6 8.9 
1981 

" f 
4,086 3.1 6.2 13.9 3.7 Hartge, 1984 no 

.-----~. 
Q. 

Gold, 198.5 yes 392 9.0' 18.0 2.6 , 

Swanson, 198' yes 310 3.' 2.6 11.6** 

~~ 

* n.a.: IlOt applicable. This study was based on' proxy interviews with families of 
deceased eases. 

** Data presented does not permit distinction to be made between subjects who 
died and subjects lost to follow-up. 

) 

J ' 



""ô. 

1 

t , 
1 

" 
1° 
~ , ,. 

f' , 
il • f <1 

J 
i .. 

f 
1 
\ 

\ 

, 27 

circumstances, had relatively high proportions of nonresponse due to patients dying 

before they coul~ be interviewed. 
- t. 

In addition to the fieldwork components tnentioned above, there are others 

·which may influence response rates and for which the published studles do not provide 

even the Jimited information shown for the factors that we presented in Table BI. 

/ 

Examples of this would include: the accuracy of patients' names, addresses and next­

of-kin information as recorded in the hospital or registry, and the'skiH of interviewers. 

Partly because of the small number of studies available, the idiosyncratic nature of 

cach and the paucity of information on fieldwork procedures in published studies, it is 

impossible to draw any general conclusions about the rel~tionship between 'fieldwork 
. 

methods and r~sponse rates. 

The only published study that has discussed lag explicitly" even though it was 

not formally evaluated, was the smalJ pilot study involving four sites of canc<.>r 

reported by Swanson et al. (I985). Most of thelr cases were approachcd between four 

and Il months after diagnosis and they spe~lated that had the Jag been shorter the 

self-response rate would have been highcr. As a result of the pilot study tlley dccided 

,,-to institutc a rapid casc-ascertainment system: "It wiJ1 be particu!arly intcre~tjnG to 

observe the extent to which rapid rcporting- improves the proportion of interviews . ' 

completed with patients, as well as whcther there is any improvemCl'l~ in the overall 

response ratel! (Swanson, 1985). 

There is clearly a Ileed for research into fieldwork methods to identify those 

that may maximise response rates in case-control studies, and our study \Vas directed 
q.. 

to provide sorne of the,observations requested b5' Swanson. 

,xr 
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8.2.2 Self-response as an index of quality 0 

As described below, part of the evaluation of the effect of lag on response ~as 

based on the proportion of interviews obtained by self- as opposed to proxy response. 

ln order to j':!5tify the appropriateness of this as an index of quality, it is releva~t to 

review evidence on the quality of proxy versus self-response in studies based on 

occupation al histories. Since the research question of this thesis does not concern the 

qua lit Y of proxy as opposed to self-response per se, there i5 no atte~pt in what follows. 

to present an exhaustive review of that topie; rather we present the major findings 

distilled from this literature, Wi\h particular attention to those conceming the quality 
\ 

of occupational history reports. ' .. ' 

Several authors have examined the issue of proxy response to 'Various types of 
, 

questions. There has been sorne work on the quality of dietary and medical history 

information obtained from proxy respondents (Ent~r1ine and Capt, 1959; Humble!:!!!:., 

1984; Kolonel ~ al., 1977; Marshall ~ al., 1980). More recent reports have examined .-
proxy reporting of occupation and occupational exposures (Pershagen and Axelson, 

1982; Rogot and Reid, 1975; Selevan, 1980; Pickle !!! al., 1983). 

An early study by Enterline and Capt (1959) using a design which randomised 

respondents to a self- or proxy rule ln a household health survey compared the 
":, 

,reported prevalen~e of certain medical conditions, dieta~y fat intake, height and 

weight and MD visits obtained from the subjects allocated to each respondent rule. 
\.;, 

They found no statistical dlfference in leYtHs of reportîng between the two type~ of 

respondents. Later methodological studies by Kolonei !:! !!:. Cl 977), Marshall et !!:. 

(1980) and Humble ~ al. (l984),cornpared responses of pairs of spou ses for self- and 

spouse to various questions about diet. While agreement tended to be good overaU in 

aIl three studies, the wives' proxy reports were in much doser agreement with their 
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husbands' self-reports than the husbands' proxy reports with their wives' self-reports. 

That is, wi ves appeared to be better proxy respondents than husbands on dietary 

questions. 

Rogot ~nd Reid U 973) compared the responses given by a group of British and 

Norweglan migrants to the US with next-of-kin reports obtained on the same questions 

after the subject's death. The interval between subject and proxy respon5e varied 

from two to six years. Subjects and proxies were asked what the subject's màin 

occupation was. However, the variable compared was not the occupation per se, but 

rather the social class as inferred from the occupation and scored accordi~~ to the 

U.K. ~egistrar General's Classification of social classes. Thus, the occupational 

spectrum was compressed into seven social~ class categories. The degree of perlect 
\ 

agreement in attributing social class between the subject and his rela:tive was 7796. 

Th! autho~s noted that there was little tendency on the part of proxy respondents to 

"upgrade" the occupation of the subject; that is the errors in the proxies' reports were 

as likely to be in one direction as the other. The subjects and proxies were also asked 
Il l " ~ 1 

sorne questions about smok~ng habits of the subject. The authors analysed concordance 

according to two ways of classifying smoking habits, one geoeral and one more 
, 

specifie. The general question was whether the person had ever been a regular 

smoker, and there were two possible answers: yes or no. The more specifie question 

concerned amount smoked and had five categories: never, occasional, less than one , 

pack per day, one pack per day, more than one pack per day. The investigators found a 

markedly lower level of agreement between responses to the more detailed question 

J than to ,he broader question about smoking. Thus. the dichotomised, smoker/nonsmoker 

Q.uestion yielded 9296 agreement, while there was only 7196 perfeet agreement on the 

five-point semi-quantita-tive scale. î 
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Pershagen and Axelson (1982) obtained occupation al exposure information by 

questionnaire from the relatives of men who had resided in the neighborhood of a 

smelter in Sweden before deaih. They compared this information with data obtained 

from the employee registers of the smelter company. For the question conceming 

employment history in the smeJter, the sertsitivity was 98% (that is, the percent of 

;:those truly employed in the smelter for whom the proxy report stated that they had \ 

been employed there) and the specificity 99% (that is, the percent of those never 

employed in the smelter for whom the proxy report stated that they had neve~ been 

employed there). However, assessment of arsenic exposure trom the questionnaire had 

a sensitixity of 40% with specificity 'of 90%. This is not surprising. It c~rtainly 

appeals to common sense to assume that proxy respondents would be much more able 

to answer a general question concemingthe plant wher..e"1,("'"man worked than to identify 

the chemicals he was exposed to. The very high sensitivity and specificity in this 
~ -. . 

Swedish study May significantly overestimate the validity of such reports ln urban' 

North America where job and residential mobility are probably much higher than in a 

small town in Sweden. 

ln ber doctoral thesis, Selevan (1980) compared the responses of spouse pairs 

,for self- and spouse to questions about the presence or absence in the individual's 

~mployment history of a checklist of 12 occupation categories and .32 chemical 

exposures. As reproduced in Table B4, these were vCfy specifie items. White the 

overall agreement was 73% for aU 44 categories combined, agreément for some of the 

individual categories was as low as 13%. These findings recall those of Pershagen and 

Axelson (1982) and indicate the poor quali ty of proxy reports for specifie occupational 

exposures • 

cV>· 
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.. Table 84 
" , 

LIST OF THE lOS CATEGORIES AND EXPOSURES 

ASKED OF 133 SPOUSE PAIRS* 

Job catesories 

Worked: 1) with dyes, textiles, or in a clothing industry; 
2) in a plastic industry; 
3) in a beauty salon as a hairdresser or beautician; 
4) as an electronic w.orker with small metal parts; 
,) in an' operating room; , 

31 

6) in any other job with anesthetic gases; ~ 
7) a job with radiation exposure '- fluoroscopy, microwaves, radio-

isotopes, or X-rays; 
8) any (other) kind of job in a hospital or nurslng home; 
9) in a laboratory; 
10) in a dry cleaning shop with dry cleaning agents or solutions; 
11) any (other) kind of job in a dry cleaning shop or in a Jaundry; 
12) in any ICind of job where you work with or around mercury. 

Aluminium 
Cadmium 
Carbon disulfide 
Chromium 
Carbon monoxyde 
Copper 
Cyanide 
Dimethylformaldehyde 
Estrogens 
Fluorine 
Gasoline 
Lead 
Nickel 
Antibiotics 

List of 32 specifie exposures 

Viny! chloride 
Nitrogen oxides 
Acetone 
Senzene 
Carbon tetrachloride 
Chloroform 
Formaldehyde 
Metal chloride 
Perchloroethylene 
Toluene 
Trichloroethylene 
Xylene 
Degreasers 

Polychlorinated biphenyl (PCS's) 
SeJenium 

Weed killers 
Rat killers 
Insect killers 

* Selevan, S (1980). Evaluation of data sources for occupation pregnancy outco~e 
studies. Ph.D. thesis, University of Cincinnati. University Microfilms t., 
Am Arbor. ~ 
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Pickle !:! !!:. (1983) compared different types of proxy respondents (spouses, 

sibs, off.!spring, friends) by examining the proportions of qu~stions unanswered by each 
~ ;. 

type of respondent. The questions eoncerned exposure to asbestos and work in 

shipbuilding. They noted that the ability of a proxy respondent ûrrespective of type of 
, 

proxy) to answer such questions was related to the probability of exposure. That 1s, 

proxy respondents had less difficulty providing a response for female subjects, who 

were less likely to be exposed to either asbestos or shipbuilding than males, than for 

male subjects. 

White research on dietary and medical history indicates that proxy respondents 

can give good information eoneerning male subjects, there is undoubtedly some IOS5 of ... 
information. However, the relevance of findings on validity of proxy information in 

these areas for va li dit y of proxy information eonceming occupationaJ histories is 

doubtful. The very meagre evidence available indicates tllat proxy information on 

specifie chemicaJ exposures or even specifie occupations is of dubious quality. ln the 

absenee of evidence to the eontrary,.it seems reasonable to assume that proxy 

information on· job histories is not as accu rate as the information that might be 

obtained from the subject himself. It would thus be preferable to obtain self-response 

than proxy response for oceupationaJ histories. 
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B.3 METI-IODS 

B.3.1 Definition of lag groues 

In section A.l.2 we described the rapid, cdse-ascertainment system that was 

established for the Montreal study. For a variety of reasons, the. intention to contact 
.', 

'subjects soon after their dingnosis with cancer was occasionally frustra ted. Esta-

blishing the basic case-ascertainmcnt system throughout tllc Montreal arcé.\ took a 

considerable arnount of time and effort. Sorne of the hospitals dic! not agree to 

participate until several rnonths é.\fter the official SFlrting date' of the study 

(Septcrnbcr 1979). Por these hospitals wc had rctrospectively to asccrt.1tn ail cligibJe 

cases diagno')cd betwccn September 1979 Bric! the' timc of cntry. Purthcrmore, once 

the rapid case-ascert<linrnent system \VilS implC'rncnted, it took some ti,ne uefore it 

functloned smoothly. lnitially, the pdthology secretaries missccl a number âf cases mid 

these wcrc only picked up Jater by the study staff in the course' of our routine periodic 

verification of pathology departmcnt records. (Such verificatIOns werc only under--

taken at the end of the tirst ycûr of the study when we reallzed the na ture of the 

problcm.) Fina,lly, ho~pi tal staf f turnover, illncss nnd vacations aIl GC<l ted other 

problerns, which led to the identificutiOn of many cases !>evcrill month!> Lifter they had 

becn dwgnoscJ. Thus, despÎ te the attcmpt to a!>cC"rtain patients soon aftcr dlùgnosis, 

\ariQus unavoidablc fic:dwork problcms rncant that many cases were only ù!>certained 

and contacted several months after diagnosis. 

Bot,h the date of dlagnosis and date on which we !irst attempted to contact the 

patient were recorded for ail cases. ThJS made it possible to calculate the interval 

between thcm - which we will refcr to as fllag tirne" - and to determine whether Jag 

time wa,> associatcd \Vith the response rate. To do this, we divided the subjects into 

threc groups tha t corresponded to the Jags which might be expected with three 



, 
t 
>, .. 

1 .. 

. ' 

Il 

.34 

different modes of case ascertainment. The flrst, 0-3 months, would be found in an 

optimal, acti ve case-ascertainment. system uslng a source such as pathology 10gs to 

i,dentify patients. The second, 4-11 months, might be typlcal of a passive ascertain­

ment system dependent on, for example, tumour 'registration procedures. The third, 

12-60 months, might oceur if the;)lca~s were selected retrospectively'for a specifie " 

time ~riod in a given geograp~ica1 'area using, for example, data entered into a 

tumour registry. 

8.3.2 Outcome measures: response rate, type of respondent and quality of job 

histpry 

The response rate 15 defined as the proportion of the total target population 

for which a completed questionnaire was obtained, whether the respondent was the 

slbject hil11self or a proxy. 

Nonrespondents are classified into three groups: 1) the case or his family 

refused to participate - referred to é\S "refusaIs"; 2) the patient dled before we were 

able to Complete an interview and there is no next-of .. :ldn reeorded ln the medical 

record or found at hi!> addreSs (which does not necessarily mean that there was no 

next-of-kinr - referred to as "died wlthout next-of-kin"; 3) the address and next-of-kin 

information provided by the hO~'pi,tal was inaceurate or out of date and we were unable 

to trace the patient or his family - referrèd to as "lost to follow-up". 

The speed with whieh a patient 15 contacted after diagnosis may determine 

whether the patient himself or a proxy provides the response. Thus, we investigated 

the relationship between the lag time and the type of respondent (self- or proxy), 

grouping aU proxies together regardless of relationship to the case • 
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Since the crux of the cancer stOOy lies not in the structured part of the 

questionnaire, but in the open-ended section concerned with the patient's job history, 

we decided to base our evaJuati!l" of quality on the a.mount of detail provided in the 

job description obtained in the semi-structured probing interview. The chemists' 

ability to code exposures was in large measure dependent on the Jevel of detaiJ 

provided for each job in a man's history. From the information provided by the 

patients, the chemists determined a list of possible exposures for each job in the man's 

Jifetime. This "was done for each job separately, and codes were assigned for .the 
• 

industry, the(occupation and each chemical exposure in that job. For the purposes of 

this investigation the chemists were asked to evaJuate the quality of the information 

for a subset of 1,77~ interviews (aU interviews conducted between 1981 and 1983) i;)' 

assigning a 3-!evel code refJec~ng the Jevel <?f detaH provided fol' each job. The range 

1s from good (I) through doubtful (2) to bad (3). When the responde~t was able to 

fumish reasonably precise dates (within a year), the name of the company, the 

occupation title and sorne measure of detaH as to the "tasks involved in a given job, 

then that job 'was c1assified as good. 

" 

Obviously the number of jobs in the histories of different subjects 1s variable. 

For the purpose of analysis, we considered a good job history to be one in which aIl ~f -

the subject's jobs were g1ven a rating of "good" by the chemists. 

B.3.3 Analysis and presentation 

Having grouped the subjects into three lagtimes the analysis focused on two 
1 

sets of outcome measures shown in Table B.5: 1) response outcomes as a function of 

lag time and 2) type of respondent and quality of work histories as a function of lag 

time. 
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Table 6.5 

OUTCOME MEASURES USED TC COMPARE THE THREE LAG TIMES* 
~ 

For all ellglble subjects ascertained, 

Response outcomes , ' 
, '\' 

- ex, response ...... 

- ex, refuse ' 

. - ex, died withou next-of-kin 

- ex, lost tb follow-up 
f - / 

/ 

Among .rèsponden~ only 

Self or proxy response .. 
'> - ex, self-respondents 

/ 

QuaJity of work history as judged by chemists 

- ex, judged to be "good" 

0- 3.months 

4 -11 months 

12-60 months 

" 

... 

\ 

,; 
J 

... 

" .. .. 

. , 

.. 

:JI.. 

«b 

\ 

• 

.' 

0> 

. 

. '- , 

, . 
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Although the distributiÔn of slbjects into the three l~ groups was essentially 

haphazard, this does not gua,anteè that there were no systematic differences betwe~ 

s'ubjects in each,.ef the three groups. If there were, then t~omparlson ~f response . 
outcomes in the three lag groups might be ,confounded by these differe~ces. (1 Thus, we 

compared' the s~)ec.~ in the three groups on the four variables that were avallable for 
• 1 \1 

~U su~jects in the MontrêaJ study: site of Cancer, ye'ar of the study in which the.case 

was diagnosed, age and mean census tract income. FOf each1o' the outcome measures 

(type of response outcome, frequency of self-respondents, frequen~y of "good" quality 

job histories) we carried out a series of analyses adjusting ·for various combinations of 

"the potential confounders. In the final analysis of ea~h outcome variable, only those 

confounders identified as potentia~y important in the preli~inary an81ysis were 

adjusted for. 

The statistical analysis consisted of estimating the various outcomeS of 
, 

interest - each of which was expressed as a percentage -., in each of the three lag , ' 

groups, but adjusting fqr those factors identified in the searching procedure for 

confounders. The confounder variables themselves were expressed as categorical 

varIables. The methO'd used for this was based on the classicaJ additive analysis of 

variance model: 

where 

Y'0k! 1J ' 

m 

" "" , ' 

= the ou~come of interest~or Individual 1 in lag i wit.:\OOfounders b 

and c set at values'j and k 'respectively; 

= O,or 1; . ' 

= overall mean;' 

ai = deviation in lag 1; .' 

bj, ck = devlations accordlng to sl.Lbgroups of the confoundlng .variables; 

.. , 

., .. 
·i· 

.. 

, . 
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e" k1 ,= 'sampling er,tor terme 
" lJ 

f • 
.... __ . 

Theo the value of m + ai represent5 the mean outcome of inter~st (e.g. 

r~~e ,rat~) in lag i, adjusted for confounders b and c. The fact that the Y's take 

the valUes' 0 or l' implies that the vafious paramet~rs in the model are b~ween 0 and 
. . 

1. Multiplying by 100 provided percentages. To estimate the values ai for the three 

~(' 
, " 

/ lag5, we in fact used .an option in 't~ Statistical Package for the Social Sciences 

• 

t 

An~ysis of Variance program entitled Multiple Classification AnalY5i5 (Nie !! !b 
197.5). From a theor~tical viewpoint the use of this procedure is debatable because the 

ANOVA model is predicated on a contlnuous normally distributed outcome variable . ' 

. with constant variance across groups. This is c1early violated when we have a binary 
b 

outco~e. Nevertheless, as Siemlatycki (1976) arguëd in a similar context, several 

-authors have shown that analysis of va~iance and multiple linear regression are very 

robust to departufes from the model assumptions, and in particular to binary 

dependent variables (Cochrane, 19.50; Seeger ~d Gabrielsson, 1968; Neter and . 
• 

Wass~rman, 1974). The reason for. this robustn~ is that when percentages in o , 

different S\lb-groups are between .5~ and 9.5'A), the variances of the various subgroup 

estimates do not ~~y ~idely. ln' the data at hand~ pèrcentag~ of resPondents' 'in 

different groups were in the range 60~ to 90~ and percentages for different reasons 

fOr nonresponse were mainly in the range S'A) to 3096. 

, 
Furthermore, it must be noted that we used the procedure not to make 

statements about p-values. for differences, but rather to make parameter estimates • 
, 

Siemiatycki (personal communication) has shown in another data set that the Para-

meter e5timates obtained from the SPSS Multiple Classification Analysis 'procedure 

are almost identical to those ob:fained from the procedure described by Feldstein 
, , 

(1966). Feldstein's procedure is also based on an additive model bUt assumed .the 
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~ outoom~ var~ •. to he blnarY •.. OUr reason for ,using the SPSS approach, ",hich is 

1 admitted~y an approxil'ation, rather than the Peldsteln procedure, wu simplicity and 
t 1 • 

t. avallability of the software. White adjustment by another method such as Jogistic r ~ 0 ' 1 9 
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'regression based on a multiplicative mode1 is f~ib1e, the preferred mode1 in survey 

research has been the additive model (e.g. Eaton and KessJer, 1981; Comstock and 

,He1sing; 1973; Siemiatycki et al •• 1984). 
1 .. • ~ .... 

~ , 

Issues of statisticallnfJence (w~ther patterns ~bserved could have been due 
'" 1 " 

to chanc~ rather than a systematic effect) are add;essed informatiy by refer~ to 

'the size of the groups concemed and 10 estimated standafcf"' errors of respanse 
1 • 

outc.....~es. These standard errors were derlvecl from 'the crude response rates based on 

the ass'ùiiiPtÏon of a bi~mill1 diskibutiœ. ' . " 
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8.1f RESULTS 

8.4.1 Comparability of subjects in the 'three lys 

Tables B6 to BB show t~ distribution of subjects in each of three lag times for 
, . 

site of cancer, rear 01 the study in which the subject wu diagnosed, age and mean 
(~ - \ 

census 'tract income. In Table B6 we see that the èases were not equaUy distributed 

across the three lag groups in each year of the study. In fact, it is particularly 

noticeabJe that 4'% of aU of'the cases who ,fèu into the "Jong lag group duelng thè 

.; entire courSe of the' study werë diag.,psed in the first year. In each sUCcessive year as 

the case-ascertainment system functioned more smoothly the relative proportion of 
. i . 

cases asœrtained in the long 188 dimifÙ$hed. There were smaU differences in the site \. . , 

distribution by lag, but none were remarkabJe (Table 137). The longest lag g~oup had 

,proportionately more el~rlY' pat!f:nts and ptopartianately more POOl:' patients (Table 
. , ! 

.~hi-square tests of signlficance showed each variable ,portrayed in Tables 86 to 
",,' 

..... J.' 88 to be tMlequaUy distributed across the three Jag'groups. Thus it was important to 

, , , . 

, . 

adjust ,the estimates of outcorrie measures for imbalinces in the distribution of these 

potential confounders in the three 181 groups. 

\ "1 Table 89 shows the crude response, rates 0 in "each Jag' and the response rates 

adjusted for each variable se~ra,iely and ln combination. While the adjusted respànse 

rates cIO> l'lOt differ markèdly from the crude, we felt that it wouJd be appropriate to 
", 

...... inelude ~ge, èensus traCt incbme and year of diagnosis in aU anaiyses of. response 
, ~ Q' 

, 
~ rates. IJ1clusion of sIte of cancer did riot in any way alter the estimates. 

Table 810 .shows the 'proportion of seU-respondents and the proportion of good . . 
quality work histories bbtai~d in each lag adjusted for the same four variables " 

,~ , 

~ se~ateIY. The proportion of self-respondents in ~ch.. ~ was unaffectèd by 

.. ' . . , . " \ 
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Table B7 

DISTRIBUTION OF SUBJECTS B y SITE IN EACH OF THREE LAG* TIMES 

( 

r 

'" 



, 

• 

Table B8 . ' 
DISTRIBUTION OF SUBJECTS SV AGE AND INCOMÊ 

IN EACH OF THREE LAG* TIMES 

• 
1 LaS time ! 

1 
~Socio- Overall 0- 3 months If - Il months 12 - 60 months • 

demographic %of % of %of %01 

.t 
characteristic all N aU N aH ·N aU , 

~ ( . 
. { -Age: . , , 

Under 60 40.7 1,306 42.7 d89 44-.~ 223 30.4 t 
\ Over 60 a> .59.2 1,7.51 57.2 23.5 55.3 '10 69.6 
f 
.. 

1 Jncome: c,:Î , 
l 

Low 29.8 584 19.1 132 31.1 542 73.9 j Medium 49.9 1,767 57.8 205 48.2 131 17.9 
High 20.) 708 23.1 88 20.7 60 8.2 

, , 

* Lag: time from date of diagnosis to first attempt to interview subjects. 
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Table B9 

f1 
RESPONSE RATES* IN EACH OF THREE LAG** TIMES ADJUSTED FOR 

DIFFERENT COMBINATIONS OF POTENTIAL CONFOUNDING FACTORS 

Las time 

0-3 months 4 - Il months 12 - 60 months 
response response response 

Factor adjusted for + % % % 

~ 

None 86.6 83.4 .59.4 

Site 86.4 83.5 59.8 

Year of diagnosis ;86.1 82.9 61 • .5 

Ag6· 86 • .5 85.5 59.7 

Census tract income 85.9 83.5 '" \ 62.0 .. ) 

Age + income + 
year of diagnosis 8.5.4 83.0' 64.1 

Age + income + 
year of diagnosis + site 8.5.1 83.0 6'.7 

f} 

* Percen ge of aU eligible cases for whom responses were obtaifted. 
** Lag: time from date of diagnosis to first attempt to interview subj,~ts. 
+ As described in section B.3.3. 

.... 

... i,' 
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Table S10 

TWO INDICES OF QUALITY OF QUESTIONNAIRE DATA -

PERCENT SELF-RESJ?ONDENTS* AND PERCENT OF WORK HISTORIES 

EVALUATED AS GOOD** - IN EACH OF THREE LAG+ TIMES ADJUSTED 

FOR DIFFERENT POTENTIAL CONFOUNDING' FACTORS 

Las time 

Index of quality of 
questionnaire data 0-3 months 4 - Il months 12 - 60 months 

a) 

b) 

* 
1Ht 

+ 
++ 

<J6 ex, % 

96 self-respondents 
.(."r j 

adjusted for ++: 

None 82.6 68.1 40.9 

Site 82.4 69.3 41.' 

Age 82.6 68.0 41.1 

Incorne 82.4 68.2 42.0 

Year of diagnosis 82.6 68.1 41.1 

96 work histories 
evaluated as4 00d 
adfusted for : ., .. 
None 70.7 67.1 67.6 

Site 10.6 68.4 68.0 

Age 70.7 .;..::' 67.7 67.6 

Incorne 7G.7 67.9 67.' 

Year of diagnosis 71.1 67.4 .59.7 

Percent of all respondents whose response was obtained directly frorn the case 
hirnse)f. 
The chemists evaluated the subset of all work histories obtained between 1981 
and 1983. ,-
Lag: time from date of diagnosls to first attempt to interview subjects. 
As descrlbed ln section S.3.). , 

" 

: 
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adjustment for any of the four variables. The proportion 01 good quality work hiStories 

was altered only by the year of diagnosis and thereforé this was included in aU 

analyses of quatity of work histories. 

S.4.2' Overall response rates 

Between September 1979 and April 1935, fJ.070 eligible cases were ascertained 

for the Montreal cancer study. This constitutes the target population~ The overall 

respClnse rates and patterns of nonrespoose for the target population are shown in 

Table BIl. 3,322 (81.6%) of subjects or their familles responded, 330 (8.296) refused, , 
\ 

262 (6.496) died without next-of-kin available for interview and 1.56 (3.8%) were lost to 

follow-up • 

. 8.4.3 The eHeet of lag on response rates 

The Jag time from date of diagnosis to tirst attempt to interview the subject 

was categorised into three groups: 0 - 3 months, 4 - II months, and 12 - 60 months. 

There'were 2,971 eligible subjects in the first group, 429 in the second and 670 in the 

third. Table B12 shows the response rates and nonresponse patterns in each lag 

adjusted for age, census'ltract incorne and year of diagnosis. There was very little 

difference in response ,rates between the first lag (8.5.496) and the second (83.096). 

However, the response rate decreased dramatically to 64.1% in the third Jag where the 

delay was 12 months o:r longer. T~e ~ame 1s true for the patterns of nonresponse. 

There was very little difference between the proportion of subjects who refused or 

died wlthol.\t next--of-kln or' were lost r'":~, follow-up in the first and second 'lags. 

However, the proportion of those who die<! without next-of-kin or were lost to foUow­

up increased considerably in the third Jag, corresponding to the marked droJ5 in 

response rates. Only the proportion who refused remained fairJy stable across the . ~ 

three lags with a sUght decrease in the third Jag. 

" 
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Table 811 

RESPONSE OUTCOMES FOR ENTIRE STUDY POPULATION 

Response outcome 

Total sample eligibte: 

Responded: 

Nonresponse: Refused: 

, Oied without next-of-kin 

Lost to follow-up 

* N: denominator 
n: numerator 

-

N* 
% 

n 

~ 

S.E. 

.n 
C;l(, 

S.E. 

'n 
~, 

S.E. 

n 
% 

S.E. 

~/' " 

" 

~ 

S.E~: standa.!"d error of percentage based on binomial distribution. 

4,070 
100.0 

3,322 

81.6 

0.6 

330 

8.2 

0.4 

262 

6.4 
0.4 

156 

3.8 

0.3 

! 

L 
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Table 812 

RESPONSE OUTCO~ES BY LAG* ' 

I.:.aS time 

Response outcome 0- 3 months 4 - Il months 12 - 60 months 

\-. 
Total sampJe N** 2,971 429 670 
ellgible: % lOO.O 100..0 100.0 

Responded: n 2,.540 3.56 430 

CJ6 8.5.4 83.0 64.1 

S.E. Q.7 1.8 1.9 

,/ 

.Nonresporlse: 

Refused: n 2.50 ... 40 44 
CJ6 8.4 9.2 6.6 

S.E. 0 • .5 1.4 1.0 

Died wlthout n 9.5 20 144 
next-of-Idn 

CJ6 3.2 4.7 21 • .5 f 
S.E. 0.3 1.0 1.6 , 

LOst to n 86 13 .52 
foUow-up 

, 
% 2.9 3.1 7.8 

S.E. 0.3 0.8 1.0 

* Lag: time from date of diagnosis to first attempt to interview subjects. 

** N: -denomlnator for a11 percentages in this column. 
n: numerator. 

.' 

%: adjusted for dif~erences between lag groups in age, mean census tract 
incorne and year of diagnosis. 
S.E.: standard error based on binomial d~tributjon. 

,. \. 

./ 
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8.4.4 The relâtionship between lag, respOnse rates and medlan expected survival for 

ea~h si te of cancer 

The rationale for the rapid case-ascertainment system is the desire to 

interview patients themselves before death, severe ilIpess or residential mobllity cao 

Intervene. Table B13 shows· the "median survival time as estimated by t.he US SeER 

progré:f.m (1976), and response rates for each of the sites of cancer studied. As might 

be expected the response rates were generally highér for sites with relatively longer 
'\ . \ \ 

median survival. 

We divided the sites into three larger groups according to the expected .median 
A 

surv1val: 1) sites with six months survival or less (oesophagus. stomach, lÎver, 

pancre~, lung); 2) sites with between six ~onths and two years expected medi,an 

survival (colon, rectum, kidney); and 3) those with more than two years expected 

survival (prostate, bJadder, meJanoma, Hodgkin's and nOh-Hodgkin's lymphoma). We 

will refer to these three groups as having short, medium or long survivar. This allowed . ( 

us to examine more precisely the relationship between lag, sIte of cancer and response 

outcome. 

Tabl~ 814 presents~the response outcomes _by lag for the short survlval group. ' 

There 1s hardly anY difference in response from the first lag (83.7%) to the second . 
(81.096), wlth a marked decrease in response occurring when the lag was 12 months or 

more (56.9%). The proportion of nonrespondents classified as "refusals" and "lost to 

follow-up" were stable across the three iags. The main reason for fall off in response. 

after 12 months lag-was, as expected, the larger number who "died without next-of-

Idn". 
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Table BU 

RESPONSE RATES FOR THE SITES OF CANCER INCLUDED IN THE CANCER STUDY, 

Site 

Livet 

Pancreas 

Oesophagus 

Stomach 

Lœg 

Kidney 

Colon 

Rectum 

Prostate 

ORDERED BY APPROXIMATE MEDIAN SURVIVAL TIME 

i, 

Median survival Response rate 
time in years* N** r CJIr> , 

" 

0.2 77 61.0 

0~3 152 68.4 " 

0.4 123 78.9 

O., ,,0 

273 79.9 

O., 1,038 80.7 \ 

'l 

'1.9 199 78.4 

2.2' 626 82.6 

2.2 " " 
'\, 186 , 90.3 

3.4 4'9 ,81.7 
~J> 

, :~ BJad~er 4.0 'lr1." 84.' 
. ," 

, . Nàn-Hodgkin's Iyr:nphoma, 

'Hpdgkin's"lymphoma 

MeJanoma ofskln 

4.8 

'.0 

?2 

\ 216 83.3 

56 
/ 92.9 

126 8~.' 

~ . 
* Median survival tlme for white males in the U.S.A. - Cancer Patient Survival, 

Report No. ,: A report from cancer surveillance, epidemiology and end results 
(SEER) program. 

** N: number of eligible subjects with this(ese) site(s) (ie. denominator for the 
corresponding response rate}. 
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. 'Table 814 

RESPONSE OUTCOMES SY LAG* FOR ~ITES WITH LESS 

• 
TH~ SIX MONTHS MEpIAN SURVIVAL** 

Lag time . 
Response outcom·e \ . 0 - 3 months 4 - 'Il months }2 - 60 months 

. 
Total sample 
eUp'ISIe: 

Respontfed: 

Naptesponse: 

Refused: 

Died without 
next-of-kin 

'" 

• v 

N+ 

%. 

n 

%' 

S • .E. 
•• 

n 

S.E. 

n 

% 

S.E. 

. 
1,180 
100.0 
!, " 

.~ 

989 
83 .. 7 

1.1 

8' 
7.2 -

71 
.0 -

.7 

"./ 

201 289 
100.0 100.0 

163 \ 164 

81.0 
, 

'6.9 
2.8 J 2.9 , 

"'"~ 

14 J9 
6.9 6.' 
1.8 . '1.5 

1,15 89 

7.' 30.9 
1 • .9 2.,7 

1 
9 17 ) Lostto 'n 3' 

follow-up 

* ft 
+ 

,96 3.0 4.6 ~ 
':1 

1.' S.E. O.S (, n 

" 

Lag: time from date of diagnosis to first attempt to interview subjects. 
Sites Included: oesophagus, stomach, liver, pancreas, Jung. 
N: denominator for ail percentages in this column. 
n: numerator. '< 

'.7 
1.4 

%: adjusted for differences between lag groups in age, Mean census tract 
income and year of diagnosis. ' 
S.E.: standard error bcJsed on binomial distribution. 

\ 

" " 

c 

f, 
l< 



Pl 

l 
1 
1 

1 
"~j 

JI 
~ 

, , 
1 
" 

t" c , 

.y. 

\l, .J 

" 
, - .. 

. Respanse autcomes f~ sites wlth. m~i~,~~ shown I~ Table B~5. n ., 
The response rawo-decreased steadlly as the 1", Increased. ~ger proportion of 

l
' \ 

nonrespondents in the 12-60 months 1ag group was due to larger propartions who "died . . 
without next-of-kin" and were "lost to follow-up". ~e relatively high proportiOl)\ of 

refusais (14.5cx,) among those in the 4-11 'Îilonths lag group must be interpreted 

caUtiouslY because the numbers of subJects was smal! and sampling variation large. 

For ,ttJose sites with the Imgest expected survival there was again, as with 

short survival, no decrease in response rates from the tirst lag (8'.6%) to the second 

86.9%) as shown in Table 8J6. However, here, too, the response rate decreased 

substantiaIly after a 12 fflonth 181. due to "cIled wlthout next-of-kin" and niost to 

fo11ow-up". 

.' Figure 81 summarizes the response rates observed in Tàbles 814, BIS and &16. 

The six" response rates generated in las" 0-3 and lag 4-11 were a11 betWeen 80.8% and 

87.7%. Although there was sorne evidence of an overall higher response rélte in the 

.' short lag as corppared with the medium lag. this difference was small. Even among 
" ,~ 

the medium survival site:;, where the evidence seems to be str'ongest, the smaIJ . 
~enominator of cases in the '4-11 months lag group precJudes any definitive conclu-

sions. In aIl three survlval groupings there was a faU off in respmse rates among those 
\ ' , 

contacted after 12 months. The fall off was most dramatic among subjects with short 

survl val cancers. l', 

J" 

Figure B2 summarizes the reasons for nonresponse observed in Tables B14, BU 
, . ' 

• • 1 

an~ 8't6. Refusa! rates did not vary greatly among the nine groups. with a, I~w of 5.''jy, 
1 .. • ,1 1 .,. " '1 

and a high or 14 .. ,cx,. The latter occurred in a small group ~d had aJarge sampllng , . , 

variabillty. With the exclusion of this outlier, the range was only from '.Sw" to 9.8'jy,. 
.' ",,- 1\ 
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Table'BU .' . 
RESPQNSE OUTCOM'ES B y LAG* FOR SITES WITH 

'1 -
MEDIAN SURVIVAL BETVlEEN SIXt.ONTHS;AND no YEARS** ' 

• 

t • 

!:as tlme 
-

0- 3 months ·4 -'U months 12 - 60 months Response outcome 
, " "i ~ r 

Tota1.samp1e 
. ell~J,:~ 

R~pon~:' 

, Nonre,~se: 

Refused: 

" 

. ;'LOst to , 
fQJlovieoUp 

n 
cx, 

S.E • 

~ 

622 
100.0 

'46 
B7.? 

1;3 

~ 

8-.0 
1.1 

14' 

2.3 
0.6 

.. 

1 

"-

, 

" 

70, 

100~0 

, ,., 
80.8 

Î'i.7 

lo 
,11f.' 

1f.2 

2-

'2.8 
~.O 

------ ... , 
1.' 
1.' , 

.. . .. ~ -
•• 

\, 

12' 
100.0 

88 

70.' . 
4.1 

, " 
12 

g.7 
.f 2.7 

12 

9.8 
2.r 

.>, 

13 

10.2 
~ 

2.7 

'\.. 
,~ 

* 
*'t 

. " 
Lag: time from date of diagnosis tO,'first attempt to interview s~jects~ , 
Sites included: colon, rectum, kidney. , : 

+ N: denominator for aU percentages in tlûs cofumn. 
'0 n: numerator. , 

r 

a 

, ' 

"-

"'" ., 

• 

.: .... 

• 1 

cx,: adjusted for differences between lag groups in age, mean', censUs tract r' 

income and year of diagnosis. .l! 

S.E.: standard error based on binomial distribution. 
1 .. • -
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RESPONSE oUtÇOMÉS SY LAG* FOR SI:rES WlrH 

" " 

.. ~ . ,.. 
.' 

MEDIAN SURVIVAI:- GREA~~ THAN Tito YEARS** 

, , 

, " :. >-----,"":',-,---. • ..----:----_ ...... _----------------. 
:-' . ,~ 

Response 'outcome 0-3 months 12 - 60 months 

Total sample 
eliglble: 

Responded: 

! 

Nonresponse: 

Refused:. 

.,.. 

'i-

~ 
i~ •• 

Died wlthout 
nélt-of-kin 

- n 
/'1)\) " 

.# 

S.E._ 

," 

n ,,' 

CJ6 

" S.E. 

n 
«J6 ,c 

, 

S.E.' 

n· 

" 

1,169 

100.0 

1,002 

8,.~ 

'1.0 

" .11, 
, 
"9.8 

0.9 -

.'. U 
1.3 

0.3 

. . 

, 

, . 

. '. 

.. 
,', 

1.51 

100.0 

137 
16.9" 

2.7 

1." , 9.' 
2 .. " 

3 

1.1 

,1.1 

3 

2" 
100.0 

178 

6'9.4 

2.9 

> 
1 

14 ,., 
1.4 

40 

-4 U.8 
2.3 

.---~ 

'. 

24 Lost to 
". fol1o..-up 1.6 ~ '3.2 9.' 

J:. 
+ 

" 

S.E. O., 1.0 1.'1 

Las: t1m~ !rom date 01 diagnosis to fih~mPt ~o interview °sublec:b. 
Sites included: prostate, bladder, melanoma, aU Jymphomas. 
N: denominator for all percentages in this column. 
n: numerator. -, , ' 
", adjusted for differences between l~ groups in age, mean census tract 
lncorÎl., 'and year of dIagnosis. 
S.E.: standard error based on binomial distribution. 
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r FIGURË 81 

RESPONSE RATES IN EACH OF" THREE LAG TiMES FOR 
SITES OF CANCER 'qITH SHORT, MEDIUM AND LONG SURVIVAL 

:.... .LAC· 
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FIGURE 82 

REASONS FOR NON-RESPONSE IN EACH OF THREE LAG TIMES 
FOR SITES· OF. ,CANCER WITH SHORT, MEDIUM AND LONG SURVIVAL 
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Jntt;restingly the Jowest value occurred in the group ~vhich was comprised largcly of 

proxy respondents - narnely sites with short survival and a lag of 12-60 months. \Vithin 

each of the three survlval groupings thcre \Vere no differenccs betwecn the 0-3 months 

and 4-11 months' lags ln percentage of subjects who died without next-of-I<in or were 

Jost ta follow-up. 

B.4.5 Quality of questionnaire data and lag 

The ~esponse rates presented in the preceding tables included both self-and 

proxy rcsponrlent:i. On the rcasoflilblc il!>:llJrnp'tion that subjccts provide as good or 

better information about thcir job histories as do c'i ther the!r spouscs or chi/dt en, the 
; 

mûst usu<11 _ proxies, an important index of datü quality is the perccntagc of aIl 

responses obtain2,d from thc subJcct 11lrnsclf. Thus,,, wc comparcd the proportIOns of 

seJf-responqents obtaincd in each of the three lags. A second, complem,çntaty index of 
(/'>, ... 

quality w~) the evaluation by chermst cod crs of the work histories proYldcd by 

respondcnts. Table BI 7 shows the percentagc of ail complcted qucstionnélit e<; In which 

the patient hirnself provlded the information. 76.t~% of dll re~pondents wcre sclf-

respondent'l. Of the subset of completC'd qu<.-:stionnaircs whose Cjlluhty wa') sC0rcd by 

the chemist~, 70.4% ûverall \Verc judged ta ue of good quahty. 

Table B 18 compa,rcs the proportIOn. of s~lf· r<:~pondE'n b llcross the three lügs 

and the proportion of work histories judged to be good. The effect of lag is 

immedlately apparent. The proportion of self-rcspOl'ldcnts drbps rapidly from 82.7% in 

the shortest Jag to 68.8% in tht> second log. Only 41.5% of responses in the longest lag 

wcrc obtained from the subject him~e If. Similarly J the proportion of work histories 

judged to bc of good quality decrea~es acros,> the Jùgs from 71.2% in thc first lag to 

67.696 in the second ta 59.2% in the third. Beciluse of the cxpected relationship 

between the proportion of seJf-respondcmts and the proportion of good work histories, 

, . 

, . 
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rIble 817 

INDICES O~ QUALtry OF RESPONSE AMONG RESPONDENTS 

Index of q'uanty of response 

'" '\ 
a) Self-response: 

Total number of respondeflts 

Number of self-respondents 

% of self-responden~s 

S.E.** 

b) Qua lit Y of work history: 

Number of 'Work historical evaluated* 

Number considered to be of good quaJity 

CJ6 considered to be of good quality 

S.E. 

3,322 

2,.538 

76.4 

0.7 

1,77' 

1,2.50 

70.4 

1.1 

if 

'8 

* The chemists evaluated the subset of aU work histories which were obtained 
between 1981 and 1983. 

** SE: standard error based on binomial distribution. 



t. 
Table B18 

INDICES OF QUALITY OF RESPONSE 

AMONG RESPONDENTS BY LAG* 

Index of quality 
of response ' 

a) Self -response 

TQtal number of 
responderits 

Number of 
self-respondents 

% of self-respondents 

S.E.++ 

b) çualitx: 0,1 work histories 

. Number of work 
hjstories evaluated** 

Number considered to be 
of g~ quality 

% considered to be of 
good quality + 

S.E. 

Lag time 

0-3 months 4 - II months 

2, .540 3.56 

2,101 24.5 

82.7 68.8 , 
0.8 2 • .5 

'1( 

1,.521 189 

1,083 128 

71.2 67.6 

1.2 3.4 

.59 

12 - 60 months 

430-

179 

41..5 

2.4 

\ 6.5 

39 

.59.2 

6.1 

* Lag: time from date of diagnosis to first attempt to interview subjects. 
** The chemjsts evaluated the subset of ail work histories which were obtained 

,between 1981 and 1983. 
+ These estimates were adjusted for year diagnosis. 
++ S.E.: standard error based on binomial distribution. 

(' 
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we examined the relationship between Jag and quality separately for self- and proxy 

respondents. Table B 19 shows these findings. 

AJthough part b of Table 818 showed a dramatic decrease in quality (i.e. 

"goOO" job descriptions) with increasing lag, the evidence from Table 819 sugg~sts that 

this was largeJy a result of the confounding of lag with self-/proxy response, since for 

eaeh of self- and proxy type of respondentS, the variation in quality aeross lag periods 

15, 'at most, modeste In fact, amang .proxy respondents the quality was' slightly higher 

in the long~st lag group, though the numbers ~ which this was, based were small and 

the estimates therefore imprecise. 

B.4.6 Relationship between expected median survival, lag and type of respOOdent 

Table B20 shows the proportion of self-respondents obtained in each lag for 

the, short survival sites, medium survival sites and lOng survival sites, respectively. 

Among sites with less than six months expected median survival (short survivan, the 

proportion of self-respondents decreased dramatical1y from 76.6% in "the !irst lag to 
\ 

.n.9<J6 in the second, to only 1~.0<J6 in the longest lag. For the two longer survival . ~ 

groups, the proportions of self-respondents were, considerably higher in ail three lags 

with only a marginal faU off in the frequency of self-respondents in the second as 
\ 

compared with the first lag and a larger fa11 off in the third (Iongest) lag periode 
1 

, 

" 

,. 

\~ 

. ,. 
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Table S19 

PERCENT OF COOO QUALITY WORK HISTORIES* SY 

TYPE OF RESPONDENT AND LAG** TIME 

Lag time 

Ty~ respondent 0- 3 months " - Il months 12 - 60 months 

Self: N+ 1,252 136 36 ,. 
r % 76.1 73.0 68.6 

S.E. 1.2 3.8 7.7 

, 
N 269 53 29 

~ 

% 47.7 54.0 .51.8 

S.E. 3.1 6.8 9.2 

{ 

* The chemists evaluated the subset of ail wbrk histories which were obtained between 
1981 and 1983. 

** Lag: time from date of diagnosis to flrst attempt to interview subjects. 
, + N: denominator equaJs number of work histories evaluated by type of respondent 

~~~~ i 
%: % of N,with good quality of work histories, adjusted for year of diagnosis. 
S.E.: standard error based on binomial distribution., ~ 

~~.' 

; 
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Table 820 

\ 

PERCENT OF SELF-RESPONDENTS BV LAG* FOR CANCERS 

OF SHORT, MEDIUM AND LONG SURVIVAL** 

.... 

LaS time 

. 
~ 
62. 

. ' 

C Site grouping** 0- 3 months 4 - Il months 12 - '60 months 

Short survival: N+ 989 163 164 
96 76.6 '3.9 13.0 
S.E. 1.4 3.-9 2'.6 

Medium survival: N '46 '7 88 
96 8.5.1 82.1 $48.8 

S.E. 1.5 5.1 '.3 

"-
Long survivaJ: N" 1,002 137 178 

* 
** 

+ .. 

96 87.4 81.' 62.4 
S.E. 1.1 3.3 3.6 

Lâg: time from date of diagnosis to first attempt to interview subjects. 

Short survivaJ: oesophagus, stomach, liver, pancreas, lung (expected median 
survivalless than 6 months). '. 1 

Medium survival: colon, rectum, kidney (expected median survival between 6 
'months and 2 years).. ' 
-~ong survival: prostate, bladder, non-Hodgkin's lymphoma, Hodgkin's lymphoma, 
melanoma of skin (expected median survival greater than 2 years). - . 

N: denominator equals total number of respondents in this category. 
96: 96 of self-respondents 8mong N. 
S.E.: standard error based on binomial distribution • 
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B.' DISCUSSION 

B.'.1 '" The effect of Jag on response rates 

ln the framework of our ~ieldwork protacol, the 1, time had an import~t 

effect on response rates and response quaJity. For aH 13 sites combined, there was 

little difference in response rates between patients contacted in lag 0-3 months and 

those contacted in lag ~-ll months; however, there was a 20% f aU oft in response if 

the lag exceeded 12 months. Furthermore the quality of data collected aiter 12 

months lag, as judged by the percentage 'of self-response and the percentage with 

"goodll quality work histories, decllned dramatically. These declines in response rate 

and response qua lit y were observed for sites of cancer with long survival as weIl as for 
, 

thosS with short survivaI, although they werê' most pronounced for sites with short 

survival.. It would seem, therefore, that for an interview-based cancer case-control 
, - , 

study, suc:h as the Montreal study, every effort should be macle to achieve a Jag of Jess 

than 12 months. 

While the overall response rates did not dHfer much between lag 0.3 months 

and lag 4-11 months, this does not imply that the qualltyof data was equiv~ent. In 

fact the dHference in quality was dependent on the t~ of tumour; For medium and 
, ' 

long survival tumours, there was a minor reduction in data quality from lag 0-3 months 

to l~g 4-11 months. However, for short survival tumours the reduction was very 

considerable. For the short survival sites therefore, it would clearly be preferable to 

, 

aim at a short Jag tir'ne between diagnosis and interview. It 1s of course not entlrely 

surprising that losses due to death would occur more frequently if the lag were long.] 

However, the potential argument in favour of a longer lag, nameJy tllat refusaI rates 

would be higher in the early lag when a patient had just learned of his conditLon, did 

not tum,out to be true. Or at least the slightly lower refus.al rate after 12'months 181 
~ 

,1 
'1 
!' , 
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compared with l~ than 12 mont~ J~ does not at ~U balance the opposite difference 

due to'deaths and losses to follow-up. l ' 

In f~t, the proportion of refusais was remarkably constant in t~ ,% t~ 10'16 
'" 

range (with on~ outlier, prqbably due' to chance) ~or the nine combinations of three 

groupings 01 sites and the three J~s. This is in line with findings from most other 
, 

cancer case-control studies among !Tlales in Nor,th America Uisted in Table BIt and 
, , 

\ends credence to tbe notion that there is· a hard core refusaI group.' Since thè 

~~Chologicai im~ct ~ the diagnosis of \:ancer aÀd the i~perativè to' deal with utmost 

sensitivity towards P,âtients and their familles make it unethicaJ to engage in 

aggressive attempts to pursuade unwilling subjects to participate in. research 'i~ wouJd ,) 

seem that the upper limit of response is around 9.5'16 for an interview-based study of 

incident cases. "The be~ficial impact of shorter lags is to recluce the number of 
'i1 1 :1. 

nonrespondents due to "d~a~h without next-of-kin" and "lost 'to follow-up"; 
f) 

That !ligher nonresponse rates increase the likelihood of, nonresponse bias 15 

5eÏf-evide~t, and will be addressed more explicitlY, 'in SeCtion C. However, it 1s worth / 

considering here the potential for bias introduced by higher proportions of subjects . 
who die' without next-of-kin or who are lost to follow-up. Namely, it has been 

reported that subjects who are hard to trace because of residentiaJ mobility are more 

,Ukery to be of the lower socio-economic cJass (Bright, 1969). In our data set,. subjects 

who were lost to foHow-up in fact were more likely to ,be froQ'! the low socio-eco.nomic:= 

group and were less likeJy to be married than those who responded. Subjects who died " 

without next-of-kin also tended to be from the low socio-economic group, not married 

'and hea.vy consumers of aJcohoJ as compared with responders. It i~ these types of bia~ 

which may be reduced by 'means oi a rapid case-as~ertainment system and short lag • 

, 

./ 
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B.'.2 Limitations to the generalizabllity of these findings l# 
, . , 
,There. are limitations to the genera1izability of these findings. As noted in 

section ~.1.2 there were limits. to our patient traclf1g. proc,dures. ,Most of the 
~ " ' . . (" 

avaUablé resources were devoted ta the case-ascertalnment system, verification of 

dIagnoses and interview!ng. We were \D'labIe to engage ln extensive tracing through , 

the use of other data sources for patients who moved or the familles of ~tients who 

"died wlth no next-of-kln information noted in the medical record.. Investigators who 

can afford to invest ln this aspect of fteldwork should be able ta improve on the 

response rates reported here, and the degree of improvement may differ according ta • c: 

lag. For instance, it 1s quite' plausible that an intensive follow-up of reJatives of dead 

Patients would have substarltlally increased the response rate in the longest ,lag period 
1 

from the 6496 observed wherèas such follow-up would ooly marginaUy have improved 
v ) l ' 

the response rate from the 86% observed in the shortest lag periode 
, \ 

The second limitation of gen~ralizab1lity concerns the relationshlp b~tween 

self-/proxy response and quality of data •• ~In our data, seJf-respondents provided better 

quality oCcupational descriptions"than did proxy respondents. The relationship 

between self-/proxy response and quality of r~sPQOse may be quite specifie! to the type 

of questionnaire information being sought. For some situations the relative quality of 

proxy réspons~ 'wouid likely be even worse _ than in the Montreal ~tudy. As was argued 

in the Literature Review, for a 'study in whlch the respondent is requested to 

enumerate specifie chemicals to which the subject was ex~osed at \york, the quality of 

proxy, response would be very questio,nable (Pershagen and Axelson, 1982; Selevan, 

1980), whereas for studies like the Montreal study in which the respondent is requested 

: '~ tist the jobs ~ subject held wlth some nontechnicaI descri~tion of t~ nature of each 
c " , 

job, t~ proxy may give mo-:e us.eful information. In other situations (e.g. diet 

histories) the reiati ve 'quallty of proxy response may yet be better than for the type of 

\ 
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~ 

)stims 01\ w~ t~ MantreitI ~tudy ..... baséd (En: ... nne and Capt, ;959; Humble ~ 
al., 1984; Kolontl et al., 1917; Marshall et al., 1980). In the fi st situation, 'the need J "~- ._-
f~ a short lag, and conseQuently, less proxy response- would be ven greater than in . 

the Montreal study. In the latter situation, the need could be re 
, 

Iqng as the overall resP..,Orlse rate were high combining self- and prox esponse. 

A third limitation concerns a specifie condition of ~e-ascertainment in 
Il, 

Que bec. Since there iS a national health insurance system which provides hospitaliza-. , 

tion and Medical care 10 all citizen, with no out~f~et charges to the patient,-

there is no incentive for- hospitals to maintain up-to-date records of addresses and 

ne~t-of-kin infornia~on for billing purposes. In ~any other parts of~ North America, 

this would not be the case \ and an investigator could probably count on better 

jnfo~ation in hospital records for tradng. Iii our studYt many of the 10st to follow-up 

might l'\ave been reçouped in the resJ,ondent's column, had the medical records been .' 

more up-to-date. 

The four th limitation concerR$ the study population. It 15 like1y that the 

findings have direct relevance to the case series in case..controJ studies of adult males 

- diagnosed with cancer in urban North America. Extrapolating further afield would be 

\ 

limitation iS not 50 much a limitation of generaiiz~\uty as a 
, ~ 

applicabillty which ls obvious but nevertheless bea~s reiterating.--"". '> ~ • 

issues raised in this section are onJy of relevance to a case-control study in which the 

Investigat'or has a choke about Jag, that is, a study wlth prospective case-

ascertalnment. ,/ 
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' . 

, ,,' ~~'.3 Costs, and benefits of a rapid case..ascertainment system 
,.. 1 •• , 

,', , ',' 

, ' 
4 1 ..... 

, , 

Thè lQgistics of obtaining a sample 'of cancer cas~' for an, , intèrview-bâsed " '. ' 

case,~~ro.l.study iovari~bly entàü ti.me and money, regardless of the source of the 
, . 

"cases: If a s1n&ie ,~ur.ce such as a TqmoLU' Reg~try is used, rather than a network of 
f ,,~.. .. ~ • \ 

hospi~,~, thè costs of creating the ~mple frame <;an be ,kept to a 'minimum. In 
~ ... . , 

" general, éo~ts will incr~ase 'as' the n\Jmber of sources for the cases increase. Howev~r, 
," f 't ~. ~ ~. , ., j, 

, , 
because of tl,lm;sroood ~lT'e," national or. provincewide, tu~ur registriesare not' 

~ '~ '~, : " • 'p(.l ," c • • t ' • 

typically able' to proviôe invesûgators with patient, identification before 'severa! 
~ • • ~, • • 't;) 1 • \ ' lb , 

~onths ~ter dj.no5is~ ThU$ o~~-asœrtainm~t vi~ such ~ central registry does Qot 
,.. ~ • 1 • • ~ , ~ l 

usùally J>ermit a' short' lat, 'option. ",The possibility o~ establishing a rapid case:-
..... ~'.' .. \ ~fI\".? ~.. .. ,i D Je , 

, aS<;ertainmeot system will vary from plac~ to plac~. In Montreal lt took a y~r, of 
~ 1.. « ' ~' 

• - ne8~tiatîons~B.nd diplomaè:y~to ôbtain the :agr~ment and participation of the \'arious 
• l ~ . "- ~ • -. ''il . ': 

, ..' ~ ... -
oi , ", t> .:0 • 

", <hoSpitaB'- (19' Ïfl aU) ... Herrman' et al. (1981) documented a simiJar experlence for a ;"' ; .'" .. 
~ ,. " 

~.. ': ... 
, '. - .. ~~: 'l' .~ 
- ~"'. 

. . 
, " 
' .. ' " , " , 

• ,ô 

, : 

" . 

.t 

, \ 

'. ' 

" r 

'c) 

\ 

" 

" 

1 • " __ 

. Si~i.~~~ 'COlon ~' ... ~iS involved _a ,grea~ d~al.of tt,le~ pri~cipa~ Investlgat~'s tir:ne 

" \; :,' plu$ âboU-r f~r m~ùll-tim~ equi~alent of'~ research assistant's titne~ ~ . 0':0 

, .~ 

" . 
, t'I ~ ().... ICI , 

, Tftere are considerable ongoing experises involyed jn maintaining a rapid qase-
fil"' ..' ~ ... 1 • ~ • ~ , 

~, ,~' asœ';)ainment SYS~emf which yJifl in ~~ he determl~d by the size ~f 'the pOPÙlati~ "<, 

, 

q , , , .. " 

" in,the study"and the n'9l"~r 01 hOS~l~l$,!nvoiVed., In:the M~ntr~al studY the llaisoh' " 
_ , ' ..;/" 0 • 1 ~ â J 

wlth ~çh' pathoJogy, tk~tmènt and ,verIfication of pathoJ~gy logs, tumou~ reg,istry 

". ~ecords ~d medicall'ecords took approxlmatelY ~ • .5 person years fo~ each year of t~ 
~ .~ , . ",' . ~, . ' - ~ , 

0 

study. A'dding to this the c~ of paying t~ pathoJ~gy secretaries for repor'ted cases, 
-, .. 

the. ,pwo~Ùn~tè total cost of ascertainment and verification per case v.:as $50' (Cdn) • 
• 0 ' 

'11, Il -< "" • 

,'Ttkse" costs were for~ the ascertainment of 13 'sites ,of .canc~êr ,in 19 hospitals. For 
.. " , , .. 1 

'. studies involving fewer sites and/or hospitals, ,he unit costs might be qyite different. 
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. _ ,It is important to build good relati~.'~'ith t~ pathology department ,staff f~ 
- rapidly as possible. .From the start of ~~the second year whén our staff vlsitegAhe 

hospital~ rc!lula..ly (sometimes two'or three times a month in the larger institutions) 
. -

we put a great deal of .effort ~nto. dèveloping"t~lations.with the patholt,gy and records 
. , , 

stâff whiCh paid off in the t~emendous int~rest that they deveJoÎ>ed in .the study. The 
-

case4lscertainment system improved steadHy with time, as the staff in the hospitals 

bec~me inc:reasingly familiar with the eligibility criteria for the study and integrated 

the report,ing into thelr routine. Certain smalJ courtesies are very much appreciated 
x \ , i '-" 

such as Christmas cards, receiving copies of articles published on the study, etc. If we 

had started building these relatiol)s trom the beginning of the ~tudy we would have "had 

far fewer cases in the longer lag group. ln our experience, the .investigator must be 

",' a5=tivelY involved in monitoring the case-ascertainment regardless of the quality of 

" ' 

relations with the hospital staff. In the Montreal study the number of cases not 

reported by hospital staff and picked up in suhsequent checks by our staff averaged out 

to one case per hospital per month. 

~ conclusion, we believe that the cost and effort involved in setttng up and 

malntalning a rapid case-ascertainf1i.ènt system are well worth the increase in both 

quantity and quality of data that a strategy based on short Jag ~n provide. 
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RESPONSE RATES AS A FUNCTION OF SIX SOCIO-DEMOGRAPHIC 

CHJ\RACTERlsn~ AND NONRESPONSE BIAS 
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C.I- INTRODUCnON 

.The objective of this Part of the study was to determine whether the level of 

n~nrespon$e and socio-dem~graptiic characteristics of nonrespondents observed)R lan 
L " 

... --~-

actual case-control study do in fact lead to bias in estimates of disease-exposure 

associations. 

NOhresponse bias is a fWlction of two parameters: the proportion of the target 

population that do es respond (the response rate) and the extent to which respondents, 

and nonrespondents dtifer. The c10ser an overall response rate is to, 100% the less 

opportWlity there is for nonresponse blase Table Cl. abstracted from Table BI and 

representing those studies generated by a MedUne search for cancer case-control 

studies among males in urban North America, showsr'the distribution of response r~tes. 

Response rates af!l0ng case series have ranged from 50% to 9096 with a majority in the 

6'% to 8.5%,range. While it is possible to devise hypothetical situ~tions, where such 

levels of response combined with differential response among cases and controls in 

different categories of sorne putative risk factor wou Id lead to substantial biases in 

estimates of association, it is generally un~nown whether this actually occurs or note 

It would th us be of interest to demonstrate empirically the presence or absence of 

nonresponse bias in an actual case-control studY. 

As shown above in Table B12, the response rates for the various sites in the 

Montreal study ranged from 6096 to 9096, which corresponds to the range observed in 

other case-control studies. Thus the presence or absence of nonresponse bias in the . . 

• ~Montreal study May be a useful guide t~ the dimension of the problem in many ~ther 

studies. 

• 
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Table Cl 

DISTRIBUTION OF RESPONSE RATES ACHIEVED AMONG 

CANCER CASE SERIES FROM SELECTED CASE-CONTROL STUDlES* 

Response rate Number of studies 
rangt;. with these rates 

l 

l..ess than '4% 6 

* 

,,% - '9% 2 

60% - 64% 2 

6'% - 69% 2 

70% -7496 5 

7'% -7996 \, 7 

80% - 8496 .. 4 

8'% - 8996 1 

90% - 9496 °1 

9'96 - 10096 0 

A MedIine search was carried out to' identify aIl case-controJ studies publlshed 
from 1970 to 1985 conceming cancer among males in urban North America. 
OnJy studies which reported response rates are included. For two muJt1-center 
studies, each study center was counted as a distinct study. . 

'. 

1 
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C.2 LlTERATURE REYIEW 

There has been sorne methodological work on the issue of factors related to 

nonresponse in various fjelds, notabJy marketing, sociology, public polie y, public health 

and eplderniology. Almost aU of this research has been' among general populations of 

mainly healthy subjects. It is debatabJe whether this research is of any reJevance for ,.~ , 

case-control ~tudies. Certainly the context in which case-control studies are 

conducted, especiaUy when dealing with life-threatening conditions such as cancer, 

djffers radically from most other types of study. These differences may create 

reasons for nonresponse unlike those in a health survey. For example, the subject may 

be seriously ill. He may die before the investigator can reach him to request an 

interview or move away because of his condition. He may be depressed and 

despondent on having learned. of his condition. In such a context the research tearn 

must approach sick subjects with extreme sensitivity, extending weU beyond eommon 

eourtesy. This rnay militate against the use of more insistent approaehes that would 
1 

be appropriate and that may effectively increase response rates in other types of . 

study. On the other hand, the subject may have increased interest and motivation to 
( 

participate in a study of the disease he has. He may in any case be a more captive 

audience for an interview request tllan would be a s'ubject seJected for a generaJ 

pop~Jation survey. Thus both. the investigators' strategy for obtaining responses and 

the study subjects' reactions to a request 10 parti~ipate are nkely to differ between 

the case-control situation and the general population survey. For these reasons it 

would be unwise to assume that the findings on nonresponse bias reported by 

researchers dealing with géneral populations can routinely be transferred to the cancer 

case-control study situation. 



/ 

.. 

73 

Unfortlllately, however, there is virtually no published literature on non-

. response in cancer case-control studies. Therefore, we extended our review of 

nonresponse to t!te general health survey and epidemiologic literature despite the 

questionable relevance of fjndings in these areas for the case-control situation. In this 

chapter we will first review the major findings in interview-based hea!th surveys 

concerning socio-demographic factors and patterns of nonresponse. We wlll omit from , 
. consideration the 'literature concerned with mail sU,rveys, since the determinants of 

, 
response to this format are likely very different. For the inter,ested reader, use fui 

reviews of determinants of response rate in mail surveys have been provided by Scott 

(1960, Kaplan and Cole (1970), and SienpatYcki (1976): We will then discuss the 

:theoretical framework developed by Criqui (I979) 'and Criqui !:!. !!:. U 979) which 

clarifies the mec~anism by which nonresponse may bias risk estimates derived from a 

fourfold table. 

C.2.1 Response rates as a function of socio-demographic characteristics in health 

related research 

In order to assess the impact of soci~mographic factors on response rates, 

the researcher must have access to sorne information on ail subjects in the target , , 

population. Typically, the hea!th survey investigator knows little about the individual 

members of the target population unti! they are interviewed and thus there is Iittle 

opportunity to compare respondents and nonrespondents. In a case-contro! study, soine 

background information may sometimes be avallable from medical records. We found . , 

reference to only two published investigations comparing respondents with nonrespon­

dents in case-control studies. These are presented in Tables C2 and C3. 

/' 

The Third National Cancer Survey (TNCS) conducted by the US National ~ , 

Cancer Institute, attempted to establish the frequency and distribution of incident 

, '. 
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Table C2 

DISTRIBUTION OF DESCRIPTIVE VARIABLES FOR 

INTERVIEW RESPONDENTS VERSUS 1096 TARGET POPULATION 

IN THE THIRD NATIONAL CANCER SURVEY (u.s.)* 

Vitriable 

Sex: 

Male 
. Female 

Race: 

White 
Black 
Other 

10 year age groups: 

35 - 44 
45 - 54 
55 - 64 
65 -74 
75 - 84 
85 + 

Marital status: 

Married 
Widowed 
Separated 
Divorced 
Single 
Unknown 

Vital status: 

Alive 
Dead 

Target population 
% 

49.6 
50.4 

88.3 
10.1 
1.6 

6.5 
16.6 
24.2 
25.8 
18.0 ' 
4.1 

61.,6 
22.3 

1.3 
4.8 
9.2 
0.7 

48.0 
52.0 

Respondent population 
% 

47.1 
" .52.9 

87.' 
10.9 ' 

1.0 

7.0 
17.6 
?4.1 
2'.2 
f6.8 
3.7 

62.4 
21.8 

1.1 
5.1 
9.0 
0.6 

54.4 
45.6 

* SOurce} Williams et al., 1977. -.... Patient interview study from the -third NatIonal 
Cancer Survey: overvIew of problems. and potential of these data. J.N.C.t. 
58(3):519-524. 

J. 
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Table C3 

PERCENT OF BLADDER CANCER CASES INTERVIEWED 

BY SEX AND AGE IN THE 

NATIONAL BLADDER CANCER STUDY (U.S.)* 

Cases interviewed 

Variable 

Sex: 

Male 75 
Fema1e 69 

Age (years): 

21-34 6& 
35-44 &2 
45-54 &5 
.55-64 71J " 
65-74 75 
7j-84 61 

Total 73 

Number 

3,016 
1,070 

57 
111 
396 
997 

1,375 
1,1.50 

4,086 

* Hartge et al. (1983). Design and methods in a multi-center case­
control interview study. Am. J. Publ. Hlth. 740):.52-.56. 

. ' 

... 
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cancer in the United States (Williams et al., 1977). Incident cases of aU sites -- \, 
(excluding superficial skin cancèt) were ascertained in nlne geographic areas of the 

US, between 1969 and 1971. Within the TNCS a case-control interview study was 

conducted. A 10% representative sample of aIl cases reported to the TNCS was 

selected as the target population for the study. The overaJl response rate for eight 

centres was 57% yhe New Jersey response rates were not included). Table C2 

compares respondents to the interview study with the case-control target population 

on selected socio-demographic factors that had been coHected from medical records 

for aU subjects in the TNeS study. There appears to be no important difference 

between interviewed subjects and the entire target population on those socio­

demographic factors presented. The authors interpreted this as suggesting that 

despite the overall low response rates there is little likeJihood of nonresponse bias, at 

least on these factors. However, this interpretation, based on response rates by risk 

factor characteristics, is not a foolproof guide to nonresponse bias in odds ratios, as 
( . 

will be discussed in section C.2.3. 
') 

A second ca~trol study, the National Bladder Cancer Study (Hartge et al., 

- 1984), was able to examine response rates in relation to sex and age. The11'!ï a 

somewhat higher response rate for male cases (75%) than female cases (69%), and 

higher rates among subjects aged 3.5-64 (81%) than for those older than 6.5 (68%). 

Neither of these two studies analysed these data furtner to assess whether estimates 

of risk were affected by the response rates, leaving the question of nonresponse bias 

open. 

The one type of epidemiological design which does provide the requisite 

materlaJ and which in fact has been the nia in. area of empiric research into factors 

reJated to nonresponse in epidemiology is the prospective follow-up study. Typical1y' 

o 
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data have been c:ollected ~t some baseline poInt in tim~ Md subsequen~ peÎ"iodic: 

attempts to interview the same subjects have ~en mad~. Although there may be 

sorne flonresponse at the very first stage, this would not be formally assessed. Rather, . 
investigators have taken the respondents at the first stage as the entire target ~mple 

for subsequent stages and assessed response rates and leveJs of nonresponse in , 

~ubsequent stages as a function of socio-demographic and health related characteris..: 

tics of this initial target sample. The terms participation and nonpartlcipation will be 

reserved for those studies in whic:h subjects were asked to undergo clinical observation 

or to engage in health enhancement activities. The terms response and nonresponse 
, 

will have a more general usage; response will encompass both participation as defined 

above and response tO a questionnaire. The most consistently obser'ved factor 

associated with nonresponse in the studies appears to be cigarette smoking (Burgess 

and Tierney, 1970; Criqui et al., 1978; 0011 and Bradford Hill, 1964; Oakes et al., 1973; --., -
Seltzer !:! ~, 197.5). Smokers tend not to respond at a11 or to respond only after 

repeated attempts to elicit participation. Another factor associated with nonresponse 

was age. In three studies (Cri qui ~!!.!:.' 1978; Napier, 1962; WHhelmsen ~, 1976), 

the older age groups participated significantly less than younger subjects. The Swedish 

primary prevention trial (Wilhelmson et al., 1976), the Framingham Heart. Study -- ). .. ' 

(Gordon et al., 1959) and the Honolulu Heart Program (Heilbrun et al., 1982) compared -- ---
mortality amongst participants and nonparticipants and found higher rates of mortaJity 

amongst nonpartidpants from heart disease, cancer and all causes. These findings 

may be a reflection of the aforementioned association of both smoking and QIder age 

with nonparticipation. 

Only three studies (the Swedish study, NHANES II (Forthoffer, 1983; Cobb et 

al., 19.57» reported differential participation by socio-demographic characteristics 

other than smoking and aIder age. In Sweden (WHhelmson et aJ., 1976) subjects who 

o 



\ 

, . 

1 
J , ' 

, , 

o 

';.:. .. 

q 

78 

" 

consuined more alcohol, were llflmarried, or had lower incomes were more likely not to 

" partiCipate "'G.e. more likely to refus~ ~ he untraceable). In the ~HANES n project 

(J7:orthoffer, 1983) unmar~ied subjects, those .who live<! in the Nort~ast and those 

living in cities were less likely to participate, while in Pittsburgh (Cobb !!!k, 19.56) 
. 

nonparticipants were more like1y to be from single person or large families. 

Each of these prospective stu~es comprised follow-up of a generally tlhealthy" 

. ,po~lation. ~ researchers wished either to elicit information relating to health from 
, 

the subjects, to conduct a clinical examination or to enUst participation in some 
. . 

activity designed to improve the health status of the subjects. The association 
,. 

between nonparticipation and those factors which are strongly associated with 

increased morbidity and early death, smoking in particular, may merely reflect a 

general attitude towards health related matters. In fact the phenomenon of 

overrepresentation of health conscious subjects in the participants' group has come to 

be known as the "worried weIl" phenomenon (Cri qui et al., 1978). This phenomenon is 
. --

'not relevant to a study of subjects who are already seriously iU. , 

The Commission on Chronic IlIness Morbidity Sur vey in Baltimore (Bright, . 
1969) was specifically able to investigate one form of nonrespoose: subjects lost to 

the study because of residential mobility. They compared the proportions of subjects 

who proved dif!icult to trace in different socio-economic groups. Those subjects who 

had moved and proved' untraceable were more likely to be from the lower socio-

economic group. 

Although the evidence from these prospective studies indicates that respon­

dents dîffer from nonrespondents, and constrasts with the findings from the two cas~-o. 

control studies whlch did not provide any evidence of difference on the factors 
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reported, the data are Iimited and therefore fraglIe. Nonrespo"sc patterl)s in case-

control studies clearly need further investigation. 
d' ç 

) 

C.2.2 Estimating nonresponse bias 

, It was Berkson (1946) who first discussed the concept of f>ias in the use ,of 2 x 2 ' 
1 

tables to in fer associations. The particular example hè cited demonstrated how 
, ' 

selection bias in the choice of cases and controls could create a spurious association. 

However, his purpose was to raise the more general' issue which Mantel and HaensZ'el , , 

(19.59) articuIatcd às foJlows: "The fundamental assumptio~ und~rlying this techniq~e 
, , 

(the case-control study) 15 that the assc-mbled cases and controls are representative of· 

the urtiverse defined for investigation". In other words the odds of being exposed 

among respondent cases must reflect the odds among aH cases in the uni verse under 

study and simiJar ly the odds· of being e)(posed ~mong respondent cont'rols must reflect , 

that among aU controis in the uni verse under study. For the pur'pose of this report we 

wiJ1 ass~me tha~. tte target pOPulatio~ as, ~efined by tAe study design is r~presentativ~ 

of the uni verse and tnat bias_ would çnsue only if the sample of subjects for whom 

responses are obtûined are not .representative of tJ;)e ta~get population. '. 

Nonrcsp0nsc bias was not addressed in t~col'etical tcrms until Greenland U 977) 

.' brÇ>ached ,the subject in relat,ion to cohort studies,. He showed tha. t aJthough lost 

" subjccts fTlight be evenly distributed ac'ross exposure categories in a cohort study, the 
- . 

'relative risk extimates could be biased if ~he 10st subjects were not equally distributed 

across the disease outCQme categories. . ' 

ln a series oL papers Criqui (1979), and GreenJand and Criqur(1981) devejoped , / ~ 

" 
a theoreticaJ framework within which to consider nonresponse bias in both case. 

control and cohort studies. Before proceeding it will be useful ta introduce the 

~--_/ 
,> " 
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f~llbwlng notation .. 
1 

Let the 2 x 2 table for the target population in a case-control 

study 'be denot~d as foUows: 

.0:> Case Control' 

• ?"~ Exposed " ,a
t bt 

~nexposed Ct dt 
" . 

• 

at + Ct bt + dt 

r 

and the 2 x''2 table for the respondents as follows: 

. ExpO$ed 

~Unexposed 

,Control 

·b r 

dr 

. at +,bt 

Ct, + dt' 

.-

" , 
o 

.. 
, , 

, , 

. . 

br + dr 
'c . ~ : .. . , 

'~ 

thé targèt odds ratio: ORt = 

~ 

:\ 
The respondent odds ratio; ~Rr = 

1 , . 

atdt 
'-, 

btCt 
, ' 

ardr .. ' 

., ,1 

", 

L '. 
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By mean~ of li ser.ies of 

• ~ ''J ! 

hypothetical examples, Criqui· (1979) :~howed ~that 1 
_ • l '. 

response ~tes ~. no dlr~t i~PllcatJ~ ,for. the . 
, . , 

equality or inequa!1ty of marginal 
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likelihood of nonresporise bias. That is, if response rates are equal for cases and 

controls, 

, 
or if response rates are equal for the exposed ~d ooexposed, 

ar + br = cr + dr "--
a t + bt Ct + dt' 

this OOes not impJy that there wlU be nonresponse bias.' The following hypothetical 

excm'lple shows that even if both sets of marginal response rates are equal, it does not 

guarantee Jack of nonresponse bias. Suppose that at = bt = Ct = dt = 100, 50 tllat the _ 

true ORt = 1.0. Suppose that the interview attempt produces t~ following configura-

. tion: a r = 80, br = 60, cr = 60, dr ~ 80. It is easUy verified that aU four marginal 

response rat~ equal 70% but that the odds ratio based on respondents ORr = 1.8. 

" 

ln a simiJar- fashien it can be shown that it is possible to have ineqUàlity of 
, . , 

marginal ,response rates but ~o nonr~ponse bias in the odds ratio. The reader can 

verify that the following configuration will have such an effect: ar = 90, br .= 60, 

cr = 60, dr = 40. 

The condition under which bias does occur can he derived from the reJationship 

ORrlORt 

\ 

=. "rdr / "tdt 

brcr btCt 

.... 
, 

.. 

-, 

.. 

- = 

! '. 
,'~ 
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Thus, = Pa x Pd 

Pbx Pc 

where Pa = ar, Pd = d r. 

Thus, there is an error term which we will refer to as the "bias factor" which equals: 

} 
PaPd 

, PbPc 

This bias factor is, in effeet, an odds ratio of the response rates ln the fourfold 

table. It is cJear that when this bias factor. equaJs 1.0, the ORr will equaJ the ORt and 

no bias 1s present. When the error term is less than 1.0 the respondent odds ratio is an 

overestimate of the "true" association present in the target population; conversely an 

error term greater than '.0 will indicate an underestimate of the "true" association. 

These theoretical developments have shown that we cannot assume an 

lA1biased estimate will be c:lerived from respondents because lost subjects are equaUy 

~tributed ocross either the expcsure or the dis ...... catego<ies. Nor an we assume 

that lnequality of marginal response rates by disease status or by exposure status will 

necessarily Jead to biased odds ratio estimates. Therefore an evaluation of non-

response bias ,snould be based ft simpJy on marginal re5ponse rate differences in the 

exposure or di5ease ~tegories ~t rathe.r must take into consideration the effect of 

difference!S in response rates in each cell of the fourfold table. This' i5 the princlple 

upon which our evaluatlon of nonresponse bias .will he based. 

- J. 
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C.3 METHODS 

C.3.. Collection of data on six socio-demographie factors for ail eligible subjects in 

the Montreal study 

To compare nonrespondents and respondents on certain key variables and to' 

estimate the extent 01 possible nonresponse bias, we abstracted information from the 

medical records of ail subjects eligible for the Montreal ca~-control study regardless 
o 

of their response status. Certain information was available for aU these individuals 

and included the following variables: site and histologie type of cancer; age at 

diagnosisj and a crude estimate of socio-economic status based on av.erage income of 

the census tract of residence*. 

,"'\ 
Further information 50ught from the medical records con'iè;ned etmicity, 

marital status, smoking habits and alcohol consumption. However, because such 
1 

information is not routinely recorded in aU medical records, we could not use ail 

target subjects to compute response rates by these subcategories. Table C4 shows the 
• 0 

percentage of the target population for whom information was availaLle for each 

variable. Because information on marital status, ethnicity and cigarette and alcohol 

use was collected solely for the purpose of this thesis ~d onJy began in the second 

year of the Montreal study"first year patients are exeJuded from the comparisons of' 

respondents and nonrespondents on these variables. 

• The census tract for each patient is derived from his address:- For each census 
tract a mean incorne is caJculated by Statlstics Canada. 5ince one of the 
criteria for delineatian of census tracts is social homogeneity of the popula­
tion, we feel that the latter is an adequate, albeit imprecise, indication of 
socio-economic status. 

r 
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Table C4 

• 
SUMMA~~F SOCIO-DEMOGRAPHIC VARJA~LES ON WHICH THE, 

RESPON&ENTS ARE COMPARED TO NONRESPONDENTS . 

. % of target 
population with 

Factor information Subgroups for each factor 

.., 
Age 100 3'-'9 

60-70 

Mean cens us tract income 100 Jess than $17,999 

"" 
$18 ,000 - 26,999' 
more than $27,000 

Maritalstatus 80 ..... married 
'" not married (divorced. 

') 
~parated, widowecl, singlet 

Ethnie group 34 French 
English 
ltalian 

" Jewish 
Other 

C4garette smoking 70 nonsmoker ", 

smoker 

Alcohol consumption 64, never 
social 
heavy 

t • 
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&.3.2 The influence of socio-demographic characteristics'on response rates 

To assess the influence of the six socio-demographic factors on re,sponse rates, 

we 'established different soogroups for each variable. The guiding principle was to 

create the fewest possible subgroups, 50 as to optimise the statistical precision of our 

comparisons, while keeping separate subgroups that should not be Jumped together. 

The median age in our population was 61 and we simply dichotomised the 

population into those aged 3'-59 and those aged 60-70. Income was divided into three 

groups based on the income distribution in the target population using a ratio 2.5:.50:2'. 

Marital status was also dichotomised: ail married subjects were compared to a group 

comprised of ail who were not married because there were too few subjects in each of 

the Individual "lIlmarried" categories (single, ..widowed, divorced, separated) to enable 

meaningfuJ tomparisons. The etlvlic group categories were chosen to reflect the two l' 

main linguistic groups in Montreal - French and English .:. and the two mast prominent 

cuJturaJ'tlingui~tic minority groups - Italians and Jews. People of aU other linguistic 

.and cultural origins were c1assified together. Unfortunately, the data available from 

medical records on both cigarette smoking and alcohol consumption were qui te crude. 

Thus we were only able t! distinguish Hever smokers" trom "ne ver smokers"; and "never 

consumed alcohol" from "ever social corysumption" and "ever heavy consumptlon". 

Table C4 soows the cutpoints used for each variable. 

Response rates were computed for the socio-demographic subgroups of pa­

tients for each cancer site separately. Because of potential confounding between any 

of the socio-demographic variables and the lag time between diagnosis and attempt to 

interview, we computed response rates for different subgroups after adjusting for 118. 

The adjustment procedure was based on the additive modeJ desalbed ln section B.3.3 
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and was carried out uslng the SPSS ANOV A Multiple ClassificatIon Analysis (Nie et al., --
• 19n). AnaJogous estimates were made for ail sites combined, adjusting ·simulta­

neously for both Jag and site distributions in the different socio-demographlc sub-

groups. -Standard errors were derjved from the crude response rates, based on the 

~umption of a binomial distribution, since there was very little difArence between 
• 0 

the crude and adjusted rates. 

C.l.3 Determining nonrespçnse bias 

--In contrast with the conventional ~pproach of comparing marginal rates 
1 

./ 

between cases and controls, or between exposed and not exposed, which as was show.n 

in section C.2.2, can be a misleading guide to nonresponse bias, we addressed direcdy 

the issue of nonresponse bias in t~ estimates of association between risk factors and 

each site of cancer in the study. The most commonly used measure of assocîatillW\ 
1 

between disease and exposure in a case-control study i5 the odd~ ratio. If the odds of 

e~ure among cases and contraIs for respondents do not differ from those in the , 

target population then the odds ratio estimated in the re5pondent group will equal that 
\ 

in the target populatioo and thus, the ratio of the two odds ratios, whlch we will reter 

to as the bias factor, should equal 1. Under these conditions one could concJude that 

nonresponse bias is absent. We may define the bias factor as: B = OR/ORtO 

To assess nonresponse bias we considered each socio-demographic subgroup as 

a distinct exposure (risk factor) and chose one Jevel of each characteristic as the 

referrent category. Table C' shows the exposure and referrent categories for each 

socio-demographic factor. There were 11 exposure/referent category combinations 

for risk factors. Only the nlne cancer sites with at least 100 subjects interviewed 

were included in this analysis (Table C6), thereby yielding a total of 99 associations. 

For each cancer site series, ail other cancer sites served as controls. 
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Table cf 

LEVELS POR "EXPOSED" AND ''REFERRENT'' SUBGROUPS WITHIN 

THE SIX SOCIO-DEMOGRAPHIC FACTORS USED IN THE 

ANALYSIS OF NONRESPONSE BIAS 

Socio-demographic 
factor 

Age 

Inc9me 

Etmi!= group 

Marital status 

Smoking 

Alcohol consumption 

"Exposed" 

' less than 60 

low 

high 

English 

ltalian 

Jewish 

Other 

married 

smokers 

social drinkers 

heavy drinkers 

''Referrent group" 

vs greater than 60 
"'--

vs medium 

vs medium' 

vs French 

vs French 

'" vs French 

vs French 

vs not married 

vs nonsmokers 

vs nondr inkers 

vs nondr inkers 

• - -

. 
< \ 

\ 

\ 

10 

L, 
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Table C6 

srres INCLUDEO' IN THE ANAL YSIS OF NONRESPONSE 81~ 

Stomach 

Colon 

Rectum 
" .. Lœg 

, , 

\oc Prostate 

8Jadder 

Kidney 

Lymphoma 

Melanoma 

... 

. --
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Using a program designed to handle large numbers of odds ratIo calculations 

(Dewar and Siemiatycki, 198.5), we calculated the, 99 odds ratios first for the 

respondent population only-àld then for the entire target population. For each of the 

99 associations we then computed the bias factor, OR/ORtO The distribution of the 

bias factors was examined next. 

Sorne of the odds ratio estimates were oostable (that is they !lad large 

standard errors) because of sm aU numbers ln one or more of the cells of the 2 x 2 

tables. We therefore excluded from further consideration any estimates based on 2 x 2 

tables with less than l' cases in any of the celJs or for which the log of the variance of 

the odds ratio exceeded 0.1. The bias factors were ca1culated and the distributi~ of 

bias factors was examined for those (asSOCiations which provided stable odds ratio 

estimates. "" 

Estimation of standard errors, or any other form of formaI statistical 

Inference for the bias factors themselves has not been discussed in the literature. The 

development of soch methods was considered beyond -the scope of this research, in 

which we have preferred to rely on an informaI approach to statistical Inference, 

facilitated by the exclusion of unstable odds ratios as described above. 

The total' respondent population includes both self-and proxy respondents. 

The use of proxy respondents may not he advisable for all study designs. If only self­

respondents are acèepted then overall response rates' may he cônsiderably lower and 

the opportunity for nonresponse bias possibly higher. To assess the risk of nonresponse 

bias un der a self-respondent rule, we therefore repeated the above analyses excluding 
0;> 

proxy respondents from the respondent population. 

- -
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C.1f RESULTS 

Table C7 shows for aU sites combined the overall response rates for each 

subgroup of the six JOClo-demographic variables. Examirong the adjusted response 

rates, and keeping in mind the corresponding standard errors, 'Ile make the fo11owing 

observations. Response rates were very slightly higher among the young than the old. 

The poor had lower response rates than the wealthy and middle incorne groups. Jewish 

subjects had particularly 10'11 response rates, while subjects of ItaHan origin ,had 

patticularly high response rates. Ç)etail~ analyses showed that the nonr~sponse 

a",ong Jewish subjects 'lias concentrated in the "refusai" category (2096) rather than in 

"dea~" (096) or "lost to follow-up" (2.8%) categories. Married subjects provided much 

higher response rates than unmarried, with the difference being concentrated in the 

"dead" and "lost to follow-up" categories. There were no differences between smokers 

and nonsmokers and a slight suggestion of lower response among heavy alcohol 

drinkers. 

Case-control studies of cancer are typically carried out among patients 'IIi th 

tumours at a s~ific site as the case series. Therefore we lOoked at patterns of 
\ -, , 

response for specifie sites of cancer. Appendix Tables 1 through 9 are analogous to 

Table C7 and present for each of the nine sites with over ~oo eligible cases, the 

response rates by socio-demographic subgroups. Where t~ numbers in the subgroup 

. were sufficiently large to provide reasonably precise estimates, the patterns of 

response rates by socio-dernographic subcategories were similar for the individual sites 

to those observed in Table C7 for all sites combined. 

However, the comparisons of response rates in the various subgroups of each 

socio-demographic factor do not provide a reliable guide to potential nonresPonse bias • 

. ...... 
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. , 

RESPONSE RATES SY AGE, MEAN CENSUS T~CT INCOME~ ETH NIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION' 

Unadjusted Adjusted 
response response 1 

Socio-demographic rate* rate** 
cl).aracter Î5tic N*** % % S.E. 

Age: \ 

3' - .59 .. -J 1,264 83.2 82 • .5 1.1 
60 + 1,729 80 • .5 &0.9 1.Q 

Mean censU5 tract irlCome: 

$U,999 886 72.3 77 .9 1 • .5 
16,000 - 26,999 1,476 ".2 83.8 0.9. 

27,000 , 632 83.8 8t.~1-, _~ 1 • .5 

, Etmic group: 

~ French 1,'89 82.1 . 82 • .5 1.0 
English 397 78.2 79.2 2.1 
lta li an 15.5 90.3 88.7 2.4 
Jewish 172 74.1 70.6 3.3 
Other 228 84.1 83.3 2.4 

Marital status: 

Married .1,903 83.7 83.7' 0.9 
Non married 536 ' 74.2 74.1 1.9 

Cigarette smoking: 

Nonsmokers 289 80.7 80.6 2.3 
Smokers 1,87.5 81.7 ~1.8 0.9 

Alcohol consumption 

Never 2,59 82.7 83.0 .. 2.4 
Social 411 84.~ 83.3 1.8 
Heavy '86 79.8 79.8 ~ 1,.7 

\ 
il 

* Crude response rate in each slbcategory. 
H Response rate estimates were adjusted for site and lag~ ~ 

"* Denominators were all eligible s..mjects in each group for which information was 
available. Because of missing information for. some of the variables, the total 
numbers for ethnie group, marital status, cigarette smoking and aJcohol COIl-

o' , sumption did not equal the total number in tbe study. ' 

.. 
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A$ C explained in secticn C.3.3, we computed odds ratios between Il "risk faclOrs" and 
. , , 

nine sites of cancer, and we did this first for an eligible su~jects and then for 

respondents only. Tables C8 through C16 (one table per site of cancer) present the 
, ~ 

two $ets of odds ratios and the corresponding ratio of odds ratios, or bias factor. The 

absolute values of the odds ratios therriseJves are not the items of concern; rat~r it is 
, 

the ratio, of the two odds ratios that addresses the issue of bias. A ratio of 1.0 

. indicates no bias, while a departure from 1.0, in either direction indicates sorne bias. 
'i 

Sorne of the 99- pairs of odds ratios were based on very smal1 numbers and 

cOnsequently the difference between the -ORt (odds ratio for the, entire target 

population) and the ORr (odds ratio among respondents ooly) might easily, have been 
. 

due to the instabiHtyof the OR estimates, rather than to nonresponse blas per se. As 
1 

descri~ in section C~3.3 to minimize the impact of sampling y~iation we decided to . , 
1 

ignore the bias factor' estimates which were based on œstable odds ratios - the 

criteria for instability were descrlbed in section C.3.3. The associations wh.ich were 
:.-

thus eliminated from further consideration are denoted in Tables CS through C16 by 

parentheses. Seventy.five associations remained~ 

Figure Cl synthesizes the results of Tables. C8 through Cl6 by showirfg the 
\ 

distribution of the 75 bias factors based on "~table" odds ratio estimates. lt should he 
, 1 

emphasized that the direction of the difference in the ORr/ORt ratio is immateriaJ 

• -

.' 
\. 

) , 

here; it is merely a reflection of the choice of risk factor categories designated as - -~ __ ~ ______ ' 

"exposed" and "ooexpose<f'. Simply $witching them arolnd would have the effect of 

prooucing a bias factor which i5 the reciprocal. Thus, what we are interested in 15 how 

often the bias factor faUs outside sorne symmetric range about 1.0. None of the bias 

factors were outsicte the range from 1/1.4 t6 1.4. This is highlighted in, Table Cl7 

'. " 
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Table C8 

f. ASSOCIATIONS BETWEEN STOMACH CANCER AND SEVERAL 

SOCIO-DEMOGRAPHIC CHAR,ACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATtON, AND BIAS FACTORS "'-
'" 

\ 
Odds ratio in Odds ratio in 

the respondent the target Bias 
population population. factor 

, . 

Socio-demographic charaçteristic ORr ORt 1 OR/ORt 

Age: 

Oyer 60 vs under 60 0.90 0.88 1.02 
• 

·lncome: 
.b 

' Low vs medium '.' 0.60 0.69 0.87 
High vs medium, " , 0.8S 0.91 0.93 

,Ettllic group: 

English vs French 0.89' 0.98 0.94 f r.;: 

Italian vs, French (1.46)* (1.81) (0.8I) 
Jewish vs French (0.98) (0.99) , (0.99) 
Othe/ vs French 1 •. 97 2.39 0.82 

Marital statûs: 

Married vs mOn marri~ '. 1.24 1.34 0.93 

Cigarette smoking: 

Smokers vs nonsmoker's 0 ... 80 0.64 1.25 

Alcohol consumption: -, 

Social vs never 0.73 9.60 1.~2 
Heavy vs ne ver 0.71 0.63 1.13 

! 

J ' " " 
* If any cell contained less than 1.5 cases or the log odds vartance was greater than 

0.1, the resulting estimate was considered to be unstable. Estimates in brackets 
were eliminated from further consideratioo in the distribution of bias factors. 

, 
• 

1 

.. 

.. 
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Table C9 

t 
ASSOCIA TIONS BETWEEN COLON CANCER AND SEVERAL <> 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 
(> 

POPULATION AND THE TARGET POPULATION,' AND BIAS FACTORS 

... "---
iJ Odds ratio in Odds ratio in 

• the respondent the target " Bias 
population population factor 

Soclo-demographic characteristic ORr ORt ORr'0Rt < r 

~ • 
l 

Age: 
. Over 60 vs under 60 1.20 1.20 1.00 
" ~. 
" i . Jncome: e 
}: low vs medium 1" 14 1.05 1.09 
S High vs medium 1.24 1.21 1.02 
}: 

1 
Etmic group: 

'\ 

English vs French 1.33 1.44 0.92 
ItaIian vs French 1.37 1.45 0.94 

f' 
Jewish vs French 1.38 1.83 0.75 
Other vs French 0.98 0.86 1.14 

Marital status: j. 

1 i i Married vs non married 1.06 1.10 0.96 
s 

Cigarette smoking: 

Smokers vs nonsmokers 0.'5 0.'3 1.04 

Alcohol consumption: 

Social vs never 0.84 0.82 J.02 
Heavy vs never 0.69 0.72 0.96 

L-

• 
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Table CIO 

ASSOCIATIONS BETWEEN RECTAL CANCER AND SEVERAL 

SOC«).,.DEMOGRAPHIC CHARACTERISTICS IN THE RclPONDENT 

POPULATION AND THE,TARCET POPULATION, AND I;UAS FACTORS 

" 

Socio-demographic characteristic 

, Age: 

Over 60 v~ under 60 

Incarne: 

~w vs medium 
High vs medium 

Etmic group: 

English vs French 
Jtalian vs French 
Jewish vs French 
Other vs French 

Marital status: 

Married vs non married 

Cigarette smokiog: 

Smokflll"s vs nonsmokers • 

Alc~consumpt1on: 

Soci~ vs never 
Heavy vs never 

( 

r Odds ratio in ' 
the respondent 

population 
ORr 

0.87 

1.06 
1.07 

'1.18 
(1.'8)* 

. (0.91) 
(l.36) 

0.83 

o.,, 

(I.37) 
0.16 ) 

Odds ra do in 
the target 
population 

OR
t 

0.87 

0.96 
0.99 

1.20 
(1.71) 
(0.83), 
(1. f7) 

0.94 

O •. H 

0.40) 
(1.14) 

Bias 
factor 

OR/ORt 

1.00 

1.10 
1.08 

0.98 
(0.92) 
(1. 10) 
0.16 ) 

0.88 

1.04 

<0.98 ) 
(I.02) 

• * If any œIl contained Jess than l' cases or the log odds variance was greater than 
0.1, the resuJting estimate was considered ta be unstable. Estimates in brackets 
were ellminated from further consideration ln the distribution of bias factors • 

, 

• 
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Table Cil 

ASSOCIATIONS BETWEEN LUNG CANCER AND SEVERAL 

SOCIO-DÊMOGRAPHIC ~HARACTERISTICS IN THE RESPONDENT, 

~OPULATION AND THE TARGET POPULATION, AND BIAS FACTORS 

ri 

Odds ratio in Odds ra tio in 
the respondent the target ~ias 
popul~ticn populatiQl factor 

Socio-demographic characteristic ORr ORt OR fORt 
• • r 

• 
Age: 

Over 60 vs under 60 1.01 1.02 0.99 

Income: 

Low vs medium o.n 0.82 0.94 
High vs medium 0.60 0.60 1.00 

Etmic group: 

EngUsh vs French 0.7' 0.66 1.14 
Italian vs French 0.'1 0.47 1.09 
Jewish vs French (0.27)* (0.21) (1.29) 
Other vs French 0.91 0.79 1.1' 

Marital status: 

Married vs non married o.n 0.72 1.07 

Cigarette smoking: ~ 
Smokers vs nonsmokers ,07.46) (17.49) (0.94) 

Alcohol consumption: 

Social vs never .. 0.75 0.82 0.91 
H~vy vs never 1.68 1.1;' 0.91 

If any ceU contained less than 1.5 cases or the log odds variance was greatèr tllan 
0.1, the resulting estimate was consldered to he unstable. Estimates in brackets 
were eliminated from further consideration in the distribution of bias factors • 

.. 

.L 
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Table C12 

\ 

ASSOCIA nONS BETWEEN PROSTATE CANCER AND SEVERAL 

SOClO-DEMOGRAPHlC CHARACTERISTICS IN THE RESPONDENT 

PQPULAnON AND THE TARGET POPULATION, AND BIAS FACTORS 

Socio-demographic characteristic 

Over 60 vs tnder 60 
1> 

lnCome: 

Low vs medium 
High vs medium 

.J 
Ethnic group: 

English vs French 
Itallan vs French 
Jewish vs French 
Other vs French 

Marital status: 

Married vs non married 

Cigarette smoking: 

Smokers vs nonsmokers 

Aicohol consumption: 

Social vs never 
Heavy vs never 

Odds ratio in 
the respondent 

population 
ORr 

1.0' 
(0.46)* 
0.98 

(0.49) 

1.32 

0.62 

1.61 
0.71 

Odds ratio in 
the target 
population 

ORt 

3.06 

0.90 
0.8) 

1.03 
(0.46) 
1.04 

(0.71) 

1.1' 

0.6.5 

1.67 
0.71 

Bias 
factor 

ORr/ORt 

1.03 

1.17 
1.06, 

1.02 
(1.00) 
(0.94 ) 
(0.69) 

1.1S 

0.9.5 

0.96 
1.00 

* If any œIl contalned less than 15 cases or the log odds variance was greater than 
0.1, the resulting estimate was considered to be unstable. EstimatesJn b~ackets 
were ellminated from further consideration in the distribution of bias flcfors. 

1 

.. , 
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Table Cl) 

ASSOCIATIONS 8ETWEEN 8LADDER CANCER AND SEVERAL 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS 

Odds ratIo in Odds ra tio in 
the respondent the target 8ias 

population population . factor 
Socio-demographic characteristic ~Rr O~t ORlORt 

e 

Age: ' 

Over 60 vs under 60 O.u 0.-96 1.02 .. , 
Income: 

Low vs medium I·f 1.0' 1.21 
• Hlgh vs medium 

> 

.1. Il 1.38 0.97 

Etmic group: 

-English vs Frenc~ 0.98 0.9' ) 1.03 
Jtalian vs French 1.10 1.09 1.01 
Jewisb vs French 1.39 1.66 0.14 
Other vs French 1.1014 1.19 0.96 

Marital statuu • 
Marr ied vs non married 1.32 1.38 0.96 

Cigarette smoking: 

Smokers vs nonsmo~ers 1.'" 1.31 1.18 
-

A1cohol consumptloru 

Social vs never 1.0' 1.11 O." 
Heavy vs never: 1.0' ' 0.86 1.22 

• zq 

" 
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Table CI,. 

ASSOCJA.TIONS BÈTWEE~ KIDNEY CANCER AND SEVERAL 
• -

-50CJO.BEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS fACTORS 

Odds ratio in Odds ratio ln 
the respondent the target Bias 

populatIon population " factor 
Socio-demOgra~ Char~cteristic eRr ORt ORr/ORt 

Age: 

Over 60 vs lI'lder 60 0.69 0.73 0.9' 

Income: 

Law vs medium 0.84 1.12 0.75 
High vs medium 1.10 1.20 0.92 

Ethnie group: 

English vs French ~ 1.08 1.01 1.07 
Italian vs French (1.18)* (0.9') (J .24) 
Jewish vs French (2.0') (I. 74) (1.18) 
Other vs French (1.26) (t .17) (J .08) 

. ./ 

Marital status: 

Married vs non married 1.0' 1.16 0.91 

Cigarette smoking: 

Smokers vs nonsmokers 0.4' 0.49 0.92 

Alcohol consumption: 

Social vs never 1." 1.26 1.23 
Heavy vs never 1. U, 1.03 1.12 

.. If any ceU contalned less than 15 cases or the log odds variance was greater than 
0.1, the resultJng estimate wu considered to be unstable. Estimates in brackets 
were eliminated from further consideration in the distribution of bias factors • 

., 
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ASSOCIATIONS BETWEEN MELANOMA AND SEVERAL 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

' POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS 

Odds ratio in Odds ratio in 
the respondent the target Bias 

population population factor 
Socio-demographic characteristic ORr ORt ORr/OR t • 
Age: 

Over 60 vs under 60 O. Il 1 0.39 1.05 

Incorne: / 

Law vs medium 0.93 0.91 1.02 
High vs medium 1. 79 2.10 0.8.5 

Etmic group: 

English vs French 2.73 3.10 0.88 
Italian vs French (2.4.5)* (2.41) (1.02 ) 
Jewish vs Frf:nch (4.01 ) (4.41) (0.91) 
Other vs French 0.63) (1.80) (0.91> 

Marital status: 

Married vs non married 1.30 1.74 0.75 

Cigarette smoking: 

Smokers vs nonsmokers 0.16 0.17 0.94 

Alcohol consumption: 

Social vs never O.Ol) ( 1.24) (0.81) 
Heavy vs never (0.16) (0.111) (1;14) 

* If any cell contained Jess than 1.5 càses or the log odds variance was greater than 
0.1, the resulting estima te was considered to be unstabJe. Estimates in brackets 
were eliminated from further consideration in the distribution of bias factors. 
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Table CI6 

, 
ASSOCIATIONS BETWEEN NON-HODGKIN'S LYMPHOMA AND SEVERAL 

SOCIO-DEMOGRAPHle CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS 

Odds ratio in Odds ratio in 
the respondeont the target Bias 

population population factor 

• 

Socio-demographic characterlstic ORr ORt OR/ORt 

Age: 

Over 60 vs under 60 0.'8 0.'8 1.00 

Incorne: 

Law vs medium 1.04 1.18 0.88 
High vs medium 1.34 1.32 1.02 

..... 
Ednic group: • f English vs French 0.91 0.92 0.99 

ltalian vs French (0.94)+ (0.79 ) (1.19) 
Jewish vs French (1.48) ( 1.06) (1.40) 
Other vs French (0.89 ) (0.'9) (J .51) 

Marital status: 

Married vs non married 1." 1.28 1.21 

Cigarette smoking: <> 

Smokers vs nonsmokers 0.67 0.62 1.08 

Alèohol con~mption: 
Social vs never 0.60 ~ 0.'6 1.07 
Heavy vs never 0.49 0.44 

+ If any œIl contained Jess than l' cases or the log odds variance was greater than 
0.1, the resulting estirnate was considered to be unstable. Estirnates in brackets ' 
were eliminated from further consideration in the distribution of bjas factors. 

l' 
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DISTRIBUTION OF BIAS FACTORS DUE TO NON-RESPONSE 

IN 75 ASSOCIATIONS FOR ALL RESPONDENTS 
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Table CI7 

PERCENT AGE OF n SELECTED* BIAS FACTORS 
1\ 
" 

FALUNG IN SPECIFIED RANGES 

% of bias fàctors Jalling 
Range ~ wlthin this range 

1/1.1 - 1.1 

1/1.2 - 1.2 

1/1.3 - 1.3 

1/1.4 - 1.4 

r 

64.0 

88.0 

96.0 

100.0 

* Odds ratios between 9 sites of cancer and Il risk factors were estimated. If any 
cell contained less than l' cases or the log Odds variance was greater than 0.1, 
the re~ting estimate was consjdered to be unstable. Tables CS, to CI6 show 
which ssociations were included in the above distribution and gives the odds 
ratios f om which the bias factors were derived. Estimates in brackets were 
e1iminat~ from further consideration in the distribution of bias factors. 

. ' ..... 
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which also shows that two thirds (64%) of the ORr's were within 10% of the ORt's, 8896 

were within 20%, and 96% were ~ithin 30%. 

It is generally accepted that even in welJ designed studies with large sample 

sizes it is impossible to rule out random variation or uncontrolled confounding as an 

explanation for odds ratios in the range 1/1.3 to 1.3 (Monson, 1980; Day, 198'; Robins 

~ al., 198.5). On the other hand, conventional wisdom holds that an odds ratio equal to 
, .. 

or greater than 1.' in a weil desïgned study with large enough sample sizes is lnlikely 

to reflect a false association resulting from bias or confounding. On this basis, 
1 

therefore, we considered that only a bias factor outside the range 1/1.3 - 1.3 was ath 
• , 1 

indication of nonresponse bias, since a bias factor greater than 1.3 (or less than 1/1.3) 

could distort a n~l1 association into the range where it would become "remarkable" or 

a "remarkable1
' association would be pushed into the nuU range. 

The three associations that had bias factors outside the 1/1.3 to 1. range are. 
~ , 

shown in Table C18. AJthough none of these three were eliminated by the 

mentioned above, they were nonetheless among the least stable of the 75 associ tions 

retained, and it seems liJ<ely that sampling variation played at least some role i the 

difference between ORr and ORtO 

In the cancer study, proxy responses were accepted as a last re50rt if self'"; 

response was not possible, and the preceding analyses were based on aU respondents. 

Had we only accepted seJf-response (as is done in many studies, quite defensibly), the 

response rates would have been lower and the opportunity for nonresponse bias higher. 

To evaJuate nonresponse bias had we enforced a "self-response rule", the analyses 

carried out above for aU respondents were repeated for self-respondents onJy. Table 

C19 shows t~ response rates for each subcategory of the socio-demographic variables 

, 

,/ 

\ 
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Table CU 

ASSOCIATIONS FROM FIGURE Cl FOR WHICH THE BIAS FACTOR 
" 

WAS LESS THAN 1/1.3 OR·GREATER THAN 1.3 

~ 
ORr ORt 

t Association and and 
~ Site Risk factor 95% C.L. 95% C.L. OR/ORt 

f 
. , 

l Colon Jewish vs French 1.38 1.83 0.7S 
r. 

, 1 (0.9 - 2.1) (J.3 - 2.6) 

6 

. 1 Kidney low vs medium income 0.84 . 1.12 O.lS 

J (0.6 - 1.3) <0.8 - 1.6) 

1 
1 

• ., 
" , MeJanorna married v~ non married 1.30 1.74 O.lS 

(0.7 - 2.5) (0.9 - 3.3) 

.. 

u' 
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Table C19 

. ... 
~ 

RESPONSE RATES SY AGE, MEAN CENSUS TRAc.T INCOME, ETH NIC GR"OUP, 
'. 

MARITAL ST ATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SELF-RESPONDENTS ONL y 

Unadjusted 
.response 

rate* SociO:-demographic 
characteristic N*** % 

Adjusted 
response 
rate** 

% S.E. 

Age: 
) 

,3.5 - 59 
60 t+ 

Mean census traét ÎllCome: 

,- $15,999 
16,000 - 26,999 

27,000 

Etmic group: 

French 
English 1 

ltalian 
Jewish 
Other 

Marital status: 

Married 
Non married 

Cigarette smo'ng: 

1,047 
1,375 

689 
1,218 

.516 

1,277 
318 
130 
146 
172 

Nonsmokers 2.51 
Smokers ' l, '02 

,~-
Alcohol consumption 

Never 
Social 
Heavy 

217 
349 
166 

69.7 
63.7 

.53.S 
72.4 

-69.1 

66.7 \ 
62.4 

, 7S.4 
63.2 
63.7 

67.6 
61.3 q 

71.1 
6.5 • .5 

66.S 
69.S 
.58.6 

Crude response rate in each subcategor~. / 
Response rate estimates were adjusted for site and rage 

.. 

68.8 
.... 64.4 

67.4 
64./1 
7,4.2 
57.8 
62.0 

67.~ 
61.2 

11 • .5 
6.5.4 

6S.3 
6S • .5 
.59.4 

1.4 
1.3 

1.9 ' : 
1.3 " 
2.0 

1.3 
2.7 
3.6 
4.0 
3.7 

1.2 
2.3 

2.9 
1.2 

3.2 
2 • .5 
3.8 

* 
** 
*** Denominators were aU eligible subjects in each group for which information was 

available. Because of missing information for sorne of the variables, the total 
numbers for etmic group, marital status, cigaret1e smoking and alcohol con­
sumption did not equal the total number in the study. 

.. 

-
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when proxy respondents are considered as nonrespondents. Focussing 4n particu!àr Qn 

the coJum~ of response rates adjusted for lag and site, we observe similar patterns to 

those manifest in Table C7 for self- and proxy respondents combined; namely, slightly 

higher response rates among the younger than the oJder subjects, hjgher rates among 

Italian subjects and lower r~ltes among Jewish respondents and higher response rates 

among 'rnarried than unmarried subjects. At variance with the patterns for aH 

respondents, nonsmokers had higher rates of self-response than smokers and heavy, 

alcohol consumers had muqt( lower rates oI self-response than non and Jow aJcohoJ 
• 1 

consumers. Whether these, patterns translate themselves Into" bi~ed estimates of 

disease-exposure relationships de pends on . patterns of response rèltes in cases and 

controls for each site under consideration. We therefore repeated the same series of r 
analys~ of odds ratios (ORr and ORt ) for each site, but this time inc1uded ~ly self-

(espondents in the computations of OR. 8ecause of fewer respondents, there were 
, , r 

smaJler numbers in the cells of the fourfoid tables for ORrs and consequently higher 

variances. Many more associations failed to satisfy the criteria outJined above for 

inclusion of an OR estimate. Of the 36 associations involving the variables age, 

income and marital status (income had two "risk factor" JeveJs and the other variables 
, <, 

one each), 3/# produced sufficiently "stable" estimates; of the 63 aSSOCiations involving 

<. the remaining variables (ethnie group, cigarette smoking and alcohol consumption), 

only 29 produced "stable" estimates. Therefore, without Joss of much information- and .. 
for simplicity of presentation, we decided to base the evaluation of nonresponse bias 

am9"g seJf-respondents on the four "risk factors" defined by the' age, incorne and 

marital status variables. Tables C20 through C28 show, for each site, the ORr , OR
t 

and bias factor for the four risk'factors. For the sake of comparison, each table alse 

soows the corresponding bias factors for the same four "risk factors" based on all 

r . respondents. (This is simply abstracted from the corresponding rows in Tables C8 to 

C16.) 

• 
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Table C20 

ASSOCIATIONS BETWEEN STOMACH CANCER AND SEVERAL 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS: 

ALL RESPONDENTS ÇOM~BINED AND SELF-RESPONDENTS ONL y 

Odds ratio in Odds ra tio in 
the respondent the target Bias 

population population factor 
Socio-demographic characteristic ORr ORt OR/ORt 

~1lI 
a) Self and erox~ reseondents combined 

Age: 
~ 

Over 60 vs under 60 J 0.90 0.88 1.02 

Incorne: ~ 

Low vs medium 0.60 0.69 - 0.87 
High vs medium 0.8' 0.91 0.93 

Marital stattJs: ' * '., .. 
Marr'led vs non married 1.24 ", '! 1.34 0.93 

.J 

b) Self-reseondents onll 

Age: 

Over 60 vs under 60 0.94 0.88 1.07 
j 

Incorne: 

Low vs medium O." 0.69 il" 0.80 
High vs medium 0.8' 0.91 0.93 .-

Marital status: .. 
) 

Married vs non' married 1.18 1.34 0.88 
1 

., '-' -

-

>, 

''"'-. 

,-1 

./ 
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Table C21 .. 
ASSOCIATIONS BETWEEN COLON 'CANCER AND SEVER AL 

SOCIO-DEMOGRAPHle CHARACTERISnCS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS: 

ALL'RESPONDENTS COMBINED AND SELF-RESPONDENTS ONLY 

Socio-demographic character~tic 
1 

- a) . Self and ~roxr res~ondents combined 

Age: 

.0 
Over 60 vs under 60 

Income: 

Low vs medium 
High vs medium 

Marital status: ... 

Married vs non married 

b) Self-respondents only 

Age: 

Over 60 vs under 60 

Incom~: 

Low vs medium 
High vs medium 

Marital status: 

Married vs non married 

r. , 

Odds ratio in 
the respondent 

population 

c 

-

ORr 

1.20 

1.14 
1.24 

1.06 

1.1.5 

1.19 
1.27 

1.22 

Odds ratio in 
the target 
population 

ORt 

1.20 

1.0.5 
1.22 

1.10 

1.20 

1.0' 
1.22 

1.10 

Bias 
factor 

ORrlORt 

1.00 

1.09 
1.02 

0.96 

• 

0.96 

1.13 
1.04 

1.11 

/ 
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Table C22 

ASSOCIATIONS 8ETWE~N RECTAL CANCER AND SEVERAL 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS: 

AlL RESPONDENTS COMBINED AND SElF-RESPONDENTS ONl y 

Odds ratio in Odds ratio in 
the respondent the target Bias 

population population factor 
Sodo-demographic characteristic ORr ORt ORr/ORt 

a) Self and ~rox,x: res~ondents combined 

Age: ) Over 60 vs under 60 0.87 0.87 1.00 

Income: 
, 1.10 low vs medium 1.06 .0.96 

High vs medium I.b7 0.99 1:08 

Marital status: 

Married vs non married 0.83 0.94 0.88 

~) Self-res~ondents onl,x: 

Age: 

Over 60 vs under 60 0.89 ' 0.87 1.02 

Incorne: 

low vs medium 1.31 0.96 1.36 
High vs medium 0.93 0' .. 99 0.94 

Marital status: 

Married vs non married 0.82 0.94 - 0.87 
• 

0 
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Table C23 

ASSOCIATIONS BETWEEN LUNe CANCER AND SEVERAL 

SOCJO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPUlA TION AND THE TARGET POPULATION, AND BIAS FACTORS: 

ALl RESPONDENTS COMBINED AND SELF-RESPONDENTS ONL y 

Odds ratio in Odds ratio in 
the respondent the target Bias 

population population factor 
Socio-demographic characteristîc ORr ORt ORr/ORt 

a) Self. and ~roxl res~ondents combined 

Age: 

Over ~O vs under 60 1.01 1.02 0.99 .-
Income: 

Low vs medium o.n 0.82 0.94 
High vs medium 0.60 0.60 1.00 

Marital status: 

Married vs non married 0.77 0.72 1.07 

b) Self-reseondents onll 

Age: 

Over 60 vs under 60 0.96 1.02 0.94 

Income: 

Low vs medium 0.61 0.82 0.74 
.... High vs medium 0.69 0.60 1 • ., 

Marital status: 

Married vs non marrled 0.79 0.72 1.10 
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Table C24 

ASSOCIATIONS BETi'EEN PROSTATE CANCER AND SEVERAL 

SOCIO-DEMOGRAPHlC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS: 

ALL RESPONDENTS COMBINED AND SELF-RESPONDENTS ONLY 

Odds ratio in Odds ratio in 
the respondent Bias 

population 
the tarlfet 
population f~ctor 

Socio-demographic characteristic OR ORt OR/ORt r 

a) Self and ero)(~ reseondents cornbined 

Age: 

Over 60 vs U'lder 60 3.t5 3.06 1.03 

Incorne: 

Low vs medium 1.0' 0.90 1. 17 
High vs medium 0.88 0.83 1,14 

Marital status: . 
Married vs non married 1.32 1.1.5 1. J, 

.~--

b) Self-respondents onJl 

Age: r 

Over 60 vs U'lder 60 3.21 3.06 1.05 

Incorne: 

Low vs medium 1.12 0.90 1.24 
High vs medium 0.78 0.83 0.94 

Marital status: . 
Married vs non married 1.2' 1.1' 1.09 .. , 

\ 
i 
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Table C2' 

ASSOCIA TIONS SETWEEN BLADDER CANCER AND SEVERAL 

SOClo-OEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS: 

t ALL RESPONDENTS COMBINED AND SELF-RESPONDENTS ONLY 

i Odds ratio in Odds ratio in 
r the respondent the target Bias 

" population population factor 
Socio-demographic characteristic ORr OR t OR/ORt 

i a) Self and proxy respondents combined 

J Age: 
l 
; 

Over 60 vs under 60 0.98 t 0.96 1.02 
, 

! Income: 

Low vs medium 1.27 4 1.0.5 0.83 
High vs medium 1.34 1.38 0.97 

Marital status: .II 

Married vs non marriéd 1.32 1.38 0.96 

0 -
b) Self-respondents onl~ 

Age: 

Over 60 vs under 60 1.06 0.96 1.10 

Income: 

Low vs medium 1.'7 1.0' 1.49 
High vs medium 1.17 1.38 0.8.5 

Marital status: 

Marp;ied vs non married 1.38 1.38- 1.00 
,---

• 
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Table C26 

• 
ASSOCIATIONS BETWEEN KIDNEY CANCER AND SEVERAL 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS: 

ALL RESPONDENTS COMBINED AND SELF-RESPONDENTS ONt y 

Odds ratio in Odds ratio in 
the respondent the target Bias 

population population factor 
Socio-demographic characteristic ORt OR

t OR/ORt 

a) Self and erox~ reseondents combined 

Age: 1 

1 

Over 60 vs \Ilder 60 O. 9 0.73 0.9' 

Incorne: 

Low vs medium o. 84 1.12 0.7' 
High vs medium 1 10 1.20 0.92 

Marital status: 

Married vs non rnarried HO' 1.16 0.91 

b) Self-respondents onJ~ 

Age: 

Over 60 vs under 60 0.67 " 0.73 ' 0.92 

lncome: 

Low vs medium 0.84 1.12 0.7' 
High vs medium 1.20 1.22 0.98 

1 

Marital status: 

Married vs non married 1.09 1.16 0.94 
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Table C27 " 

ASSOCIATIONS BETWEEN MELANOMA AND SEVERAL 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTORS: 

ALL RESPONDENTS COMBINED AND SELF-RESPONDENTS ONL y 

Odds ratio in Odds ratio in 
the respondent the target Bias 
'" population population factor 

~io-demographic characteristic ORr ORt OR/ORt 

.'a) 

b) 

* 

Self and E!rox~ reseondents combined ' 

Age: 

Over 60 vs under 60 0.41 0.39 1.05 

Income: 

Low vs medium 0.93 0.91 1.02 
High vs medium 1.79 2.10 0.85 

Marital status: 

Marriec:l vs non married 1.30 1.74 0.75 

Self-reseondents onl~ 

Age: 

Over 60 vs under 60 0.'0 0.39 1.28 

Income: 

Low vs medium 1.11 0.91 1.22 
High vs medium 1.97 2.10 0.94 

Marital status: 

Married vs non married (l.I.5)* 1.74 

If any cell contained less than l' cases or the log odds variance ,was greater t~n 
0.1, the resulting estimate was considered to be unstable. Estimates in brackets 
were eliminated from further consideratioo in the distribution of bias factors. 

.# 
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Table C18 

ASSOCIATIONS BETWEEN NON-HODGKIN'S LYMPHOMA AND SEVERAL 

SOCIO-DEMOGRAPHIC CHARACTERISTICS IN THE RESPONDENT . 

POPULATION AND THE TARGET POPULATION, AND BIAS FACTpRS: 

ALL RESPONDENTS COMBINED AND SE,LF-RESPONDENTS ONL y 

Odds ratio in Odds ratio in 
the respondent the target Bias 

population factor 
Socio-demographic characteristic 

p0p..llatio,n 
ORr OR t ORr/ORt 

a) Self and ~roxl: res~ondents combined 

Age: 

Over 60 vs under 60 

Income: 

Low vs medium 
High vs medium 

Marital status: 

Married vs non married 

b) Self-respondents only 

Age: 

Over 60 vs under 60 

Income: 

I.ow vs medium 
High vs medium 

Marital status: 

Married vs non married 

0.58 

1.04 
1.34 

1.55 

0.'3 

1.06 
1.18 

0.'8 

1.18 
1.32 

1.28 

1.18 
1.32 

1.28 

1.00 

0.88 
1.02 

1.20 

0.91 

0.90 
0.89 

* If any ceJ1 contained less than 15 cases or the log odds variance was greater than 
0.1, the resulting estimate was considered to be unstable. Estimates in brackets 
were eliminated from further consideration in the distribution of bias factors. 

, 
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Figure C2 shows for self-respondents only and for aU respondents, the 
- 1 

distribution of bias factors for the same set of 34 associations. Clearly the 
.J 

distribution is more spread out for the self-respon#ents ostensibly indicating greater 

nonresponse bias. However, because sample sizes were smaller in the self-respondent 

analysis than in the analysis of ail respondents combinc:d, we ca~not exclude the 

possibility that the greater spread of bias factors simply reflects the smaller precision 

of bias factor estimates. Table, C29 synthesizes the range Ofrlues for each of the 

two sets of bias factors.. For aU respondents combined 73% were within 10% of the 

ORt and 94% were within 20% of the ORtO Among self-respondents, only half of the 

odds ratios were within 10% of the target odds ratio and 76% were within 20%. Thus, 

neàrly one quarter of the odds ratios among self-respondents differed from the target 

odds ratios by more than 20%. There were four associations among self-respondents 

only with bias factors outside the range 1/1.3 to 1.3,. These are shown in Table C30. 

AlI four involve the comparison of low incorne and middle iilcome groups and are not 

therefore independent observations. 

\ 

, . 
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-­ FIGURE C2 
~ 

DISTRIBUTION Of BIAS fACTORS DUE TO NON-RESPONSE 
('N 34 ASSOCIATIONS FOR ALL RESPONDENTS AND SELf"-RESPONDENTS ONLY., 

SE1..F. AND PROX't SElF -RESPONDENTS 
., 

,1 RESPONDENTS CQMBINED ONLY 
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Table C29 

PERCENTAGE OF 34 SELECTED* 8IAS FACTORS FALLING IN 

SPECJFIOO RANGES FOR SELF AND PROXY RESPONDENTS COMBINED 
• 

AND SELF-RESPONDENTS ONL y 

~ 

C16 of bias factors fa1ling % of bias factors falling 
within this range for within this range for 

• 

Range self + proxy combined self-respondents only 

1/1.1 - 1.1 73 • .5 .50.0 

1/1.2 - 1.2 94.1 , 76.0 

1/1.3 - 1.3 97.1 88.0 

1/1.4 - 1.4 100.0 100.0 

* Odds ratios between 9 sites of can~r and 4 risk factors were estimated. If any 
cell contained less than 1.5 cases or the log odds variance was greater than 0.1, 
the resuJting estimate was consic;.tered to be unstable. Tables C20 to C28 show 
which associations were incJuded in the above distribution and gives the odds 
ratios from which the bias factors were derived. Estimates in brackets were 
eliminated from further consideration in the distribution of bias factors. 
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Table C30 

ASSOCIATIONS FROM FIGURE C2 AMONG SELF-RB$PONDENTS ONLY 

FOR WHICH THE BIAS FACTOR WAS LESS THAN 1/1.3 OR GREATER THAN 1.3 

ORr C' ORt 
Association \ and 

.. . 

Site Risk factor 9.5% c.L. 
J and 

9.5% C.L. ORrlORt 

Rectum low vs medium income 

} 

Lung low vJ ~ltJm incorne 

81adder low vs medium incorne 

Kimey low vs medium incorne 

, , 

1.31 

(0.9 - 2.0) 

0.61 

(O., - 0.8) 

1.57 

(1.2 - 2.0) 

0.84 

(O., - J.3) 

, 

... a ...... ,\p~ .. ., ., - .' 

, J 

0.96 

(0.7 - 1.3) 

0.82 ' 

(0.7 - 1.0) 

1.0.5 

(0.8 - 1.3) 

1.12 

(0.8 - 1.6) 

1.36 

0.74 

. 1.49 

0.7' 

-

~J 
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c., DISCUSSION 

" Most epidemiologic, studies that have assessed nonresponse bias slmply com-
4' 

pared response rates in different socio-demographic subgroups or, equivalently, 

cornpared socio-demographic chara,cter}stics of respondents and nonrespondents. H 

the purpose of the study is to estimate sorne parameter based on a single variable in 

the target population (e.g. mean b100d pressure, percentage of smokers, distribution of 

nurnber of days of ho~pita1ization in the past year) then this approach is an appropriate' 

guidé to nonresponse bias. "In the case-control situation the pararneter of interest is 

sorne measure of association (usually the odds ratio) between two variables: disease, 

status and exposure status. In this situation nonresponse bias 1s ho-t directly related to 

the djff~rences IR marginal response rates between cases and con troIs or between 

exposed and unexp~q. R~ther it depends on response rates for the ~ifferent 
\.: ~ 

combinations of the two variables (Criqui, 1979; Greenland and Criqui, 1981). For this 

- 0 reason we used as 'the prime parameter for assessing nonresponse blas the bias factor 

defined as ORr/ORt' Neverthele~ the examination of response rates by risk factor 

characteristics"may be of $Ome interest, if for no other reasOn than the fact that it 

has been the main approach taken in the literature. 

C.'.l Differences in response rates by socio-demographic variables 

For the most part the variation in response rates by' socio-demographic 

subgroup was minor, and perhaps predictable. The most important difference observed 
p 

was the lower response rates among older, unmarried and poor subjects; specifically, 

rather more of these patients died before we could reach them for interview. Ehrlich 

et al. (197.5) have reported that significantly more members of these groups do not 
,,-- i 

receive diagnosis and treatment for their cancer, are often seen in hospital for the 

first time only days before death, and as a conseqlience the cancer diagnosis is made 

. ....-:- --
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-
only at autopsy. This pases a problern for the in"estigator from several points of view. 

An active case-ascertainment system will not improve self-response rates among 

patients diagnosed on the ver~ of death or aftcr death. In addition, if the next-of-kin 

belongs to the same social class as the case (as would seem-fikêly) then the next-of-l<in 

would bè difficult to traée as weil (Bnght, 1969). Imaginative solutions are requlred to 

find ways to achieve higher response'rates in thlS group. 

The findings of hlgh responsc rates among subjects of )talian origin as 

"" compared notably with Jewish subjects rnay be due to the fact that two of our 

interviewers happencd to be of ItaHan orJglf1 ~lOd spoke ltalian whereas wc had no 

Jewisl~ interviewers. lt rnay be that minority gro.l-lps are more responslve to a member 

of theit own eroup (Aday et al., 1980; Vernon s:!..~, 1984), or thcse dlffcrences may 

merel)' reflect different cultural attitudes to illnes> or participation in health relatêd 

research. 

, " 
The most C'Ommônly reported difference between respon4ents and nonrespon-

dents in health survey-research conccrns smoking habits, with higher response rates 

found alT'ong nonsmokers (Burgess and Tlerney, 1970; Criqui et ~, 1978; Dol! and 

Bradfordriiill, 196J; Oal<es et ~, 1973; Seltzer ~! al., 197.5). Thcsc resulb we-re ail 

derive& from studie:, conducted III nondiseasecl population~. ln the Montreal study 

cancer series, thcre was no such srnoker /nonscnokcr dlfference in overalJ response 
" 

rates. However, when proxy respondents were "Ç..~cluded, therc was a smoll dlfference 

in self-response rates between smokers and nonsmokers, in the same direction as 

suggested by the lite'rature. If there really ~re differential response patterns by 

smoking stotus for cancer cases as opposed to healthy subjects, thls may have 

implications f?r selection of appropriate control groups in case-control studies. This 

will be expanded upon below. 
, f 
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The findings in relation to alcohol were soplewhat similar to those for 

smoking. . There was little evidence of difference when proxy respondents were 

included but a noticeable difference when they were excluded. Lower response rates 

among heavy alcohol drinkers are similar. to findings in other studies. The lower rates 

among drinkers may reflect a personality that is less health conscious and conse-

quentJy less lnterested in participating in a study. Alternatively, heavy aJcohpl 

consumptlon may be associ':rted both with sorne of the more rapidly fatal cancers -
, --

J _ .f.' 

liver, oesophagus and lun., as weil as characteristics that might make them or their 

families more difflculi! to trace. 

• 

Nonresponse bias 

We were encouraged to flnd that there was a concentration o{1aSfacwrs -

around 1.0. There was not a single bias factor as great as 2.0 (or Jess than its 

reciprocaI) and only three out c;. the 75 examined were gr:eater than 1.3 (or less than 

its reciprocal), and, in fa€t, very-few of the bias factors were greater than 1.2 (or Jess 
, 

. than its reclprocaJ). The following generalization would seem to be warranted. If a 

study is conduct~d of a type of cancer and a risk factor that are in sorne sense similar , 

to the ones we examined, and if respoose rates over 75% are achieved, and if an odds 

ratio greater than, say 1.5, is observed, then such a resuJt 1s unlikely to he an artefact 

, of. nonresponse bias. This is not to say that such a result could not be due to other 

potential biases; only that nonrespo~ bias is unlikely to cause as much as a 5096 

distortion ln odds ratios. 

-.... 
When examining nonresponse bias' under a "self-response rule" there was 

somewhat more spread of the bias factors away from the value of 1.0 than under the 

self- plus proxy rule. Four of 34 bias factors fell outside the range 1/1.3 to 1.3. 
,) 

However, th1s probabJy refJects only two or perhaps three truly deviant bias factors 

, . 
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since the same risk fac::tor (Jow income in this case) was inyolved in ail four apparently 

deviant bias factors. Because of the Montreal study design where for each cancer site 

all other sites were used as con troIs a coupJe of bias factors Jeaning away from 1.0 in 

one direction may tip one or two others to the opposite extreme. In any case with 

self-response rates in the 60%-7.5% range for different cancer sites, there were no bias 

factors greater than J.6, and the vast majority were Jess than 1.2. 

It,should be noted that among the n assoc~ions for 'Yhich the bias factors 

were calculated there were severaJ that had odds rati'?5 that were significantly 

different from 1.0. It is our beHef that the bias factors' can be interpreted 

independently of the odds ratios on which they are based. That is, there shouJd be no 

difference in interpretation whether a bias factor of 1.3 changed the odds ratio from 

1.0 to 1.3 or from 2.0 to 2.6. - .J 

Based on conventionaJ wisdom that an odds ratio Jess than 1.3 not he taken as . 
serious. evidence of association, we have u~ed 1.3 as a guideHne for deciding whetner 

the bias factor was significant or not (in the nonstatistical sense of "significant"). 

While there May he situations where a bias factor of 1.3 may' mislead an investigator 
\ 

in his or her conclusions, in fact it is trlost unlike1y that odds ratios of 1.0 or 1.3 wouJd 

lead to different conclusions (given the variability and opport~ity for other types of 

blas). The same would hoJd for oèIds ratios of 2.0 or 2.6, 4.0 or '.2, etc. Of course it 

must be remembered that nonresponse is ~likeJy to he the only source of bias ln a 

, given study. Therefore, even small bias factors, when taken in conjunction with other 

sources of bias, May create sufficient distortion to bias the overall measures of 

association. 

'. 

1 
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50 far as we know, this approach to ascertaining/and describing nonresponse 

bias as a function of the bias factors has never been used in a case-control study. It is 

therefore impossible to compare our experience with that of other investigators in this 

regard. However, Austin"!! !!:. (1981) published a set of bias factors due to 

nonresponse in the context of a prospective follow-up study of subjects who were, 

healthy at the initial examination and who agreed to participate at the baseline 

contact. The range of bias factors observed was in fact similar to ours: 88% of the 24 

bias factors were within the range 111.3 - I.~ and none were greater than 1.6 (or 

smaller than its reciprocaI). It' is of interest that despite the different study design, 
,( 

the different associations being measured (diseases and risk factors), the distribution 

, of bias factors in the Montreal study shouid so closely resemble those reported by 
\ 

Austin et al. (1981). 

• 
C.S.3 Sorne problems in the Interpretation of these results 

ln the analyses of each of the thirteen sites of cancer ln the Montreal study, 

the controis consist of all other cancer cases. There "are two aspects to this that 

require comment. First, the fact that the estima tes of association obtained from 

.... comparisons of one case series with a control group comprised of aIl other case series 

combined means that the whole set of odds ratios computed are not mutually 

-, , 

independent. Secondly, our findings in relation to nonresponse bias may not be 

generalizable to studies using sorne other source of con troIs such as "healtjly" members 

of the general population. We wiU address these two iso;ues separately. 

The analyses of each set of site/risk factor combinations are in some ways 

analogoûs to a proportional mortality analysis whereby if there is a strong positive 

relation between a given risk factor and one or more sites this may diminish the effect 

seen in others. There is no apparent theoretical reason why the lack of mutual 

.1 
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independcnce should cause a systematic distortion of the distribution of bias factors in 

one direction or another, i.e. to be more compressed around 1.0 or to be more sprcad 

out. It does, however, imply that the strength of the evidence we have presented of • 

Jack of nonresponse bias is not as great as would !te implicd by 75 indcpendcnt 

observa tions. It is impossible, with the tlieorctical tools currently avaiJable to 

quantify how rnany inde pendent observations. would be equivalent to our 75 mutuaJly 

dependent ones. 

The second issue is whether the distribution of bias factors would havt' becn as 

concentrated as it was around 1.0 had a diffcrcnt ~ollrcc of controls been used. The 

present findings of !ittle nonresponse Dias esscntldIly reflect the tact tha t the pattern 

of responsc rates by levels of the six socio-dernographic factors examillf'd were 

relatively stable across the diffcrent sites of cancer. That i'S, where response rd tes did 

not vary by characteristic, as for smoking status, thl<; tended to ho Id across aH cancer 

sites for which there were adequate numbers. Where response rates dld vary by 

characteristic, as for marital statu<;, this tended to hold across ail cancer si tes. 

It mat' be argucd that from the point of vicw of JikeJihood of re~ponsc by risk 

factor status, othc:r seriously III patients would bchavc as canc('r pé.ticnts. If so, uslng 

othl'r ho~)pital controb wou Id lead to il nonrespon<;e bias distribution simildr to th..1t 

obtaincd from cancer controls. Howevcr, it IS J('% c1ear that our findings on the 

distribution of bias factors wauld hold when a ~encral populatiOn sample is used as the 

control group. The patterns of response by risk factor characteristic may differ 

between ill patients and healthy controls. For example, the response patterns dmôngst 

our cases showed no dlfferencc by smoking st~tus whereas in most report') in the 

heaJth survey (Iterature it appcars that healthy nonsmokcrs are more likcly ta rcspond 

than healthy smokers.' Thus, it is conceivable that nonresponse bias in rebtwn to 

1 
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smoking may arise in a case-control study using gencral population controls if the 

response patterns amongst cases were the same as in the Montredl study (I.e. no 

,difference in response between smokers and nonsmol.:ers) and whcre the pattern 

amongst controls were the same as in the general survey literature (i.e. higher 

response rates arnongst nonsmokers than smokers). 

• 
The question of the appropriate choice of controls for cancer case-control 

studies has been widely discussed from rnany perspectives such as overrn.:tching and 

diffcrential qualJty of information. Perhaps the issue of dJfIerent response rdte 

patterns in diffcrent types of control groups should be added to the (k'bdte. l'7rom our ..-/ 

resu/ts it would appe-ar that the use of cancer pati{'nts as controls lllvolvC5 little rJsk 

of nonresponse bJas. Wc !>uggest that the S'-llne may hold If other serJOusly III patients 

are uscd. liowever, the r!!>ks of nonresponse bias may bc greater if populatIOn con trois 

are used. 

, Another potential limitation of inference is related to the particular variables" 

and sites of cancer avatlabk for analysis. It is of course possible thdt the fmdmg5 on 

nonrcsponsc bJas ln relation to the var JOU!' dssociatlon<, studlCd hel e are not "reprC'-

. sentatJve" of nonr('sponsc bias potcntial with respect to otller rlsk félctorc;. This IS 

cJifficult to cvùJuatc. However, the SIX soclO-demographic variabks arc important 
.) 

cpiderniologicdl variables ln thcir own right ':\I)d flndmgs in relatIOn to th('m are not 

unimportant. Furthermorc, they are correJated with many otller socio-psycho-

envi~onmcntal factors and in this way mùy provicJc a window on potential bias with 

• respect to other factors. 

The fmal problem to be commC"nted on concerns the quality and quantity of 

the avaiJabJe datù on socio-demographic chardcteristics. Information wa:; flot always 

1 
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available on eaeh socio-demographic eharacteristic for each subject. The age and 

mean eensus traet income variables were aJways available because the date of birth 

and the address of the patient are always recorded. There would inevitab!y be some 

random human error in recording and abstracting this information. This random , 
misclassification may lead to sorne small attenuation of odds ratios. Jnasmuch as 

mean cens us tract incorne 1s an imperfect measure of sodo-econornic statu~, this too 

would induce random miscJassification and any putative association between socio-

economic status and cancer would be attenuated. 

f~ 
Ethnie group and marital status are items that wère once routinely recorded 

on admission to all hospitaJs in Quebec, !;>ut have become part of the "voJuntary" 

medical history since 1980. History of cigarette smoking and aJcohol consumption 

should be a standard feature of a good medical history. Unfortunately this does not 

guarantee that this information is in fact recorded in medical records. The over 4,000 

subjects ascertained come from 19 dlfferent hospitals. The quality of the records 

tends to vary by type of hospital, by whether the patient is an in- or outpatient and by 

the habits of the individual treating physidan. We noted sorne tendency for university 

based hospitals to have better records: this may he due to the presence of 

"enthusiastic" interns and residents. Inpatients' records tend to he more complete than 

outpatients' records. The llkelihQod of this type of information being recorded in a 

patient's file undoubtedly varies according to his diagnosis. For examp!e, nearJy aIl 

...., lung cancer patients had some notation in their records about cigarette smoking, 

whereas only a minority of melanoma cases had this information recorded. Further-

more it i5 reasonable to assume that someone who smoked or drank was more likely to 

have his praetice recorded than the nonpractitioner. Thus the proportions of smokers 

and drinkers as derived from the medicaJ records are unlikeJy to refJect accurateJy the 

true patterns of these habi ts among cancer patients. This might very weil bias an odds 
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ratio between smoking and some particular cancer. However, it would not, in itself, 

distort the findings of this methodologic study of bias factors. There were cases 

whose medical record contained the information that the case was a nonsmoker and 

there were cases denoted as smo.kers. Even if the distribution of persons into these 
l' 

two groups was unrepresentative of aU cancer cases, the difference in subsequent 

response rates between these two groups is still meaningful. It may be that there was 

misclassificat10n in the attribution of cigarette smoking or even that the misclassifi-

cation was not random (e.g. lung cancer cases were more likely to be "upgraded" to 

smokers than their controls). This would certainly affect the odds ratio estimates, but 

it would affect the ORr and ORt estimates equally. Thus, the bias factor should not 

be mUC'h affected by the vagaries of the missing data or the differential misclassifi-

cation. In this .respect it 1s worth noting that many of the ORs did depart from the 

nuU value in directions that would be expected from the literature. 

Thus, despite the defects of such information as abstracted from medical 

records, we feel that it is useful for the present purpose and does allow for reasonable 
. 
comparisons between respondents and the target population. 

C.'.4 Overall response rates as guides to nonresponse bias 

It has been an accepted truism in case-control studies as weU as in other 

survey research that the higher the response rate achieved, the less the likelihood of 

nonresponse bias in results. The fact that this bellef i5 well-founded can be illu5trated 

by hypotheticaJ examples in the ca5e-control situation. 

~ 

Suppose that in the target population there are 100 subjects in each cel1 of the 

2 x 2 table such ~hat the odds ratio equaJs 1.0: 
1 

t 

-
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Exposed 

Unexposed 

CASES CONTROLS 

bt = 100 
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ORt = 1.00 

FoUowing are three sets of results that might come from the attempt to 

interview this population. The overaU response rates are 80%, .50% and 20% 

respectively. However, the variation ·in response rates within the cells of the table js 
... 

identical for aU the three tables. That is, exposed cases have 20% higher response 

rate than subjects in the other three ceUs. The resulting odds ratios and corresponding 

bias factors demonstrate that greater distortion is engendered when the response rates 

are lower. 

Hypothetlcal table with overall &096 response rate 
/ . 

CASES CONTRoLS 

Exposed a = 9.5 r b = 7.5 r 

Unexposed c = 75 r d = 75 r 

ORr = 1.27 Bias factor = 1.27 

HypotheticaJ table with overal1 .5096 response rate 

é CASES CONTROLS 

Exposed 6.5 4.5 

Unexposed 4.5 4.5 

ORr = 1.44 Bias factor = 1.44 



.. 
1.31 

" , 
\ 

Hypothetical table with overall 2096 response rate 
<,. 

CASES CONTROLS 

Exposed 35 15 

Unexposed 15. U 
~ 

ORr = 2.33 Bias factor = 2.33 

Of course one can make up examples in which a 20% overall response rate 

provldes perfectJy representative figures in the cells and a true odds ratio estimate, 

whereas an overall response rate of 80% provides an imperfect representation and a 

biased odds ratio. The point, as implied by the three examples, is that for a given 
.r 

pattern of cell-specific deviations from the overall response rate, the lower the 

overaIJ response rate the higher wlU be the bias factor. Furthermore, if one devises a 

set of cell-specific deviations which maximizes the bias factor (i.e. maximize ar and 

d , minimize b and c ) th en the upper limit of the bias factor can be shown to be r r r 

related to the overaH response rate. There is an upper limit to the amount of bias that 

can be engendered by nonresponse and this upper Jimi t is greater when the response 

rate 15 lower. That 15, the pos5ibility of a large bias factor is greater with lower 

response rates. 

C.'.' Conclusion 

)n a cancer case-control study among males in which other cancer patients 

served as controls for each case series, in which proxy response was aecepted as a last 

resort, and in whieh site specifie response rates were in the range 75%-85%, there was 

no" evidence of important bias in odds ratios resulting froln differential patterns of 

response by disease status and exposure status. Even when pfoxy response was 

exc1uded anc;l the self-response rates ranged trom 60% to 7'%, there was little 

indication of important distortion in odds ratios. These findings would seem to 

· ........ 
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inclicate that nonresponse bias is not in itse!f a major source of distortion in this study • 

Nevertheless, even a small distortion due to nonresponse bias, if combined with some 

other potential bias(es), could resuIt in major bias(es) in odds ratio estimates. Further, 

the generalizability 01 our fin~ings to other circumstances, such as the use of 

population controls, remains open tG speculation. The best protection against 

nonresponse bias remains the achievement of very high response rates in aU study 

groups. 

\ 
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APPENDIX - Table 1 

RESPONSE RATES BY AGE, MEAN CENSUS TRACT INCOME, ETHNIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

,FOR SUBJECTS WITH STOMACH CANCER 

Socio-demographic 
characteristic 

Age: 

35 - .59 
60 + 

Mean eensus traet incorne: 

( $1.5,999 
16,000 - 26,999 
> 27,000 

Ethnie group: 

French 
English 
Italian 
Jewish 
Other 

Marital status: 

Married 
Non married 

Cigarette smoking: 

Nonsmokers 
Srnokers 

Alcohol consurnption 

Never 
Social 
Heavy 

90 
110 

50 
104 
46 

98 
19 
14 
8 

27 

126 
29 

211 
lU 

211 
23 
37 

Response rate* 

85.0 
86.8 

66.0 
95.2 
87.0 

87.7 
84.1 
80.9 
9'.1 
77.1 

87.3 
77.7 

70.7 
87.8 

7'.4 
100.0 
81.' 

* Crude respoose rate in each subcategory. 

, . . . 

" 

S.E. 
-y-

3.7 
3.2 

6.6 
2.1 
.5.0 

3.3 
8.4 

10.5 
7.6 
8.1 

3.0 
7.7 

9.2 
3.1 

8.8 
6.3 
6.4 

** Denominators were aU eligible subjects in eaeh group 10r which information was 
available. Because 01 missing information for sorne 01 the variables, the total 
numbers for ethnic group, marital ~atus, cigarette smoking and alcohol con­
sumption did not equal the total number in the study. 
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APPENDIX - Table 2 

RESPONSE RATES SY AGE, MEAN CENSUS TRACT INCOME, ETHNIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SUBJECTS WITH COLON CANCER 

Soc io-demogra ph ic Response rate* S.E. 
characteristic N** % -cr 

C\ 
Age: 

3.5 - 59 189 87.8 2.4 
60 + 317 82.3 2.1 

Mean cens us tract irlCome: 

< $15,999 141 76.6 3.6 
16,000 - 26,999 2.50 86.8 2.1 
>27,000 11.5 88.7 3.0 

Ethnic group: 

French 244 8.5.7 2.2 
English 79 77.2 4.7 
Italian 32 90.6 .5.2 
Jewish 40 67 • .5 7.4 
Other 36 94.4 3.8 

Marital status: 

Married 316 86.2 1.9 
Non married 89 74.2 4.6 

Cigarette smoking: 
, , 

Nonsmokers 69 8.5 • .5 ".4-.2 
Smokers 270 8.5.9 ' 2.1 

Alcohol consumption 

Never 42 90 • .5 4 • .5 
Social 63 87.3 4.2 
Heavy 74 81.1 4.6 

* Crude response rate in each subcategory. , 

** Denominators were a11 eligible subjects in each group for ·which information was 
availabJe. Because of missing information for sorne of the variables, the total 
numbers for ethnie group, marita,l status, cigarette smoking and alcohol con-
sumption did not equal the total number in the study. 
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APPENDIX - Table 3 

RESPONSE RATES SY AGE, MEAN CENSUS TRACT INCOME, ETH NIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SUBJECTS WITH RECTAL CANCER 

Socio-demographic 
characteristic 

Age: 

35 - .59 
60 + 

Mean cens us tract irlCome: 

<'$1.5,999 
16,000 - 26,999 
»27,000 

Etlvlic group: 

French 
Engli!h 
Ita li an 
Jewish 
Other 

Marital status: 

Married 
Non married 

Cigarette smoking: 

Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
Heavy 

82 
104 

j4 
94 
38 

91 
27 
14 
8 

18 

122 
39 

30 
111 

16 
34 
39 

Response rate* 

* Crude response rate in each subcategory. 

93.9 
87.5 

83.3 
91..5 
97.4 

&9.1 
&'.2 
92.9 
87.5 
88.9 

90.2 
84.6 

90.0 
90.1 

93.8 
91.2 
89.7 

S.E. 
-w;-

2.6 
3.2 

j.l 
2.9 
2.6 

3.3 
·6.8 
6.9 

11.7 
7.4 

2.7 
'.8 

,., 
2.8 

6.0 
4.9 
4.9 

** Denominators were aU eligible subjects in each group for which information was 
available. Because of missing information for sorne of the variables, the total 
numbers for etmic group, marital status, cigarette smoking and allcohoJ con­
sumption did not equal the total number in the study. 
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APPENDIX - Table " 

RESPONSE RAlES SY AGE, MEAN CENSUS TRACT INCOME, ETH NIC GROUP, 

MARIT AL ST A TUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

'FOR SUSJECTS WITH LUNG CANCER 

Soc io-dennographic . Response rate* S.E. 
character istic lQi* li) T 

Age: 

35 - 59 284 86.6 :' 2.0 
60 + 366 86.3 1.8 

.' Mean census tract incorne: 

<$15,999 177 7'.1 3.3 
16,000 - 26,999 368 90.8 1..5 
>27,000 10' 90 • .5 2.9 

Etmic group: " 

French 379 84.4 1.9 
English 72 91.7 3.3 
ltalian 22 9.5 • .5 4.4 
Jewish .10 90.0 9.' 
Other 39 94.9 3.' 

Marital status: 

Married 413 90.1 1.' 
Non nnarried 11111 81.3 3.3 

Cigarette smoking: 

Nonsmokers 8 87 • .5 11.7 
Smokers .5117 87.6 1.4 

AJcohol consumption 

Never 40 92 • .5 • 4.2 
Social 49 93.9 3.4 
Heavy 14' 8.s • .5 2.9 

r 

* Cruele response rate in each subcâtegory. 

** Denominators were aU eligible subjects in each group for which information was 
available. Secause of missing information for some of the variables, the total 
numbers for et~ic group, marital status, cigarette smoking and alcohol con· 
sumption did not equal the total number in the study. 
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APPENDIX - Table' 

RESPONSE RATES BY AGE, MEAN CENSUS TRACT INCOME, ETH NIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPnO~ 

FOR SUBJECTS WITH PROST A TE CANCER 

Socio-demographic Response ra te * 
~ 

~ 
characteristic Ji;I** % 

Age: 

3.5 -.59 S7 87.7 4.4 
60 + 250 86.4 2.3 

Mean cens us tract income: 

< $1.5,999 91 84.5 3.7 
16,000 - 26,999 

,-
156 87.8 .. 2.6 

>27,000 .54 87.0 Il 4.6 

Ethnie group: 

French 190 88.4 2.) 
English ",6 84.8 '.3 
ltaHan 8 100.0 0 
Jewish 21 71.4 9.9 
Other 16 93.8 6.0 

Marital s~atus: 

Married 196 81.' 2.3 ~ 

Non married 4.5 7 .6 6.4 

Cigarette smoking: 

Nonsmokers 37 89.2 '.1 
S,mokers 1.57 86.6 2.7 

Alcoliol consumption 

Never 28 96.4 3 • .5 
Social 72 87 • .5 3.9 
Heavy .50 84.0 .5.2 

* Crude response rate in each subcategory. 

, 

** Denominators were aU eligible subjects in each group for which information was 
available. Because of missing information for some of the variables, the total 
numbers for edw\Îc group, marital status, cigarette smoking and alcohol con-
sumption did not equal the total number in the study. 
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.- APPENDIX - Table 6 

RESPONSE RATES SY AGE, MEAN CENSUS TRACT INCOME, ETHNIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTIQM 

FOR SUBJECTS WITH BLADDER CANCER 

Socio-demographié 
characteristie , . 

1 

Age: 

3.5 - 59 
60 + 

Mean census tract income: 

<$15,999' 
16,000 - 26,999 
>27,000 

Ethnie group: 

r:rench 
English 
Italian 
Jewish 
Other 

Marital status: 

Married 
Non married 

Cigarette smoking: 

Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
Heavy 

Response rate* 
N** % 

181 
239 

131 
183 

" ,106 

" 
214. ' 
,3-
21 
36 
37 

282 
61 

32 
26S-

41 
60 
73 

87.3 
86.2 

87.0 
&&.0 
84.0 

87.4 
86.8. 

100.0 
66.7 
86.' 

87.6, 
82.0 

7&.1 
87.2 

80.5 
86.7 
91.8 

* Crude response rate in each sOOcategor~. 

. 

, 
\ 

_ i 

2 • .5 
2.2 

2.9 
2.4 
3.6 

2.3 
4.7 

o 
7.9 
'.6 

2.0 
4.9 

7.3 
2.1 

• 6.2 
4.4 
3.2 

** Denominators were ail eligibl'e subjects in each group for which information was 
available. Because of missing information for sorne of the variabJ~s, the total 
numbers for ethnic group, marital status, cigarette smoking and alcohol con-
sumption did not equal the total nun:-aber in the study. . v 
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APPENDIX - Tàble 7 - . 

RESPONSE R.ATES BY AGE, MEAN CE~SUS TRACT INCOME, ETHNIC GROUP, ./ 

MARITAL. STATUS, CIGARETT,E SMOKING, AND ALCOHOL. CONSUMPTION 

FOR SUBJECTS WITH KIDNEY CANCER· 

Socio-demographic 
characteristie 

Ag~: 

3' - 59 
60 + 

Mean e~nsus tract Î1lCome: 

< $15,999 
16,000 - 26,999 
)27,000 

Etmie group: 

French 
English 
Italian 
Jewish 
Other 

Marital stat~: 

Marrie<! 
Non married 

Cigarette smoking: 

Nonsmokers 
Smokers . 

Alcohol consumption 

Never 
Social 
Heavy 

Response rate* 
Nil . % 

77 
69 • 

46' 
68 
32 

77 
22 
8 

12 
13 

100 
22 

26 
77 

12 
24 
26 

87.1 
76.8 

79.2 
72.7 

100.0 
100.0 
84.6 

81.0 
77.3 

84.6 
79.2 

S.E. 
-,,;-

3.8 
.5.1 

7.1 
2.' 
6.9 

4.6 
9.' 

0 
0 

lq.O 

[:.9 
8.'9 

7.1 
4.6 

12.-' 
7.6 
8.3 

, . 

* Crude response rate in each subcategory. 
** Denominators were aU eligible subjects in each group for which\information was 

avallable. Because of l1}issing information for some of the variables, the total 
numbers for. ethnie group, marital status, cigarette smoking and alcohol con­
sumption did not equal the total number in the study. 
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APoPENDlX - Table 8 

RESPONSE RATES 8Y AGE, MEAN CÉNSUS TRACT INCOME, ETI-ItIilC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SU8JECTS WITH MELANOMA 

Socio-demographic 
characteristic 

Age: 

3' ~.59 
60 + 

Mean census tract incarne: 

r <$15,999 
16,000 - 26,999 
>27,000 .-

Ethnic.group: 

French 
English 
ltalian 
Jewish 
Other 

Maritalstatus: 

Married 
Non married 

Cigarette smoking: 

Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
Heavy 

Response rate* 
NU % 

63 
3' 

21 
~2 
36 

30 
22 
7 

13 
"1 

.58 
11 

9 
18 
3 

85.7 
85.7 , 

81.0 
90 • .5 
80.6 

90.0 
77.3 

100.0 
76.9 
85.7 

84.' 
90.9 

94 • .5 
87.' 

88.9 
77.8 
66.7 

~ * Crudè response ra~ in each subcategory. 

• 

\ 

S.E. 
-r 

4.4 
.5.9 

8.6 
4 • .5 
6.6 

.5 • .5 
8.9 

o 
11.7 
13.2 

** Denominators were ail eligible subjects in each group for which information was 
avai1abl~. Because of missing information for sorne of the var~' a les, the total­
numbers for ethnic' group, marital status, cigarette smoking an alcohol con­
sumption did not equal the total number in the study. 
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APPENDIX - Table 9 

RESPONSE RI\TES BV AGE, MEAN CENSUS ~ACT INCOME, ETHNIC GROUP, 
. . 

MARITAL STATUS, CIGARETTE S~OKING, AND ALCOHOL CONSUMPTIÔN 

FOR SUBJECTS WITH NON-HODGKIN'S L YMPHOMA 

J Socio-demographic 
characteristic 

Age) 

3' -'9 
60 + 

) 

Mean census tract income: 

< $1',999 
16,000 - 26,999 
>27,000 

Etmic group: 

French­
English 
ltalian 
Jewish . 
Other" 

Marital statùs: 

Married 

.: 

Non married 

Cigarette smoking:. ~ 
Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
H~~y 

NA % 

94 
74 

.50 • 
n 
43 

94 
22 
8 

11 
11 

110-
2S 

24 
100 

28 
26 
28 

90.4 
8'.1 

'" 
78.0 
93.3 
90.7 

8'.1 
81.8 ~. 

100.0 ' 
90.9 
90.9 . 

90.9 
68.0 

• 87.' 
f...:..9O..& 

".7 
84.6 
89.3 

, 
1 , 

S.E. 
-r 

3.0 
~.1 

1 '.9 
2.9 
4.4 

3.7 
8.2 

Ci 
8.7 
8.7 . 

" .-2.7 
9.' 

6.8 
3.0 

6.6 
7.1 . 
'.8 

'. 

* Crude tesponse rate in eaèh subcateg~y. . ~ , 
** Denominators Viere aU eügibl~ subjects in each group for which irifbrrnatiŒl was 

avallable. _ 8ecause of missing inJormation for sorne of the variables, the total 
numbers for etmic group, marita~ status, cigarette smoking and alcohol con­
sumption cfid not equaJ the total number in the study. . . 
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ÂPPENOlX - Table JO 

SELF-RESPONSE RATES ey AGE, MEAN CENSUS TRACT INCOME, ETHNJC GROUP, • 
MARIT AL STATUS .. CIGARETTE SMOKING, AND ALÇOHOL CONSUMPTION 

1 

FOR.SUBJECTS Willi STOMACH CANCER 

Socio-dernographic Response rate* ~E. 
characteristic ~I* Il T 

a 

Age: 
3j .,59 

" 90 67 .3 4.9 
60 + ' 110 66.7 4.5 

Mean census tract iocomè: 

<. $JS,999 '0 " 90.0 4.2 
16,000 - 26,999 104 '. [j '7.1 4.9 
')27,000 46 64.4 7.1 

Etmic group: 

French '" 
98, 03.0 4.9 

EngHsh 19 89~2 7.1 
ltalian 14 '2.8 43.3 
Jewish -:-- '1 .56.3 17.' 
Other 27 68.4 9.0 

il 
Marital status: 

• • Marned 126 65~1I '4.2 
Nan married 29 70.8 . 8.1f 

, . 
" Cigarette smoking: 

v.t Nansmokers 24 69.9, 9.1f 
, Smokers lU 6S.1f ~r 4.4 

AJcohol consumption 

Never 24 68.7 9.' 
Social 23 .57.1 10.3 
Heavy 18 79.8 9 • .5 

* " Crude res.,ponse rate in each subcategory. " 
** Denominators were aU eligible subjects il'!. each group for wb.Lch inforrnatioo was 

avallable. Be:cause of missing "infprmatipW for sorne of the variables, the total 
nurnbers for etmic group, marital stattA, cigarette smoking and alcohol coo­
sumption did not equal the total number1n t~ 'Study. 
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APPENDIX - Table Il 

SE'tF-RESPONSE RATES'BY AGE, MEAN CENSUS TRACT INCOME, ETH NIC GROUP, 

" MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR 5t:JBJECTS WITH COLON CANCER 

Socio-demographic 
characteristic 

, Age: 

3.5 - .59 
60 ;+ 

01 

Mean census traét income: 

$U,999 
16,000 - 26,999 

27,000 

Ethnfc group: 

French 
Engllsh 
ltalian 
Jewish 
Other 

Marital status: 

Married -
Non married 

Cigarette smoking: 

Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
Heavy 

, 
Response rate* 

NA /" ct) 

189 
317 

> 141 
2'0 
ln 

244 
79 
32 
40' 
36" 

316 
89 

69 
270 

42 
63 
27 

t 

60.6 
74.3 

62.9 
, 78.9 

'9.6 
87.1 
-'6.8 

64.8 
80.1 

69.1 
71.2 

70.7 
68.3 
97.2 

./ 

S.E. -r 

3.6 
2 • .5 

3.1 
4.6 
8.7 
'.3 
8 .. 3 

2.7 
4.2 

'.6 
2.8 

7.0 
'.9 
3.2 

*. 
** 

Cnide response rate in each slix:ategory. ... 
Denominators were all eligible smjects in each group'for whlch information was 
available. Because of missing information for some of the variables, the total 
numbers for ethnie group, marital status, cigarette smoking and alcohol con­
sumption did not equal the total number in the study. 
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APPENDIX - Table 12 

SELF-RESPONSE RATES SV AGE, MEAN CENSUS TRACT INCOME, ETHNIC GROUP. 

MARITAL STATUS, CIG"RETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SUSJECTS WITH RECTAL CANCER 

Socio-demographic 
characteristic 

Age: 

35 - .59 
60 + •. 

Mean census tract income: 

< $1.5,999 
16,000 - 26,999 
)27,000 

Etmic gro,",p: 

French 
English 
ltalian 
Jewish 
Other 

Marital statusz 

Married 
Non married 

Cigarette smoking: 

Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
Heavy 

Response rate* 
N** CR) 

82 
104 

'4 94 
98 

91 
27 
IIf 
8 

18 

122 
39 

30 
111 

16 
34 
17 

71.1 
79.' 

79.4 
• 7.8.7 

77.9 

73·,V 7'.3 . 
70.8 
86. 
77.1 

7'.3 
77.2 

81.3 
76.2 

80.0 
84.7 
73.0 

* Crude response rate in each subcategory. 

S.E. -r 

'.0 
4.0 

,., 
4.2 
4.2 

4.6 
8.3 

12.2 
11.9 
9.9 

3.9 
6.7 

7.1 
4.0 

10.0 
6.2 

10.8 

** Denominators were aU eligible subjects in each group for which information was 
avaiJable. Because of missing information for sorne of the variables, the total 
numbers for ethnie group, marital status, cigarette srhoking and alcohol con­
surnption did Jl:0t equal the total number in the study. 
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APPENOIX '- Table 13 

SEL.F-RESPONSE RATES SV AGE, MEAN CEN9US TRACT INCOME, ETHNie GROUP, 

MARITAL ST ATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SUSJECTS WITH LUNG CANCER 

Socio-demographic 
charactsristic 

Age: 

35 - .59 
60 + 

Mean census tract income: 

<$1.5,999 
16,000 - 26,999 
')27,000 

EtlYlic group: 

French 
Englis~ 
ltalian 
Jewish 
Other 

Marital status: 

Married 
Non married 

Cigarette smoking: " 
Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
Heavy 

tJ 

284 
366 

177 
368 
10.5 

379 
72 
22 
10 
39 

. 
413 
144 

8 
.547 

40 
49 
43 

Response rate* 

.59.3 
63.6 

60.3 
.58.8 
29.0 
39.9 
81 • .5 

60.7 
~67.0 

7.5.0 
62.3 

71.9 
.59.8 
78.9 

Cr~e response rate in each slbcategory. 

f 

\ 

2.9 
2.5 

2.9 
2.6 
4.9 

2 • .5 
.5.8 
9.7 

IS.S . 
6.2 

2.4 
3.9 

1'.3 
2.1 

7.1 
7.8 
6.2 

* 
** Dt.:nomÎl\8tors were al1 eligible subjects in each group for which information was 

avallable. Because of missing information for sorne of the variables, the total 
numbers (or ethnic group, marital status, cigarette smoking and alcohol con­
sumption did not equal the total number in the study • 

• 

• 1 
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APPENDIX - Table 14 • 

SELF-RESPONSE RATES SV AGE, MEAN CENSUS TRACT INCOME, ETH NIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND AlCOHOL CONSUMPTION 

FOR SUBJECTS WITH PROSTATE CANCER 
" 

Socio-demographic Res~se rate* S.E. 
characterlstic NU % T" 

Age: 

35 -'9 57 68.1 6.2 
60 + 2'0 73.1 2.8 

Mean census tract incorne: 

< $15,999 97 77.2 4.3 
16,000 - 26,999 U6 76.9 3.4 
)27,000 '4 76.8 j.8 

EtlYlic group: 

French 190 71.0 3.3 
English 46 69.1 6.8 
ltalian 8 100.0 3.5 
Jewish 21 83.3 8.1 
Other 16 70.2 11.4 

Marital status: 

Married 196 68.8 J.3 
Non married 45 15.8 6.4 

Cigarette smoking: 

Nonsmokers 37 13.8 7.2 
Smokers 1'7 15.0 J.' 

Alcohol consurnption 

Never 28 63.6 9.1 
Social 72 73.5 5.2 
Heavy 18 84.7 8.5 

" "-

* Crude response rate in each subcategory. 
** Denominators were aIl eligible subjects in each group for which information was 

available. Because of rnissing information for sorne of the variables, the total 
vnumbers for ettnic group, marital status, cigarette smoking and alcohol con-
sumption did not equal the total number in the study. 
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APPENDIX - Table 15 

SELF-RESPONSE RATES BV AGE, MEAN CENSUS TRACT INCOME, ETHNIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION . 
FOR SUBJECTS WITH BLADDER CANCER 

Socio-demographic 
characteristic 

Mean census tract incorne: 

<$1',999 
16,000 - 26,999 
>27,000 

Etmic group: 

French 
English 
Italian 
Jewish 
Other 

Marital status: 

Marrie<! 
Non married 

Cigarette smoking: 

Nonsmokers 
Smokers 

Alcohol consumption 

Never 
Social 
Heavy 

Response rate* 
Ni* % 

181 
239 

131 
183 
106 

214 
'3 
21 
36 
37 

282 
61 

32 
26' 

41 
60 
34 

73.8 
72.6 

72.2 
68.6 
82.0 

71.1 
7.5.1 
'6.3 
91.3 

' 76'.7 

72.0 
76.9 

74.9 
73.2 

78.9 
74.6 
70.2 

1t Crude response rate in each subcategory. 

S.E. 
~ 

3.3 
2.9 

3.9 
3.4 
3.7 

3.1 
'.9 

10.8 
4.7 
7.0 

2.7 
'.4 

7.7 
2.7 

6.4 
.5'.6 
7.8 

** Denominators were aU eligible subjects in each group for which information was 
available. Because of missing information for sorne of the variables, the total 
numbers for etmic group, marital status, cigarette smoklng and alcohol con­
sumption did not equal the total number in the study • 
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APPENDIX - Table 16 

SELF-RESPONSE RATES SV AGE, MEAN CENSUS TRACT INCOME, ETHNIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SUBJECTS WITH KIDNEY CANCER 

SociO-demographic Rese2!!se rate* S.E. 
characteristic f:lli IN; -r 

Age: 

3' -'9 77 61.7 ,., 
60 + 69 77 .5 .5.0 

Mean cens us tract incorne: 

< $1.5J 999 46 94.9 3.3 
16,000 - 26,999 68 '7.' 6.0 
> 27,000 32 .57.1 8.8 

Ethnic group: r • 

French 77 72.9 '.1 
English 22 69.7 9.8 
Italian 8 '0.4 17.7 
Jewish 12 46.2 14.4 
Other Il 76.3 11.8 

Marital status: 

Marrie<! 100 70.3 4.6 
Non married 22 66.6 10.1 

Cigarette smoking: 

Nonsmokers 26 60.9 9.6 
Smokers 77 71.6 '.1 

Alcohol consurnption 

Never 12 89.3 8.9 
Social 24 68.' 9.' 
Heavy 6 64. ).l 19.6 

* Crude response rate in each subcategory. 

** Denominators were ail ebgible subjects in each group for which information was 
available. Because of missing information for sorne of the variables, the total 
numbers for ethnie group, marital status, cigarette smoking and aJcohol con-
sumption did not equaJ the totaJ number in the study. 

.. 
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APPENDIX - Table 17 
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SELF-RESPONSE RATES BV AGE, MEAN CENSUS TRACT INCOME, ETHNIC GROUP, 

MARITAL STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SUBJECTS WITH MELANOMA 

Socio-demographic 
character iStlC 

Age: 

35 - 59 
60 + 

-
Mean census tract income: 

< $15,999 
16,000 :. 26,999 
) 27,000 

Ethnic group: 

French 
English 
ltalian 
Jewish 
Other 

Marital status: 

,Married 
Non married 

• Cigarette smoking: 

Nonsmokers 
Smokers 

AJcohol cons,umption 

Never 
Social 
Heavy 

ResJ?O!lse rate* 
Nb % 

63 
35 

21 
42 
36 

30 
22 

7 
13 
7 

58 
11 

18 
24 

9 
18 

2 

p 

.y 

77 .1 
66.9 

78.8 
71.7 
7d.5 

77 .6 
71.6 
44.3 
n.1 
72.9 

78.3 
59.8 

83.3 
83.3 

89.3 
67.l 
44.8 

* C.ude response rate in each subcategory. 

S.E. -r 

.5.3 
8.0 

8.9 
7.0 
7.6 

7.6 
9.6 

18.8 
• 12.0 

16.8 

5.4 
14.8 

8.8 
7.6 ~ 

10.3 
11.1 
35.2 

** Denominators were aIl eügible subjecu in each group for which information was 
available. Because of missing information for sorne of the variables, the total 
numbers for ettvlic group, marital status, cigarette smokj~ and alcohoJ con­
sumption did not equal the total number in the study. 
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APPENDIX - Table 18 

SELF.RESPONSE RATES SY AGE, MEAN CENSUS TRACT INCOME, ETH NIC GROUP, 

MARITA~ STATUS, CIGARETTE SMOKING, AND ALCOHOL CONSUMPTION 

FOR SU8JECTS WITH NON-HODGKIN'S L YMPHOMA 

Socio-demographic Response rate* S.E. 
characte~istie N** % T 

"' 
Age: 

35 - 59 94 59.9 5.1 
60 + 74 75.2 5.0 

Mean census tract income: 

<$15,999 '0 77.3 5.9 
16,000 - 26,999 n '7.3 5.7 
>27,000 43 70.6 7.0 

Ethnie group: 
"-

French 94 6'.2 4.9 
English 22 80.1 8.' 
Italian 8 ".1 17.6 
Jewish 11 48.3 15.1 
Other 11 57.4 14.9 

Marital status: 

Married 110 6).6 4.6 
Non married 25 76."9 8.4 

Cigarette smoking: 

Nonsmokers 24 70.4 9.3 
Smokers 100 68.1 4.7 

Aleohol eonsumption 

Never 28 .56.3 9.4 
Social 26 70.6 8.9 
Heavy 14 49.2 13.4 

* Crude response rate in eaeh subcategory. 
** Denominators were a1l eligible subjects in eaeh group for whieh information was 

available. Seeause of missing information for some of the variables, the total 
numbers for ethnie group, marital status, cigarette smoking and alcohol con­
sumption did not equal the--tiltal number in the study. 
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