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ABSTRACT

The purpose of the thesis was to investigate aspects of breast cancer screening such as the
feasibility, non-atiendance and adverse effects of a general mammography screening program.
A second objective was to examine whether risk factors for cervical neoplasia could be

identified for potential utilization in a selective screening program for cervical cancer.

Five data sets were used; a cohort of women aged 40 or older (N =4,290) invited to have a
free screening mammogram in the Third Tromsd Study; a mailed questionnaire survey
conducted after six months among 743 subjects (attenders, non-attenders and women never
invited) and an interview survey conducted after 18 months among 126 women who had a
false positive mammogram screening exam together with 152 women with a negative exam.
Women aged 20 to 49, who participated in the Second Tromsd Study (N =%,506), were
followed for ten years for the development of cervical intraepithelial neoplasia and cervical
cancer by linkage of their personal identification number in the Pathology Registry of the
University Hospital in Tromsd. The fifth data set constituted all records pertaining to cervical
specimens obtained from 1972 through June 1989 in Troms and Finnmark, the two
northernmost counties in Norway {(N=352,718).

The rtesults from this thesis show that organized breast cancer screening with mammography is
technically feasible with & central unit responsible for the administration of the screening and
the interpretation of the mammogram and with local responsibility for the diagnostic work-up.
The most frequently reported reason for non-attendance was pot having the opportunity. Non-
attenders also reported a low level of breast cancer anxiety compared with the general
population. The adverse effects suffered by women with a false positive mammogram in an
organized screening is not of a magnitude that should discourage such screening. Current
cigarette smoking, ever oral contraceptive use, cervico-vaginal infection with Trichomonas
Vaginalis and Human Papillomavirus identified by Pap-smear were found to be risk factors for
cervical neoplasia. However, these risk factors did not fulfill the criteria of making selective

screening for cervical cancer worthwhile compared with screening of the total population.

Key words: cancer anxiety; cefvical cancer; cigarette smoking; follow-up studies;

mammography screening, Norway; oral contraceptive use; papillomavirus; guality of life



Life is short

And the art long
The occasion instant
FExperiment perilous
Decision difficult.

-Hippocrates

Nature is probabilistic

And information incomplete
Outcomes are valued
Resources limited

Decisions unavoidable.

Weinstein et., af
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3. AIMS OF THE THESIS

To investigate aspects of breast (Papers I-III) and cervical (Papers IV-VI} cancer

screening.

Specifically 10t

1 - examine the feasibility, non-attendance and adverse effects of mammography screening
{(Paper I-HI).

2 - examine whether risk factors for cervical neoplasia can be identified for potential

utilization in a selective screening program for cervical cancer (Papers IV - VI).

4. ABBREVIATIONS

BSE = Breast Self Examination

Ci = Confidence Interval

CIN = Cervical Iniraepithelial Neoplasia
CIN I = Cervical Intraepithelial Neoplasia Grade I
FP = False Positive

IR = Incidence Rate

NA = Non-attenders

QC = Qral Contraceptive

P8 = Population Sample

SN = Screening Negative

HPV = Human Papiliomavirus

TV = Trichomonas Vaginalis
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5, INTRODUCTION

Worldwide, breast and cervical cancer are the most frequently diagnosed cancers in the
female population. They comprise about one-third of all new cases of cancer among
women (Parkin et al., 1988). Breast and cervical cancer rank number one and four,
respectively, as causes of cancer death among women 35 to 54 years of age in the
Western World (Muir et al., 1988).

Primary preventive measures involve entirely asymptomatic individuals, thus raising
substantial ethical problems. Primary prevention of breast cancer through treatment with

anti-estrogens (tamoxifen) (Cuzick et al., 1986) and for cervical cancer through vaccina-

tion have been suggested (zur Hausen, 1989). However, prevention by means of such
measures is unlikely to be an option for women in the foresecable future {Fentiman,

1989; zur Hausen, 1989).

In Norway, about 1900 women are diagnosed with breast cancer cach year {The Cancer
Registry of Norway, 1990) while close to 700 women will die from the disease (The
Central Bureau of Statistics, 1990). The age-adjusted incidence of breast cancer increased
by 50% from 1955 to 1984 (Tretli and Haldorsen, 1990). Although, the 3-year relative
survival rate during the same decades increased significantly from 59% to 67% (Host and
Lund, 1986), this is believed to be duc to an earlier stage distribution rather than
improved treatment. Recently treatment with tamoxifen has shown a slight effect on
short-term relative survival [rom breast cancer, while the long-term effect is still unknown

(Farly Breast Cancer Trialists’ Collaborative Group, 1988).

Annually about 350 new cases of cervical cancer are diagnosed in Norway (The Cancer
Registry of Norway, 1990), while approximately 130 women will die from ihe disease (The
Central Bureau of Statistics, 1990). The incidence of cervical cancer rose from the 1950s
to the mid 1970’s after which a slow decline started. During the same periocd, the
mortality raie has shown a downward trend for women aged 25 through 54 (Lund et al,
1684). Most of this reduction is also likely 10 be due to a more favorable siage

distribution.
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Control of breast and cervical cancer should ideally be achieved cither by preventing the
diseases from occurring or by curing individuals who develop the discase with effective

treatment. Currently this is not so and other measures may be appropriate.

Secondary preventive measures identify and treat asymptomatic persons who have already
developed preclinical disease, but in whom the disease itself has not become clinical
evideni. Secondary prevention, in the form of population screening, appears 10 be a
reasonable approach as a means of breast and cervical cancer control. Nevertheless,
screening is a difficult, complex, and not always a successful endeavor. Furthermore, a
screening program entails intervention in a healthy population and therefore carrics an
ethical responsibility for the total impact on the population involved. As the costs and
benefis of screening are stated in relative terms, the answer to the question of whether
the benefits do outweigh the adverse effects wiit depend on how much weight the
different factors are given and how strong the evidence needs to be on benefits and risks.
This thesis examines some aspects of breast and cervical cancer screening which have not

been suificiently addressed.

The theoretical principles of cancer screcning are reviewed in chapter 6. The five data
sets utilized are described briefly in chapter 7. For more detailed information about
methods, statistical analysis, and resulis of the different studics the reader is referred to
the enclosed papers. The main results from the papers are summarized in chapter 8,
while their contribution in the context of breast cancer and cervical cancer screening is
discussed in chapter 9. In chapters 1¢ and 11 the conclusions and references are dis-
played, respectively. The six original papers and 1wo of the survey insiruments are

enclosed in the appendix.
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6. BACKGROUND

Screening for disease control can be defined as the examination of asymplomatic people
in order to classify them as likely, or unlikely, to suffer from the disease that is the object
of the screening. Subjects who appear likely to have the disease are evaluated further to
arrive at a final diagnosis. The individuals who are then found to have the disease are
treated. The organized application of early diagnosis and treatment activities in large
groups is often described as mass sereening or population screening (Morrison, 1985).

Three scientific concepts for population screening for cancer will be considered.

1y Cancer suitable for screening

The cancer should cause considerable morbidity, disability or mortality and as such be a
public health problem. A second prerequisite is that the cancer must have a treatment
that when applied to the screen-detected stage of the disease, has a more favorable
outcome than treatment applied after symptoms have led to diagnosis {Cole and Morri-
son, 1980).

The proportion of subjects who will benefit from this early detection is directly related to
the natural history of the specific cancer. The preclinical phase of a discase begins when
the pathological process is first present and ends when signs and symptoms appear. The
detectable preclinical phase is the last part of the preclinical phase for which the patho-
logical process can be detected by the screening test (Cole and Morrison, 1980). If few
preclinical cancers progress to invasive cancer little is gained by screening. I a majority
of them will later progress, early detection and effective treatment in the preclinical phase
will decrease the incidence of invasive cancer. A third prerequisite is that the cancer

must have a relatively long detectable preclinical phase 1o avoid continuous rescreening of

the subjects.

Although treatment efficacy is a fundamental requirement for screening 10 be worthwhile,
it is often difficult to determine with certainty whether early diagnosis truly improves the
outcome. This is due 1o lead-time and length bias. lLead ume is the interval beginning

when a disease is detected by screening and ending when it would otherwise have been
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diagnosed in the absence of screening. Lead time bias resulis from the apparent
extended survival of persons diagnosed during screcning because the amount of Jead time
is added io the vsual length of the survival period (from sympiom-based diagnosis to
death). Length bias refers to the tendency of screcning 10 detlect a disproportionaie
number of cases of slowly progressive disease and miss aggressive cases that, due 1o ihe
rapid progression, have a short duration of the detectable preclinical phase (Cole and
Morrison, 1980; Morrison, 1985).

2} Suitable test

The screening iest should be acceptable to the population targeted. as painless as
possible, not cause morbidity, be easy to perform, and be inexpensive. The primary
measure of a screening test is its validity, This refers to the extent to which a test
measures what it purports to measure. The two basic measures of the validity of the
screening test are sensitivity and specificity. The sensitivity is its ability to detect persons
with preclinical discase; that is the number of positives detecled divided by the number of
persons screened who actually have the disease. The specificity of a test is its ability to
identify persons {ree {rom discase, that is the number of negatives screened divided by the
number of those screened who do not have the discase. The screening test may success-
fully Iabel those with early disease as positive and those without as negalive, do one , the
other or neither. Hence, subjects participating in a screening program may be classified
inte four categories; true negatives, true positives, false negatives, and false positives. The
gain versus adverse effects from the screening for an individual will vary according to
which of the four groups the subject belongs (Cole and Morrison, 1980; Morrison, 1985).
Another measure of the screening test is its reliability. This is the ability of the test to
obiain the same result when repeated. The reliability may be low due io interobserver or
intraobserver disagreement. A test that is highly sensitive must be highly reliable, while

the oppositc is not necessarily true {Morrison, 1983).

3} Suitable screeming program
A screening program invoives the use of a screening test to detect the preclinical phase of
the disease of interest in a particular (larget) population. Typically the indicators of

effect of a screening program are classified according 1o process and cutcome measurcs.
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The first term is related to administrative and organizational aspects like the number of
persons examined or the cost of the screcning program. The outcome measures are
related to the aim of the program i.c. for cancer usually a reduction in risk or morality
from the disease. The advantage of some process measures, is that they may be obtained
readily. However, they may not give any indication on how successiul the program is in

achieving the goals of the sereening (Cole and Morrisen, 1980).

An example of a process measure 15 the predictive value of 2 positive tesi. I is the
proportion of true positives among all who have screening positive resulis. The major
determinants for the predictive value are, {or rare diseases as cancer, the prevalence of
the detectable preclinical disease in the examined population and the specificity of the
screening test as the specificity operates on the vast majority of subjects who are disease
free, As the predictive value is a proporiion, it can have the same value for tesis which
differs greatly in how many preclinical cases they detect and in how much influence they

can have on cancer control (Cole and Morrison, 1980).

The two measures of validity; sensitivity and specificity, may also be applied to the
screening program. The program sensitivity is then the proportion of persons diagnosed
as having the disease as a result of screening among all of the persons with the disease in
the target population. Pregram specificity is the preportion of persons not diagnosed as
having the disease in the discase-free part of the target population (Hakama, 1985).
There may be substantial differcnces in test sensitivity and program sensitivity on the one
hand, and in :est specificity and program specificity on the other. A valid screening test is
a prerequisite for a successful program, but the program may fail even if the test is valid.
The positive predictive value of a screcning program may be enhanced by a high test
specificity, by a high altendance rate in a general population, or by screening high-

prevaience (i.e. high risk) persons (Hakama, 1983).

A screening program may be crganized, opportunistic or selective. Hakama et al. has de-
scribed the following as essential elements of an organized screening program: The targe:
population should be identified as well as the individual subjects. Measures should be

available to insure high coverage and attendance. The program should require adegquate
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facilitics for field-, izboratory-, diagnostic confirmation, and trcatment. Also necessary is
a referral system between the individual, the laboratory and the clinical facility for
diagnosis of abnormal screening iests, for management of any abrormalitics found and for
providing information about normal screening tests. It is imporiant 1o perform an
evaiuation and monitoring of the total program in terms of incidence and mortality rates
among those attending, and among those not attending, at the level of the total target
population. Quality control of the epidemioiogical data as well as of cach [acility/part of
the program should be put in 1o operation (Hakama et al., 1985). This quality contro}
should also entail measurements of possible adverse cifects the program may produce in

the target population,

A screening may be calied opportunistic (spontancous) when the subjects go for a general
examination, during which the opportunity is taken to perform the screening test (Miller,
1985; Laara et al., 1987). An opportunistic screening tends to emphasize the sensitivity
more than the specificity. Thus, the case finding becomes the most imporiant aspect of
the screening. This may easily result in an over-use of clinical services.

The main criticism against such screening is therefore that their objectives are related (o
process measures (e.g. how many cases found, how many Pap-smears that are processed
during a period) rather than the outcome measures {c.g. reduction in mortality) (Anoxn.,
1985; Laara et al., 1987).

In a broad scnse, all screening programs are selective to some extent as the target
population is ailways defined by age and often by gender. Selective screening usually
means applying the screening test to only a subpopulation that has a high risk for the
disease. The information on such factors should preflerably be readily obtainablie without
having to contact cach person in the population {(Morrison, 1983). The purposc of
selective screening is to reduce the cost of the program. If this goal is to be achieved the
risk factors classifving the subjects info risk groups should be casily recognized, strongly
related to the disease and not highly prevalent in the general population. The factors
utilized in defining the high-risk group need only be risk markers for the disease ané not
necessarily causal factors. To be able to classify subjects as being at high or low risk and

thereby be able to perform selective serecning, the target population must be defined. A
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substantial proportion of the 1otal number of cancers in the targetl popuiation should then
be detected in the high-risk group i.c., only a low cases should originate in the low-risk

group not subjecied to screening (Hakama, 1983).

The desired reduction in cost can be in terms of resources required or adverse effects of
the program or both. A sclective screening will change the program validity, i.e. the
program sensitivity will decrease and the program specificity will increase, compared with
screening the total population. The program sensitivity decreases since the ability to
detect the true cases in the low-risk population disappears when only high-risk groups are
screened. ‘The program specificity increases since all the subjects in the low-tisk group
will be assumed test negative and the vast majority rightfully so. When the specificity
increases, the number of false-positive cases and thereby the number of women exposed
to possible adverse effects of the program decreases. Thus, there is a reduction in the
cost in terms of money and adverse effects per true case found by a selective compared

with a nomn-selective screening program {Hakama, 1983).

However, the success of a selective screening depends on what proportion of all cases of
the disease in the targel population the program is able to identify. This proportion
depends heavily on the risk of discase in the high-risk group compared 10 the risk in the

low-risk group (relative risk). In Table I (from Hakama, 1985 based on Hakama et al.

1979) the cost is given as the size of the high-risk group to be screened. The upper limit
of the program sensitivity will then be the total number of cases in the high-risk group as
a percentage of the total number of cases in the population. Table I shows that in order
to detect more than 80% of the total cases in a high-risk group comprising 20% of the

total population, the risk in the high-risk group would have 1o be almost 20 times that in

the low-risk population (I1akama, 1985).

If a few strong risk factors are known selective screening can be based on a combinatien
of several risk factors. A risk score can be constructed depending on what risk factors the
subject has been exposed to. Subjects with a score over a certain level (several risk
lactors) may be defined as a high-risk group. If the risk factors are independent, the size

of the population exposed decrzases as the number of risk factors increases. Therefore,
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when the high-risk group is defined by a combination of risk factors rather than by only
one risk factor, program sensitivity decreases further as the high-risk group is decreasing
in size. An aliernative approach to reduce the cost of a screcning program is to vary the
screening intervai according to the presence or absence of risk factors. This proposal is
based cn the notion that the risk factor not enly increascs the incidence, but also leads to

a discase with a shorier detectable preclinical phase (Hakama, 1985).

Subjects who participaie in screening programs seiect themsclves. Compared {o the
general population, they are often healthier and more health conscious and their risk of
developing disease is different from that of the non-attenders. This is often referred 1o as
the healthy screenee bias (Morrison, 1985). This bias can be an importani limitation o

the success of any screening program.
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7. MATERIALS

The original papers in this thesis are based on five different data sets which are described

briefly below.

The Second and Third Tromso Study

The Tromsd Studies are collaborative actions by the National Health Screening Service
and the Faculty of Medicine of the University of Tromso in close cooperation with the
local health authorities. The main objectives are 1o examine changes in cardiovascular
risk factors in the population and the determinants of these changes. The First Tromsd
Study was conducted in 1974 and complete details of the methods are given elsewhere
(Thelle ¢f al., 1976). Between 197% and 1980 all men (N=11,423} aged 26 Lo 54 and all
women (N= 9,906) aged 20 to 49 living in the municipality of Tromsd were invited 1o
participate in the Second Tromsd Study (Thelle et al,, 1983, Jacobsen and Thelle, 1988).
The Third Tromsd Study was conducted in 1986-1987. Altogether 29,026 men and women

were invited. An additional evaluation was performed in the Third Tromsé Study as

women aged 40 or older (N =4,290) were invited to have a free secreening mammaogram,
Thirty-three women who met and had their mammogram taken without an invitation are
also included in the material. This thesis utilizes data obtained from women in both the

Secorid and Third Tromsé Study.
The Mailed Quesiionnaire Survey

A questionnaire was mailed to four groups of women six months after the mammography
screening in the Third Troms6 Study was {inished. The follow-up survey was conducted
among 179 women with a false positive screening mammogram, a random sample of 250
women selected from those with a negative result, alt the non-attenders (N = 670}, and a
random sample of 250 women (i.c. a population sample) who lived in another city, had

not been invited, but were otherwise comparable. Altogether 743 women completed this

questionnaire.
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The Interview Survey

Women in the false positive and screening negative group who had indicated in the
mailed questionnaire that they would allow a personal interview were contacted approxi-
mately one year after the first follow-up survey. Responses 1o the mammography

screening were collected by interviewing 278 such women.

The Pathology Registry

The Department of Pathology of the University Hospital of Tromsé is a referral center
for all cytologic and histologic specimens obtained in Troms and Iinnmark, the two
northernmost counties in Norway. To some cxtent the Department of Pathology is also
used as a referral center for specimens obtained in Nordland. All records pertaining to
cervical specimens obtained from 1972 through June 1989 (N=352,718) were extracted
from the Pathology Regisiry.
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8. MAIN RESULTS

Mammography screening: Feasibility, Non-attendance and Adverse effects

Paper I

Paper I describes a model for an organized screening program for breast cancer by
mammography. It is concluded that a central administration of both the screening and
the interpretation ol the mammogram with subsequent local diagnostic work-up is
technically feasible. A high attendance rate was achicved. It is recommended to have
double readings of the screening results as this increases the predictive value of a positive

mammogram.

Paper Il

The results from the mailed guestionnaire survey show that the most frequently reported
reason for non-atiendance was not having the opportunity. The non-attenders also
reported to a lesser extent 1o have breast cancer anxiely than a random sample of women
from the general population who were not invited, but otherwise comparable. More than
30% of women in the population sample reported anxiety about having breast cancer. At
the time of the survey the prevalence of anxiety about having breast cancer was signifi-
cantly lower among women who had had a negative mammogram compared with the
population sample. The vast majority of the study subjects indicated a positive attitude

toward mammography that had not been adversely affected by screening experience.

Paper Il

This paper, based on the interview survey, shows that women with a false positive
mammogram report the same quality of life as do women with a negative mammogram
when interviewed 18 months after the mammography screening. A false positive mammo-
gram was described by 5% of the women as the worst thing they ever had capericnced.
Almost a third of the women who underwent surgery were suffering long-term conse-
guences in terms of pain and reduced sexual sensitivity in the biopsied breast. However,
most women with a false positive result regarded this experience, in retrospect, as but one

of many minor stressful experiences creating a temporary decrease in their guality of life,
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Cervical cancer screening: Edentification of risk-factors for a potential selective screening

Paper IV

This report investigates whether cigaretie smoking can be identified as a risk factor for
cervical intraepithelial neoplasia grade I (CIN III} or cervical cancer among a cohort of
women from the Second Tromsd Study. The resulis indicate that current smokers (at the
time of the healih survey) experience a higher incidence of CIN Iii than do nonsmokers.
The study also dispiays a dose response relation between various measures of smoking

intensity and the CIN III incidence rates.

Paper V.

This study focuses on oral contraceptive use as a potential risk factor for developing
cervical neoplasia (CIN) in the cohort of women from the Second Tromsé Study. An
increased risk of cervical neoplasia was found among both current and former {(at the
time of the survey) oral contraceptive users as compared with never users. The study also

suggesis a relationship between age at siart of oral contraceptive use and CIN,

Paper Vi

In this follow up study cervico-vaginal infections by Trichomonas vaginalis and Human
Papillomavirus are investigated for their possible causal relationship with CIN IIL. The
study is conducicd among a cohort of women with Pap-smears referred from Troms and
Finamark Counties to the Pathology Registry of the University Hospital of Tromsd. An
increased incidence rate of CIN III was found both among women with Trichomonas
vagingalis infection and among women with Human Papillomavirus infection compared to

women infected with neither of these.
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8. GENLERAIL DISCUSSION

EBreast cancer

Suitable disease, suitable test, suitable program

Breast cancer is the most important cancer in Norwegian women in terms of mortality
and morbidity and must be considered a public health problem. The mammeography
procedure has the potential of detecting breast tumors in asymptomatic women (Tabar et
al., 1983) and treatment of early detected cases offers advantages over later treatment in
terms of morbidity and mortality (Miller et al.,, 1990; Sigurdsson et al.,, 1991). The
preclinical phase of breast cancer is believed to be of such duration so that 2-yearly
screening is recommended to be sufficient for women over the age of 50 (Tabar gt al,,
1987).

Nevertheless, the lack of effect of mammography screening on total mortality, the fact
that not all programs achieve the same reduction on breast cancer mortality, and the cost
and possible adverse effects have created some controversy about how large the net
health benefit from mammography screening really is (Skrabanek, 1985; Wright, 1986;
Eddy et al., 1988; Skrabanck, 1988; Devitt, 1989; Schmidt, 1950).

Reduction in meriality

Several studies have been undertaken to evaluate the effect of mammeography screening
on mortality (Shapiro et al., 1982; Collette et al., 1984; Verbeck et al., 1984; Tabar et al,,
1985; Palli et al., 1986; Chamberlain et al., 1988; Anderson et al., 1988, Roberts et al.,
1990 ). In three recent reports (Chamberlain gl al., 1988; Anderson et al., 1988, Roberts

et al., 1990) the mortality from breast cancer in the screened population was only slightly
different from that among conirols several years after the start of the study. The recent
results of the Stockholm trial seem to be more favorable (Frisell gt al., 1991), and the last
results from the Swedish two-county trial are promising. After more then ten years of
follow-up this program achieved some 40 % reduction in breast cancer mortality for
women over 30 years of age, screened every 33 months (Duffy et al., 1991). It seems
reasonable to conclude from these studies that a reduction in mortality from breast cancer

can be expected for women aged 50 and older.
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Feasibility
Paper [ was a {easibility study not designed to evaluate the reduction in mortality. It
addressed how an organized population screening might be implemented in the Norwe-
gian environment. Although not without problems, the model tried out was [casible
(Paper I). A somewhat similar model, 2 central administration with 11 regional mam-
mography centers has been chosen for the nationwide breast cancer screening program in
Finland. A centralized Mass Screening Registry for identification, invitation and follow-
up of the cohorts has been established within the Finnish Cancer Registry. After two
years, an attendance raie of 88% was reported (Hakama et al,, 1991). If seems reason-
able to assume that nationwide screening could also be feasible in Norway if such a public

health policy was implemented,

Nomn-attendance

As described earlier a high degree of compliance is important in order for a screening to
be maximally effective. Several studies have indicated that non-compliers constitute a
high-risk group for fatal breast cancer {Chamberlain gt al., 1988; Anderson et al., 1988;
Duffy et al., 1991). It is, however, difficuli to investigate the reasons for non-attendance
as they also tend to have a low response rate when surveyed (Paper 1I, Rutledge et al.,
1988: Baines ¢t al., 1990; Fallowfield et al., 1990). The results from these studies may
therefore be distoried by selection bias. Nevertheless, inconvenience and travel distance
seem (0 be important factors for non-attendance in our study as well as in others

( Rutledge et al., 1988 ; Rimer et al., 1989 ; Baines et al,, 1990 ). Thus, a

convenient location of the mammography screening unit seems likely to enhance the

compliance.

Another finding from this thesis is that the non-attenders do not have the same concern
aboui breast cancer as do those attending or those not invited. Since perceived
vulnerability to breast cancer has been shown to be related to attendance in other studies
(Calnan, 1984; Nielsen, 1990; Lerman et al., 1990) the lack of such may be one pressing
reason for non-compliance. One of the challenges is therefore 1o increase utilization,
while avoiding an increase in the already significant prevalence of anxiety about breast

cancer among women. Furthermore, education efforts aimed at informing women that



mammography can detect cancer in the absence of symploms is believed to be more
effective than increasing a woman’s perception of her susceptibility (Vernon et al,, 1990).
The suggestion to collaborate with health prometion experts to improve screening
attendance rates therefore seems reasonable (Rutquist gf al., 1990). However, as there is
still controversy about the net gain for the individual woman (Schmidt, 1990}, she must be
allowed to make her own decision whetker to attend or not and should not be bothered

by repeated screening invitations {Fallowfieid et al., 1990; Fakama ¢t al., 1991).

Positive predictive value

The significance of a low positive predictive value depends very much on the
consequences of a positive test. If such a test is foliowed by an expensive or potentially
dangerous diagnostic examination it is important to achieve a high predictive value
(Morrison, 1983). There is an ongoing discussion on whether to use single or doubie
readings, and single or multiple views. The advantage achieved if a single mediolateral-
oblique view Is used instead of two views (mediofateral-oblique and cephalocaudal) is a
reduced cost and radiation exposure. However, the possible side effects of radiation with
modern two-view, low-dose film mammography on an annual basis after age 40 is
considered to be minimal, about 1-2 per 100€ breast cancers (Gohagan ¢t al., 1986). In
the Swedish two-county trial single view mammography seemed to be less sensitive for
women under the age of 50 at entry (Tabar et al, 1989). The disadvantage with a single
view, that more healthy women will be referred to diagnostic work-up examinations, have
made some authors conclude that single view screening should not be performed {Bassett
et ai, 1987). Two view mammography, to a total cost of about $30 or less, were used both
in a recent Canadian Pilot Study (Hislop et al., 1991) as well as in the Finnish national
screening program (Hakama et al., 1991). These two programs achieved an overall
proportion of false positives of about 10 and 5 percent, respectively. The Finnish

program aiso used two readers (Ifakama ¢t al., 1991).

These results are in accordance with ours, as we found the predictive value of a posilive
screening mammogram 1o increase when the mammograms were read independently by
two readers, as well as when multiple views were ulilized. On the other hand, as the

number of false positive subjects decreased, the number of false negative subjects
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increased. The method with the highest predictive value (8.8 %) would have missed one
out of ten cancers (Paper I). So far, it is not known whether the net benefit is greater by
screening a large population by single-view or a smaller population by two-view/multiple

readers (Rutquist et al., 1990).

As pointed out by the UICC workshop, it is important to build in procedures permitting
rigorous evaluation of the quality of the screening program (Miller, et al., 1990).
Experience {rom screening studies show that the quality may vary with time (Hislop et al,

1991) and place (Baines et al., 1986; Hakama gt al., 1991) depending on the equipment

and skill of the personnel conducting the screening (Kopans, 1990; Miller et al., 1990).
The model described in Paper [ could easily be {ollowed by establishing a central
administration responsible for both internal and external quality conirol. In the Nether-
iands, a national expert and training center is responsible for quality controt regarding
both mammography and pathology. They also have three centers cooperating 10 function
as a national evaluation team o check on the effectiveness of the Dutch nationwide

program (de Koning gt al., 1991}

Adverse effects

In addition to the cost of screening there will be direct and indirect costs such as loss of
working hours, travel, time and other non-medical costs incurred by the women involved.
(Schmidt, 1990; Hurley and Livingston, 1991; de Koning et al., 1991). Flexible apening
times would diminish some of these costs and perhaps also increase atiendance rates

(Fallowfield gf al., 1990). An indirect cost which mammography screcning also has been

blamed for is increasing the anxiety about breast cancer among women (Schmidt, 1990).
Against this it has been argued that the level of worry is high even without screening with
mammography (Shapiro, 1990). As about one in every 13 women in Norway will contract
breast cancer (Kvéle and Jacobsen, 1990) the likelihood that a woman 40 years of age or
older knows somebody who has suffered {rom breast cancer is high. Nevertheless, it is
intriguing that approximalely one out of three women reports anxiety about breast cancer
without being exposed to mammography screening (Paper II). This report also indicates a
positive effect among women with negative mamimogratns, as they report to have less

anxiety after the screening compared with the women never invited. Even a small
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decrease in anxicty should be leoked upon as important since the vast majority of the
women will belong in the screening negative group. This may be considered a positive
health benefit from the screening. It is, however, seldom listed on the positive side of the
balance sheet when the net gain of screening is discussed {de Haes et al,, 1991; de Koning
et al., 1991).

Although we revealed (Paper 1I), as did others (Baines et al,, 1990; Stomper ¢t al,,1988;
Fallowfield et al., 1990) that mammography is considered to be a painful procedure by
some women, the willingness to attend another screening strongly suggests that the test is
acceptable to the target population. Intention to attend was found to be the best

discriminator for subsequent attendance at a mammography clinic (Calnan, 1984).

True negatives, true positives

As described earlier the women who are correctly classified as negatives are likely to
benefit the most. To get assured from the fear of breast cancer by having a negative
mammogram may be the underlying reason why women attend the screening (Paper 1I).
As shown in Paper III this assurance did not seem 1o have much impact on their quality
of life. However, a potential increase would likely be very small and also would have to
be weighted against the temporary decrease they may suffer while awaiting the result
from the screening mammogram (Paper II). An early diagnosis resulting in & less
extensive treatment should cause the quality of life to improve, while knowing about the
disease for a longer period of time is believed to have the opposite effect among the troe
positives (de Koning et al., 1991). It is difficult 10 estimate if there is any net benefit for
women who are diagnosed with cancer and who die from the disease at the same point in
time as they would have done without the screening, The women who have their fives

profonged are alt assumed to have a net benefit of the screcning.

False negatives, false positives

There will inevitably be false negatives and positives in a mammography screening due to
the limitations of the technology, physical variation or misinterpretation of the screening
test. False negative results reduce the efficacy of screening in achieving a reduced

mortality. Another concern is that they may lead to patient delay in seeking care when
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symptoms do appear. Having a falsc positive mammogram will lead to unnecessary
additional diagnostic procedures which may progress from a clinical mammography to
extensive surgery (Paper LIII). While reduction in breast cancer moriality is likely to
remain the key measure of benefit from mammography screening, increasingly questions
arc being raised about the negative effects of screening especially those laid upon the
women with 2 false positive mammogram (Wright, 1986; Eddy et al., 1988; Skrabanek,
1988; Devitt, 1989; Schmidt, 1990). The adverse effects susiained by false positive
subjects are difficult to assess (Cole and Morrison, 1980). In addition to Paper 11}, a few
studies have aspired to do so (Ellman et al., 1989; Baines gt al,, 1990). The method
utilized in Paper I, self-reported quality of life, is currently assumed to be the state of

the art when investigating this complex issue (Masickaasa ct al., 1988). Nevertheless,

such measurements of quality of life are subjective and prone to information bias. A
Norwegian study dealing with the quality of life and "yea-saying" found a positive associa-
tion between this tendency and low cducation and income (Moum, 1988). Hence, the
inclination to give a positive answer should be equally distributed between the two
comparison groups and not distort the outcome. The results indicating no overall
difference in quality of life between the two comparison groups are promising for the
praportion of women who will inevitably be mislabeled as positive at a mammography
screening (Paper III). These findings are in agreement with the few other investigations
considering women with false positive mamograms (Eilman ¢t al., 1989; Baines gf al.,
1990). Qur resulls need 1o be verified and investigated further in countries where mam-

mography screening is being implemented.

A small group of the women with a false positive mammogram report that the siress
initiated by the false positive result was the worst they had ever encountered (Paper III).
‘This emphasizes the need for the qualily control also to assess possible psychological
adverse effects of the program. It has been proposed to classify the mammograms
according io the likelihood of malignancy and to word the recall letter correspondingly in
order to minimize recall anxiety (Pamilo ¢t al, 1991). As pointed out by Schmidt it is
difficult to measure the relative importance of each event a woman may endure as the
result of participating in a screening program. He therefore suggests 1o do the compari-

son in absolule terms (Schmidt, 1920). Two related studies {rom the Netherlands have
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estimated the impact of a breast cancer screening program on quality-adjusted lile years
(de Haes et al., 1991) and the cost-effectiveness and policy alternatives of such a program
(de Koning ¢t al., 1991). The estimates are based on responses [rom clinicians or public
health experts who were asked to cvaluate the quality of life during the different phases a
woman may pass through from the screening examination o advanced discase. This
approach was chosen because the questionnaire utilized was considered to be too
complicated to administer to either patients or the population at large. Both reports
conclude that the negative changes in quality of life suffered by some women were not of
a magnitude to justify impact in the decision whether or not to undertake a targe-scale
breast cancer screening program {de Haes et al,, 1991; de Koning ¢t al,, 1991). The
conclusions from these two studies, using complex and laborious methods in estimating

the outcomes, are in accordance with those of Paper II and Paper 11
Cervical cancer

Suitable disease, suitable test, suitable program

Cervical cancer is a disease that is more frequent than breast cancer in developing
countries, while the opposite is true in developed countries (Parkin ¢f al., 1988). The
majority of cervical cancers are squamous cell carcinomas which pass through a preclinical
phase known as cervical intracpithelial neoplasia (CIN). During this phase the discase 1s
symptomless, but detectable with the Pap-smear test. A Pap-smear test by itseif carries
basically no direct risk. The main risk is that of a false-positive test resulting in
subsequent work-up examination and possible treatment with conization or hysterectomy.
In addition to the anxiety and risks these procedures involve for the women, a Norwegian
study found the perinatal death and prematurity to be increased among offspring of
women who were treated [or carcinoma in situ with conization, compared 1o those who
were not (Lund and Bjerkedal, 1986).

A randomized trial to evaluaie the cffectiveness of cervical cancer screening was never
done. However, the dramatic reduction in incidence of invasive disease following the
implementation of cervical screening programs has made the scientific community accept

that the incidence and mortality of cervical cancer can be reduced by organized Pap-



smear screening (Hakama et al., 1985).

Program Strategies - Organized versus opportunistic screening

In Finland, Iceland and Sweden organized screening programs for cervical cancer have
been implemented since the mid-1960s (Laara et al., 1987). In Denmark, such screcning
became an integrated part of the heaith care after 1986 offered free of charge to all
women. Before that, different counties had adopted different screening policies (Lynge,
1989). In Norway, a small pilot study was designed to evaluate the feasibility and effect
of an organized nonselective screening on incidence and mortality from cervical cancer.
‘This program was implemented in Ostfold County as early as 1959. It confinued until
1977 with a follow-up through 1982. The results showed that the observed incidence and
mortality from cervical cancer within the study population were reduced compared to the
expected (Magnus et al., 1987). During the same period, the spontaneous smeas-taking
activity had reached a considerable level in the rest of Norway. However, ihe widespread
opportunistic sereening did not have a similar effect on the incidence and mortality of
cervical cancer as did the organized screening programs in Finland, Iceland and Sweden
(Laara gt al.,, 1987). These results have been used in support of the belief that organized
screening programs for cervical cancer have a greater effect, while using less resources

than unorganized or opportunistic screening programs (Hakama et al., 1985).

Selective screening

It has been suggested thai preventive strategies for cervical cancer should be targeted to
high-risk populations {Brinton and Fraumeni, 1986). The high-risk groups should then be
small enough to result in 2 substantial reduction in monetary costs and negative effects.
They should also have a high incidence of disease; in other words give a low cost and a
high yield (Hakama, 1985). When the total population is screened the tesi sensitivity
equals the program sensitivity. When a selective screening is performed based on the
same iesi sensitivity, the program sensitivity decreases whereas the program specificity and

the positive predictive value will increase.

Risk factiors

As noted earlicr, the risk factor for selecting high-risk groups need not be causally related
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10 the disease, but may be merely a marker of the discase when the objective is secondary
prevention (Hakama, 1983). Cervical cancer is a disease that has been associated with
several risk factors, sexual activity and age being the most important ones {Brinton and
Fraumeni, 1986). Information on sexual behaviors are difficult to obtain in large scale
settings and such risk factors are therefore not suitable as a basis for selective screening.
On the other hand, all screening programs select on age. The Islandic program includes
women aged 25-69 (Sigurdsson et al,, 1991), the Swedish - women aged 30-49, and the
Finnish - women aged 30-60 (Fakama, 1990).

The purpose of cervical cancer screening is to prevent invasive cancer by carly diagnosis
and treatment of the precursor lesions. It is therefore sufficient 1o start to screen a few
years before the invasive disease occurs. The incidence of invasive cervical cancer is low
under the age of 30 and increases rapidly with age thereafter (The Cancer Registry of
Norway, 1990). In paper VI, the incidence rate of CIN III was twice as high among
women aged 25-29 compared with those aged 20-24. For women 40 vears or older the
incidence rate of CIN III was about 60 % of that of the youngest age group (data not
shown). This finding, that the group that has the highest incidence of invasive cancer has
the lowest incidence of the immediate precursor lesion o the invasive cancer and vice
versa, provides further support for the belief that the detectable preclinical phase is of

shorter duration among older compared with younger women {Miller et al,, 1990).

There is yet not much scientific evidence for extending screening programs to women
younger than 25 vears of age. There is more controversy surrounding what age the
screening should end. In a recent paper it is strongly advocated that elderly women, aged
65 or more, should be included in screening programs {Fletcher, 1990). Supportive of this
view is a report showing a favorable cost-effectiveness ratio for screening elderly low
income women (Mandelblatt and Tahs, 1988). The recommendation given by the UICC
(International Union Against Cancer) workshop is to screen women aged 25-60 years.
However, it is emphasized that women older than 65 who have not had at least two

negative Pap-smears should be screened until they achieve this result (Miller et al., 1990).

The four risk factors investigated in this thesis; cigaretic smoking, oral contraceptive use
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and cervico-vaginal infection with Trichomonas Vaginalis and Human Papillomavirus are
known only for each individual in the population. Such risk indicators assume first an
unselective screening or other contact with the women to acquire the basic information
for further application of the selective screen. Nevertheless, information regarding
cigaretie smoking, oral contraceptive use and previous Pap-smear history would be more

easily obtained than would information on sexual activity.

Strength of association

The relative risks found beiween current cigarelte smoking and CIN 11, and ever oral
contraceptive use and CIN, were both less than two and the associations must be
considered weak (Paper IV, V). Although the relative risk for CIN 1II among women
with identified TV and HPV infection were somewhat stronger they must also be
considered weak associations (Paper VI). Thus, the criterion aboul a strong association
between the risk factor and the disease was fulfilled for neither of the risk factors

examined in the three mentioned papers.

Table I demonstrates that with a relative risk of two, the high-risk group have to comprisc
70 % of the target population to be able to diagnose 82 % of the cases. The high risk
group is then the same size as the proportion of attenders in a general screening program
with a fair atiendance rate. Accordingly, there will be virtually no reduction in costs

which is the main objective of a selective versus a nonselective screening.

Prevalence of risk factor in the target population

in our studics, almost half of the women aged 20-49 were current smokers, while about
one third were ever OC-users. As the population survey achieved a high atiendance rate,
we assume these {igures to be representative for the general population at the time of the
survey. Given the high prevalence of these two risk factors in the general population
these factors do not meet the criteria of being restricted to a small propertion of the
population. From Table 1 it can be read that screening only cusrent cigaretie smokers
would give a program sensitivity of less than 67 % , while the corresponding figure for

screcning only ever OC-users would be even lower (Table 1, Paper IV, V),
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Offering preventive health services only to subjecis with a harmful behavior such as
cigarette smoking, as long as their risk is only slightly elevated from those of subjects
without such behavior, would not be an acceptable public health policy. On the other
hand, the results from Paper IV may be used to provide young women with yel another
incentive to stop or never begin smoking, whereas the resulis from Paper V should not
mislead women to avoid using oral contraceptives if they otherwise would have. Com-
pared to the benefits of OC-use the increased risk of CIN seems small. In a recent
review it is also conciuded that the health benefits of OC-use do outweigh the adverse

effects for most healthy women (Peterson and Lee, 1990).

In paper VI, evidence of HPV infection was found in less than four percent of the women
altogether (Paper VI). Thus, the criteria of a low proportion of the general population
having the risk factor seems to be met. However, the ability of the Pap-smear test to
‘correctly diagnose HPV infections is a concern. The proportion of women shown to have
such infections is completely dependent on the technique used to analyze the presence of
HPV. Methods as DNA hybridization or PCR amplification would have been able to also
disclose latent HPV infections {Syrjanen, 1989). As described in Paper VI, the strength of
association is diluted due to the poliution of women witk latent HPV infection in the
"non-infected * group (Paper VI). Although, the Pap-smear test is the only feasible means
to conduct population screening of genital HPV, it may be concluded that it is not of

much help in the context of selecting women for cervical cancer screening.

During follow-up the decreasing incidence of TV infection is striking (Paper VI). This
result could be caused by a real reduction in new cases, or by different reporting practic-
es. Neither way, may it be concluded that TV infection diagnosed by Pap-smear is of no
value in sefecting high-risk women for cervical cancer screening. The question of what

brought about these changes is an intriguing one, but beyond the scope of this thesis.

Combining risk faciors
Combining cigaretie smoking and OC-use yielded a high-risk group comprising less than
20 % of the target population (data not shown). This size would substantially reduce the

cost of the screening. However, less than one fourth of the total cases of CIN I were
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found among these women and the vield of the screening scems to be reduced 1o the

same exieni as the costs.

Sereening interval

It has been suggested that it is reasonable to screen women with features indicating
Papillomavirus more {requently than a general screening program would recommend.
This suggestion is based on the sirength of association, the crude measurement of the
Pap-smear test to detect this infection and the possibility for misclassification between
Papillomavirus and CIN I lesions (Syrjanen, 1989). As pointed out by Szklo, it is of
limited use 1o screen high-risk groups more {requently than low-risk groups uniess it is
known that these subjects have a discase that have a more rapid progression beyond the
point in time which screening detected cases have a similar prognosis as clinical detected
cases (Szklo, 1990). In Paper V1, we did find that the average time between entry inlo
follow-up and the diagnosis of CIN III was shorter for women in the TV and HPV

subcohoerts compared to those without such infections (Paper VI).

Current status in Norway

Public Health Significance

So far, breast and cervical cancer are the only two cancer sites for which screening has
been demonsiraied to be effective (Miller et al., 1990). During the course of the work on
this thesis, two government reports concerning screening for breast and cervical cancer
have been published in Norway. They both recommend nationally organized screening
programs for breast cancer with mammography (NOU 1987.7), and for cervical cancer
with Pap-smear (NOU 1987:8). Fusthermore, screening with mammography has been
debated at 2 national consensus conference, where the consensus stalement was poi Lo
recommend a nationwide screening program with mammography (Backe ed., 1989). A
decision about an organized screening program for cervical cancer has been made. This
screening program will target all women aged 25 through 70. A pilot project is planned
for implementation during 1992 (Gunbijorud and Stenling, 1991). So {ar, no similar

decision has been made for breast cancer screening with mammography.
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The three papers deating with the mammography screening are studies that have contrib-
uted both relative and absolute figures o the debaie for and against breast cancer
screening with mammography (Paper I-1I). The results from Paper IV-VI show that
neither of the four risk factors examined; cigarette smoking, OC-use, cervico-vaginal
infection by HPV, or TV identificd by Pap-smears, alone nor combined are applicable as

a basis for selective cervical cancer screening (Paper IV-VI).
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10. CONCLUSIONS

Organized breast cancer screening with mammography is technically feasible with a
central unit responsible for the administration of the screening and the interpretation of

the mammogram and with local responsibility for the diagnostic work-up.

The most {requently reported reason for non-attendance was not having the opportunity.
Non-attenders also reported a low level of breast cancer anxiety compared to the general

population.

The adverse effects suffered by women with a false positive mammogram in an organized

screening is not of a magnitude that should discourage such screening.

Current cigaretie smoking, ever oral coniraceptive use, cervico-vaginal infection with
Trichomonas Vaginalis and Human Papiilomavirus identificd by Pap-smear were found to

be risk factors for eervical necplasia.

None of these risk factors fulfitled the criteria 1o make a selective screening for cervical

cancer worthwhile compared with screening of the total population.
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TABLEI

Proportion of Total Cases Diagnosed from the High-Risk Group by Size of the Group and Relative
Risk (High Risk versus Low Risk)

Size of highrisk group
(perceatage of total Relative risk
population) 2 § i 20 50 100
1 0.2 0.05 0.09 .17 0.34 650
5 0.10 021 026 .51 .72 0.84
i0 0.18 036 853 0.69 0.8 0.92
20 033 058 071 0.83 0.93 0.96
30 0.67 0.83 091 0.95 0.98 0.99
70 0.82 0.92 0.96 0.98 0.99 1.00
% 0.95 6.98 0.99 0.9% 1.00 100

Source: Hakams, 1985
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Screeningen var en del av en helse-
undersgkelse. Kvinner = 40 ar fikk tii-
budet (n=4290). 1 alt 84,4% ble
mammografers. Av dem ble 3,3 % un-
dersgkt med kiinisk mammografi,
1,7 % henvist til kirurg og 1,1 % fikk
tatt biopsi. Hos ti kvinner ble det pavist
brystkreft.

Alle mammogrammene hie {ydet vav-
hengig to ganger og deretter tilleggs-
tydet, Ef positivt mammogram hadde
heyest prediktiv verdi ndr begge pri-
martyderne hadde anbefalt etierun.
dersakelse.

Om lag 98 og 79 % av kvinnene som
maite til helseundersgkelse henholdsvis
i senfrum og i distrikt, ble mammogra-
fert. Sistnevnte matte bestille time og
reise til sentrum for & bli mammogra-
fert.

Screeningen hadde sentral admi-
nistrering av primeartyding. Etterun-
dersglelsen ble organisert fokalt.

Fiere kontrollerte studier har vist at
mammografiscreening  kan  redusere
dadeligheten av brystkreft for kvinner
over 50 ar {1—4). Et utvalg nedsatt av
Helsedirektoratet har tilrddd at de
enkelte fylker skal ha ansvaret for
mammografiscreening  for kvinner i
alderen 40—74 ar {3).

Den fgrsie systematiske mammogra-
fiscreening 1 Norge ble giennomfer:
som en del av helscundersokelsen i
Tromse 1986—87. Den var ¢l provepro-
sieki som Statens helseundersokelser,
Regionsvkehuset 1 Tromse og Univer-
sitetet 1 Tromss samarbeidet om.

Hensikten var dels & {a erfaring fra
gicnnomivring av mammegrafiscreen-
ing og dels & se om futinene ved hjerte-
g karundersekelsene {6) kunne nvi-

WS,

Materiale og metode
[ 1986—87 ble alle kvinner fedt i uds-

HME

Swrtrykk av Ticdsskrifi for Den novske kegelorening ar. HY198%

ammografiscreening i Tromsg

Gjennomf@ring og resultat av den férste mammografiscreening i

Inger Torhild Gram

Institutt for semfunnsmedisin
Universitetet 1 Tromse
Posthoks 417

Universitetet 1 Tromse

Per ;. Lund-Larsen

Statens helseundersekelser
Postboks 8128 Dep

06032 Oslo §

Alf Frimann Rosenlund
Kirurgisk avdeling

Jan Stgrmer
Rgntgenavdelingen

9012 Regionsykehuset | Tromse

rommet 1930-66 og bosatt i Tromse
kommune, invitert til en helseunderse-
kelse. Et lite wtvalg kvinner fadt for
1930 ble innkalt fordi de var gift med
menn med hay ristko for hjerte- og kar-
sykdom.

Helseundersekelsen 1986--87 var en
oppliiging av hjerte- og karunderse-
kelsene i 1974 og i 1979/80. Denne gan-
gen fikk kvinner over 39 4r, ¢ alt 4 290,

Tahell 1 Fremmete cotter  alder,
Tromse 198687

Inviterte  Fremmote
Alder Antall Prosent
4044 17063 83.1
4549 I i68 84.3
51—54 952 86,7
55+ 467 84,7
Totalt 4290 84.4

Norge

titbud om mammografiondersokelse.
Fremmetet var 84.4 % (3 620) (tab 1).
I titlegg mwite 33 kvinner uten innkal-
ling {flvttet ul kommunen 1 Igpet av
undersekelsen). De er i fortsettelsen
inkiudert t materialet.

Mammografen var plassert § Tromse
sentrum. 88.5 % av kvinnene fra sen-
trum mette 4i helseunderspkelse, og av
disse ble 97.7 % mammografert. 1 dis-
trikiet motie 94.1 % til helseunderse-
kelse, og 78.8 % av dem ble mammo-
grafert. Sistnevnle matie bestille time
og reise il sentrum for & bli mammo-
arafert.

Screcning og tyding bie administrert
fra Oslo. Ettecrundersekelsen ble orga-
nisert fra Tromsd. Nermere detaljer er
beskrevet 1 en egen rapport (7).

Prosedyre

Det ble tatt ett mammogram pr. bryst i
300—45° skraprojeksjon. Etter at vel en
tredjede] av kvinnene var undersekt,
big det i tillegg tatt kraniokaudal pro-
jeksjor av dem mellom 40 og 49 &r.
Eisponert film ble sendt wl QOslo
samme dag. 1 helgene kunne det ga
inntil fire dager fgr den ble fremkalt.

Tyding
Tre renigenleger deltok I primartydin-
gen. Legen som hadde lengst erfaring i
4 tolke mammogrammer, tydet alle
(tyder 1. De 1o andre skiftet pé & tyde
(tyder 2). Alic mammogrammene ble
tydet uavhengig av to leger. Rontgenie-
gene hadde bare opplysninger om fad-
selisdato. Tyderne skulle svare ja eller
net pa om etterunderspkelse var ngd-
vendig for & utelukke kreftmistanke.
Alle bildene ble tvdet pd nytt for det
ble avgjort hvem som skulle etterun-
derspkes. Da var primartydernes anbe-
fatinger kjent. Rontgenlegen | Tromse
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gjorde tlleggstydingen  forst. senere
primarivderne | fellesskap.

Etterundersgkelse

Kvinnene fikk brev med bueskjed om
time for undersokelse pid renizenavde-
lingen ved Reglonsykehuset | Tromso.
Der ble det tan Kraniokaudulic, modio-
laterale og skraprojeksjoner.  sami
konbilder (kompresjonsbilder) i selek-
terte tilfelle, Rentgenlegen palperte
begge mammae rutinemessig. Hvix det
ikke var tegp til malignitet etter klinisk
mammograti, ble kvinnen informert av
rpntgenlegen og sendt hjem.

Der bildene ikke kuane utelukke
maligne  forandringer. ble  Xvinnen
undersekt  pd kirovgisk  polikinikk
umiddelbart. Hvis tumor var palpabel.
letr ulgjengelig og det tkke var stor mis-
tanke om malignitet. ble det tatt biops:
poliklinisk. De gvrige kvinner ble spkt
innlagt, og biopsiene hos disse ble
tatt i generell anestest. Der forandrin-
gene pd orentgen tkke kunne palperes
med sikkerhet, ble det utfort merkebi-
Opst.

Fyding av frysesnilt peroperativi og
parafinsnift postoperativt bie utfort et-
ter ordinere rutiner ved patologisk/
angtomisk avdehng, Standard behand-
ling ved kirurgisk avdeling var modifi-
sert radikal mastekiomi ved invasive
karsinom og subkutan mastekiomi ved
intraduktale karsinom.

Analyse
Forskjeller mellom gruppene er bereg-
net med khikvadrattest.

Resultater

Tabell 2 viser andel etterunderspkte
etter aldersgruppe. Andel henvist til
klinisk mammografi, undersekt av ki-
rurg og biopsert er sigrst | aldersgrup-
pen 40-4Y &r. Forskjeilen mellom
gruppene er ikke statistisk signifikant.

193 kvinner ble innkalt 6l kiinisk
mammografi. Av disse var det to som
tkke mgtte (flyttet fra kommunen).
Syv kvinner ble innkalt pga. utolkbare
screeningbilder etter omfotografering.
De hadde alle regative funn. Fire kvin-
ner fikk avialt kontrell senere. Den var
negativ.

6! kvinner ble henvist ul kirurgisk
poliklinikk. Av disse ble seks kvinner
satt opp til ny kontroll innen et halvt ar,
mens 14 kvinner ble sendt hjem uten
videre aviale. En kvinne hadde kjent
brystkreft.

40 (65,5 % av dem som ble under-
sgkt av kirurg) fikk tatt biopsi. Ti av
biopsiene viste maligne forandringer.
For aldersgruppene 4049 dr og 5057
dr var forholdet mellom benign og
malign tumor henkoldsvis 3,711 og
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(ar). Tromse 1986—87

Type undersakelse I

Kinisk muamnw 33 37 ER
Underspkebse Rirurg 1.7 18 1.5
Tatt bropsi 1t 1.2 1.6
Mualign forundeing 0.3 0.3 4.3

2:1 Resultatet fra den uavhengige
tvdingen or vist | tabell 3. Kappa for
overcnssiemmelse metlom de W 1y-

derne var (038, (Kappa er 0 hivis over-
ensstemumnelse skyvides tlfeldigher og 1
hvis der er full enighet.)

Rentgenlegen 1 Tromse godiok alle
anbefalingene der primwertyderae var
enige. Der tyderne var senige. fiernet
han henholdsvis 18 og 42 % av anbefa-
lingene til tyder Tog 2. Datvder tog 2
giorde tilleggstydingen i fellesskap. ble
respektive 100 og 74 % av de anbefalie
crierundersekelsene  aksepiert.

Tii-
feggstyvdingen reduserte antall Kvinser
skutle etterunderseokes med 84

Tubell 4 viser den prediktive verdi,
antail falsk oy ekie positive mammo-
eramimer ved ulike kriterier for etier-
undersokelse. Den prediktive verdi var
hovest dersom begge tvderne tilvadde
ctterundersokelse. og lavest hvis mimnst
én gjorde det. Antall falsk positive
varierte tilsvarende fra 93 til 267.

Det ble funnet ett brystkrefrnlfelle
blant de ctterunderspkte som bare var
anbefalt av tvder 2 og godrawe pé til-
teggstydingen.

Diskusjon

Fremmple

[ var undersokelse varlerte deltakelse
kun med bosted. men aldersvariasjo-
nen var liten. Kvinnene fra sentrum 1ok
i hoyere grad imot tibudet om mam-
mografiunderspkelse enn kvinnens fra
distriktet.

Arsaken kan viere at sistnevate kv
ner ikke var interessert. Reduksjonen :
deltakelse pa nesten 20 % skyldes mey
sannsvnlig at mammografiundersokel-
sen ikke var si desentralisert som hel-
seundersakelsen. En mobil mammo-
arufienhet uie i distriktet ville sennsyn-
hgvis ha eket fremmetel.

It svenske sereemngundersokelser
som bare omfattet mammograft, hadae
man ef fremmate pd 89 (1) og 74 % (83
ved forste sereeningrande. De inviterte
var i Kopparberg-Ostergdeiand kvinner
fra 40 il over 75 ar {1). og i Malnd fra
4569 fr {8). Oppmetet var hovest
brunt de yngste og sunk med gkende
alder.

1 Finland blir det nyviier busser ved
mammografiscreening. Der hay 90 %
av de invirerte mott opp (9).

Ved et nasjonalt screcningprogram
vil det vaere onskelig at kvinner i for-

Hee deler av landet far et mest

skjelt
mulig likt tilbud.

Uavhengrg tyding

Uavhengig tvding er tidligere brukt ved
tuberkalosescreening {6). Fra et epide-
miologisk synspunki er det enskelig at
mammogrammene  tydes  uavhengig.
Dette wil fortelle om testens reprodu-
serbarhet. Det blir aldrn full overens-
stemmelse mellom tvdereseliater som
er utfprt wavhengig av hverandre. En
overensstemmelse  mellom  primarty-
derne med kappa pd .38 er lav. Den
viser at det er mulighet for store varia-
sjoner i hvor mange og hvitke kvinner

Fabell 3

Resultatet av den uavhengige tydingen. Tromse 198687, Overens-

stemmelse mellom de 1o tyderne, kappa = {4,558

Tyder 2
Nytt Etterundersekelse

Tyder 1 bilde Ja Nei Sum
Nytt bilde 6 3 4 i3
Etterunderspkelse

Ja 5 162 L] 156
Net 35 118 3331 3 484
Sum 44 223 3384 3633




Tahell 4

Testens predikiive verdi. antali falsk og ckie positive mammogram-
mer ved ulike krizericr for citerundersokeise.

Tromsa 1980—

Etter- Prediktiv Positive mammogrammer

swkelse verdi Falske ki

Ja Prosent n n

Begge tydere by a3 9

Bare tyder | 5.8 i47 9
Tillegestyvding 82 i83 16

Bare tvder 2 4.5 213 l1¥

Minst en tvder 36 267 il

som skal blioinakait ol otterunderse-  kreftlfetle ville vart overseit, Det il

kelse,

Ved et nasjonalt screeningprogram

ber man ha en kvaiiteskontrofl, Uav-
hengig tyding regionalt oiier sentral

kan viere oo metode,

Pmd:lxm verdi

o afiscreening defe de
fremmutic | to grupper: e med bryst-
kreft og de uten. Det er forelopig us
kers hvor mange bryvsik fetic som

ixref
ikke ble oppdaget pa screeningen |
Tromse. Undersekelsens sensitivitet og
spesifisitet kan derfor ikke beregnes.
Den prcdikiiv' verdi or avhiengig av
disse \E;md Den er derfor indi-
rekte avhes itet pd
antali bilder og z\m.c‘\«u)""

i 7. Renteen-
ann vil
ke inn péa vorderingen v mammo-
grammene. [ tllegg or den pradikive
verdi avhengig av prevalens av bryst-
kreft i den undersekic gruppen.

Vi kunne velge mellom fem kriterier
{or hvitke kvinner som skulle etteron-
dersekes {tab 4}

Ved bare 4 etterunderseke kvinnene
som tyderne var epige om. ville tesiens
prediktive verdi vaere knapt 9 %, 1 der
kanadiske studicn {10} var deten 0]:’:1-
nomsnitthe predikiv verdi pa 8.6 %
(3— 16 %). T studien Ul Tabar og medar-
beidere {1} var tilsvarende tall 14.3 %,
Dette kan skyldes 2t kvinnene i

%

=

tldene.

cgens crf:at'ing og

st-
aevnie studie er cldre ean vire {starre
revalens) og at erfaringen med & tyde
screcningbilder er sterre.

Den predikiive verd vilie synke ul
3.0 % bvis vi etterundersekie kvinnene
som mnst ¢n teder anbefalte. Sammen-
lignet med tilleggsivding. ville antall
fulsk positive eke med 83, Ingen flere
brystkrefttiifelle vitle viers eppdaget.

Ved d velge kriteriet som ga den hoy-
este predikiive verdl. vilie antall falsk
pesitive bare viere 93, Bl av 1 bryst-

viere ot sxjmmssgwwm;:l g vurdere
hvordan kostnadene. bide het
sig. ressursmessig og mennesk

viere ved en slik pohtl!\r\.

SCIRCs-
kelig. vil

Endring av prosedvre
Etter at 1 295 kvinner var mammogra-
fort, fikk wvdemne diskuzere resuftatet
av den uavhengige tvdingen og ttleges-
ivdingen. Tvderne ensket da at det
tazt i projeksjoner av kviener
4(}'—7‘—’.9 ar. Sanmuidig  ble ;
tvdingen flvttet il Oslo for a \DdEL nd
som gikk med Ol forsendelse. Euter
dette xank som ventet andel kv rer
som bie tilradd kiinisk mammogral
aldersgruppen 40--49 ar. Reduksio-
nen var fra 185 1] 2.9 %, Det bie hen-
vist fierve ¢ kirurgisk endersekelse og
tatt fwrre biopsier. Dette kan kanskje
titskrives c-um.nd erfaring med kvinner
henvist fro screening pd Regionsvke-
huset. For kvinner fra 3037 dr
akte andel anbefait klinisk mummog-
rafi wventet fra 3.5 4l 6.4 % Her var
det ingen signifikant forskjell pd andel
undersokt hos kirurg eller andel biop-
sier. Detic kan vare ot tegn pa at ty-
derne ble usikre fordi de bare hadde en
prajeksjon & forholde seg ull

Eiter at prosedyren ble forandret.
var 84,1 % av de mummograferte i
aldersgruppen 40-49 ar. Hadde flertal-
fet av de mammograferte vart 1 den
cldste aldersgruppen. ville eoadringen
sannsynhgvis gitt motsatt effekt av det
man gnsket.

Arsaken i at det ble fiernet flest
clterundersgkelser blant de 1 295 fars-
te undersekte, kan viere af uoverens-
stemmelsen i tydingen. og andel etter
undersokic var starst 1 denne perio-
den. Ved stor overensstemmelse mei-
iom de uavhengige tvderne or det Bte &
vinne pa tilleggst d 1

Var undersake cr at det er vik-
tig @ tvderne far korreksjon pé tydin-
undervels. Resultatene fra

Y
lse

gen sin

tvding v soreeningbibder og o etterun-
- utganespunkt for

oy tvderne.

dersokelbse o w

it lopemde diskusion

Konklusjon
Mammograd

ey

s

Aomivre med e

fokai
de postive funn.
til o viere avhe
nechg mammografiscree-

sCrei T ag med

rrommoiet ~

ngig

v hvoer silgie

mgen or.
Tvding m;immngmnmw;' hadde
Dev or derlor

chn éu rentgenlege

mm avgwr hver som skal ctierunder

SUINE

st mammogram hadde hoy-
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derne hadde anbefalt ctterunderse-
kelse
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Breast cuneer sereeniag wish mammography
in Tromse

faeger Torhitd Grani, MD

Por O Lund-Larsen, MD

Alf Frimann Rosenlund, MDD

Jan Stormer, MD

The sereening was carrfed oul os a part of a
hesbth sarvey, Women aged 34 or more,
(N = 4290, were oligible. The acceptance
rate were $44 %, Altogether 3.3 7% was
selected for deteiied mammographic exa-
mination. 1.7 % were referred to @ surgeon
and 1.1 % underwent surgery. Inten {23 %)
of them breast cancer was proven histologi-
calhy.

The mammograms were read indepen-
dently by two rediologists, The predictive
vejue wan highest if oaly women on which
both radiologists agreed were teferred 1o
detatled mammography.

Of the women attending the health sor
vey, Y8 % in the urban and, 79 % 1o the
ruraf part of the municipality were sereened
for breast canger,

The fatter group had o nmuke  an
appointment and travel 1o the city ceater w
have their mammograms fakea.

The interpretation of the breast cancer
sereening was centraily admunistered. The
follow-up was organized locally.
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A mailed guestionnaire survey
was conducted among the following
groups: 179 women who screened
false positive at a free mammography
screening: a random sample of 250
womet who screencd negasive; 670
nonattenders of the screening; and a
random population sample of 250
women who lived in another city and
were oot invited, but were otherwise
comparable. The most frequently re-
ported reason for nonatiendance was
not having the opportanity. Further-
more, only 18% of the nonattenders
reporied anxiety about breast cancer
compared with 33% of the population
sampie (P < .03). Ninety-nine per-
cent of the women who attended in-
dicated 2 positive attitude toward
mammography that bad not been ad-
versely affected by screening experi-
ences. {Am J Public Health. 1992;
82:249-251)
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Public Health Briefs

Cancer Anxiety and Attitudes toward
Mammography among Scresnif}g
Attenders, Nonattenders, and Women

Never Invited

Inger Torhild Gram, MD, and Suzanne E. Slerker, FPhiy

Intfroduction

Mammographic screening has been
the only cffective means of reducing
breast cancer mortality 1% However, sev-
cral authors have guestioned the magni-
tude of this mortalify reduction and called
attention to potential adverse effects of
mammography screening.%*' The foew
availabie studies of this topic indicate that
most women cope weli with the screening
situation and its consequences.’!S The
purpose of this study was to investigate
breast cancer anxicty and attitudes toward
mammography among screening attend-
crs, nonatienders, and women never in-
vited to participate.

Methods

A free mammographic screcning was
offered to 4323 women aged 40 or older as
part of the Third Tromsd Study conducted
in Tromsd, Norway, in 1986 and 1987.16
Altogether, 3653 (85%) accepted the mam-
mogram. A total of 193 (5%} of the scree-
nees required further evalvation, which
for 40 subjects included a biopsy. Details
of the screening and case-finding proce-
dures are given clsewhere, ™

Of the 193 women requiring further
cxarnination, only thosc 179 whowere not
diagnosed with breast cancer were eligible
for the present study, and they constituted
the false positive (FP} group. The three
other groups in this study were a random
sample of 250 women who screened neg-
ative {SN), the 670 nonattenders, and a
random populstion sampic (PS) of 250
wommen living in the nearby city of Hars-
tad. The latter women were not invited to
the screening but were otherwise compa-
rabic to the Tromso women and thus
served as the reference group.

A GUCSHIONINGITC CONCCINING PCrecp-
tions about mammography. trequency of
breast self-examination, and anxiety
about having breast cancer was designed,
pilot tested. and then mailed to all study
subjects in 1987 aflter the mammography
screening was completed. A reminder
questionnaire was scnt out to all nonre-
spondents. Among nonatienders, 120
wamen (18%) were excluded from the
study {8 had died. 17 had breast cancer, 32
had moved, and 63 were unknown at ad-
dress}. The response ate among the re-
maining women was 84% among the SN
group(n = 209), 89% among the FP group
(n = 160), 38% among the nonattenders
(n = 210), and 66% among the PS group
(n = 164). Subjects were classified as re-
siding in rural areas if their travel distance
w0 the mammography unit was about 3}
minutes Or MOTe.

Statistical anelyses of the data were
performed using the Pearson chi-square
statistic for categonical data and Student’s
¢ test for continuous data. ™ The analyses
were performed using SAS programs.i¥

Results

The median age of the study popula-
tion was 46 ycars (range of 40 to 61 years),
and the mean years of schooling was 10.
Risk factors for breast cancer—such as a
family history, age at menarche, age at

Inger Torhild Gram is with the Institute of Com-
munity Medicine, University of Tromsd, Nor-
way; Suzanne Slenker is with the Department
of Sociat and Behavioral Sciences, Boston Usni-
versity, School of Public Heaith,

Requests for reprints should be sent to
. F. Gram, Institutc of Community Medicine,
University of Tromsé, Postattak, N-9000
Tromss, Norway.

This paper was submitied to the joumal
November 26, 1990, and accepted with revi-
sions August 22, 1991,
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TABLE 1—Prevalence {%) of Breast Cancer Aaxiety at Follow-ug and Recalled Prov.
alence of Anxiety 1 Year before, by Group: Tromsd, Norway, 1887

Screening Falsg Population

MNegatve Fositive Nenatenders Sample

n = 208)* = 160)° {n =178 n = 164)"
Foliow-up 22% 40 18 33
One year before® 28 38 137 31

“Percentages are based on smadier numbers due 10 missing respaases.

®Prios to the screening ipvitation for the Tromsd women.

*Significantly different (P < .05) when compared with e PS group during the same periog.
“Significandy difierant {P < 001} when companed with the PS grocp during the same pericd.

TABLE 2—Proportion (%} of Women in the Screening Megative and False Poskive
Groups Bescribing the Screening Exarnination as Palnful or Unpleasant:
Tromsd, Norway, 1987

Screening Negative False Pasitive
{n = 205) {n = 157)
Urpleasant only 18 26*
Pairdul only 4 4
Both 3 112
Hefther 75 59*

‘Statistoally dontficant, £ < 01,

TABLE 3--Prevalence of Breast Cancer Anxfety al Follow-up among Women in the
Faise Positive Growp [n = 180) According to Seiected Responses: Tromss,

Noreay, 1857
Subjects
Variables (™ Prevalence (%)

Recalled ariety 1 year before

No 93 gm

Yes 8 7z
Recailed anxialy at screening

No 107 26

Yes 4 TE
Arndety about patential workup exarmination

No 79 20

Yes 62 85
Information adequate in workup fetier

No 52 31t

Yes a1 48
Fear of having breast cancer at workup

recommendation
MNo 59 20
Yes 76 54

*Stalisically signficant, £ < 05,
*Stakisteally significant, & < .001.

*“Yotpls do not add up 10 160 due to missing responses.

first birth, and prior breast biopsy—did
not vary by group. Data are not shown for
these factors.

The nonattenders were more likely to
live in rural arcas than the atienders (P
< .001); they werc also more likely to be
unemployed and never o practice breast
self-examination than the PS group (P
< .03). Thirty-two of the nonattenders had

250 American Journal of Public Hezlth

had a recent mammogram. This was con-
sidercd a lcgitimate reason for nonatten-
dance, and these women were removed
from the analysis. The remaining women
(n = 178) reported that not having the op-
portunity (39%;); not wanting to participate
in the Tromsé Study (15%); fear of X-tays
{13%; concern about painful examination
{495); not receiving a personal invitation

(4%3; fear of discovering breast cancer
{383, and the potential of having a male
exuminer {3963, were the reasons for non-
adendunce. Some women gave more than
one answer, 229% did not answer, whiie al-
together 14% of the women claimed, with-
out giving furtker explanations, that none
of the listed factors was the rativaale be-
hind their nopattendance.

Table 1 shows that both the SN
group and the nonattenders reported sig-
nificantly lower breast cancer anxiety at
follow-up than the PS group (P < .03},
The nonattenders also recalled being less
anxious about breast cancer 1 year be-
fore, compared with the PS group
(# =< 001}, The changes within each
group did not gain statistically significant
Fvalees.

Altogether, 84% of the women re-
poried having been given adequate infor-
mation 1n the screening invitation, and
79% reported the same about the screen-
ing cxamination. Among women receiv-
mg the workup letter and examination,
61%: and 72% respectively, were satisfied
wilh the information.

Table 2 shows that more women in
the FP group than in the SN group expe-
rienced the screening examination either
as unpleasant or as both painful and un-
pleasant {# < .01). However, the major-
ity in both groups found it neither painfal
nor unpleasant.

Table 3 shows that, among the FP
group, woemen who recalled having anx-
icty about breast cancer 1 year before
{prior 10 the screening), anxiety about the
antictpated workup examination, or fear
of breast cancer upon recciving the
workup recommendation were more
tikely to have breast cancer anxiety at
foliow-up, after the reassurance, than
those who did not (P < .001). Wemen
whe were content with the information in
the waorkup letter had a higher prevalence
of breast cancer anxiety than those who
reported the opposite (£ < 05). No as-
soclation was found between the preva-
lence of anxdety about breast cancer and
how the information was perceived at the
invitation, the screening, or the workup
examination.

Ninety-two percent of the nonat-
tenders and 99% of the attenders and the
women never invited indicated wiiling-
ness Lo participate in another free mam-
mography screening in the future. OQf
the attenders, 99% said they would aiso
recommend a similar screening to a
friend.

February 1992, Vol. 82, No. 2



Discussion

The present study shows that a high
proportion of women in a general popula-
iion, epproximately one out of three, have
anxicty about breast cancer. The results
further suggest thal having negative re-
suits on a screening mammogram de-
creases this prevalence and that women
whao elect not to attend a screening are lesy
anxious about breast cancer than those
who attend,

One strength of this study is that
breast cancer anxiety among women who
were invited to the mammographic
screening can be compared with that of
women who were not invited. Another is
that reasons for nonatiendance could be
evaiuated without taking the monetary
cost of the mammogram into account.

One Hraitation of this study is the pos-
sibility of reeali blas. Another is that the
survey instrument was not of sufficient
depth to explore the relationship of cancer
anxicty to other related health-belicf con-
cerns. Nevertheless, our results, which
suggest that anxiety aboul breast cancer
may motivaic atiendance at breast cancer
screening. are in accordance with other
studics, which used survey Instruments
that focused oo more attitude and beiief
dimensions-—-such as perceived suscep-
tibiiity—than ours did.#-22

dance rate than do most of the studies re-
viewed by Verpon et al.® The high ac-
ceptance may be due to the fact that the
mammography screening waus pul in a
broader context of a comprchensive
health survey. Our results also reflect the
fact that women living or working in the
city center had casier access to the mam-
mogram screening faciiity than those who
did not. This inference of inconvenicent lo-
cations as a significant factor in explaining
nonattendance has been proposced in pre-
vious studies 141724

We do consider the low response rate
among nonattenders cligibie for the study
10 be a limitation. The same problem was
revealed in the study by Baines of alM
Although the 178 nonatienders may not be
represeniative of all the women who de-
clingd, their answers should be of valug in
understanding reasons for nonattendance.

Qur finding that 11% {ound the
screening examination somewhat painful
isin accordance with that of Baines et al.™
but in contrast o that of Stomper ¢t al.,
who found that only 19 reported the ex-
amination to be painful.® That more

February 1992, Vol 82, No. 2

women in the FP group than in the SN
group perceived the screening cxamina-
tion to be both painful and unpleasant may
be because women in the FP group have
breasts that are more difficuit to examine
due to size or density, thus necessitating a

stronger and more painful compression of

the breasis, These resulis indicate some
drawbacks of sercening that have alse
heen revealed in other studics. t*

The present study indicates that

wornten who were anxious before the
screening were more fikely to remam so.
Discouragingly, perecived adequate infor-
mation does not seem o prevent anxicly
about breast cancer among those who had
to go through a workup examination. Ad-
ditional measures need to be found to min-
imize this negative cffcct of the screening.

Neatly all the women taking part in

the present study reported that they would
attend another mammography screening
and also recommend a screening o their
friends. These results refect a positive at-
titude toward mammography and a will-
ingness to parlicipate that has not been
adversely affected by screening expori-

ences. L
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Quality of life following a false positive mammogram

LT Gram', E. Lund' & S.E. Slenker?
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NSO Novway: and “Depariment of Fealih Behavior, School

of Public Health, University of Alabawea at Birminghami, AL 33294, USA.

Summary To asscss how women regard having had & false positive mammogram screenmg exanm. and the
influence that this had on their quality of Lfe, 126 such women were :nh.rnu\'cd Their FESPONSES WOre

compared to those of 152 women ra
afier the sereening the reporied pre

described by 7
faise pos

iomiv selecied among s
ence of anxiciy aboul breast cancer was 29% .among women with a false
posizive and 13% among women with 2 negative screening mammogram (P = 0.001).
{27%) had pain in the breast and 10 (33%
7 {5%) of the women as the wors( thing they ever had expericaced. However, most women with a

< resudt regarded this experience, In reirespect, as but one of many minar stressful expericnees

creences with a Neg

¢ exam. Eightcen months

{ 30 women biopsted. §
%) had reduced sexual sensitivity. A fafse posilive mammogram was

creating @ lemporary decrease in quality of life. They report the same guality of tife today as woren with

negalive sereening resulis and 98%
of concern. and

he reduced breast cancer mortality found in several major
studies (Shapiro er al. 1982 Colletie o7 af., 1984 Verbeek ef
1984: Tabar ¢ al.. 1985, 1989 Palli er af.. 1986} is the
rationale for screening with mammography. In order to jus-
tfv the continued use of a screening procedure. subjecis
correctly classified as positive at screening should receive a
wenefit. However, the magnitude of the reduction in breast
cancer fesuling from screening has been qucstioncd and
issues regarding adverse effects of breast screening have been
rased (S.krahanah. 1985, 1988 Wright. 1986 Eddy. 1988:
Dovitt, 1989
So fur. breast screening has not been found to increase
psyehlairic morbidity as measured by the General Health
tonnaire. neither among women with negative (Dean et
wl. 19863 nor faise positive screcning results (Eliman er al.,

1989). In the Canadian National Breast Screening Study
fRaines or ol 1990 83% of the women. recelving cither

al mammography or physical o attons for three or
vears, reported this as 2 positive experience. Women's
des and expectations based upon their own experiences
e imperizat aspects of the screening issue that need to be
ther. This study set oul to investigate how
¢ having had a false positive result at a
mammography screend and whether the experience has
consequences for their attitude toward mammography and
long-ierm quality of Efe

Materiais and methods

Screeningiwork-up exemination

mg.'aphy scrcc;;ing was & part of a health survey
! MNorwzy 1986/87. Women aged 40 or
j =473 “’"} were offered a frec mammogram, and 83%
of these women had thelr mammogram taken. The women
re told that only these with an abnormal mammogram
uid fied by mail within three weeks, Altogether 193
screenecs were selected for a work-up mammog-
mination, and of these 61 were subsequently refer-
rgeon. Aliogether 40 (1%) womsen underwent
. mosily as hospital inpatienss. and ten new cases of
1 cancer were diagnosed. Details of the sereening and
are given elsewhere (Gram er af.
cm women were inchgible for the present study
migration belore work-up. ten with a new and

{ftwo fost o

‘{Lgc:\m 24 April 19900 and i revised forn

would atiend another screeming. Even so. [alse positive resuits are a matter
ris should be made (o minimise Uns cost whenever a screcning programme i$ conduected,

two with a previous diagnosis of breast cancer). The remain-
ing 179 women with a false positive screeniag vesult formed
the study group.

Questionnaire

A questionsiaite concerning attitudes ioward manumography,
anxiely about having breast cancer and a request for a future
interview were matled (o the study group six months after the
sereening mamumogram. The questionnaire was also mailed to
the following three groups: a random sample of 250 women
selected from women  with & segative  screening  result
{reference sumpie), & random sample of 250 women not
invited to screcning living in the nearby city of Harstad
{population sample) and women invited who did not atlend
(non-attenders, a = 670} {Figure i), In the study group 89%
compieied the questionnaire, The corresponding completion
raies for the eligible wemen in the reference group was 84%.
among non-atienders 43%. and in the population sample
66%. “Women completing the gquestionnaire  although
d (n = 31, non-atienders) arc included in the analysis.
The wemen in the combined comparisen groups were within
the sume age range.

Inrerview

Women in the study and reference group who had indicated
ihat they would allow an interview were contacted about 3
vear after returning their questionnaire. Women who did not
show up were matled a new time for appoiniment. Those stll
not responding were approached by wlephone and  their

TROMSO HARSTAD
invited YES NO
MNon-
Henders atienders
3653 870
N
Result Positive MNegative
screening B3 3480
False Reterence Poputation
Mailed Positive Sample Sample
e stionnaire 79 280 870 250
b
Completed J, i
questionnaire 160 208 258 #5
Figure I Flow 7t of the mammography screemag 1n Tromso,

Norway 198687 and guesionnaire response
four companson groups,

izius @mang the
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reasan for lack of response \mmni Al women were inter-
viewed in person by one of four female interviewers.

The wnterview comprised open-ended. dichotamous, scaked
and  paired  comparsen  guestons, Two  cards showing
different alternatives were handed the respondent when com-
parisons were ased, Members of the study group were asked
o recal] the time interval betwesn being informed of thenr
abnormal mammogram result and the subsequent notitica-
ton of their resuits from the work-up. For brevity this period
is referred 1o in the text as the work-up pertod. Members of
the reference group were asked o recafl the 3 weeks sub-
sequent 1o the screentng, when they did not i\n(‘\’\r the result
of their screentng mammogram. For brevity o period s
referred o in the e as the sereening period. As an
mdicazor of weil-being 2 ladder scale with ten rungs, derived
from the Scift Anchoring Scale of Hadley Cantrid (Cantril,
P963) was used, The top rung was kabeiled “Best fife § could
expect to have” and the botiom rung “Worst ife 1 could
expect to have’. The respondents were asked to rate them-
sebves today. Afterwards, the study geoup rated themselves in
the work-up period and the reference group in the screening
peried. The study group was gquestioned as 10 whether they
would be withng 10 2o through s stmilar work-up if it were
free. of to pay any amount of money 1o get a reviewed and
final result of the screening mammogram the next day with-
oul {urther assessments. assuming this was technically Teasi-
bie. The reference group cied what they would pay to get the
result of the screening mammogram the fellowing day. As an
indicator of willingness to trade longevity for quatity of life,
some questions derived from the proportional trade-off
method were used {Weinstein ef o, 1980). Members of the
study group were asked if they would trade-off, in the follow-
ing order. 25, 1. 7. or 14 of their st days of life {assuming a
life-span of 79 veuars and remaining healthy) to avoid going
through the work-up period. Wonen in the reference group
were asked the same gquestion regarding the screening pertod.

Spontaneous comments on the different questions were
recorded. The women were encouraged o talk freely at the
end of the interview which toek about 30 min o complete.
The analyses were performed using the Pearson y statisiic
and 7 (231 procedures avatlable in the SAS statistical package
(SAS Version 6} Results were considered statistically signi-
ficant with a 7 value of (LO5 or iuss.

od

Resubts

Analysis of questionmiire responses ¢ months after the
screening revealed a provalence of anxiety about breast
cancer in the study group of 40% and in the reference group
of 22% (P<C0.001) {Tuble i) The corresponding prevalence
was 21% 1n the non-attenders group and 33% in the popuia-
tion group. The lutter was significanily lugher compared with
the reference group (P = 0.03). Eighteen wonths after the
screening the prevalence of anxiety abant breast eancer was
3 in the study group and 13% in the reterence group
(= 00010

Among the women completing the questionnatre 90% in
gy Jnd 8% 1n the reference group indicated

S m\wd EL:hlL li) When invited.

shows lhm alu: LW groups were simi
C seiccted characieristios at the lme of the

Neidther
quenecy of vlsils o hth,l pro mondi.u dur.ng 1!1v ")n.u,(img
vear. compared o what they reported at the time of the
screening. No significant differences were found between the
study and reference groups with respect to their being easily
worried. suffering from sleeplessness. taking sleeping pills or
sedatives. or frequency of breast self-examination {resuits not
shown in 1ables).

Table TV shows that both groups had an average state of
well-being of 7.7 on the Ladder scale at the time of the
nterview. The study group recalled a significant decrease in

FEAFTER FALSE POSITIVE MAMMOGRAM i

Fable § Provaivnce of anxcly ahout nreasi vaneer reported by group
. ] R t

i anterview

.lC\.'O.'d:Elg Lo guesionng

Prevedesnee 7o

e
Lrroupt

23407 N

(n W\l
Nop-atlenders 21 {lo 29 ] s
(= 23N
Po ion 26 4 s
in = 155)
interview 18 months stter Study Mt 3T H2
serecnig [CECRNH
Reference P37 18
(= 132;

5. Mot sremficantly different from reference group. “Sig
“Signiticunty different from

aly different from reference

reference group (£ =100 a1y,
sroup (F < GA0

Table H Interview response status (%) of women completing the
guestionnaire by group
Group
Studyv Reference
fare JOEE =209
Response status tn e
Drectined 16 (10 2610
Not attended 18 (if1 31 (135
Astended 126 (79 152473}
Table HII  Sclecied attributes For women in study and reference group
at the time of the screeming al\cn as mean {s.ek or per cent {%%}
Group?’
Sty Reference

n={ ’(

‘\"L (‘-ce:\) 46.4 ((}-’n 47.- {0.4}
Years of cducation 9.9 (0.33 0o 0n
Number of children 234000 26 L1y
Married (%) 83 83
Full time work (%) S4 43
“hildren under 10 years (%) i2 16
Health condition well (%) §t 73
Headache monthly or more (%) EH &
Able ter cope with problems o 82 &0
weeks o any {%)
Wisits last vear to
acneral practitioner G 02 160013
quipeiient depariment 0.6 (0.5} 0.5 1y
physiotherapisi 1.8 (0.5} 21l

Some values are based on tewer than the iotal aumber duc lo missing
vadues,

“able IV ing reported on the Ladder Scale at
e of terview aad during work-up® and serecning® period by
group

{roup
Rz ferenee
33

Interview
Result unknown

“tnterval between bemyg informed of their abrormal mammogram
1 and subsequeni notification of their resull from the work-up.
*Three weeks sabsegueni o the screeni \\hcn thev did not know the
resuit of thetr screenng mamemogranm. ¥ different from time
of interview (!’/OOE}I) 6. NoL \rnmfcml]\’ d}ﬁ'crcnl from Lime of
intervicw,

Tesil
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Table ¥ Wornen %) i study and reference group considering Hsted
minorevenss to be more stressful to them than respectively the work-up®
and screening® period

Group
Study
Biopsy Reference
yes "o
=M in=947 (o= 132
Miner events % % k)
Headache one day 4 60" 43
Gastric Au one day 38" 69" 93
Rain three weeks of vacation 38 74" 97
Sprain the ankle 417 7Y 98

‘Taterval between being informed of their abnormal mammogram
resuit and subsequent notifieation of thetr resull from the work-up.
*Three weeks subsequent 10 the sereening, when they did not know the
result of their screening mammogram. Sigoificanily ditferent from
reference group (£<0.001).

Table VI Highest amount of money (5) the women would pay lo
attend another mammography screening given as mean (5.} and
median {range). by group

Group
Studdy
Biapsy Reference
res HO
Amownt of money in US fn= 3 {n=94) for= [T
dolfurs § § 5
Mean (s.e) 50 (12 9 46 (4}

32 {0-286) 43 (0-429) 29 (0-143)

"Signficantly different from reference group (P = 0020

Median (range)

Table V11 Highest amount of money {8) the women would pay Lo get
the results of the work-up* and screening® the next day, given ay mean
(3.4.) and median by group

Group
Studdy
Biopsy Reference
res "o

Amont of money in US fn=30} fo= 94} (=132
doflars 3 3 5
Mean (5.¢.) of {12} 32 00Y 10 (2}
Median (range) 29 (0--286) 14 (0429 0 (G- 143)

*Get a reviewed and final result of the sereening mammogram the next
day without further assessments. ®Get the result of the screening
mammogram the next day. "Significantly different from reference group
(P <0.001).

Table YIEI  Women {%) reporting how many days of thetr Hves' ihey
would trade off in exchange for not experiencing the work up® or
serecning’ period another tme, by group

Group
Stuedy
Biopsy Reference
"o
fn=93; fo= 148
No. of days 5 k2
None 24" 35 69
17,14 10 it 7
2t 567 547 24

“Assuming 4 fife-span of 79 years and remaining healthy. *Interval
oetween being informed of their abnormal mammogram result and
subscauent notification of thelr result from the work-up. “Three weeks
subsequent to the screening, when they did not know the result of their
screening mammogran. “Significantly different from reference group
(P <C0.0001).

their state of well-being during the work-up period
(P =0.0000). A slight decrease in well-being reported by the
reference group was not statistically significant.

In the study group 95 (80%) of 118 indicated the duration
of the work-up period to be 4 weeks or less. The women’s

perceptions of the length of the work-up period was longer
than that documented in the hospital files (Wilcoxon signed
rank test, £ =0.03). Eighty (63%) of the women reported
thiat they had been amxious during the work-up period.
Among them 14 (11%%) claimed they had less capacity for
work untif learning the result of the work-up. while 19 (13%)
reported they had this problem only on some davs. In ithe
reference group 24 (16%) said they were anxious about the
resuit of their screening mammogran, and one of them
reperted having less capacity for work because of this anx-
iety.

Thirty-one per cent in the study group and 38% in the
reference grouvp considered themselves to be frequently sub-
jeeted to stress (P = 0.3). Events occurring within the family
such as death, serious discase, conflicts and major accidents
were incidents perceived by the study group 1o involve more
strain than the work-up period. Having a pelvic examination,
visiting a dentist and waiing for medical test results were
sttuations most [requently described as subjecting them 1o a
degree of stress similar 1o that of the work-up period. Six
{5%) of 117 women said they had never suffered anything
worse than having a false alarm at the mammography screen-
ing. Five of these women had vndergone biopsy. However,
all six smd they would attend another screening with
mammography.

Table V shows that about 40% of biopsied women
regarded minor stresstul events such as suffering from gastric
Au or spraiming an ankle zs probably cauvsing them more
inconvenience and stress than the work-up period did.
Among women not having a diagnostic biopsy about 70%
constdered the mentoned events as probably more traumatis-
ing than the work-up period was. Most of the women, buz
not all. in the rteference group considered the screening
period as less stressful than the events they compared it to.

Women in the study group not biopsied were on the
average, willing to pay $70 to attend another screening
{Table VIY. This was 510 more than the women biopsied were
willing 10 pay (P=10.5} and 524 more than women in the
reference group were wilhng (o pay {£ = 0.02). While answer-
ing this question, many women made their own comparison
saying they would pay a cost equal to that of a visit o a
physician (37}, to a dentist (870} or of a car repair (3150}
Tuble VI shows that biopsied women would be willing
pay the highest amount of money ($66) 1o get the result of
the examination the next day without any further assess-
mients. Only one of the women biopsied was willing to pay
more than SIS0 to avoid this experience again. In the
ference group 100 (66%) claimed that they would rather
wait for 3 weeks than pay anything 10 get the resubt the nexi
day.

However, as shown i Table VI, 76% of biopsied women
reporied 1o be willing to wrade off days ol their lives in the
future, assuming this could spare them another work-up

criod. Among the women i the study group not subjected
1o surgery 3% were willing 1o trade off days of tife to avoid
the work-up period. In the reference group 31% said they
would trade off days of fife in exchange lor having the result
of the screening mammogram the next day.

Of the 30 women who underwent biopsy, cight {27%) had
pain from the scar. while ten (33%) had reduced sexual
sensitivity in the breast. Three (2%} women described that
having a false alurm at the screening subsequently had an
overalt bad influence on their lives, For two of them this was
due to trouble from the scar caused by surgery. The third
woman said she had become more anxious about breast
cuncer. In the study group 44% claimed that the experience
of going through the screening and the work-up had an
overall positive smpact on their hves. However, these women
said more often than the rest of the study group that they
had been anxious in the work-up periad (P =0.04). In the
reference group 33% claimed that the mammography screen-
ing had an overall positive Inmpact on their lives. The remain-
ing women in both groups considered these experiences of
minor significance and reported no overall impact. Only three
{i%) of 27% women did not want to participate if they were




QUALITY OF LIFE AFTER FALSE POSITIVE

again offered a free
another 11 (4% said
pay.

screening wath
they wo

mammography. while
utd not attend if they bhad to

Discussion

This study shows that most women with a faise positive
it at o mammography screening regard this experience, in
reirospect. a8 but one of many minor stressful experiences m
their dives. it also demonstrates that these women dare m
favour of siending and that they report

anothe SCreCnng,
SEHYIC il xl\. of dite 'OL'L..-. as women with DCgative sCreen-

¢ s
-g resulis,
4

i
fong-lerim adverse effvel found w ths study s the
morhidity, 1e. pan and reducsd sexual sensiivily
cribod by \o"m mi the women subjected to so v This

o commented on by
Coanadian study

‘gaﬂ.'\'c unrIct on oW ity 5 211
some of the women pariiapating i ihe
iBawmes ¢f af.. 199G
Another cffect found in our study s that women with @
¢ posilive screening reselt have o higher prevalence of
about breast cancer compared with women wiih a
aummegran. The high provakence of anx-
jety about Dreast cancer reported by the population group
not exposed o mammography screening dicates that this
anxiety s widespread in the general populaton. The results
fTom ¢ quesponnaire  suggest  that  the  screeming s
generating an in HICC @IMONG Woren in
the felse posttive group and & decrease among women jn ihe
negelive resul proup. Tome seams 10 love an mmpact on fevel
ol anviely about breast cancer. since both roup have o
creased prevalence al (8 months compared with 6 months
er the servenimz. Of the woemen attending Edinburgh
cning Chinee {Deun or al. 19861 0% said ihey
worried about the poessibiiity of having breast

cuneer reening. This proportion did aet change 6
months after the sereeniig. Among woemen atiending l’lc

Canada {Baines of of. . 19921 for 3 or 4
vears, only $% reported being anxious and another 3% that
this varied. Sixtv-one per cent ot the women offering ex-
planations for thew anxieny sald it was beeause they had been
referred 1o the review clinie. In spiic of this, the responses (o
1':1c guestion abott . mduced crecning, were not
found (o differ s by review status.

in our study it s neteworthy that women wiiling 1o pay
the highest amount of money 1o attend another screening are
found among those who experienced & positive screening tost,
bt who did aol go through dingnostic surgery. 1L s also
notable that @ subsiantal proportion of the stady group
reported that this experwnce had a positive impact on their
Hves. Some of thent stated explicitly that they wore grateful
for this experience, becs they found fife more precious
afterwards, However, 1t seamns unreasonable to putl this on
the positive side of the batunce shwet of a screening. since first
the fear. then the relief. are mduced by the same sereening.
Nevertheless, the data suggest that women correctly classified
as negaiive have gained a benefit from the screening. as the

FCICCRING program
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majority report that the screening had an overall positive
impact on their lives.

With regard (o the question of rading longevity. an meon-
sisteney appeared. That 1. some mopmd women  would
rather go through another operation than trude a uingle day

in the future. while others were wﬂiing to trade 3 weeks of
their fives o1 exchange for having the screening result the next
dav. In our survey. answers 1o these guestions do not seem to
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stress the women had been through. It rather reflects main
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viewpoints emerged from spontancous comments during the
mmterview, When an age of 79 vears wag assumed. it mattered
Ettle to the women of they were abive 21 davs more o loss.
The other ope was that i healthy, even T diny that far away
wis 100 much to irade 1o avosd o reduction m quuehty of hfe
today.
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period to be jonger than it probably was. can be inierpreted
as an indirect measure of the unpieasaniness of the work-up
neriod. This difference. however. may alse be explamed by
missing mformation on later visits e the howpial files,
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conseguences that a lalse positive resudt as women ailen-
ding a sereening. subjects with a4 negalive mammogram result
¢ chosen as a reference group. This is not fully satisfac-
wry since the two  groups save o compare  dilTerent
experiences when apswering some of the guestions. The miter-
view method was selected 1o allow observation of how the
women responded to the questions. Based on hypothetical
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abstract comparisons, A potential weakness of the method
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Cigaretie Smoking and the Incidence of Cervical
intraepithelial Neoplasia, Grade i, and Cancer of the
Cervix Uteri

inger T. Gram,' Harland Austin,? and Heige Stalsberg®

The relation between cigaretie smoking and cervical intragpithelial neoplasia, grade
lil (CIN 1), and cervical cancer was examined among a cohort of 6,812 women in
Troms®, Norway, between 1980 and 1889. During the 52,844 person-years of obser-
vation, 185 incident cases (177 women with CIN |l and eight with cervical cancer) were
recorded in the regional pathology registry. The age-adjusted incidence rates of CIN il
and cervical cancer were 267,100,000 person-years among women who had never
smoked, 183/100,000 person-years among exsmokers, and 476/100,000 person-years
among current smokers. A multivariate model containing terms for age, marital status,
and fregquency of infoxication vielded a relative rate for current smokers compared with
nonsmokers of 1.5 (5% confidence interval 1.0-2.2). Statistical trend iests for the
number of cigarettes smoked per day (never, 1-14, and =15 cigarettes), years of
smoking (never, 1-9, and =10 years), and age started smoking (<16, 16-18, 19-21,
and =22 years) ail yielded significant results. These findings support the opinion that
CIN 1l and cervical cancer are a smoking-related disease, Am J Epidemiol

1892;135:341-6.

cervix dysplasia; cervix neoplasms; follow-up studies; smoking

In a recent review, Winkelstein (1) con-
cluded that scientific evidence supports the
hypothesis that cigarette smoking is a cause
of cervical cancer. He points out that neither
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the International Agency for Research on
Cancer nor the United States Public Health
Service lists cervical cancer as smoking re-
lated. The author suggests that this disease
should be listed as smoking related and that
strategies directed toward its control should
include smoking cessation programs. How-
ever, in an accompanying ediforial (2), it
was argued that additional positive studies
are reguired before it can be concluded that
cervical cancer is a smoking-related disease.

This report investigates the association be-
tween cigaretie smoking and cervical intra-
epithelial neoplasia (CIN ) and cervical
cancer among a oohort of Norwegian
women using a prospective follow-up design.

MATERIALS AND METHODS

Between 1979 and 1980, all men {n
11,423) aged 20-34 vears and all women
(n = 9,906) aged 20-49 years living in the
municipality of Tromss, Norway, were in-



342 Grametal

vited to participate in the second Tromsd
Study. Complete details of the study meth-
ods are given elsewhere (3). The participants
filled out one guestionnaire at the screening
facility and another at home. The first ques-
tlonnatre concerned disease history and as-
pects of living habits, such as cigarette smok-
ing and oral contraceptive use. Former
smokers were asked how long ago they had
quit, and both current and former smokers
were asked the number of vears they had
smoked and the average number of ciga-
rettes they had smoked per day. The second
questionnaire elicited information on di-
etary habits, alcohol and coffee consump-
tion, previous diseases, and social and psy-
chologic conditions. The participants were
instructed to return this questionnaire by
mail.

Women participating in the study {n =
8,143} were followed for the development of
CIN HI and cervical cancer (for brevity,
referred to as CIN 11E in the text) by linkage
of their national personal identification
number with the information in the Pathol-
ogy Registry of the University Hospital in
Tromso.

The following types of women were in-
ciuded in the analvtical cohort: women with
at least one non-case {i.e., absence of CIN
HI} specimen taken during 1977, 1978, or
1979 and at least one specimen taken after
enrollment in 1980 (1 = 3,496). For these
subjects, a follow-up entry date of December
31, 1979, was assigned. Women also were
included in the cohort if they had at least
two specimens taken after 1979, with the
first specimen indicating the absence of CIN
Il (n = 1,316). For these women, the date
of theiwr first specimen is their entry date.
The analvtical cohort comprised 6,812 sub-
jects representing 84 percent of the women
participating in the Tromso Study.

The end of follow-up for women devel-
oping CIN 111 was the date of this diagnosis,
while for the remaining women, it was the
midpoint between the date of their last cer-
vical smear and the study end date of June
1989. Diagnoses for which month and day
are unknown, but for which the vear is
known, are assumed to have occurred on
June 30, If g woman had two or three spec-

imens obtained within the same year (with
no recorded month or day for either), she
was assigned an observation period of & or
4 months, respectively.

Crude incidence rates for a given exposare
category were obtained by dividing the num-
ber of cases by the total number of person-
vears contributed by women i that cate-
gory. Age-adjusted rates were calculated by
the direct method by using the 5-vear age
categories of the person-year distribution of
the entire analyiical cohort (4).

Each of the following factors was evalu-
ated asa potential confounder ofthe smoking-
CIN HI relation: age, ethnic origin, marital
status, education, frequency of fruit and veg-
etable consumption, frequency of fish con-
sumption, frequency of drunkenness, and
oral contraceptive use. The relative rates for
each of these factors also were estimated in
both univariate and multivariate analyses.
The Cox proporiional hazards regression
model was used for simultaneous evaluation
of the effects of several potenual con-
founders of the association between smoking
and the incidence of CIN [ (3). The follow-
up experience of subjects was analyzed by
blocking on the number of specimens (1-2,
3-4, 5-6, and =7 specimens) that they had
accumulated during the follow-up period.
This blocking was necessary because the
liketihood that a CIN i diagnosis is made
during the observation period increases with
more frequent screening.

Statistical trend tests were obtained by
creating an ordinal exposure variable with
equally spaced scores and including it in a
proportional hazards model. Results were
considered as statistically significant if the p
value was (.05 or less, and 95 percent con-
fidence intervals (CI) are reported through-
out the paper. Multiplicative terms between
smoking and possible confounders were en-
tered 10 the proportional hazards models to
evaluate interaction. The proportional haz-
ards analyses were performed using the
PHGIM procedure of the SAS statistical
package (6).

RESULTS

During the 52,844 person-years of obser-
vation, 185 incident cases (177 women with
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CIN III and eight with cervical cancer) were
identified. Twenty-seven women had a cy-
tolegic CIN III diagnosis without histologic
confirmation. These women are Included in
all analvses. We note that the exclusion of
these 27 cases, as well as the eight cervical
cancer cases. from the analvsis did not
change the results materially.

Seventv-gight percent of the subjects are
of Norwegian ethnic origin, and 69 percent
were married. Their median number of vears
of schooling was 10 and, at the beginning of
the follow-up period. their median age was
32 years. The mean follow-up period was 8
vears, and the average number of cervical
specimens obtained during follow-up was
five regardless of smoking status. Also, the
length of iime beitween variocus screenings
was nearly dentical for smokers and non-
SMOKers.

A multivariate model that included terms
for smoking status as well as age, marial
status, education. ethnic origin, consump-
tion of fish and of fruits and wvegetlables,
current oral contraceptive use. and fre-
quency of intoxication by alcohol was fit.
The results indicated a significantly lower
risk of CIN [II among women aged 40-49
years (refative rate = 0.3; 95 percent Ci 0.2-
0.6) compared with those in the 20- to 29-
year age group. Single women (relative rate
= |.6: 93 percent CT 1.1-2.4) as well as those
divorced or widowed {relative rate = 2.2: 95
percent CI 1.4-4.1) displaved a statistically
significant increased risk of CIN 111 as com-
pared with married women. CIN il risk also
was significantly increased among those who
had been intoxicated by alcohol at least once
(relative rate = 1.4: 93 percent CI 1.0-2.2)
in the vear preceding the health survey as
compared with those who had not. Women
frequently eating fish {relative rate = 1.6; 93
percent Cl 0.9-3.3) and current oral contra-
ceptive users (relative rate = 1.3; 95 percent
Cl 0.9-2.1) also had an increased risk of
CIN II1. The relation beiween oral contra-
ceptive use and cervical intraepithehial neo-
plasia is explored in depth and reporied
eisewhere {6a). No meaningful associations
were found between CIN I and vears of
schooling, ethnicity, and fruit and vegetable
consumption.

Current smoking was more prevalent
among vounger women, the unmarried. and
those reporling more frequent alcohol intox-
ication (data not shown). Thus, each of these
factors was considered a potential con-
founder of the smoking-CIN [ association.
and adjustment was made for cach in a
multivanate proportional harzards model.

The age-adjusted incidence rate for CIN
I was 267/100,000 person-vears anmong
women who never smeked (1able 1). Among
exsmokers, the corresponding rate was 183/
100,000 person-vears, and among current
smokers, it was 476/100,000 person-vears.
The relative rate of CIN 111 obtained from a
proportienal hazards regression moedel that
inciuded terms only for age and smoking
history was 1.8 {95 percent CI 1.3-2.5} for
current smokers and 0.7 (95 percent CI 0.4~
1.2) for exsmokers compared with non-
smokers. However, among exsmokers who
had ceased smoking less than 3 months be-
fore the health survey {n = 127}, the corre-
sponding relative rate was 1.5 (95 percent
Ci0.5-4.1).

A multivaniate model based on 158 cases
with complete information on the potential
confounders {(age (in 5-vear group), marital
status {married, divorced/widowed, single),
frequency of intoxication by alcohol (never,
less than monthly, monthly., or more))
vielded a slightly lower relative rate of 1.5
{(tzble 1} for current smoking which, none-
theless, remained statistically significant
{p=10.05).

Doese response was evaluated among cur-
rent smokers using number of cigarettes
smoked per day, vears of smoking, and age
started smoking {table 2}. For light smokers
(<15 cgarettes/day). the relative rate is
slightly elevated, i.e.. 1.4, whereas for heavy
smokers the relative rate is nearly twice that
of nonsmokers. An ordinal trend test across
the three categories of number of cigarettes
smoked daily displaved in table 2 vields a p
vatue of (.02. There also was a statistically
significant (p = 0.01) trend between vears
of smoking and CIN IIl. Furthermore, the
refative rates pertaining to smoking were
highest among women who started smoking
at a younger age. A statistical trend test for
age started smoking (with four categories
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TABLE 1.

Age-adjusted inciderce rates {|R} and age-adjusted and multivariate refative estimates for

cervical intraepitheliat neoplasia, grade 1ll, and cervical cancer according to smoking status, in a cohort of

6,812 women: Tromso, Norway, 19801989

Relztive rates

Smoking Cases/ IR* {age

status canort adjusted) Age acustect Muitivariatet
Never 432,284 267 1.0 1.0
Past 19/1,325 183 0.7 (0.4-1.2)8 0.6{0.4-1.1)
Current 123/3,203 476 1.8{1.3-2.5) 1.5(1.0-2.2)

* Per 100,000 person-years, age adjusted using the direct method for 5-year age categories of person-years with the distribution

of the entire analytical cohort as standard.

1 Based on age-adjusted regression coefficient fram the proportional hazards model; total of 185 cases.
T Based upon 158 cases from mode! with age group, marital statws, and freguency of intoxication by aicohol, blocking for

number of specimens.
§ Numbers in parentheses, §5% confidence interval,

TABLE 2. Relative rates of cervical intraepithelial
neoplasia, grade I, and cervical cancer according
to various measures of smoking intensity among
current smokers, in a cohort of 6,812 women:
Tromsd, Norway, 1980-1389

Reiative rates Trend test

Exposure {multivariate}*

Average no. of cigareties/day

Never 1.0 p =002
1-14 1.4 (0.9-21)F
=15 1.8(1.1-3.0)
No. of years smoked
Never 1.0 = 0.01
1-9 1.2(0.7-1.9)
=10 1.8(1.2-2.8)
Age started smoking
Never 1.0 p=<0.01%
=22 0.9(0.4-1.9)
1§21 1.1 {0.6-2.0)
16-18 1.7 (1.1-2.7)
<16 20(1.1-3.5)

* Based upon 142 cases from mode! with age group, marital
status, and frequency of intoxication by aicohol, blocking for
number of specimens.

T Numbers i parentheses, 95% confidence interval.

1 Trend test with four levels (four categories of age started
smoking}.

among current smokers) vielded a p value
less than 0.01. The trend between age started
smoking and CIN 11 risk was evident among
both fight (p = 0.08) and heavy (p = 0.07)
smokers.

In table 3, the relative rates for current
smokers compared with nonsmokers are dis-
plaved according to the levels of the poten-
tial confounding variables. Current smokers
experience a higher risk of CIN I1I as com-
pared with nonsmokers within each category

of age, marital status, and aleoho! intoxica-
{ion.

None of the two-way interaction ierms
between smoking, age, marital status, and
drinking evaluated in any proportional haz-
ards model was statistically significant or
meaningfully affected the relative rates pre-
sented above,

DISCUSSION

The results of this follow-up study indicate
that current smokers {at the time of the
health survey) experience a higher incidence
of CIN Iil than do nonsmokers. A causal
mterpretation of these findings is supported
by the presence of a dose-response relation
between various measures of smoking inten-
sity and the CIN Hi incidence rates in this
study. Furthermore, smokers display a con-
sistently higher risk of CIN III as compared
with nonsmokers within each category of
the possible confounders.

A major strength of this study is that 1t
originates from a population-based survey
with a high attendance rate. Thus, the
women comprising the cohort should be
representative of all women of this age in
the region. Another strength is its prospec-
tive design. The smoking habits of subjects
were classified at enroliment and, hence,
were not subject to differential anamnestic
bias typical of case-control studies.

We are aware of five other follow-up stud-
ies of cervical cancer or its precursors and
cigareite smoking (7-11}). All found a posi-
tive relation between smoking and either the
precursor lesions (7, 8) or cervical cancer
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TABLE 3. Relative rate estimates for cervicai
intraepithelial neopiasia, grade I, and cervical
cancer assuciated with current smoking within
levels of potential confounding variables, in a
cohort of 6,812 women: Tromsé, Norway, 1980~
1989

Characteristics Cases p?;‘;?: Reiative rate*
Age

20-29 82 12535 1.4{0.8-2.6)7

30-38 71 19,535 1.5(G.B-2.8)

4043 18 13,840 1.8(0.6-5.5)

Marital status

Married 76 32.428 1.2(0.7-21)
Divorcedjwidower 16 2,895 4.7 (0.6-37.0)
Single 66 10,687 1.6(0.9-3.0}
Freqguency of intoxi-
cation by
alsohol
Never 47 22818 1.6(0.9-3.0

Less than monthly B3
Monthly or more 28

18,637 1.2 (0.7-2.1)
3,555 2.4{0.6-10.3)

* Multivariate-adjusted estimates computed from stratified
modet with age group. marital status, and frequency of intoxi-
cation by alcohol. biocking for number of specimens. Reference
category was never smokers.

T Numbers in parentheses, 95% cenfidence interval.

itself (9-11). A limiiation the present study
shares with these other studies is the lack of
information on known risk factors for cer-
vical cancer such as sexual behavior. which
is thought to be related to cervical cancer
through ihe transmssion of an infectious
organism (12-14}. Cur findings alsc are sup-
portive of other previous studies that showed
a positive relation between smoking and the
precurser kesions of cervical cancer (12-23).
In most of these studies (8, 12, 13, 19-21.
23). but not all {16, 22). a positive dose
response was reported.

Information on sexual activity is difficult
10 gather for the large number of subjects
typically participating in follow-up studies.
However, such information has been ob-
tained in a number of case-control studies,
and many have demonstrated an indepen-
dent effect of cigarette smoking on the pre-
cursor lesions of cervical cancer after adjust-
ing for sexual activity (12~22). In the present
study, the unmarried and those frequently
intoxicated experienced a higher incidence
of CIN Iil than did married women or those

using less alcohol Although these positive
associations may reflect a higher level of
sexual activily among women in these
groups, it is likely that subjects within these
groups are more homogeneous with respect
1o sexual activity than are women overall.
The fact that we did find a positive smoking
effect 1n cach subgroup (tabie 3) suggests
that our smoking findings are not con-
founded by sexual activity. Nonetheless, we
cannot rule out the possibilitv of some con-
founding of the smoking-CIN Il relation by
sexual behavior in the present study.

The increased risk found in the present
study among current smokers who started
smoking in their early teens compared with
smokers starting later has also been reported
in other studies (13, 19-21, 23). while an-
other two found no such asscciation (14,
15).

Our findings indicate that the increased
risk of developing CIN I is restricted to
women being current smokers when the co-
hort was established. In the cohort study
reported by Greenberg et al. (8), former
smokers experienced an increased risk of
cervical dvsplasia, but not of invasive cancer.
compared with nonsmokers. Several of the
case-conirol studies {13-17, 19, 21, 22}
found exsmokers at increased risk compared
with never smokers. but the excess was sta-
tistically significant in only two of the studies
(15, 19). These resuits do not nccessarily
contradict our finding of no effect among
former smokers since in these case-control
studies. as opposed 1o our cohort study, it is
possible that the precursor lesions, even
though diagnosed when the woman was an
exsmoker. actually were initiated when she
smoked.

The accumulation of tobacco producis in
cervical epithelial cells and a Jocal immu-
nologic effect of smoking may explain how
cigaretie smoking contributes to the devel-
opment of cervical neoplasia. Nicoting and
ts major metabolite, cotinine, accumulate
in the cervical mucus in smokers with CIN
111 (24). The presence of cotinine in cervi-
cal mucus was accurate in distinguishing
between smokers and nonsmokers. and the
levels of these two substances 1o cervical
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fluids were also found to mirror recent
smoking Intensity among current smokers
{23). A recent study {26) found a significant
positive association between nicotine levels
in cervical lavages and self-reported expo-
sure 10 passive smoking. Current cigarette
smoking has also been associated with a
significant decrease in the number of Lan-
gerhans’ cells in both normal cervical epi-
thelium and CIN lesions (27).

In summary, although our study has some
limitations with regard to an evaluation of the
smoking-CIN 11 hvpothesis. it is one of only
a few follow-up studies of the topic, and it
provides further support for the belief that
CIN I and cervical cancer are a smoking-
related disease. The credibility of the asso-
ciation recentiy has been enhanced by new
biologic evidence demonstrating a direct ef-
fect of smoking on cervical cells,
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Oral contraceptive use and the incidence of cervical
intraepithelial neoplasia

Inger T. Gram, MD," Maurizio Macaluso, M, DrPH,® and Helge Stalsberg, MD*

Tromsd, Novway. ond Bivminghom, Alehams

OBJECTIVE: Cur obiective was 10 examing the relationship between oral contraceptive use and the
incidence of cervical intraepithelial naoplasia.

STUDY DESIGN: In 2 prospective follow-up stucy of 8622 women participating in the Second Tromsd
Study conducted in 1973 and 1980 in Tromsd, Norway, women aged 20 to 49 years answered 2
guestionnaire regarding their smeking history, dietary habits, alcohol consumption, ang oral comtraceptive
use. They were then followed for 10 years with data from the Pathology Registry of the University Hospital,
RESULTS: The age-adjusted incidence rate of carvica! intraepithelial neopiasia was 897 par 100,000
person years among noncurrent and 1285 per 100,000 person years among current oral contraceptive
users as of 1979. Atter adjusting for age, marital status, smoking, and frequency of alcohol intexication the
relative rate for current users was 1.5 (5% confidence interval 1.1 to 2.1}, and the relative rate for past
users was 1.4 (95% confidence interval 1.0 10 1.8), as compared with those who had never used oral
contraceptives belore 1979,

CONCLUSIGN: Thess findings support the hypothesis that the cccurrence of cervical intraepithatiat
necplasia is increased by oral contraceptive use. (Am J Caster GynecoL 1892;167 000-000 )

Key words: Oral contraceptives, cervical dysplasia, follow-up studies, Norway, cervical
neoplasms

In two extensive reviews it was conciuded that a weak
positive association seems to be emerging between oral
contraceptive use and the risk of cervical neo-
plasia buf this association may be due  bias and con- thel
founding.** The relationship remains conwroversial be-
cause recent epidemiologic studies continue o yield
conflicting results.*” It has been preposed that the find-
ings of posiiive studies reflect enhanced detection of
cervical intraepithelial neoplasia among OC users
rather than a causal association”



We observed that among women who participated in
the Second Tromsd Study and who were current orat
contraceptive users as of 1979, grade 3 cervical intraepit-
helial neoplasia incidence during the following 10 years
was 1.4 tmes higher than among ronusers.” Although
this increased incidence among oral contraceptive users
was not explained by confounding factors such as ciga-
rette smoking or the number of cyiclogic examinations
(Papanicolaou smears), it lacked statistical significance.
In: this report we expand the previous analysis by evalu-
ating the relationship between gral contraceptive use and
all cervical intraepithelial neoplasia grades and by ad-
ding information from the Third Tromsd Stady.

Material and methods

Between 1979 and 1980 all wormen (n=9906) aged 20
through 49 years and all men (n = 11423} aged 20
through 54 years living in the municipality of Tromsd
were invited to participate in the Second Tromsg Study.
Complete details of the stndy methods are given else-
where.'® The participants filled out one questionnaire at
the screening facility and another at home. The first qu-
estionnaire concerned discase history and aspects of
fiving habits, including cigarette smoking and oral con-
traceptive use. The second questionnaire elicited infor-
mation on dietary habiss, alcohol and coffee consump-
tion, previous diseases, and social and psychologic con-
ditions. The participants were instructed to return this
guestionnaire by mail. The Third Troms¢ Study was
coenducted in 1986 and 1987, At this survey the question-
naires were modified to add information on use and
duration of oral contraceptives ard intrauterineg contra-
ceptive devices, age at first marriage or cchabitation, and
age at {irst pregnancy.!!

Women participating in the Second Tromso Study (n=
8143) with no history of the disease were followed for the
development of cervical intraepithelial neoplasia or cer-
vical cancer. The follow-up was made possible by linka-
ge of their national personal identification numbers with
the computerized information in the Pathology Registry
of the University Hospital in Tromsd. This registry
provides complete records of ali cytologic and histologic
diagnoses made in the county where Tromsd is located.
Altogether 7838 (96%) women from the Second Tromso
Study had a cervical specimen recorded in the registry
during 1980 through 1989,



Criteria for inclusion in the analvtic cohort were (1)
no diagnosis of cervical intraepithelial neoplasia or can-
cer of the cervix before Jan. 1, 1980, and (2) at leust
one nermal cervical specimen within 3 vears before
entollment in the second Tromsd study or after en-
roliment. Excluded from follow-up were 328 women
who had a diagnosis of cervical intraepithelial neoplasia
or invasive cancer of the cervix before enrollment or
as their first cervical specimen recorded in the registry.
Follow-up began on Dec. 31, 1979, for 5415 women
who had a normal specimen during the previous 3 years
and on the date of the first normal specimen recorded
for the remaining 1895 women. However, 888 women
had no subsequent specimens and contributed no in-
formation to the follow-up study. Thus the analysis is
resiricted to 8622 women (81% of all partcipants in
second Tromso study). Follow-up ended on the date of
diagnosis of cervical intraepithelial neoplasia, autopsy
or hysterectomy, or their last cervical specimen, which-
ever was earliest.

Incident cervical intraepithelial neoplasia cases were
classified according to the first diagnosis. Thus, if dur-
ing the study period a woman had & first diagnosis of
grade 1 disease that later progressed to grade 3, she
was counted only once as a grade | case.

Person years of follow-up were assigned to categories
of potential determinants of risk for cervical intraepi-
thelial neoplasia. Incdence rates were computed by
dividing the number of cases by the number of person
years in that category. Age-adjusted rates were calcu-
lated bv the direct method, using the age distribution
of person-years in the ¢ntire analytic cohort as the stan-
dard.’* Data analysis included an evaluation of mci-
dence rates by age, marital status, education, age at first
pregnancy, age at first marriage or cohabitation, fre-
quency of fruit and vegetable consumption, frequency
of fish consumption, frequency of drunkenness, ciga-
rette smoking, number of specimens, and time between
specimens. Cases and person years were classified into
current and noncurrent oral contraceptive users as of
1879 on the basis of information obtained from the
second Tromsd siudy. More detailed information on
the history of oral contraceptive use was available for
4912 (74%) who also participated in the third Tromss
siudy. Data from the third study were used to ascertain
whether women who were nonusers at the ume of en-
vollment into the sccond study had ever used oral con-

raceptives before that date (past users). Thus cases and

person vears were reclassified into never users, past
users, and current users, Women from the second
Tromss study who were nencurrent users at enroll-
ment and who did not participate in the third study
were classified as “other noncurrent users.” It is likely
that this group is a mixiure of never and past users.



‘The relative rate was used o compare category-spe-
cific incidence rates. Relative rates were also estimated
with the Cox proportional hazards regression model to
adjust simultancously for the effects of several potental
confounders.™ The follow-up experience of subjects
was znalyzed by blocking on the number of specimens
{one or two, three or four, five or six, seven ¢r morg)
that they had accumulated during the follow-up period.
This blocking was done because the likelihood that a
diagnosis of cervical intraepithelial neoplasia 15 made
during the observation period increases with more fre-
quent screening. However, the results did not change
materially whether the analysis was performed without
the blocking factor or by including the number of spec-
imens as covariates.

Poisson regression models were also used to obtaim
relative rate estimates adjusted for ime beiween
screens (and the confounding variables included in the
proportional hazards modelj and to evaluate interac-
tion among potential risk factors, The significance of
a trend in the incidence of cervical intraepithelial neo-
plasia with increasing levels of a factor was evaluated
by assigning equally spaced ordinal scores 1o categories
of the factor and including the score as a continuous
variable in a Poisson regression model” Multplicaiive
terms between OC use and possible confounders were
included in the modei w0 evaluate interaction,

Results were considered statistically significant if the
p value was =£0.05. The 95% confidence intervals are
reporied throughout the paper. The proportional haz-
ards regression analyses were performed with the
PHGLM procedure of the SAS statistical package.”
The Poisson regression analyses were performed with
the EGRET statistical package.™

Results

During the 43,316 person years of observation, 401
incident cases (354 women with grade 1 or 2 cervical
intraepithelial neoplasia as their first abnormal diag-
nosis, 44 with grade 3 cervical intraepithelial neoplasia,
and three with cervical cancer) were identified. These
wamen are included in all analvses. We note that in-
clusion ofenly the 354 women with grade 1 or 2 cervical
intraepithelial neoplasia in the analvsis did not change
the results materially.



Seventy percent of the women were married, their
median years of schooling were 11 (7 1o 23}, and at the
beginning of the follow-up their median age was 31 (20
to 64} vears. Only 9% of the women were current oral
contraceptive users in 1879 and 1980,

For never, past, and current oral contraceptive uscrs
the mean follow-up time was 7 vears and the average
number of specimens obtained was five. The women
who were noncurrent users in 1978 with missing in-
formation on r%lever usere (women who did not partic-
ipate in the third Tromsé study in 1986 and 1987) had
an average number of four specimens obtained during
the mean follow-up period of 5 years.

Prevalence of oral contraceptive use was higher
among women of voung age, among unmarried
women, among cgarette smokers, and among women
reporting frequent intoxication by zlcohol (Table I}
The relative rate estimates of cervical intraepithelial
neoplasia from the proportional hazards regression
models show that these women also have a significantly
increased risk for cervical imtraepithelial neoplasia
fTable 11}. Thus cach of these factors was considered
a potential confounder of the oral contraceptive—cer-
vical intraepithelial neoplasia association, and adjust-
ment was made for each in a multivariate proportional
harards model. No meaningful associations were found
between cervical intraepithelial neoplasia and years of
schooling, fruit and vegetable consumption, or fish con-
sumplion.

The age-adjusted incidence rate of cervical intraep-
ithelial neoplasia was 897 per 100,000 person vears
among noncurrent and 1295 per 100,000 person years
among current oral coniraceptive users as of 1979
{p = 0.05). A multivariate proportional hazards regres-
sion model on 548 cases with complete information on
potential confounders {age in 3-vear groups, marital
status [married, divorced-widowed, single], smoking
status [never, past, current], frequency of intoxication
by alcohol [never, less than monthly, monthly or more])
vielded increased relative rate estimates of cervical in-
traepithelial neoplasia among noncurvent, past, and
current oral contraceptive users as of 1979 as compared
with never users. Women starting at an earlier age were
at an increased risk as compared with those starting
later. An ordinal rend test across the four categories
for age started oral contraceptive use vielded a g value
of 0.05 (Table 111} '

Women who married or cohabited for the first time
at 2 young age had an increased risk for cervical intra-
epithelial neoplasia. This association was. however, ex-
piained by marital status. Neicher did fever using in-
trauterine contraceptive devices or age started intra-
uterine contraceptive device use explain the oral
coniraceptive—cervical intraepithelial neoplasia associ-
ation reporied.



None of the two-way interaction terms between oral
contraceptive use and age, marital status, smoking,
drunkenness, time between screens, and number of
screens was statistically significant or meaningfully af-
fected the relative rates presented above.

Comment

The results of this follow-up study suggest that both
current and past oral contraceptive users experience a
higher incidence of cervical intraepithelial neoplasiz
than do those who never used oral contraceptives. "['his
Anding is similar to those of four’™™ of five previous
follow-up studies'™ that evaluated the oral contracep-
—cervical intraepithelial neoplasia hypothesis.

¢

The present study also suggests a relationship be-
tween age at start of oral contraceptive use and cervical
intraepithelial necplasia incidence. This association
may in fact reflect an increasing trend of cervical in-
traepithelial neoplasia incidence with duration of OC
use. Three of the previously mentioned follow-up stud-
ies found a trend of increasing incidence with duration
of OC use. ™

A major strength of this study is that it originates
from a population-hased survey with a high attendance
rate. Thus the women constituting the cohort should
be fairly representative of ali women of similar age in
the region. Strengths related to the prospective follow-
up design are that women were known w be free of
cervical intraepithelial neoplasia at enrollment and in-
formation on potential risk factors was collected before
diagnosis. The oral contraceptive use among subjects
was ascertained before outcome and hence is not sub-
ject to differential anamnestic blas, which may affect
the results of case-control studies. Another strength of
this study is the ability wo control for confounding vari-
ables such as marital status, smoking status, and
freqency of drunkenness, Because the number of Pa-
panicclacu smears and the time between smears were
also controlled for, it is unhkely that our results are
explained by detection bias,



On the other hand, misclassification may result from
higher rates of false-positive tests {(from higher inci-
dence of vaginal infections and cervical erosions}yin oral
contraceptive users. This misclassification would result
in a spuriously high incidence of low-grade lesions
{grade 1). We found that the incidence of grade 3 also
was increased among oral contraceptive users.” Also,
the excess cervical intraepithelial neoplasia incidence
should be experienced only by current users, whereas
incidence s increased among past oral contracepiive
users.

The most important limitation of this study is the
lack of information on sexual behavior. As in the other
follow-up studies, it was not feasible to collect such data.
However, it is likely that this source of confounding
was partially controlied for in the analvsis by adjusting
for marital status and frequency of drunkenness. In-
formation on sexual behavior is easier to collectin case-
control studies, Two recent case-control studies found
a positive association between oral contraceptive use
and cervical intraepithelial neoplasia after controlling
for number of sexual pariers.®

In conclusion, the current siudy supports the hy-
pothesis that the occurrence of cervical intraepithelial
neoplasia is increased by OC use.
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Table 1. Distribution of study subjects
according to selected characteristics and
prevalence of current oral contracepiive use in
a cohort of 6622 women, Tromsd, Norway,
198G through 1989

Prevalence Qf
currend™ oval

Cohart contraceplive use
Characlersiics n = 6622) (%)
Age {yr)
20-24 1132 21
25-2G 1451 I
3034 1474 7
35-3% 112s 5
40-44 784 3
5-49 852 1
Marial status
Married 45378 4]
Divorced-widowed 426 9
Single 1551 17
Smoking
Never 2247 7
Past 1291 8
Curreng 3064 11
Intexication by aleohol
Never 287G 6
Less than monthly 2463
Monthiy or more 152

“As of 1979,

Table Ii. Multivariate® relative rate estimates
of cervical intraepithelial neoplasia with 85%
confidence interval, according to selected
characteristics, in 2 cohort of 5622 women,
Tromsé, Norway, 1980 through 1989

Relaniv 95% Confidence
Charactersiic rate mterval

Marital status

Married 19
Divorced or widowed id G.9-2.1
Single 1. 1.2-2.1
Smoking siatus
Never 1.9
Past 1.0
Curreng 16
Fregueney of inwoxication by aleohol
Never 1.0
Less than monthiy Pt 1.1-1.8
Monthly or more 1S 1.5-2.7

*Based on 348 cases frem Cox proportional hazards mode!
with age group, merial status, smoking swts, frequency of
i n by aleohol, and oral contraceptive use blocking
for number of specimens.




Table I}, Muidvariate relauive rate estimates
of cervical intraepithelial neoplasia according
o various measures of oral contraceptive use
in a cohort of $622 women, Tromsd, Norwas
1980 through 1989

Oral coniracepiive Relative ‘ 95% Conjidence
use risk* i interval
Never 1.0
No informatont 1.3
Past 14
Current 1.3
Age started, ever
> 24 yr 1.1
20-24 yr 1.3
<20 vr 1.3

*Based on 348 cases from Cox proportonal hazards mod
with age group, maritad status, smoking siatus, frequency of
intexication by alcohoel, and OT use blocking for number of
specimens.

$These women were noncurrent users m 1979, missing in-
formation on ever users.

Based on 242 cases from Cox proportonal hazards with
complete covariate information. Trend test with four levels
{never, three cutegories with age sturwed oral contracepiive

y )
used fo= 403
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Trichomonas vaginalis (TV) and
human papillomavirus (HPV)
infection and the incidence of
cervical intraepithelial neoplasia

(CIN) grade I1I

Inger Torhild Gram, Maurizio Macaluso, Jeanetta Churchil,
and Helge Stuisberg

{Reeeived 12 December 1991; accepted in revised form 2 March 1992)

The temporal relationship between cervical infection with trickamonas vaginalis (TV) or buman papilioma-
virus (HPV) and the incidence rate of cervical intraepithelial neoplasia grade three (CIN 1II) was examined in
acohort of 43,616 Norwegian women. From 1980 to 1989, a cervico-vaginal infection from TV and HPV was
diagnosed cytologically in 988 and 678 women, respectively. During the 181,240 person-years of observation,
440 cases of CIN Iil/cervical cancer developed. The age-adjusted incidence rates (IR) of CIN 111 were 225 per
100,00C person-years among women with no cytologic evidence of infection, 459 among women with TV
infection, and 729 among women with HPV infection. A multiple regression model yielded a refative rate

of CIN III of 2.1 (95 percent confidence interval Cii\= 1.3-3.4) among women with TV infection and 3.5
{Ci = 1.9-6.6) among women with HPV infection, compared with women with neither infection, As CIN can
be misclassified as HPV infection, the entry Pap-smears of 10 women with HPV infection who laier developed
CIN III were re-examined. Excluding the four discordant cases with the corresponding person-years
decreased the RR of CIN 11 to 2.1 (Cl=0.9-4.8). Our report demonstrates the limitations of studies that rely
anly on cytelogic detection of HPV infection. Nevertheless, the results support the hypothesis that HPVis 2
causal factor for CIN 111 lesions, and also display an association between TV infection and cervical neoplasia.

Key words: Carvical eancer, follow-up studies, Norway, papillomavirus, trichomonas vaginalis.

Introduction

There is a substantial body of evidence for the concept  This hypothesis has been difficult to test in epidemi-
that cervieal eancer and its precursor kesionsare caused  ologic studies and it is far from proven™ Trichomona:

by infectious agents tansmitted through sexual inter- vaginalis {TV), Chlamydia trachomatis, and herpes
course.! Amang the sexually sransmitted agents, recent simplex virus (HSV) also have been examined, but defi-
rescarch has focused on human papillomavirus IHPV). nite conclusions about their contribution to the devel-

D Gram is with the Destaticte of Community Medicine, University of Tromss, Norway. Dr Macaluso and Ms Chirchillarve with the Department
of Epidemiology, School of weblic f fvalth, University of Alabama, Bivminghaw, AL, USA. Dr Stalsherg is with the Institute of Medical Bivlogy,
Uniisersity of Tromsn, Novway, Address correspondenee to Dr Gram, Institate of Community Medicine, University of Tromsé, Breivika,
N-9000 Tromes, Novway. Dr Gram is & vesearch fellow of the Norwegian Cancor Soctery. This study was supported in part by & grant from the
Aakre Forndation for the fighting of cancer and a grant from the University of Tromsé. A summary of this paper was presented at the Aimerican
Public Health Assoiation fmmaal Mectmg, Alante, GA, USA, 10-14 November 1991
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opment of cervieal neoplasia cannot be drawn yer.™?
Elucidation of the role of these infectious agents in
cervical carcinogenesis has important implications for
the management of infected subjects as well as for the
organization of prevention programs. The purpose of
this study was to evaluate the incidence of cervical
intracpithelial ncoplasia grade three (CIN 11 follow-
ing cvtologicevidence of infections from TV and HPV.

Materials and methods

The Pepartment of Pathology at the University Hos-
pital of Fromsa is the referrat center for cervical speci-
mens from women living in Troms and Finnmark, the
two northernmost counties in Norway, The Depart-

entkeeps a computerized registry containing records
of all eytologic and histologic diagnoses made in these
vwo counties. The Deparrment alse sends out rec
ommendations for follow-up examinations for abnor-
mal cervical Pap-smears.* We obtained an abstracz of all
records pertaining to cervical specimens during the
period 1972-89. Exch abstract contains a subject; a
number idensifying vear of birth, a referral number
indicating where the specimen was obtained, the
month and the year of diagnosis, the type of specimen
(autopsy, cytologic, histologic), and up to two codes
for the diagnosis.

The analytical cohort consisted of women who met
the [ollowing eligibility criteria: {i) were born from
1920 through 1969, (it} were referred from Troms or
Finnmark, (i) had no history of cervical cancer or
CIN of any grade, (iv) had no history of cervical
biopsy, and (v) had a negative entry Pap-smear rec-
orded in the Pathology Registry during the study
pericd of 198C-89. Pap-smears indicating infection by
TV or HPV were considered as negative, unless
additional evidence of dysplastic epithelium was
reporied.

Women comprising this cohort {#=43,016) were
foliowed for the development of CIN Ul/cervical
squamous invasive cancey referred o as CIN I aither
by cyte- or histopathologic documentation.

Follow-up began on the date of the first Pap-smear
and ended on the date of diagnosis of CIN L, of any
cervieal biopsy, or on the date of the fast cervieal Pap-
smear, whichever was the carliest. Women whe de-
veloped a Chlamydia infection, TV, HSV, or HPV
infection during the follow-up period entered the cor-
responding subcohort on the dawe of diagnosis.
Women who developed CIN | or CIN 11 prior 1o {or
concurrently with) the TV (n = 1} or HPV (n = 15) diag-
nosis were withdrawn from follow-up on the date of
dizgnosis of the infection. Thus, they did not contrib-

-4

/ Caneer Cavses and Conerol, Vol 31992

ute any person-time to the subcohort of women with
cervical infection,

The crude incidence rate (JR) for a given exposure
caregory was obiained by dividing the number of cases
by the tomal number of persan-years contributed by
women in that cazegory, Age-adjusted IR rates were
calculated by the direct methed, using the five-year age
categories of the person-year distribution of the entire
analytical cohort? The CIN 111 IR was evaluated by
categorics of age, calendar period, and yearssince entry
into follow-up, number of Pap-smears, and time since
iast Pap-smear. The RRs of CIN {II were estimated
according 1o the levels of potential confounding factors
both in univariate and i multivariate analysis. Poisson
regression 2nalysis was used for the simultaneous
evaluation of the effect of these factors on the associ-
ztion between TV and PV infection and the incidence
of CIN IIL® A diagnosis of infection would resul, for
Most women, in a mere wntensive medical follow-up.
We therefore considered the number of negative
smears as 2 potential confounding factor, The number
of negatke smears WAS) counted beginning with the
entry Pap-smear and ending with the last negative
smear. The time since the last negative smears was com-
puted accordingly and considered as an additional con-
founding facter.

Misclassification of CIN I as HPV infection would
spuricusly increase the assoclation with CIN 111, We
therefore reevaluated the entry Pap-smear in which an
infection was diagnosed among the 27 women wha
later became CIN 111 cases in the two subcohorts, and
among the 16 women who had a diagnosis of CIN /11
followed by a diagnosis of either infection before
developing CIN IIL

The Kappa coefficient was used as a measure of over-
all agreement.”! This measure does not require any
assumption concerning the ‘correct’ diagnasis and
includes a correction for the amount of agreement
which would be expected by chance alone. Results
were considered as statistically significant if the Pvalue
was 0,05 or less and 95 percent confidence intervals
{CI} are reported throughout the paper. The Poisson
regression analyses were performed using the EGRET
statistical package® For the remaining analyses, the
SAS statistical package was used.”

Results

Fvidence of TV infection was found in 988 women (2.3
percent), HPV infection was found in 678{1.6 percent}
wormen, Chlamydia infection was found in 92 (0.2 per-
cent) women and HSV virus infection was found in
only 46 (3.1 percent) women. The remaining 96 percent



of the 43,016 women coniributed information to the
subeohort of “negative’ women.
'y were 31, 33, and 25 years in
X PV subcoherts, respectively
ble 13, The three subcohorts did not differ materi-
according to length of follow-up, number of nega-
ive Pap-smearsand tme since last acgative Pap-smear,

The number of women with reported TV infection
decreased consistently during foliow-up from 172 in

v
J
gl

negative, TV,

1980 1o, & in 1988, There was 2 decline in all birth
cohorts. The number of women diagnosed with HPV

infection had a more variable course with time peaking
in 1985 withatowl of 151 women with reports of FIPV.

During the 181,240 person-years of observation, 440
incident cases (43§ with CIN 1! and nine with cervical
cancer) were identfied. Altogether, 332 (75 percent)
women had 4 histologic confirmation of the diagnosis.
Within the five-year age eategories, the IR of CIN HI
pealed at 434 per 100,600 person-years anong woimen
aged 25-29.

The average time between entry into follow-up and
diagnosis among CIN il cases was 4.2 (SE = 0.1) years
in the negative subechort. The corresponding figures

Table 1. The three subeohorts according to selected charac-
weristics, Norwav, 1980-89

Characieristics Subcohort
Negative TV P

Ageat enary 31 33 25
Lengih of follow-up {vear 4.5 5.0 4.7
Time since last negative Pap-smear

{vears) L. 1.1 .8
No. of negative Pap-smears as of

end of falfow -y jd 3 2

Cervical mfection and incidence of cervical neoplasms

forthe women inthe TV and HPV subcohorts were 3.8
(SE 0.5} and 3.0 (SE = 0.6} years, respectively.

Theage-adjusted IP}/\ofCIN HIwere 225 per 100,000
person-years among women withour TV or HPV
infections, 459 per 100,600 person-vears among
women with TV infection, and 729 per 100,000 person-
years among women with HPV infection (Table 2).
The multivariate RR estimates of CIN 11 were 2.1
(Cl=1.3-3.4) for women with TV infection and 3.5
{Cl=1.9-6.6} among women with HPV infection,
compared with women with neither infection. When
the results from alf the 43 reexamined slides were con-
sidered, the Kappa was 0.54 for HP'V and 0.53 for CIN.
The Kappa was 0.1 for HPV and 0,33 for CIN when
only slides describing cither one of these features
(= 24) were evaluated,

Re\ﬁnalysis of these associations considering only
histologically confirmed CIN 111 cases gave similar
results; the multivariate adjusted RR wae 1.9 (0= 1.1-
3.5) for women with TV and 4.3 (Cl=2.2-8.5) for
wamen with HPV infection. Excluding cases diag-
nosed during the first year of follow-up, vielded an RR
of 2.2 (CI=1.3-3.6) for women with TV infection and
3.7 (Ci=2.0-7.0) for women with HPV infection.
Similar results were obrained in analyses not control-
ling for number of Pap-smears or time since last
Pap-smear.

Among the 10 women who developed CIN I1] after
a diagnosis of HPV without dysplasia at entry, four
were reclassified as having dysplasia after refexamin-
ation. We refanalyzed the data after excluding from the
study the four cases with discordant evaluations of the
entry Pap-smear and the corresponding person-years.
This procedure increased the average time between
cytologic evidence of PV infectionand CIN Il 0 3.7
(SE =0.6) and decreased the multivariate estimate from

Table 2. Age-adjusted incidence rates (IR) and age-adjusted and multvariate relative rate {RR} eszimates for CIN 1] and
cervical cancer aceording to cyologic evidence of infection in a cobort of 43,016 women, Norway, 1980-89

Inzfection HiS RR(CI)

A e/ porson-years Age-adjusied Age-adiusted” Multivariate

None ST 0673 225 1.0 1.0

Y 1773882 459 2.1 {1.3-3.8) 2.1 {1.3-3.4)

1 /422 729 2.9 {1.6-5.5) 3581.9-6.6)

e IARCIES 400 ER(0.8-3.9 2.1 {3.9-4.8)

' Per 120,600 person-years, age-adjusted using the direet method for five-vear age categories of person-vears with the distribution of the entire

al eoho
od on age-adj

* Based upon d3c
(<t 1+ calend
Pap-smear (<1, 1,2, 3=}

n coefficient from the Poisson regression model; total of 423 cases.
moded with age group (in five-year age groups); infection status {none, TV, HPV); years since entry into foliow-up
period of diagnosis (1930-84, 1985-89) number of negative Pap-smears (1, 2, 3, 4, 5+); and years since last negative

* Based upon 419 cases from same model as+ {exeluding the four cases which were rechassified as kaving CIN [ at entry and the corresponding

person-years).
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the Poisson regression model from 3.7 10 2.1 (CI=0.9-

2.8). This estimate was no longer staristically
significant.
Discussion

The results of this follow-up study suggest that women
with Pap-smear reports showing TV or HPV infection
experience a higher risk of CIN Il than do women
without such reports. Overall, our data support the
role of HPV s a causal factor for CIN I, but they also
show that misciassification between the diagnosis of
HPV infection and the diagnosis of dysplasia may
exphain a substantal proportion of the excess risk
observed.

The major strength of the presentinvestigation is the
advantage of the follow-up design as the exposure to
the risk factor(s) precedes the onset of disease. The
celatively Jong lag between diagnosis of infection and
the diagnosis of CINHII among cases also suggests
that it is very unlikely that an undetected neoplastic
tesion precedes the infection. Our resultsare in accord-
ance with those of two case-control studies showing
that women with a history of previous TV infection
had an increased risk of CIN® and cervical cancer® after
adjustment for number of sexual pariers. Our results
are also in agreement with several recent epidemiologic
fallow-up studies examining the relationship between
HPV and CINMY An additional advantage offered by
our study is that the large negazive subcohort was fol-
lowed up in a similar way as the women with infection.

A woman’s previous infection status may make her
more likely to sezk medical attention, and thus occur-
rence of CIN Iil could be overestimated in these sub-
cohorts, Thus, the 2bility to control for frequency of
cytologic exams is an additional strength of the present
study.

Inherent in a record-based study is the lack of infor-
mation on possible confounding factors. Some studies
have shown a relationship between HPV infection and
risk factors for cervical cancer, such as sexual
activity ] and smoking,®
while other studies conducted in Latin America®™ and
Greenland/Denmark® have not. We found a positive
association between cigaretie smoking and CIN i1
s0d berween oral contraceptive use and CIN ina sub-
group of this cohort for which such information was
available through  linkage additional  data
sources.® The associations revealed in these studies
were weaker than those of the present study. Hence,
the relationships discussed in this paper cannot be
explained entirely by confounding due ro cigareue
smoking and oral contraceptive use.

with
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TV and BPV infections are both sexually rransmit-
ted diseases, and sexual activity can be a confounder of
the TV/HPV-CIN Il association only if there is
another sexually transmicted agent that is the true
cause. H this were the case, the lack of information on
sexual activity is a concern. 5o far, other sexuvally rans-
mitted discases with a sironger relationship than HPV
with cervical cancer or dysplasia have not yet been
identfied. M However, we cannot dismiss the possi-
bility that the associations found in this study may be
duc to chance or confounded by other sexually wans-
mitted agents.

The most important limitation of the study is that
the eyrologic assessment of the infections is imprecise.
Inastudy by Krieger er al,? the sensitivity of the Pap-
smear test when read by a pathologist experienced in
the cytology of sexually transmimed diseases, was as
low as 36 parcent, The Pap-smear is a traditional means
of establishing the diagnosis of HPV and in practice the
only method zvailable for mass screening of large
populations. However, due to the low sensitivicy of the
Pap-smear technique, the proportion of HPV detected
by cytology may be as low 2s 15 percent.” Thus, in our
study, an unknown namber of women were
erroneously classified in the category of ‘no wfection,’
2 misclassification that would attenuate the real
associations.

Assuming 100 percent specificity and chat thereis no
differential misclassification between cases and per-
son-years, one can estimate the real RR as follows:

RR={0, (O~ 0 <1~ 1/ Y x[PY LY, x{1-1/5)] ]

where RR is the relative rate, O, is the number of cases
observed among women with cyologically detected
HPV infection, O, is the number of cases among
women with negative cytolegy, s is the sensitivity of
eywologic detectionof HPV infection, and PY indicates
the person-years of follow-up in the same categories.
Under these circumstances, if the seasiuviry were as
low as 15 percent, the real crude RR would be 7.1,
rather than the observed 2.9,

A more serious threat to validity is the potential for
overestimating the strength of association berween
HPV and CINIII because women who actually have
low grade CIN are misclassified as having HPV infec-
tion. We found poor reliability of the identification of
changes associated with HPV due to misclassification
of low grade CIN. This finding is inagreement with the
results of two other studies showing a high degree of
interobserver differences ™ The result corroberates
the suspicion thar the incidence of CIN HI amon
women with cytologic diagnosis of HPV infection may
be increased spuriously due o underestimaing of CIN
lesions. In a study of 202 women,¥ an underestimating
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of the cytologic dingnosts of CIN was found when koi-
tocyviosis, the characteristic feature of HPV condy-
foma, was prominent. The difficulty of distinguishi:;g
HPV condyloma with or without superimposed CIN
in biopsics was emphasized in a recent review paper?

The ciicd foliow-up studies *#* made the initial classifi-
cation based on cvtology alone and therefore may be
affected by this problem. We attempted to correct the
bias by excluding all cases (and the corresponding per-
son-years of follow-up) whose entry Pap-smears were
not confirmed as TPV without CIN at the second
reading. This procedure may bave resulted in an over-
adjustment—as we did not exclude the person-years
for women misclasstfied as having HPV, but did not
develop CIN L. We also excluded 15 women who de-
veloped CIN 111 after 2 diagnosis of HPV, but whe
were diagnosed with a CIN lesion prior to the HPY
diagnosis. This also rended o dilute the association, as
some of these women, in fact, could have HPV when
diagnosed as CIN. Henece, we regard the residual two-
fold excess of CiN i1i among women with HPV infec-
tion as A conservative gstimate.

Consideration of the biologic plausibility of an
association is of eritical importance in causal inference.
Epithetial alterations have been produced in mice and
noted in women with TV infections suggesting a
relationship with cervical cancer. However, the abner-
malities were not severe enotigh to be described as neo-
pfaszic.-‘f\To our knewledge, no firm evidence for the
biologic plausibility {or the TV-cervical neoplasia has
yet been demonstrated.

The role of HPV 25 an etiologic agent of cervical can-
cer is supported by laboratory findings showing that
some papillomavirus are oncogenic in animals, that
genital HPV infections induce dysplastic lesions simi-
lar to CIN, and that preinvasive and invasive cervical
cancer contains FIPV DINAXN

Qur report clearly demonstrates the severe limi-
rations of studies that rely only on eytologic detection
of HPV infeetion. The same limitations do notapply to
the same extent on the diagnosis of TV, In conclusion,
our study suppor:s the current hypothesis of HPV asa
causal facror for the precursor lesion to cervical cancer
and 2lso demensirates an association between TV
infection and cervical neoplasia.
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Kjéere mottaker!

Det er nd kommet forslag om af helsemyndighetene skal gi alle
norske kvinner meliom 40 og 74 &r tilbud orm en spesialunder-
sokelse for & oppspore brystkreft | et tidlig stadium. Dette blir
giort med en enkel rentgenundersekelse av brystene (mam-
mografi).

Vi gnsker & fa vite hvorledes kvinner | Harstad og Tromse ser pd
slike undersekeiser. | Tromse har kvinner i alderen 40—56 &r
&t tilbud om mammografi. De som har tatt imot tilbudet, har
derfor opplevd problemene en slik brystkreftundersekelse kan
skape for den enkelte.

! Tromse var det ca. 400 kvinner som ikke benytiet seg av

Dato for utfvlling av skjemaet: ... S oo

BRYSTKREFT
1. Er De engstelig for & ha brystkreft? .. ..

2. Var de engstelig for & ha brystkreft for
eftdrsiden? .. ..................... ;
SELVUNDERSEKELSE AV BRYSTENE

3. Hwvor ofte underseker De brystene Deres
selv?
Sett kryss 1 den rulen der ~JA» passer best.

Aldr L.
2-30anQerprar . ... ...
1 gang pr. maned
1 gang pr. uke ..
Hver dag

L o B

& Hvor ofte undersekie De brystene Deres
for ett &r siden?
Sett kryss | den rulen der «JA» passer best HA
Sjeldnere enn 1 dag
Like ofte som i dag
Hyppigere ennidag . .
QOPPSPORING AY BRYSTKREFT
5. Hvis De om 2 &r fikk tilbud om renigen-
undersakelse av brystene, ville De
{kryss av for hvert sparsmal)
— deltatt selv
— anbefalt Deres venninner delta . L.
SKOLEGANG/ARBEID

6. Hvor mange ars skolegang har De
(medregnet folke- og ungdomsskole}? . .

7. Har De hatt lennet arbeid hele siste ar?
Sett kryss i den ruten der «JA» passer best. L

Fulltidsarbeid
Delidsarbeid . ..
Ikke lgnnet arbeid

brystkreftundersekelsen. Det ville vasre nyttig 3 vite hvarfor de
ikke giorde det.
Kvinnene i Harstad har ennd ikke fatt et slikt tilbud. Svarene pé
denne sparreundersakeisen skal hielpe oss a gjare slike bryst-
kreftundersgkelser sa sklnsomme som mu ig
Skjemaet o7 inndelt shik at de ferste spersmaélene besvares av
alle. Deretter er det angitt hvilke spersmal som skal besva-
res av kvinner fra Harstad. kvinner fra Tromse som ikke er
mammografert osv.
Har De noen kemmentarer til undersekelsen kan De skrive
dette helt til siutt | merknadsfeltet.
Navn og fedselsnummer er med for & sammenholde sva-
rene med de cpplysninger vi har fra Helseundersekelsen |
Tromse. Dersom det skulle bli aktuelt & innhente tilsvarende
- opplysninger fra dem som ikke har veert til Helseunderse-
kelsen, vii hver enkelt kvinne bli kentakiet for & gi sin tiliatelse.
Gjennom denne undersekelsen bidrar De til & kiariegge torhotd
som kan giere kampen mot kreft mer effektiv og skansom for
den enkelte kvinne.
Vivil undersireke at alle svar og resultat vit bli behandlet strengt
fortrolig.

Uifylt skjerna sendes i vedlagte svarkonveoiutt. Portoen er
hetalt.
P4 forndnd mange takk for hjelpen!

Med vennlig hilsen

INSTITUTT FOR SAMFUNNSMEDISIN
Universitetet i Tromse

LIVSSITUASJON
8. Hvorledes opplever De Deres hvssitua-

sjon i dag?

Sett keyss i den ruten der «JA» passerbest. A
Meget darlig i
Darlig
Bra
Uimerket

INTERVJU
9. Det kan tenkes at vi f&r behov for & inn-
hente ytterligere opplysninger gjennom
personlig samtale, A NEL

Kan vi ta kontakt med Dem igien? ... .

HELSEUNDERSZKELSEN | TROMSE

10 Fikk De invitasjon til Helseundersekelsen? L1 ¢

11 Bie De mammografert pé Helseunder- _4A_T
sokeisen?

Hvis JA, fortsett til spersmal 22
Hvig NEI, fortsett til spersmal 12,

12 Har De rentgenundersekt brystene tidligera? ..l .

13 Har De sokt lege for kui i brystet?
Hvis JA, ble det talt preve av kulen? .
14 Har De hatt (har) brystkreft? |

15 Har noen av Deres slekiningss hati brystkreft?  JA 1 ;Y(iTE
Mor .. L
Sester

Mormor

Farmor




18 Hver gammel var De farsie gang De fiki ¢

menstruasion? ... ... | AR
17 Dersom menstruasjcnen nd er slutt, hvor
gammel var Dedadensiuttet . ......... i AR

18 Dersom De har fedt barm, hvor gammet var |M“‘
Deferste gang? ... ................. i AR

19 DEres YIKE: . oo
Resten av spersméiene er fil kvinner fra Tromsa.
Til kvinnene fra Harstad takker vi for hjelpen.

" BESVARES AV DEM SOMIKKE BLE MAMMOGRAFERT
JA NEE
mammografere . ... ..., ! |

21 Hadde noen av felgende punkter betydning da
De bestemte Dem for iIKKE & bli mammografert?

20 Var De 1 tvil om De skulle la Dem

Sett ett kryss for hvert punkt. JA _MEI

Hadde ikke anledning ................
Hadde hart at undersekeisen var smertefull
Hadde hen at det var en mannlig radiograf
Vilie ikke utsette meg for rantgenstriler .
Var engstelig for & {4 pavist brystkreft
Hadde nylig blitt mammografert ... ... ..
@nsket ikke & delta | Heiseundersokelsen
Fventuelt andre ting av betydning kan De angi | merknadsieltet.

_ BESVARES AV A

22 Var De engstelig for a ha brystkreft for De A NEI

mette til Helseunderseokelsen? .. .. .. ..

23 Var rontgenundersekelsen ubehagelig? .

24 Var rentgenundersgkelsen smertefull? ..

INFORMASJON

25 Var det tilstrekkeiig informasjon om
brystikreftundersokelsen I

— i invitasjonen til Helseundersokelsen? L

JA  NE!

— ved frammuete til brystkreftunders.? . .

Angi i merknadsfeitet fna De evenltuelt ansket mer informasjon om.

E MAMMOGRAFERT .~ -~

{ invitasjenen til Helseundersekelsen stér dat:
«Hvis resuliatene fra brystkreftundersokelsen skuile
giere det nedvendig med kontroli, blir det gitt
beskied fra Begionsykehuset innen 3 uker»
h_NE

26 Var De engstelig for & & slik beskjed i disse |

tre ukene? ... ..
27 Foretok De Dem nos u»anhg fordi De var

engstelig i disse tre ukene? .. . ..
28 Angrer De pa at De motte opp ti
brystreftundersekelsen . ... L.

29 Da De ble innkait tif ny undersekelse, reg-
net De med at det var stor sjanse for at  JA NEL

hadde brystkreft? .

30 De fleste pleier & bii litt engstelig nar de blir innkait til ny
undersakeise. Foretok De Dem noe av dette i tiden fra
brevet kom til De mette pd Regionsykehuset?

Sett et kryss for hvert utsagn. dA  NEE

Snakket med familien om innkallingen
Snakket med andre om innkallingen
Kontaktet andre som var etterundersaokt
Kontakiet noen som hadde hatt brystkreft
Kontaktet lege ........ ... ... .......
Kontaktet annet helsepersonell ... .. ..
Reykie merennvanfig ....... .. .
Sov dértigers ennvanlig ... .. .. ]
Brukie mer atkoholennvanlig . ... ... ..~
Oppferte meg stort sett som vanlig . ... ..

31 § lepet av livet vil de fleste bli utsatt for sterre og mindre
psykiske og fysiske pakjenninger. Det & bli innkait og
etterundersekt vil veere en pakjenning for de fieste.

Hvor lenge siden er det ar De opplevde en pakjenning
som var like stor som det & bii innkait/etterundersakt?

Sett 2t kryss der «JA» passer best. JA

merenntuke .. ... oL },_ 1
merenn 1méned ... .. ... L 2
.

merennGméneder ......... ... .. l[_ 3
merenn & ... ... ... - 4
merenn 3Ar ... .. Lo 5
aldri hatt en siik pakjenning far . .. .... .. L. i &

INFORMASJON

32 Fikk De tiistrekkelig informasjon A NED

- i innkalingsbrevet ! etterundersokelsen? ;

— péd gykehuset? .. ... ... ... :
Angi | merknadsieltet hva De eventuell ensket mer ma’omas_;an om.

TAKK FOR HJELPEN! HUSK A POSTLEGGE SKJEMAET | DAG!



NNAVIT Lo ceereeeens
Fadselsdato ..o
Dato for utfylling av skjemaet ...........

INT: Forst er det 3 ja/nei spersmal.

1.

2.

Hvis du fikk tilbud om rentgenundersekeise av brystene

{mammografi) i dag, ville du deltait?

Er du engstelig for & ha brystkreft | dag?

Eventuelt:

INT: Hva ville du svare hvis du ma si ia eller nei (gienta sa spersmélet)?

3.

Underseker du regelmessig brystene dine selv?

INT: S4 er det to spersmal hvor svaralternativeng star pd delte kortet.

VIS KORT A
Hvor ofte underseker du brystene dine selv?

Addri

2-3 ganger pr. &r
1 gang pr. maned
1 gang pr. uke
Hver dag

Event/INT: Oppai den ruten der ja passer best:

5,

Hvor ofte urdersekie du brystene dine fer du ble mammografert pd
Tromseundersekeisen? VIS KORT A

Aldri

2-3 ganger pr. ar
1 gang pr. maned
1 gang pr. uke
Hver dag

Har du sekt lege for & 4 undersekt brystene det siste dret? ( lepet

av det siste aref).

- Hvis JA, har du sokt lege for kul i noen av brystene siste ret?
- Hvis JA, ble det tatt preve av kulen?

Ja/Nel

L1 1]

Ja/Nei

LT ]

Ja/Nei

NRERE (LLIT]®

Ja/Nei

i

Ja/Nei




10.

1t.

12.

13

14.

Har du tatt ny mammografi det siste 4ret?
{(Hvis JA, tle undersokelsen YIS KORT AZ)

- anbefalt av lege utenfor sykehus
- anbefalt av lege pd sykehus
- foretat! etter eget gnske

Hvor mange besek har du hatt i lepet av det siste &r pd grunn av
egen helse elter sykdom?

Hos vanlig lege

Hos spesialist utenfor sykehus
P4 legevakta

Hos bedriftslege

Hos fysioterapeut

Hos kiropraktor

Hos naturmedisiner

Pa sykehusets poliklinikk

Hender det at du er plaget av sevnleshet?

- Hvis JA, er du mer plaget av sevnleshet i dag enn for 2 ar
siden?

Hender det at du bruker sovemedisin?

- Hvis JA, bruker du mer sovemedisin | dag enn for 2 ar siden?

Hender det at du bruker nervemedisin?

- Hvis JA, bruker du mer i dag enn for 2 4r siden?

Har du lett for & bekymre deg?

Blir du ofte utdimodig nar du mé vente? Her er det fire svaralter-
nativer. VIS KORT B.

Svzert ofte
Ofte
Sjelden
Aldri

Blir du ofte irritert nar du ma vente? Her er de samme svaralter-
nativer. VIS KORT B.

Sveert ofte
Ofte
Sielden
Aldri

Ja/Nei

LT

Ja

-

Antall besek

JasNei

Ja/Nel

JasNei

Ja/Nei

DIDS?H

1%



15,

18.

17.

18.

18

20.

21.

Ble du innkalt til Regionsykehuset etter at du hadde veert ti
mammeografiscreening?
- Hvis NEI, fortsett pa spersméi 16.

var du engstelig/urclig i de tre ukene du ventet pa resuitatet fra

mammografiundersekelsen?

- Hyis JA, forte det at du var engstelig tit at du hadde nedsaft
arbeidsevne hjemme eller pd jobb? VIS KORT C.

Nedsatt | 2 uker
Nedsatt enkelie dager
|kke nedsatt

Na skal jeg nevne eksempel pé hendelser som kan oppieves som
sma eller store pakjenninger. Spersmélet er om du heller ville
oppleve noe av dette i stedet for & vente i tre uker pa svar fra
mammografiundersekelsen? Vil KORT D.

Hodepine en dag

Rasksjuka (diare/oppkast) en dag
Regn i 3 uker av soramerferien
Uventet regning i posten p& kr. 1000
Forstuving av ankelen

1 lepet av livet vil de fleste selv efler deres neermeste vaere utsatt for
ulike vanskeligheter (arbeidsledighet, ekonomiske problem, syke
foreldre, problem med barn, dedsfall}. Hvor ofte har du veert utsatt
for siiki? VIS KORT E.

Svaert ofte
Ofte
Avogtl
Aldri

Kan du nevne noe du har opplevd som du vil si var en glerre
pakjenning enn det & matte vente p& svaret fra mammografi-
undersekelsen?

Kan du nevae noe du har opplevd som du vil si var like ubehagelig
elier belastende som det & matte vente p& svaret fra mammografi-
undersekelsen?

Hva er det hoyeste belapst du vil betale for en slik mammografi-
undersakelse som gu har vaert med pa? (Vi forutsetier at du ikke
hadde noen tegn elier grunn til 4 tro at du hadde Drystkreft)

Betale Kroner ...oooooveivviees

Ja/Nei

1]

Ja/Nei

L]

Ja

s

Ja/Nei

Ja/Nei

Ja/Nei




INT: LEVER UT ARK MED STIGER

22.

INT:

23.

INT:

Her har vi en stige med 10 trinn. Hvis vi tenker oss at det heyeste
trinnet pd denne stigen str for det best mulige livet du kunne
tenke deg, og det laveste trinnet for det verst mulige fivet du kunne
tenke deg, hvilket trinn ville du si passer best for livet ditt | dag?
(Nar du ser pd hele livet ditt i dag.}

FA KVINNEN TIL A PEKE MED BLYANT; SKRIY OPP TRINN.

Hvilket trinn vil du si passet best ndr du tenker tilbake pa de tre
ukene du ventet pA svar fra mammografiundersekelsen?

FA KYINNEN TIL A PEKE IGJEN. SKRIV OPP TRINN.

EVENTUELL KOMMENTAR. ..o

24,

Noen synes det er en stor belastning & ikke # vite resultatet med
en gang. Tenk deg at du hadde to valgmuligheter neste gang du
var Uil mammografiundersekeise. VIS KORT F1+F2. Det ene var a
vente pa rasultatet | 21 dager og jeve til du var 79 (og veere frisk).
Det andre var 4 fa vite at resuftatet var negativt med en gang, men
du métte gi fra deg noen av dine siste levedager for & slippe &
vente, Hva vil du velge?

VIS KORT Ft + F2 21 dager
" " Ft+F3 1 dag

" " Fi+F4 7 dager
Y " F1+F5 14 dager

KOMMENTAR. ...t s

25.

Hvis du i stedet hadde to andre valgmuligheter neste gang du var
tit mammografiundersokelse. VIS KORT G1+G2.

Undersekelsen var gratis hvis du ville vents pa resultatet i 3 uker,
men hvis du ville betale, kunne du a resultatet neste dag. Hvor
mye vil du betale for & slippe & vente | tre uker?

Betale Kroner ......c.ccvvevenen

KOMMENTAR. ..ot

26,

Har livet ditt endret seg p& grunn av undrsekelsen du har vesrt
igiennom? VIS KORT H. .

Tit det verre
ingen innfiytelse
Tit det bedre

: NA VAR DET IKKE FLERE SP@RSMAL. ER DET NOE DU ViL S

O UNDERSQOKELSEN, SOM Vi IKKE HAR SPURT OM? JEG KAN
SKRIVE NED 1 STIKKORD HVA DU SiER.

Signatur INT......ooooee

Trina nr.

]

Trinn .

[

Nr.




BESVARES AV ETTERUNDERSGKTE.

27.

28.

28.

INT:

30.

31.

32

33.

Hvor lang tid tok det fra du ble innkait til etterundersekelse og ti
du fikk vite at du ikke hadde brystkreft?

Var du engstelig/urolig | denne perioden?
- Fvis JA, ferte det il at du hadde nedsatt arbeidsevne hjemme
eller pa jobb? VIS KORT C.

Nedsatt i hele perioden
MNedsatt enkelte dager
tkke nedsatt

N3 skal jeg nevne eksempel p& hendelser som kan oppleves som
smé& eller store pakjenninger. Spersmalet er om du heller ville
oppleve noe av dette, enn 2 bit innkalt/etterundersokt slik du ble.
VIS KORT D.

{Dvs. at bildene var i orden etter den farste
mammografiundersekelsen.)

Hodepine en dag

Resksjuka (diare/oppkast) en dag
Regn i 3 uker av sommerferien
Uventet regning | posten pa kr. 1000
Forstuving av ankelen

| lspet av livet vil de fleste selv elier deres neermeste vaere wtsatt for
ulike vanskefigheter (arbeidsledighst, ekonomiske problem, syke
foreldre, problem med barn, dedsfall). Hvor ofte har du veert utsatt
for slikt? VIS KORT E.

Sveert ofte
Ofte

Av og tit
Nesten aldri

Kan du nevne noe du har opplevd som du vil si var en stetre
pakjenning enn det & bli innkalt og etterunderseki?

Kan du nevne noe du har opplievd som du vil si var like ubehagelig
gller belastende som det & bli innkalt og etterundersskt?

Hva er det heveste belepet du vil betale for en slik mammografi-
undersgkelse som Tromseundersekelsen hadde? Vi forutsetier al
du ikke hadde noen tegn eller grunn ti & tro at du hadde brystkreft.

Betale Koo I

Antall
Uker/Dager

LT

Ja/Nei

T 1

Ja

~

Ja/Nei

Ja/Nei

Ll

Ja/Nei

LI



INT: LEVER UT ARK MED STIGER

34.

Her har vi en stige med 10 trinn. Hvis vi tenker oss at det hayeste
trinnet pa denne stigen star for det best mulige livet du kunne
tenke deg, og det laveste trinnet for det verst mulige fivet du kunne
tenke deg, hvilket trinn ville du si passer best for livet ditt i dag?
(Nar du ser pA hele livet dilt | dag)

INT: FA KVINNEN TIL A PEKE MED BLYANT; SKRIV OPF TRINN.

35.

Hvilket trinn vil du si passet best nar du tenker titbake p& den
perioden fra du ble innkalt til etterundersekeise, og til du fikk vite at
du ikke hadde brystkreft?

INT: FA KVINNEN TIL A PEKE IGJEN. SKRIV OPP TRINN.

EVENTUELL KOMMENTAR. ..o i

36.

Noen synes det er en stor belastning 4 bli etterundesekt forafa
vite at du ikke har brystkreft. Tenk deg at du hadde to
valgmuligheter neste gang du var ti mammeografiundersekelse. VIS
KORT F1+F2.

Den ene var & giennomgd etterundersakelse siik du matte, for du
fikk vite at du ikke hadde brystkreft + leve tif du var 78 (og veere
frisk). Det andre var & A vite at resultatet var normalt med en gang,
men du matte gi fra deg noen av dine siste levedager for 4 slippe &
vente. Hva vil du velge?

VIS KORT F1 + F2 21 dager
" "F1 +F3 1 dag
" Ft + F4 7 dager
“F1+F5 14 dager
KOMMENTAR ..o sviceres s ermsas s i riasas

ar.

Hvis du i stedet hadde to andre valgmutigheter neste gang du var
til mammografiundersakelse. VIS KORT G1+G2.

. Hvis du matte etterundersakes for du fikk vite at det ikke var

brystkreft, var undersekelsen gratis.

_ Du kunne # vite at det ikke var brystkreft neste dag, men da métie

du betale for dette. Hvor mye vit du betale for & sfippe a bli atter-
undersekt?

Betale Kroner ....oooeevcneneen.

KOMMENTAR ..ot

38, Ble du undersekt av kirurg da du var til etterundersekelse?

- Hvis NEI, ga t# spersmal 42.
- Hvis JA

39, Ble det tatt prove av brystet ditt?

- Hvis NEI, g4 il spersmal 41,
- Hvis JA

Trinn

Trinn

Nr.

Ja/Nei

Ja/iNet

LT



40. Matte du innfegges pa sykehus for 4 14 tatt proven? Ja/Nei

41. Var det smertefullt 8 ta preve av brystet? Ja/Nei
Ja/nei
42. Har du noen plager fra brystet det ble tatt prove fra | dag? ED
KOMMENTAR ..o ev ettt st s Ja/Nei
I
43. Har du ik felsomhet | det brystet som det bie tatt prove fra, som
det i det andre, f.eks. i forbindeise med sexuallivet?
KOMMENTAR ..o et eeaere s Ja
44, Har livet ditt endret seg pa grunn av undersekelsen du har vaert @
igiennom? VIS KORT H.

Tit det verre
Ingen innfiytelse
Tit det bedre

INT: NA VAR DET IKKE FLERE SP@RSMAL. ER DET NOE DU ViL §I
OM UNDERSGKELSEN SOM V] IKKE HAR SPURT OM? JEG KAN
SKRIVE NED | STIKKORD HVA DU SIER.

Signatur INT .



BEST MULIG LIV BEST MULIG LIV

VERST MULIG LIV/DOD VERST MULIG LiV/DOD



God dag dette er ................, som ringer fra Universitetet i Tromse,

Er de mulig 4 f& snakke med:
NAVIL .o einenenees Bod8OL

For snart 2 &r siden sa svarte du pa et sperreskiema med spersmal fra Universitetet | Tromse.
Spersmdlene ble laget i farbindelse med den mammografiundersakelsen (rentgenundersekelse av
brystene) som kvinner over 40 &r fikk tilbud om i Tromse i 1986/87.

P2 sporreskjemaet som du returnerte, svarte du JA p& om vi kunae f intervjue deg. Né har vi et par
spersmal vil gierne ville stille deg hvis det er greit?

Ja/nei
Ved en mammografiundersekeise bruker en rentgenundersakelse for & lete etter brystkreft.

£n annen metode er & innkalle afle kvinner over en viss alder og ta en sykepleier eller lege
underseke brystene for & fete etter kuler.

Har du noen gang blitt innkalt ti/fatt tibud om & komme til en slik brystkreftundersokelse?
(Vi mener ikke rantgenundersekelse av brystene.}

Ja/Nei

LT

Hvis JA, nér skjedde dette? -1 S

Husker du hvem som hadde ansvaret for at undersekelsen ble gjort? (Husmorlag, Landsforeningen
mot kreft .....)

Hvor foregikk undersekelsen?
(P& skolen, ....... )

Takk for at du tok deg tid tif & snakke med oss!

KOMMENTAR. ...ttt






The questionnaire was presented to the respondents in Norwegian and subsequently translated into
English for the present publication.

To be completed by everybody

Date v
BREAST CANCER
Yes/No
1, Do you have anxiety about having breast cancer? EE
Yes/No
2. Did you have anxiety about having breast cancer one year ago?

BREAST SELF-EXAMINATION

3. How often do you practice BSE?
Mark the most appropriaie box:

Yes
Never

2-3 times a year
Once a month
Once a week
Every day

4, How often did you examine your breasts a year ago?
Mark the most appropriate box:

Yes
More infrequently than today
As often as today
More frequently than today
TRACING OF BREAST CANCER
5. If you were offered a mammegram wo years from now, would you
{mark "Yes" or "No" for each question}
Yes/No

have a mammogram?
recommend your friends to have 2 mammogram?




SCHOOLING/WORK

How many years of schooling do you have?
{included elementary and junior high school)

Have you had any job income during the last year?
Mark the most appropriate box.

Full-time occupation
Part-time job
No jobh income

ACTUAL CIRCUMSTANCES OF LIiFE

8.

How do you experience the present circumstances?
Mark the most appropriate hox:

Very poar
Poor
Good
Excellent

INTERVIEW

9. Supposing we need to obiain more information through a personal

interview, may we coniact you again later?

THE GENERAL HEALTH SURVEY IN TROMSO.

10.

11.

Were you invited to participate in this survey?

Did you have a mammogram at this health survey?
- if "Yes", continue to question 22.
- if "No”, continue to question 12.

Years

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No



TC BE ANBWERED BY THOSE WHO DID NOT HAVE A MAMMOGRAM
AT THE GENERAL HEALTH SURVEY IN TROMSO.

Yes/No
12, Mave you ever had a mammogram 7 —
i
Yes/No
13. Have vou consulted a doctor for a lump in the breast? —
- If yes; did you have a biopsy of the lump? -
Yes/No
14, Have you ever had (or do you now have} breast cancer? —
5. Have any of your relatives had breast cancer?
Yes/No
Mother
Sister
Grandmother - mother's mother
Grandmaother - father's mother
Aunt
Years
16. At what age did you have your first period? E::::]
17.  if you have reached the menopause; how old were you when Years
that occurred? :]
Years
18. If you have given birth, how cld were you when your first
child was born? ]:]

19, Your occUpation: ...

The remaining questions are for the respondents of Tromsé only. We thank the participants from
Harstad for their cocperation.



TO BE COMPLETED BY THOSE WHO DID NOT HAVE A MAMMOGRAM

Yes/No
20.  Did you have any doubt about having a mammaogram?

i

21. When you decided not to have & mammaogram; were any of the listed factors important for
you? {Mark either "Yes" or "No" for each point)

Yes/No
Didn't have the time
Had heard that the examination was painful

Yes/No
Had heard that the mammogram might be taken

Yes/No
Would not expose myself to X-ray
Had anxiety about discovering breast cancer

Yes/Na

Mad recently had a mammogram
Did not want to participate in the Health Survey

Other comiments (please enter any further comments at the end of this questionnaire)

TO BE ANSWERED BY ALL WHO HAD A MAMMOGRAM

Yes/No
22. Did you have anxiety about having breast cancer
before you attended the Mealth Survey?

i

Yes/No
23.  Was the mammography examination unpleasant?

Yes/No
24, Was the mammography examination painful?

i



INFORMATION

25. Were you given adequate information about the Health Survey
in the screening invitation?

- When you attended the breast cancer examination?

Cther comments (please enter any further comments at the end of this
questionnaire):

The invitation to the Health Survey states:
"If the resulis from the breast cancer examination reguire further

examination, you will receive a message from the hospital within three weeks.”

26. Were you amdous that you might be getting a message like
this during the subsequent three weeks?

27. Buring this pericd, did you do anything unusual because
you were anxious?

28. Do vou regret having atiended the breast cancer examination?

Yes/Ne

Yes/No

Yes/No
1]

Yes/No



TO BE ANSWERED BY THOSE WHO HAD A WORK-UP EXAMINATION

Yes/No

28.  When you received the work-up recommendation, did .

you expect that the risk of your having breast cancer was l;
considerable?

30. Maost pecple tend to be anxious when they are recommended
to a work-up examination. From the time you received the
letter from the hospital and until you actually had the
work-up examination, did you do anything of the following?

Yes/No
Talk with your family about the recommendation
Talk with others about the recommendation
Contact others who had already experienced a work-up examination
Contact somebody who has had breast cancer
Contact a physician
Contact other representatives from the health care profession
Smoke more than usuat
Sleep less than usual
Drink more alcohol than ususal
Behave almost as usual

31, In the course of a lifetime most pecple wilt experience situations
of physiological and physical siress. To be recommended and having
to go through a work-up wilt create stress for most people.

How long has it been since you experienced stress at the same level
as when you were recommended a work-up examination? (Mark one mark only)

-<

es
More than one week

More than one month

More than six months

dMore than one year

More than three years

Never experienced stress fike this

ARRRN

INFORMATION

32 Were you given adequate information Yes/No
- in the recommendation letter to the work-up?
- at the hospital?

Please note below what, it anything, you would have liked to receive more information about,

COMMENTS

Thank you for your kind cocperation. Please remember to mail the questionnaire today!



CGood moming/afterncon. My name is.................., and { am calling from the University of Tromse.

Could | please speak to:

Name:.....cococooevrveenn... Date of bintho..........

Approximately two vears ago you were kind enough to fill out a questionnaire from the University of
Tromse. The questionnaire were compiled in connection with the Mammography screening {breast
screening examination) offered to women over the age of 40 in Tromse in 1986/87.
When you returned the gquestionnaire you had been kind enough to answer "Yes" to our request of
being allowed to contact you again at a later stage for an interview. If it is convenient for you at this
rmoment, we should very much fike to ask you a couple of guestions.

Yes/No

i i
i H

A mammographic examination involves the use of X-rays in order o locate breast cancer.
Another method is 10 have a trained nurse or a physician examine the breasts in women past a
certain age.

Have you ever been recommended/offered to have such an examination (we are not talking about
the mammography)?

Yes/No

1]

If the answer to the question is YES, when did you have the examination?
Year.........
Do you remember who was in charge of the examination? (For instance The Women Council, The

Norwegian Cancer Society...?)

Where did the examination take place?
(For instance at the local school....)

Thank you for sparing the time to answer our questions!

COMMENTS, if 8NV






The questionnaire was presented the respondents in Norwegian and subsequently transiated into
English for the present pubtication.

Name.....oooee
Date of bisth............
Date of filling in the questionnaire ............

interviewer (NTY: The answer 1o the first three questions should be restricted 1o "ves” or "no’.

1.

2.

If you were offered a mammogram today,
would you have accepted ?

Do you have anxiety about breast cancer today?

Probe:

Yes/No

L]

Yes/No

L]

INT: What would your answer be if vou had to confine vourself to answering simply "ves” or 'no"?

{The guestion is then repeated).

3. Do you practice breast self-examination regularly?

INT: | will now ask you two guestions. The zliernative answers are
writteny on this card. SHOW CARD A,

4, How often do you practice breast self-examination (BSE)?
Never
Two to three times a year
Once a month
Once a week
Every day

Probe:

INT: Mark the box where "ves” fiis best.

5. How often did you practice BSE before you

had the mammogram at the Tromsd Survey? (SHOW CARD A)

Never

Two to three times a year
Once & month

Once a week

Every day

Yes/No

I



i

1.

12

Have you consulted a physician during the last
year for a breast examination?

- I Yes, did you consult the physician because
of a lump in any of your breasts?
- i Yes, did you undergo a biopsy?

Have you had a new mammogram during the last year?

- If Yes, was the mammogram (SHOW CARD A}

- recommended by a physician outside the hospital
- recommended by a physician at the hospital
- undertaken according o your own wishes

Yes/No

1]

Yes/No

Yes/No

|

Yes

How many consultations have you had during the last year for your personal health with
No. consultations

- a general practitioner

- a specialist outside the hospital

- the emergency outpatient department
- the industrial medical officer

- a physiotherapist

- a chiropractor

- a naturopath

- the outpatient department

Do you ever suffer from sleeplessness?

- if Yes, do you suffer more from sleeplessness now than
you did two years ago?

Do you ever use sleeping pills?

~ If Yes, are you taking more sleeping pilis now than

you did two years ago?

Do you ever take medication because you feel nervous?

- If Yes, are you using more madicines now than you did two vears ago?

Do you worry easily?

Yes/No

Yes/No

Yes/No

Yes/No



13.

14.

15.

16.

17.

18

Are you often impatient when you have to wait for something/somebody? There are four
answer aliernatives o this question. SHOW CARD B.

Yes
- Very often
- Often
- Seldom
- Never

Do you often get annoyed when you have to wait? You have the same four answer
aiternatives as in question 13. SHOW CARD B,

Yes
- Very ofien )
- Often
- Seldom _
- Never
Were you recommended z work-up examination at the hospital following
the mammogram screening? Yes/No
- If No, continue to question 16. :1:1
Buring the three weeks (the screening period) you were waiting Yes/No

for the results of the screening, were you anxious/troubled? Dj
- If Yes, did your anxiety lead to less capacity for work at home
or at work? SHOW CARD C.

Yes
- decreased for two weeks
- decreased some days
- did not decrease
P will now mention a few incidents which may be
experienced as small or heavy sirains. Would you rather
experience some of these instead of having to wait for
three weeks for the results of the mammogram screening? SHOW CARD D

Yes/No

- Headache one day
- Gastric fiu one day
- Rain during three weeks of vacation
- Unexpected bill of one thousand kroner {$150)
- Sprain the ankle
In the course of a lifetime most individuals will encounter various

personal problems or problems among their closest family {such as for instance
unrremnployment, financial problems, ailing parents, problems
with the children, death in the family). How often have
you experienced such problems? SHOW CARD E.

Yes
- Very often
- Often
- Now and then
- Never




18.

20.

21.

INT:

Can you give us examples of incidents you have had that were Yes/No
more s.tressful than having to wait for the resufts from the T
screening mammogram? e

Can you give us examples of incidents that were as unpleasant Yes/no
or burdensome as having to wait for the results from the S —
screening mammogram? b

Which is the highest amount of money you would be willing to pay

for a screening mammogram like the one you have already had?

(We assume that the examination didn't show any sign of breast cancer

or gave you any reason to suspect that you might suffer from breast cancer.)

Pay .........(kroner)

HAND QUT SHEETS WITH LADDER SCALE OF TEN RUNGS.

22.

INT:

This is a drawing of a ladder scale with ten rungs. We assume that the

top rung on this ladder symbolizes the best life possible; and the Step no.
bottom rung symbolizes the worst life possible. Which rung would you

say describes your life today most adequately? H

Probe: (Looking at your life as a whaole).

THE RESPONDENT SHOULD PQINT OUT A RUNG WITH A PENCIL. MAKE A NOTE QF

23.

INT:

THE NUMBER OF THE RUNG.

Thinking back on the period of three weeks {the screening period) Step no.
vout had to wait for the results of the screening mammogram,

which: rung would you say describes this period most adequately? E]
THE RESPONDENT SHOULD POINT OUT A RUNG WITH A PENCIL. WRITE DOWN THE

COMMENTS IF ANY

RUNG POINTED QUT BY THE RESPONDENT.




24. Some women find it strenucus not being able to have the results
immediately after the examination. Imagine that you are given two
two options the next time you have a mammogram.

SHOW CARD Fi + F2.

One of the options is waiting for the results for 21 days and then
live heatthy till the age of 79. The other option is iearning the
negative result immediately after the screening. In return for this
knowledge you had to trade off the last days of your iife. What
would your choice be?

No.
SHOW CARD Fi + F2 21 days
" Fi + F3 1 day
Fi1 + F4 7 days
" F1 +F5 14 days
Ol 11527 o TR
25, i you instead had two cther options next time you
should have a screening mammogram, SHOW CARD G1_+ G2.
The examination would be free provided you were willing to wait
three weegks for the results. If you were willing to pay for the examination,
you couid have the results the next day. How much
would vou be willing to pay t¢ avoid having to wait for three
weeks?
Pay........ (kroner)
COIMUTIBITES . oottt eeme et en e en e meaessse s emme e s enensbanseeaneboaes
26. Has your iife changed because of the mammography examination
you have had? SHOW CARD H.
Yes
- to the worse :
- no impact :

i
- to the better L—j

INT: | HAVE NO FURTHER QUESTIONS. DC YOU HAVE ANY COMMENTS CONCERNING THE

QUESTIONNAIRE, PARTS WHICH WE HAVEN'T TOUCHED? | SHALL BE PLEASED TO MAKE

A NOTE OF YOUR COMMENTS.

Signature INT...occeieeeeeeeeeeeens



TO BE ANSWERED BY WOMEN HAVING TO GO THROUGH A WORK-UP EXAMINATION

27. How long was the period from the time when you received

the recommendation letter for the work-up untit you were Weeks/Days
assured that you did not have breast cancer? m
28. Did you have anxisty during this pericd? Yes/No

LT

- if Yes, did the anxiety lead to less capacity for work at home
or at work? SHOW CARD C

- decreased during the whole period
- decreased some days
- did not decrease

NERE)

2g. | will now mention a few incidents which may be
experienced as small or heavy strains. Would you rather
experience any of these incidents, than having to go through a
work-up the way you did? SHOW CARD D

Probe: { Presupposing that original screening mammogram was nedative).

Yes/No

- Headache one day

- Gastric flu one day

- Rain during three weeks of vacation

- Unexpected bill of one thousand kroner ($150)
- Sprain the ankle

30. Inthe course of a lifetime most individuals will encounter various
personal problems or probiems among their closest family (such as
for instance unemployment, financial problems, ailing parents, prohlems
with the children, death in the family). How often have you experienced
such problems? SHOW CARD E.

- Very often

- Often

- Now and then
- Never

[T

31. Can you give us exampies of personal experiences that vou
felt were more stressful than being recommended/having to go Yes/No
through a work-up examination?

i



32. Can you give us examples of personal experiences that were as Yes/no
unpleasant or burdensome as having to go through the work-up
exarnination? E:]:]

33. Which is the highest amount of money you would be willing to pay
for a screening mammogram like the one you had? We assume that the
examination didn't show any sign of breast cancer or gave you any
reason to suspect that you might be suffering from breast cancer.

Pay.............. (kroner)

INT: HAND QUT SHEETS WITH LADDER SCALE OF TEN RUNGS.

34. This is a drawing of a ladder scale with ten rungs. We assume
that the top rung on this ladder symbolizes the best life Siep no.
possible and the bottom rung symbclizes the worst fife
possible. Which rung would you say describes your life today D
most adeguately?

Probe: (Locking at your life as a whole),

INT: THE RESPONDENT SHOULD POINT OUT A RUNG WITH A PENCIL,
MAKE A NOTE OF THE RUNG.

35. Thinking back on the period from the time when you received the

recommendation letter untit you were assured Step
that you did not have breast cancer, what rung would you say —_—
describes this period most adequately? L

INT; WRITE DOWN THE NUMBER OF THE RUNG PQINTED QUT BY THE RESPONDENT.

COMMENTS I ANY oo,



36.

Some women find it strenuous having to go through a work-up
examination and then be assured they do not in fact have breast
cancer. Imagine that you are given two options the next time you
have a mammogram screening. SHOW CARD F1 + F2.

One of the options is to go through a work-up examination like
you did, whereupon you were told that you didn't have breast
cancer + that you wouid live healthy tili the age of 79. The
other option is Igarning the negative result immediately after
the screening. in return for this knowledge you had to trade
off the iast days of your life. What would your choice be?

No.

SHOW CARD F1 + F2 21 days
N N F1 + F3 1 day
F1 + F4 7 days

F1 + F5 14 days

COMITIEIIES .. .o e e e e re e e et et eemee e eease st e eesseeeeeene e nenea e aneanean

37.

if you instead had two other options the next time you
were taking the screening mammogram. SHOW CARD G1 + G2,

1. You have to go through an ordinary work-up
procedure before you are assured that you do not
have breast cancer. The work-up examination
is then free of charge.

2. Your other option is being informed the day subsequent to the screening that you do not
have breast cancer. However, you have to pay for this information. How much would
you be willing to pay to aveid the work-up
examination?

Pay.......... {kroner}

01Ty 411 4 =T 1 TR

38.

39,

40.

Were you examined by a surgeon at

the work-up examination? Yes/No
- If No, continue to question 42 L
- If Yes

Did you undergo a biopsy of the breast?

- i No, continue to guestion 41

- if Yes E:E

Did you have to be hospitalized for Yes/No
the biopsy?



41. Was the biopsy painful? Yes/No

T
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42. Do you feel any pain in the biopsied breast? Yes/No

L]

COIMITIBIIIS . c11v ettt ettt et et eeee e cvetat b b s s teee st te e ee e e

43. Do you have the same degree of sensibility in Yes/No
the breast that were biopsied as in the other l:[:
breast, in relation with sexual activity? :

O I IBIIES et ittt bttt b e e e eaem e et e et eeees e te et e eeme e et e ee e e e eeeereeare et e eeaeaeases

44, Has your fife changed because of the examination?
SHOW CARD H.

Yes

- {0 the worse
- no impact
- t0 the better

INT: THESE WERE ALL THE QUESTIONS, DO YOU HAVE ANY COMMENTS CONCERNING THE

QUESTICNNAIRE, PARTS WHICH WE HAVENT TOUCHED? | WILL BE PLEASED TO MAKE A
NOTE OF YOUR COMMENTS.

SIGNATUTE INT ..ottt ees e et ettt eeeee e rneneenn



BEST LIFE POSSIBLE BEST LIFE POSSIBLE

WORST LIFE POSSIBLE/DEATH WORST LIFE POSSIBLE/DEATH



10.

12.
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Av Olav Helge Feorde og Dag Steinar Thelle, 1979.

Reformer 1 dlStIlkLShelseLjeneSLeﬂ IIT: Hypertensijon i
distriktshelsetienesten.
Ay Jan-Tvar RKvamme, 3i280.

Til professor Knut Wesilund pad hans 60-3rs dag, 1983.
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og enkelte utdrag av medisinalberetninger av
kulturhistorisk verdi.

Av Anders Forsdahl, 1984.
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