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Previous Thyroid Disease and Risk of Thyroid
Cancer in Switzerland

Fabio Levi, Silvia Franceschi, Carlo La Vecchia, Eva Negri, Cristina Gulie,
Germaine Duruz and Bianca Scazziga

A hospital-based case-control study of 86 cases of thyroid cancer and 317 controls was done in the Swiss Canton
of Vaud. Patients with thyroid cancer tended to be better educated (odds ratio [OR] 2.1 for = 14 vs., < 8 years of
education 95% CI 1.14.1) and of higher social class than controls. Cases more often had a history of benign
thyroid nodules (OR 25.2, 95% CI 7.6-83.6) and non-toxic goitre (OR 5.3, 95% CI 2.5-11.2). Furthermore,
patients with thyroid cancer were more likely to have resided in endemic goitre areas (OR 1.7, 95% CI 1.0-3.0)
and to have had first-degree relatives affected by benign thyroid disease (OR 3.9, 95% CI 2.1-7.1). Therefore,
this study offers quantitative evidence of the association between various thyroid diseases and the risk of thyroid
cancer which, despite difficulties in the classification of benign and malignant thyroid diseases, is remarkably

consistent in studies from different countries.
Eur ¥ Cancer, Vol. 27, No. 1, pp. 85-88, 1991.

INTRODUCTION
THYROID CANCER is rare, causing less than 1% of cancer deaths
[1], yetits epidemiology is of interest for several reasons. Upward
incidence trends of thyroid cancer have been reported, in recent
decades, in various registration areas (e.g. Nordic countries,
Israel, USA) [2-3], although lack of increases in mortality rates
[4] and changes in the definition of several areas of thyroid
pathology [5-6] limit interpretation of temporal changes. Thy-
roid cancer is highly curable [7-8], but present treatment (e.g.
thyroidectomy, lifelong high-dose thyroid hormone therapy) of
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small, clinically silent carcinomas, especially in young women,
is a considerable burden to many countries [9].

Except ionising radiation [1], only history of thyroid con-
ditions (benign nodules/goitre) has been consistently associated
with risk of thyroid cancer {10-18]. In aetiopathogenic terms,
influence of iodine deficiency as a possible link between benign
and malignant thyroid disease [10] is not established. Only few
case-control studies [11-17] and two prospective investigations
[18-20] have been reported on this cancer site. Switzerland
offers a privileged opportunity to study thyroid cancers. First,
historically it ranks among the highest mortality and incidence
rates from thyroid cancer in the world [2, 21]; secondly, it has
improved living standards and introduced prophylaxis against
iodine deficiency (once very common in mountainous areas),
therefore substantially reducing thyroid cancer deaths [22].

To explore and quantify the role of personal and family
history of benign thyroid disease, sociodemographic factors and
residence in endemic goitre areas in the development of thyroid
cancer, we present data from our case-control study in the
Canton of Vaud, Switzerland.
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SUBJECTS AND METHODS

Since January 1988, patients admitted for thyroid cancer and
various other conditions to the main university hospital of the
Canton of Vaud (Centre Hospitalier Universitaire Vaudois)
in Lausanne, were identified (7% refused to participate) and
interviewed (up to July 1990). Patients below the age of 75 with
histologically confirmed thyroid cancer diagnosed within 1 year
previously were considered. 86 cases (17 males and 69 females)
aged 14-75 (median 42) were interviewed, and 81% of tumours
were papillary (Table 1). The local cancer registry [22] was used
to check recruitment of thyroid cancer cases. 81% of eligible
cases were identified.

Controls were men and women admitted for acute conditions.
317 patients aged 15-75 (median 43) were interviewed. Of these,
34% had orthopaedic conditions, 19% acute surgical conditions,
12% ear, nose and throat diseases and 35% other illnesses (e.g.
acute infections, eye and teeth disorders). Individuals with
malignant, hormonal and gynaecological disorders were
excluded. Although cases and controls were not individually
matched for age, their distributions according to 5 year age
groups were similar (Table 1). A standard questionnaire was
used for information on sociodemographic factors, general
characteristics and life-style habits, personal and family history
of thyroid diseases, relevant medical conditions (i.e. metabolic
and immunological disorders), diagnostic and therapeutic pro-
cedures (X-rays and radiotherapy) and history of residence in
endemic goitre areas [23]. Patients were counted as having
thyroid disease only if diagnosis had been made at least 1 year
before cancer discovery (or at interview, for controls).

Odds ratios of thyroid cancer, with their 95% CI, were
computed from data stratified for sex, 5 year age groups and
current area of residence by means of the Mantel-Haenszel
procedure. To account for the potential confounding effect of
various risk factors, multiple logistic regression was used, with
maximum likelihood fitting. Regression equations included
terms for age, sex, area of current residence, education, social
class (based on occupation of head of household) and history of
residence in endemic goitre areas. Significance of linear trends
was assessed by the Mantel method or by computing deviance
of the models with and without the variable of interest. Analyses
were performed separately on the largest subgroups (i.e. females
and papillary thyroid cancer cases); however, very similar results
were yielded.

Table 1. Distribution of 86 cases of thyroid cancer and 317 controls
according to age, sex and histological type (Vaud, Switzerland

1988-1990)
Cases Controls
Males Females Males Females

Age (yr)

<35 3 28 25 72

35-54 8 25 27 97

55-74 6 16 19 77
Histological type

Papillary 13 57

Follicular 2 9

Other 2 3

Total 17 69 71 246

Table 2. Risk of thyroid cancer according to education, social class

and body mass index

Variable* Cases Controls ORY 95% CI
Education (yr)

=8 20 104 1

9-13 30 122 1.2 0.6-2.4)

=14 35 90 2.1 (1.1-4.1)

x? (trend) 4.96 P < 0.05
Social classt

High 30 66 1

Middle 29 126 0.5 (0.3-0.9)

Low 21 92 0.5 (0.3-1.0)

Undefined 6 33 — —

X3 (trend)§ 4.49 P < 0.05
Body mass index (kg/m?)

=21 33 122 1

22-26 29 141 1.0 (0.5-1.8)

=27 24 54 1.6 (0.8-3.4)

x3 (trend) 3.27 P <0.10

*Some strata do not add up to the total because of missing values.
tMantel-Haenszel estimates adjusted for age, sex and current area of
residence.

1Based on the head of the household’s occupation.

§Undefined excluded.

RESULTS

Patients with thyroid cancer were significantly more educated
than controls (OR 2.1 for = 14 years of education vs. < 8, 95%
CI 1.1-4.1) (Table 2). Consistently, individuals in intermediate
and low social classes seemed protected from thyroid cancer
relative to those in the highest social class (OR 0.5, 95% CI
0.3-1.0) (Table 2). A trend of increasing risk with increasing
body mass index (BMI) was not significant (OR 1.6 for BMI
= 27 vs. = 21,95% CI1 0.8-3.4).

Thyroid cancer was strongly related to most thyroid diseases
investigated (Table 3). History of benign thyroid nodules was
reported 25 fold more commonly by cases than by controls (OR
25.2,95% CI 7.6-83.6) (Table 3). Increased thyroid cancer risk
also followed diagnosis of non-toxic goitre (OR 5.3, 95% CI
2.5-11.2) and thyroiditis (OR 3.8, 95% CI 0.7-21.3), but not
hyperthyroidism (recorded in only 1 case and 5 controls).
Overall, history of benign thyroid disease enhanced the risk of
developing thyroid cancer approximately 8 fold (Table 3). Risk
increases were not restricted to thyroid disease occurring 5 years
before thyroid cancer diagnosis.

Elevation of thyroid cancer risk in patients who had resided
in endemic goitre areas was of borderline significance (OR 1.7,
95% CI 1.0-3.0) (Table 3). These areas, defined according to
national studies, chiefly related to prevalence of goitre and other
thyroid diseases in recruits and schoolchildren [24, 25], as well
as standard European maps [26]. Patients reporting thyroid
disease, chiefly goitre, in first-degree relatives seemed to be
more likely to develop thyroid cancer (OR 3.9, 95% CI 2.1-7.1).
After allowance for confounding factors (i.e. in addition to sex,
age, current area of residence, education and social class), these
results were not materially modified. Risk estimates for benign
thyroid disease were similar in patients who had resided in
endemic goitre areas and those who had not.

History of skin allergies, hay fever, autoimmune diseases,
hypertension, diabetes, gallstones, hyperlipidaemia and, among
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females, benign breast disease, breast cancer, ovarian cysts and
fibroids was not linked to thyroid cancer risk. No significant
excess of thyroid cancer was demonstrated in patients receiving
radiations (generally low-dose) for therapeutic or diagnostic
purposes.

DISCUSSION

In our study various benign conditions of the thyroid gland
were associated with thyroid cancer. Table 4 compares relative
risks for the two better defined and investigated thyroid diseases
(benign nodules and goitre) in the present and in five previous
case-control investigations [11-17] and one follow-up study [18].
Analysis is restricted to females, who constituted the majority
of all series, and shows substantial agreement in risk estimates,
despite difficulties in classifying benign thyroid disease and
differences in study designs, patterns of cancer incidence and
risk factors in various populations. The association between
these benign thyroid conditions and thyroid cancer is therefore
now firmly established.

Possible sources of bias are unlikely to have distorted the
results, since: (i) subjects interviewed were representative of all
incident cases; (ii) participation rate was almost total; and (iii)
the catchment area of cases and controls was similar. In relation
to confounding, results were virtually unmodified after allowing
for potential distorting factors, including major sociodemo-
graphic indicators. A limitation of the study, however, was the
small sample size, which allowed meaningful inference for a
restricted number of well-defined and strong risk factors only.

Thyroid nodules (adenomas) are usually associated with the
highest relative risks (around or above 10). Transition from
adenoma to carcinoma has been shown experimentally [27] and

Table 3. Risk of thyroid cancer by previous thyroid disease, residence
in endemic goitre areas and family history

Variable No. (%) of patients ORs (95%)

with the disease

Cases  Controls M-H* MLR}
Benign nodules 9(10.5) 2(0.6) 25.2 22.6
(7.6-83.6) (4.7-109.7)
Non-toxic goitre 16 (18.6) 14 (4.4) 5.3 6.1
(2.5-11.2) (2.7-13.7)
Hyperthyroidism 1(1.2) 5 (1.6) 0.8 0.8
0.1-8.1) (0.1-7.1)
Thyroiditis 3(3.9) 3(0.9) 3.8 4.4
(0.7-21.3) (0.8-23.9)
Any of the above 27 (31.4) 22 (6.9) 7.7 8.5
(4.1-14.6) (4.3-16.9)
History of residence 58 (68.2) 173 (56.2) 1.7 1.9
in endemic goitre (1.0-3.0) (1.1-3.3)
areast
Family history of 22 (25.6) 28 (9.0) 39 3.7
thyroid disease 2.1-7.1)  (1.9-7.0)

*Mantel-Haenszel (M-H) estimates adjusted for age, sex and current
area of residence. Subjects who did not report the variable of interest
were considered as reference category.

tEstimates from multiple logistic regression (MLR) equations including
terms for age, sex, area of current residence, education and social class.
FDefined on the basis of national studies {24, 25] as well as of standard
European maps [26].

Table 4. Relative risk of thyroid cancer in females by history of
benign nodules and goitre

Ref. Design Benign
nodules  Goitre

11-13 Population-based

case-control 10.5
14 Population-based

case-control 12.0 6.6
15 Population-based

case-control 333 5.6
16 Hospital-based

case-control * 9.6
17 (USA data) Hospital-based

case-control 19.0
17 (Chinese dara) Hospital-based

case-control 9.0
18 Historical

follow-up 11.7 2.6
Our study Hospital-based

case-control 18.3 3.8

*No control subjects reported the disease.

a substantial proportion of carcinomas discovered at necropsy
are considered to have developed from pre-existing adenomas
[28]. Lower relative risks (from 3 to 7) were reported after
history of goitre. Elevated risk following hyperthyroidism or
hypothyroidism seemed smaller and inconsistent in this and
previous studies [11-14, 16, 20]. However, the range of con-
ditions in such diagnostic categories and the complexity of
evaluation and interpretation of thyroid dysfunction [29] are
likely to introduce substantial misclassification.

Artefacts (e.g. accidental diagnosis of benign thyroid disease
in the course of diagnostic procedures for cancer or recall bias)
seem an unlikely explanation for the positive association in
consideration of time required to have elapsed from benign
disease to thyroid cancer (at least 1 year in our study), and
consistency of these results with those from follow-up studies
[18].

Patients with a history of both thyroid disease in the family,
and, to a lesser extent, residence in endemic goitre areas, had an
increased probability of developing thyroid cancer. Although
high endemicity for goitre is not an indispensable condition for
elevated rates of thyroid carcinoma (see, as exceptions, Iceland
[30] and Hawaii [31]), high incidence rates in European moun-
tainous areas (e.g. Switzerland and Austria) [21] lend support
to the positive association between iodine deficiency and thyroid
cancer risk. Our findings agree with results of a similar case-
control study in Northern Italy [16].

In our study, thyroid cancer showed a positive sociocultural
gradient. Previous data is scanty, inconsistent and probably
confounded by ethnic differences. In Los Angeles County [32],
docrors, engineers, salesmen and managers had above average
thyroid cancer incidence; in Hawaii, however, the highest
incidence rates of thyroid cancer were found not only in groups
such as Chinese, who rank among the highest ethnic groups in
socio-cultural indicators, but also in Filipino and Hawaiian
populations who do not fit this pattern [31]. In contrast with
present results, a negative social class gradient emerged in
Switzerland for thyroid cancer mortality [33]. Since in our series
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early papillary carcinomas represent the majority, it can be
hypothesised that easier access to health-care results in diagnosis
of a greater number of early cancers in the more educated and
affluent strata of the population.

Our study confirms the importance of benign thyroid disease
in the aetiology of thyroid cancer, and supports the possibility
that residence in endemic goitre areas may still represent, even
in now wealthy areas, a detectable risk factor.
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