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Selected medical conditions and risk of breast cancer
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Summary Several diseases are known or suspected to be associated with altered levels of hormones and growth factors that may influence
breast cancer risk. To elucidate this possibility, we studied the relationship between 23 medical conditions or procedures and breast cancer
risk by means of data from a multicentric case—control study conducted between 1991 and 1994 in six Italian areas. The study included 2569
histologically confirmed incident cases of breast cancer (median age 55 years, range 23-74 years) and 2588 control women (median age
56 years, range 20-74 years) admitted to the same hospitals as cases for a variety of acute conditions unrelated to known or suspected risk
factors for breast cancer. After allowance for education, parity and body mass index, elevated odds ratios (ORs) emerged for history of
diabetes mellitus in post-menopausal women (OR = 1.5, 95% CI 1.1-2.0), hypertension in pregnancy (OR = 1.8, 95% Cl 1.0-3.4) and breast
nodules (OR = 1.3, 95% CI 1.0-1.7). Risk decreases were associated with ovarian ablation for ovarian cysts (OR = 0.5, 95% Cl 0.3-0.7) and
with thyroid nodules (OR = 0.7, 95% CI 0.5-0.9) but not with the combination of any type of benign thyroid disease. While most examined
conditions seemed unrelated to breast cancer risk, the association with late-onset diabetes is of special interest as it suggests a role of

hyperinsulinaemia and insulin resistance in breast cancer promotion. It also points to preventive lifestyle modifications.
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It has been hypothesized that breast cancer risk is determined by
cell proliferation in response to sex hormones (Henderson et al,
1988) and possibly other hormones (e.g. thyroid hormones;
Stewart et al, 1990) and growth factors [i.e. insulin-like growth
factor (IGF-I); Kazer, 1995].

In post-menopausal women, the involvement of oestrogens is
suggested by the association of breast cancer with several
hormone-related characteristics (e.g. age at menopause, parity,
being overweight, etc.) (Franceschi et al, 1996a; Talamini et al,
1996). Several investigators found that post-menopausal women
who subsequently developed breast cancer tended to show higher
levels of oestrone, total and free oestradiol and a lower per cent of
oestradiol bound to sex-hormone binding globulin (SHBG) than
women who remained free of cancer (Toniolo et al, 1995;
Lipworth et al, 1996). SHBG concentration determines oestrogen
bioavailability and is influenced by several physiological and
pathological conditions. Obesity, for instance, increases peripheral
aromatization of androgens but also reduces SHBG concentration
(Enriori and Reforzo-Membrives, 1984). Insulin and IGF-I are
powerful negative regulators of SHBG synthesis in vitro and
may stimulate breast cancer proliferation in several ways
(Macaulay, 1992). In the presence of functioning ovaries (i.e.
premenopausal women), the peripheral aromatization of andro-
gens is relatively unimportant and the association between
female hormones and breast cancer risk has been shown less
consistently than in post-menopausal women (Key and Pike, 1988;
Helzlsouer et al, 1994).
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A variety of diseases are known or suspected to cause or to be
associated with modifications of hormones and/or growth factors
and have, therefore, been studied with respect to breast cancer risk.
To further elucidate these issues, we have taken advantage of a large
multicentre case—control study on breast cancer carried out in Italy.

SUBJECTS AND METHODS

The data were derived from a case—control study on breast cancer
conducted between June 1991 and February 1994 in six Italian
areas: the provinces of Pordenone and Gorizia; the urban areas of
Milan and Genoa and the province of Forli in northern Italy; the
province of Latina near Rome in central Italy; and the urban area
of Naples in southern Italy. The emphasis of the study was on
dietary habits and the methods have been described previously
(Franceschi et al, 1996b).

Briefly, cases were women with incident, histologically
confirmed breast cancer diagnosed within the year before inter-
view and admitted to the major teaching and general hospitals in
the study areas. A total of 2569 cases below 75 years (median age
55 years, range 23-74 years) were included in the present
analyses. Controls were women resident in the same geographical
areas and admitted for acute conditions to the same network of
hospitals as the cases. The interviewers visited selected wards of
these hospitals on defined days and interviewed all eligible
subjects, excluding those admitted for gynaecological, hormonal,
metabolic or neoplastic diseases. A total of 2588 controls below
age 75 (median age 56 years, range 20-74 years), admitted to
hospital for a wide spectrum of acute diseases (22% trauma, 33%
other orthopaedic disorders, 16% acute surgical conditions, 18%
eye disorders and 12% other diseases) were interviewed. On
average, fewer than 4% of cases and controls approached for inter-
view refused to participate.
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Table 1 Odds ratios (OR) and 95% confidence intervals (Cl)2 of breast cancer according to history of selected medical conditions or procedures by menopausal

status and overall. ltaly, 1991-94

Premenopausal women Post-menopausal women All
Condition/procedure Cases—controls OR (95% ClI) Cases—Controls OR (95% CI) OR (95% CI)
Diabetes mellitus 11:11 0.9 (0.4-2.0) 106:88 1.5 (1.1-2.0) 1.4 (1.0-1.8)
Hypertension (any time) 86:62 1.2(0.9-1.8) 439:470 1.0 (0.9-1.2) 1.1 (0.9-1.3)
Hypertension in pregnancy 13:8 1.4 (0.6-3.4) 158 2.3 (1.0-5.4) 1.8 (1.0-3.4)
Hyperlipidaemia 91:57 1.4 (1.0-2.0) 367:393 1.0(0.9-1.2) 1.1 (0.9-1.2)
Gallstones 66:73 0.8 (0.5-1.1) 253:296 0.9 (0.8-1.1) 0.9 (0.8-1.1)
Allergy 104:92 0.9 (0.7-1.3) 174:153 1.3(1.0-1.6) 1.1 (0.9-1.3)
Oesophagitis 10:6 1.1 (0.4-3.0) 18:17 1.2 (0.6-2.4) 1.1 (0.6-2.0)
Gastroduodenal ulicer 47:34 1.1 (0.7-1.8) 95:95 1.1 (0.8-1.5) 1.1 (0.9-1.4)
Intestinal poliposis 4:3 0.8 (0.2-3.9) 13:16 0.9 (0.4-1.9) 0.9 (0.5-1.8)
Breast nodule (fibroadenoma) 65:33 1.6 (1.0-2.5) 107:96 1.2 (0.9-1.6) 1.3(1.0-1.7)
Fibrocystic mastopathy 75:50 1.1 (0.7-1.6) 71:56 1.4 (0.9-2.0) 1.2 (0.9-1.6)
Previous breast biopsies 21:13 1.3 (0.6-2.6) 23:17 1.4 (0.8-2.7) 1.3 (0.8-2.1)
Thyroid nodule (adenoma) 20:39 0.4 (0.2-0.7) 56:74 0.9 (0.6-1.2)° 0.7 (0.5-0.9)
Goitre 117 1.3(0.5-3.4) 25:29 0.9 (0.5-1.6) 1.0 (0.6-1.6)
Hyperthyroidism 25:20 0.8 (0.5-1.5) 45:45 1.1(0.7-1.7) 1.0 (0.7-1.4)
Hypothyroidism 5:7 0.7 (0.2-2.2) 13:18 0.7 (0.3-1.4) 0.6 (0.3-1.2)
Any benign thyroid diseases 69:70 0.7 (0.5-1.1) 151:173 0.9 (0.7-1.2) 0.9 (0.7-1.1)
Uterine leiomyomas 85:68 1.0(0.7-1.3) 260:311 0.9 (0.7-1.1) 0.9 (0.8-1.1)
Endometriosis 57 0.6 (0.2-1.8) 18:14 1.6 (0.8-3.2) 1.1 (0.6-2.0)
Ovarian cysts 41:51 0.7 (0.4-1.0) 78:130 0.6 (0.5-0.8) 0.6 (0.5-0.8)
Pelvic inflammatory disease 16:12 1.2 (0.5-2.6) 19:24 0.9 (0.5-1.6) 0.9 (0.6-1.5)
Stein—Leventhal syndrome 8:8 1.0 (0.4-2.8) 6:8 0.8 (0.3-2.4) 0.8 (0.4-1.7)
Physician-diagnosed subfertility 28:32 0.8 (0.5-1.4) 41:38 1.1(0.7-1.8) 0.9 (0.7-1.3)

aEstimates from multiple logistic regression equation including terms for study area, age, education, parity, body mass index and, in overall analyses,
menopausal status. Test of interaction between condition or procedure and menopausal status (Wald chi-square test) P < 0.03.

The structured questionnaire included information on personal
characteristics and habits, education and other socioeconomic
factors, general lifestyle, such as smoking, alcohol and coffee
consumption, a validated food frequency consumption section, a
few indicators of physical activity, menstrual and reproductive
history. Past histories of 23 selected medical conditions or proce-
dures and age at first diagnosis (or performance) were also elicited
(Table 1).

Odds ratios (ORs), and corresponding 95% confidence intervals
(ClIs) were obtained via unconditional multiple logistic regression
models (Schlesselman, 1982). Women with breast cancer were
significantly more educated, reported fewer full-term pregnancies
and were more often premenopausal than control subjects
(Talamini et al, 1996). Body mass index (BMI), computed as
weight (in kg) divided by height (in m?) was inversely associated
with breast cancer risk in premenopausal women but was directly
associated in post-menopausal ones (Franceschi et al, 1996a). To
allow for the possible confounding or modifying effect of these
factors, the regression equations included, besides design variables
(i.e. study area and age in quinquennia), terms for education (< 6,
7-11, 2 12 years), parity (0, 1, 2, 3, 2 4) and quintile of BMI.

On account of the different risk patterns, major analyses are
presented separately for premenopausal women (989 cases and
843 controls) and post-menopausal ones (i.e. non-pregnant women
who had not reported a menstrual period within the last 12 months
or had undergone hysterectomy and/or bilateral oophorectomy;
1580 cases and 1745 controls). Interaction terms between
menopausal status and history of various medical conditions or
procedures were evaluated by means of the Wald chi-square test.
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RESULTS

Table 1 shows the relationship between history of 23 medical
conditions and procedures and breast cancer risk, overall and sepa-
rately in pre- and post-menopausal women. In most, no significant
association was found. History of diabetes mellitus, however, was
associated with a 40% increased risk (OR = 1.4, 95% CI 1.0-1.8).
The association with diabetes seemed restricted to post-
menopausal women (OR = 1.5, 95% CI 1.1-2.0). Prior diagnosis
of hypertension was unrelated to breast cancer risk. However, an
association was found with first diagnosis of hypertension during
pregnancy (OR = 1.4, 95% CI 0.6-3.4 in premenopausal women
and OR = 2.3, 95% CI 1.0-5.4 in post-menopausal women) but
was based on only 28 cases and 16 controls with positive history.
Elevated risks were seen in women who reported breast nodules,
fibrocystic mastopathy and breast biopsies but was significant
only for breast nodules (OR = 1.3, 95% CI 1.0-1.7), most notably
in premenopausal women (OR = 1.6, 95% CI 1.0-2.5). History of
hyperlipidaemia seemed a risk factor in premenopausal women
(OR = 1.4,95% CI 1.0-2.0).

History of thyroid nodules and ovarian cysts were associated
with significantly decreased breast cancer risk. OR for thyroid
nodules was reduced only in premenopausal women (OR = 0.4,
95% CI 0.2-0.7), and the interaction term with menopausal status
was significant. However, when history of any benign thyroid
disease was examined to avoid recall difficulties, no relationship
was evident with breast cancer risk (OR = 0.9, 95% CI 0.7-1.1)
(Table 1). ORs below unity were found in pre- as well as post-
menopausal women who reported ovarian cysts (OR = 0.6, 95%
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Table 2 Odds ratios (OR) and 95% confidence intervals (Cl)2 of breast cancer according to age at diagnosis of selected medical conditions. Italy, 1991-1994

Age at diagnosis (years)

Condition <35

Cases—controls OR (95% CI)

35-54 >55

Cases—controls OR (95% Cl) Cases—controls OR (95% ClI)

Diabetes mellitus 10:13 0.8 (0.3-1.9)
Hypertension (any time) 45:26 1.7 (1.0-2.8)
Thyroid nodule (adenoma) 14:32 0.4 (0.2-0.8)
Ovarian cysts 57:101 0.5(0.4-0.8)
Breast nodule (fibroadenoma) 49:40 1.2(0.8-1.8)

39:49 0.9 (0.6-1.4) 68:37 2.2 (15-3.3)
269:266 1.1 (0.9-1.3) 211:240 1.0 (0.8-1.2)
44:58 0.8 (0.5-1.1) 18:23 0.9 (0.5-1.6)
57:69 0.8 (0.5-1.1) 5:11 0.5 (0.2-1.4)
102:70 1.4 (1.0-2.0) 22:19 1.3 (0.7-2.4)

2Estimates from multiple logistic regression equation, including terms for study area, age, education, parity, body mass index and menopausal status.

CI 0.5-0.8), but the apparent protection was restricted to those
who underwent ovarian ablation for this condition (OR = 0.5, 95%
CI 0.3-0.7). Few cases and controls reported physician-treated
subfertility. A similar distribution was also found overall and with
respect to specific major causes of subfertility, such as hormonal
imbalances (18 cases and 15 controls) and salpingeal occlusion (12
cases and 18 controls). Stein—Leventhal syndrome was reported by
14 breast cancer cases and 16 control subjects.

In order to elucidate the time pattern of the above mentioned
associations, ORs were reassessed according to age at first diag-
nosis or procedure and years before breast cancer diagnosis or
interview (for controls). Conditions that were significantly associ-
ated with breast cancer risk overall or in any specific stratum of
age at onset are shown in Table 2. The association with diabetes
was restricted to late-onset diabetes, i.e. > 55 years (OR =2.2,95%
CI 1.5-3.3). Conversely, risk decreases associated with thyroid
nodules and ovarian cysts seemed stronger with early disease onset
(i.e. < 35 years). Women who reported hypertension below age 35
(pregnancy included), but not afterwards, had a 70% increased risk
(95% CI 1.04-2.8). Risk elevations associated with breast nodules
were similar in different age groups (Table 2). With respect to the
latency or recency of the prior diagnoses or procedures (i.e. < 10 or
2 10 years before diagnosis), ORs were, in all instances, similar
(not shown).

As diabetes was correlated with obesity (i.e. fifth quintile of
BMI), and obesity was a risk factor for breast cancer in post-
menopausal women in our study, we examined the effect of
diabetes separately in obese and non-obese women. Elevated ORs
were seen for diabetic post-menopausal women in both strata
(OR = 1.3, 95% CI 0.8-2.1 in obese women and OR = 1.6,
95% CI 1.1-2.4 in non-obese women).

Results were consistent when all medical conditions and proce-
dures were reassessed separately in each of the six study areas and
in comparison to major categories of control women (i.e.
orthopaedic and traumas/other) one by one.

DISCUSSION

Our study had the power to detect relatively small differences
between breast cancer cases and controls (e.g. 90% power of
detecting 40% increases or decreases of risk with about 5-10% of
affected persons among controls) (Schlesselman, 1982). The
hospital-based study design does not seem to have caused selec-
tion bias; the prevalence of medical conditions among control
women was similar to that found in the Italian National Health
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Survey based on 90 000 subjects representative of the whole
Italian population (e.g. prevalence of diabetes around 40 per 1000
in the female adult population; Negri et al, 1988). Conversely, with
respect to recall bias and data quality, the performance of all inter-
views in a hospital setting probably assured more complete ascer-
tainment of medical history and closer similarity between cancer
cases and controls than that obtainable in a community setting
(Kelly et al, 1990). Furthermore, interview information could be
supplemented with medical record data, thus minimizing the risk
of false negatives.

The twofold increased risk in women with late-onset diabetes
(i.e. most likely type-2 non-insulin-dependent diabetes) is of
interest. Case—control and cohort studies have not provided consis-
tent evidence for an association between breast cancer risk and
diabetes (Adami and Rimsten, 1978; Ragozzino et al, 1982;
O’Mara et al, 1985; Franceschi et al, 1990a; Kopp et al, 1990;
Adami et al, 1991; Moseson et al, 1993; La Vecchia et al, 1994)
but, in the lack of information about the type and severity of
diabetes, the interpretation of their findings is not clear (Kaaks,
1996). In a case—control investigation on subclinical diabetes,
hyperinsulinaemia with insulin resistance was a significant risk
factor for breast cancer, independent of weight or body fat distrib-
ution (Bruning et al, 1992). Hyperinsulinaemia, as in late-onset
diabetes, may promote breast cancer, as insulin is an important
growth factor for human breast cancer cells (Freiss et al, 1990) and
elevated insulin receptor contents have been found in breast cancer
specimens (Papa et al, 1990). Furthermore, insulin levels are
inversely related to SHBG levels and, thus, positively related to
available oestrogens and androgens. In our study, the adverse
effect of diabetes was not accounted for by the effect of obesity
which was, in post-menopausal women, of similar direction but
somewhat weaker (Franceschi et al, 1996a). Central (i.e. high
waist-to-hip ratio) obesity has been suggested to be associated
with a greater degree of insulin resistance than lower body obesity
(Kazer, 1995). Waist-to-hip ratio, however, was not correlated with
either breast cancer risk (Franceschi et al, 1996b) or history of
diabetes in our data. Finally, independent support to the
insulin/breast cancer hypothesis comes from the dietary findings
of our study which showed that a diet high in refined carbohy-
drates and low in vegetables led to increased breast cancer risk
possibly by means of a combination of high glycaemic load and
insulin resistance (Giovannucci, 1995; Franceschi et al, 1996b).

Women who reported benign breast disease and/or breast biop-
sies showed ORs of 1.2-1.3. This estimate is somewhat lower, but
compatible, with those from previous investigations, generally in
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the order of two (Franceschi et al, 1990a; Dupont et al, 1994; Levi
et al, 1994). A better recall in cases than controls and the difficulty
of excluding diagnoses and procedures linked to breast cancer
diagnosis may well have led to some overestimation of the
association in some studies.

Hypertension has seemed to be associated with increased breast
cancer risk in a few studies (De Waard and Baanders-van
Halewijn, 1974; Tornberg et al, 1988) but not in others (Franceschi
et al, 1990a; Moseson et al, 1993). Our study suggests some
adverse influence of early-onset hypertension, particularly when
the first manifestation coincided with a full-term pregnancy.
Results were, however, based on only a few dozen women with
this condition. Hints of selective breast cancer increases for hyper-
tension at an early age emerged also from two case—control studies
(Franceschi et al, 1990a; Moseson et al, 1993). Conversely,
Thompson et al (1989) found that diagnosis of hypertension before
the end of the most recent pregnancy reduced breast cancer risk
(OR =0.7).

A relationship between thyroid disease and breast cancer has
been suggested (Stewart et al, 1990). Moderate increased risks of
breast cancer following thyroid cancer and of thyroid cancer
following breast cancer have been reported (Ron et al, 1984). Such
associations, however, may reflect biases as a result of increased
medical surveillance and shared socioeconomic and reproductive
risk factors between the two malignancies (Ron et al, 1984;
Franceschi et al, 1990b). Most prospective and case—control
studies have not found evidence that prior diagnosis of thyroid
disease affects breast cancer risk (Kalache et al, 1982; Brinton et
al, 1984; Goldman et al, 1990, 1992). Weak, but inconsistent, asso-
ciations between specific thyroid diseases and breast cancer risk
have occasionally emerged (Moseson et al, 1993), as in our study,
but were generally compatible with chance (Brinton et al, 1984;
Goldman et al, 1992).

With respect to the apparent protection shown by ovarian cysts,
more frequent anovulatory menstrual cycles might have been an
explanation, as they have been reported to reduce breast cancer
risk (Henderson et al, 1988). No risk decrease was, however, seen
in our study in women who did not undergo ovarian ablation.
Protection is therefore likely to derive from the marked reduction
of serum level of female hormones caused by ovarian ablation
(Irwin et al, 1988) and not by history of ovarian cysts per se.
Polycystic ovaries (Stein—Leventhal syndrome), the most common
cause of excessive androgen production in anovulatory women
and a purported predisposing condition for breast cancer (Kazer,
1995), were rare both among cases and controls in our study. One
investigation (Gammon and Thompson, 1991) showed a signifi-
cantly protective effect of polycystic ovaries. Also, physician-
treated subfertility did not show an association, in agreement with
some cohort study data (Brinton et al, 1989), but not with a
case—control study (Moseson et al, 1993). Although in our study
few women reported physician-treated subfertility, it has been
shown elsewhere (Talamini et al, 1996) that the length of attempt
to first pregnancy was similar in cases and in controls.

In conclusion few medical conditions showed significant asso-
ciations with breast cancer risk. Evidence of an adverse influence
of diabetes in post-menopausal women are of special interest. As
insulin resistance is partly modifiable by means of increased phys-
ical activity (Helmrich et al, 1991), nutritional changes (Smith,
1994) and body weight control (Mayer et al, 1996), this finding
has implications for prevention.
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