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Summary

Background: Pancreatic cancer is serious and rapidly progressing condition. Little is known about
the role of diet in etiology of pancreatic cancer. The study focused on the role of selected dietary
factors related to pancreatic cancer. Material and Methods: The case-control study was performed
in the Czech Republic in 2006-2009, involving three centers in Olomouc, Ostrava and Ceske Budejo-
vice. It comprised a total of 530 persons, of whom 310 had pancreatic cancer and 220 were controls.
Data were obtained directly from each participant in an interview with a trained interviewer and
entered into a standardized questionnaire. The data were analyzed using a crude odds ratio (OR)
and multivariate logistic regression with an adjusted OR and 95% CI. The statistical analysis was per-
formed with the STATA v. 10 software. Results: A very strong protective effect was found in pickled
cabbage (OR 0.32; 95% Cl 0.19-0.55), broccoli (OR 0.37; 95% Cl 0.25-0.53), cooked onion (OR 0.14;
95% Cl 0.08-0.27), tomatoes (OR 0.28; 95% Cl 0.13-0.60), raw carrot (OR 0.33; 95% Cl 0.20-0.56),
cooked carrot (OR 0.35; 95% Cl 0.19-0.62). In logistic regression model, statistically significant pro-
tective associations were found in consumption of more than three portions of cooked vegeta-
bles per week (OR 0.16; 95% Cl 0.05-0.55) and high consumption of citrus fruit (OR 0.46; 95% Cl
0.23-0.90). Conclusion: The study found statistically significant protective effect of consumption
of more than three portions of cooked vegetables per week and high consumption of citrus fruit

Key words
pancreatic cancer — diet - risk — case-control studies

Souhrn

Wychodiska: Karcinom pankreatu je zavaznou a rychle progredujici diagnézou. Méné je znamo
o uloze vyZivy v etiologii karcinomu pankreatu. Studie se zaméfila na roli vybranych vyZivovych
zvyklosti u karcinomu pankreatu. Materidl a metody: Studie pfipad(i a kontrol probihala v Ceské re-
publice ve tfech centrech (Olomouc, Ostrava, Ceské Budéjovice) v letech 2006-2009. Soubor tvofilo
celkem 530 osob (310 pfipad(i karcinomu pankreatu a 220 kontrolnich osob). Udaje byly ziskavany
od subjektli pfimo formou rozhovoru se skolenym tazatelem a zaznamenany do standardizovaného
dotazniku. Data byla vyhodnocena pomoci hrubého odds ratio (OR) a multivariabilni logistické
regrese na 95% Cl. Statisticka analyza byla provedena za pouZiti softwaru STATA v. 10. Vysledky:
Velmi silny protektivni efekt byl nalezen u nakladaného zeli (OR 0,32; 95% Cl 0,19-0,55), broko-
lice (OR 0,37; 95% C1 0,25-0,53), vaiené cibule (OR 0,14; 95% Cl 0,08-0,27), rajcat (OR 0,28; 95% Cl
0,13-0,60), syrové mrkve (OR 0,33; 95% Cl 0,20-0,56), vafené mrkve (OR 0,35; 95% Cl 0,19-0,62).
V modelu logistické regrese byl nalezen statisticky vyznamny protektivni viiv u konzumace tfi a vice
porci vafené zeleniny tydné (OR 0,16; 95% Cl 0,05-0,55) a vysoké konzumace citrusového ovoce
{OR 0,46; 95% Cl 0,23-0,90). Zdvér: Studie nalezla signifikantni protektivni viiv konzumace tfi a vice
porci vafené zeleniny tydné a vysoké konzumace citrusového ovoce u karcinomu pankreatu.
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EVALUATION OF DIETARY HABITS IN THE STUDY OF PANCREATIC CANCER

Introduction

Pancreatic cancer is a serious and ra-
pidly progressing condition. Estima-
ted worldwide incidence in 2012 was
337,872(178,161 in malesand 159,711 in
females). Over the same period of time,
estimated worldwide mortality was
330,372 (173,827 males and 156,564 fe-
males) [1]. Since 2008, the absolute
numbers have increased by almost
70,000 of new cases per year and by
approximately 70,000 deaths per year.
The severity of this cancer is evidenced
by the fact that by 2020, the number of
new cases globally is predicted to rise to
approximately 420,000, and the number
of deaths should be about 410,000 per
year. The gender difference in incidence
rates is insignificant, with a male-to-fe-
male ratio of 1.12 : 1 [1]. The Czech Re-
public is among countries with high
incidence and mortality rates. When
comparing age-standardized rates
(World Standard Population), the Czech
Republic has the highest incidence in
the world (9.7/100,000) and ranks third
in mortality, behind Armenia and Hun-
gary (8.7/100,000) [1]. In 2012, the abso-
lute number of new cases in the Czech
Republic was 2,046 (1,080 males and
966 females), and 1,748 persons died
of the disease (919 males and 829 fe-
males) [2]. Similarly alarming are survi-
val rates, which are shorter than those in
most other diseases, and the trend of in-
creasing incidence, which has doubled
since 1977 [2]. Approximately 95% of pa-
tients die within the first year, mostly in
4-8 months from diagnosis. The 5-year
survival rate is below 19%; in only a small
proportion of patients eligible for radi-
cal surgery (approximately 10-20% of
cases), the 5-year survival ranges from
3.4% to 10%, with a mean survival of

17-20 months [3-5]. Another problem
is early detection of this serious type
of cancer, as only 5% of cases are diag-
nosed in stage |, and the vast majority of
cases (more than 37%) are only detected
as stage IV [2].

The risk factors associated with the de-
velopment of pancreatic cancer are both
non-modifiable, such as age, gender, he-
reditary factors or urbanization, race,
and modifiable, such as smoking, nutri-
tion (in particular energy intake and rela-
ted obesity), alcohol consumption, occu-
pational factors (asbestos, pesticides,
etc.) and health status (especially chro-
nic pancreatitis, cholelithiasis and dia-
betes mellitus). Apart from factors with
a positive association which increase the
risk for development of pancreatic can-
cer, there are inversely associated factors
with protective effects, in particular nu-
trition and sufficient physical activity [6].

The objective of the present study was
to assess the relationship between nutri-
tion and pancreatic cancer.

Materials and methods
A case-control study was performed in
the Czech Republic in 2006-2009, in-
volving three centers in Olomouc, Ost-
rava and Ceske Budejovice. It comprised
a total of 530 persons, of whom 310 had
pancreatic cancer and 220 were cont-
rols. The numbers of pancreatic cancer
patients and controls recruited in indivi-
dual centers are shown inTab. 1.
Altogether, there were 303 males and
227 females selected in the centers (Uni-
versity Hospital Olomouc, University
Hospital Ostrava, Hospital Ceske Budejo-
vice) from patients newly diagnosed
with pancreatic cancer living in the par-
ticular region for at least one year (ma-
jority of controls — 98% was living in the

Tab. 1. Proportions of cases and controls in individual centers.

Center Controls
Olomouc 60
Ostrava 60
Ceske Budejovice 100
total 220

Cases Total l:;r::::: 0"}:
72 132 83
64 124 93
174 274 57
310 530 71

area for more than 20 years). Controls
were addressed in cooperation with se-
lected general practitioners. The popu-
lation-based control group comprised
of individuals from the same regions as
cases; their age (+ 3 years), gender and
health status (individuals without onco-
logic or life-threatening diagnose) were
matched. From general practitioners’'da-
tabases, suitable control subjects were
selected (more than one control for one
case). One randomly selected control
from this list was contacted. In case that
control subject refused to participate,
another suitable control from this list
was contacted after that. Control willing
to participate was invited for interview
(they did not visit the general practitio-
ner, they were selected from registered
patients and then invited for interview).
In case that the invited control did not
attend, control was selected from pa-
tients visiting the general practitioner
for a minor health condition, routine
health examination, mandatory exami-
nation required for driving license or
workers or preventive purpose. Indivi-
duals that agreed to participate were in-
vited for an interview to the study center
(participation was high with refusal rate
under 10%). Given the difficulties with
enrollment of population-based cont-
rols, they were fewer in number (71%)
than pancreatic cancer patients. Data
were obtained directly from each par-
ticipant in an interview with a trained
interviewer and entered into a stan-
dardized questionnaire. This contained
questions on lifestyle, education, health
status, dietary habits and leisure-time
physical activity. Also included were
questions on body height and weight
in different periods of life to calculate
BMI.The values for BMI calculations were
ascertained for 20 and 40 years of age
and two years prior to the disease onset
(or, in controls, two years prior to the in-
terview) and at the time of interview.
In control group, BMI values were vali-
dated from medical records. The analy-
sis was carried out using BMI values two
years prior to the disease onset (or the
interview in controls), assuming that the
weight was not affected by the disease.
Each food item was classified into one of
six categories according to the frequency
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of consumption: never (0), less often than
once a month (1), 2-3 times a month (2),
1-2 times a week (3), 3-4 times a week (4),
5-6 times a week (5). The vegetable and
fruit categories and consumption fre-
quencies were combined because of
a lack of adequate cell counts. The groups
analyzed were: fresh vegetables, cooked
vegetables, preserved (pickled) vegeta-
bles and fresh fruit. Consumption was ca-
tegorized as high frequency (category
3-5) and low frequency (category 0-2).
One portion was one piece or approxima-
tely 100 grams. The reference group was
the lowest frequency.

Given the difficulties with assessing
dietary factors and size of the group,
the analysis involved responses to the
following question: Do you consume
the food? Yes/no. The frequency of con-
sumption was not analyzed as the poten-
tial associations are weak and with the
group divided into smaller subgroups,
the relationship would disappear.

The study was approved by the Ethics
Committee of the Faculty of Medicine
and Dentistry, Palacky University Olo-
mouc and University Hospital Olomouc.
All participants gave informed consent
prior to their enrollment in the study.

Statistical method

The data were analyzed using a crude
odds ratio (OR) and multivariate logis-
tic regression with an adjusted OR and
95% Cl. The logistic regression models
were adjusted for the most important
risk factor with respect to potential con-
founders. The statistical tests were eva-
luated at a 5% level of significance. The
statistical analysis was performed with
the STATA v. 10 software.

Results
The age distribution of cases and cont-
rols is shown in Graph 1.

The initial analysis studied the effect
of consumption of selected foods using
a crude OR (Tab. 2). Only selected foods
were included in the analysis, for which
statistically significant differences were
found with frequency distribution. The
analysis revealed a positive associationin
case of ham consumption. A very strong
protective effect was found in pickled
cabbage, broccoli, cooked onion, toma-

age (years)

cases controls

females

cases controls

males

Graph 1. Age distribution of cases and controls (box graph - median, 25" percentile
(lower hinge) and 75" percentile (upper hinge)).

toes and carrot. As each food was ana-
lyzed separately, the overall results were
provided by logistic regression analy-
sis. The results obtained by logistic re-
gression model analysis, being adjusted
for the most important risk factors (age,
gender, education, BMI, alcohol, smok-
ing, diabetes mellitus, chronic pancrea-
titis, physical activity and consumption
of selected foods), are shown in Tab. 3.
The logistic regression model showed
no effect of age, gender or BMI on the
development of pancreatic cancer.
Given the small amount of data ob-
tained for logistic regression model ana-
lysis, foods had to be grouped into larger
categories (fish, cruciferous vegetables,
cooked vegetables, raw vegetables, cit-
rus fruit). Statistically significant pro-
tective associations were found in con-
sumption of more than three portions
of cooked vegetables per week and high
consumption of citrus fruit (Tab. 3).

Discussion

Pancreatic cancer is a serious oncologic
disease with a poor prognosis (a 5-year
survival of approximately 4%). The main
risk factors associated with pancreatic
cancer are smoking, nutrition, BMI, al-
cohol consumption, diabetes mellitus
and chronic pancreatitis [7-11]. Foods

proven to influence pancreatic cancer
risk include meat, processed meat, fruit
and vegetables. The type and prepa-
ration of foods are also important; na-
mely cooking may produce carcinoge-
nic substances.

Red and processed meat
The effect of increased consumption of
meat, in particular red and processed meat,
has been addressed by numerous stu-
dies [12-22] and the association is one of
the most frequently found ones. Interest-
ing results were reported in a Polish study
by Jarosz et al. on the influence of diet
on pancreatic cancer between 1960 and
2008. The incidence of pancreatic cancer
correlated with the consumption of red
meat (correlation coefficients of 0.67 and
0.48 among males and females, resp.) [23].
In a US multiethnic study, pork intake
was associated with a 50% increase in
risk. The strongest association was with
processed meat, with individuals with
the highest intake having a 68% inc-
reased risk compared with those with
the lowest consumption (RR 1.68; 95% Cl
1.35-2.07; p < 0.01). However, the study
failed to find an association between
intake of poultry, fish, dairy products,
eggs, total fat, saturated fat or chole-
sterol and pancreatic cancer risk. A sta-
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Tab. 2. Association between individual food types and pancreatic cancer - a crude OR.

Foods

red meat

fish

smoked meat

ham

grilled sausages

grilled fish

other fish

cheese

pickled cabbage

broccoli

brussels sprouts

celery

cooked onion

raw onion

radish

raw carrots

cooked carrots

tomatoes

ketchup

grapefruits

orange juice

tomato juice

OR - odds ratio

Frequent
consumption

no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
yes
no

yes

Pancreatic cancer

no
6
213
14
205
36
184
177
43
150
70
136
84
75
144
22
159
19
201
67
153
100
120
45
175
13
205
45
175
28
192
22
198
16
204
9
21
32
188
13
205
100
120
164
56

yes
27
271
46
250
75
223
200
98
230
66
213
83
146
148
65
204

229
162
136
163
135
106
193
90
206
103
193
91
205
75
222
55
242
39
259
115
182
90
206
184
112
249
47

Crude OR (95% CI)

0.28 (0.11-0.70)

0.37 (0.20-0.69)

0.58 (0.37-0.91)

2.02(1.34-3.04)

0.61(0.41-0.91)

0.63(0.43-0.92)

0.53(0.37-0.76)

0.43 (0.26-0.73)

0.32(0.19-0.55)

0.37(0.25-0.53)

0.69 (0.49-0.98)

0.47 (0.31-0.70)

0.14(0.08-0.27)

0.49(0.32-0.73)

0.33(0.21-0.52)

0.33 (0.20-0.56)

0.35(0.19-0.62)

0.28 (0.13-0.60)

0.27 (0.17-042)

0.66 (0.45-0.98)

0.51(0.36-0.72)

0.55(0.36-0.85)

<]

0.006

0.002

0.016

0.001

0.016

0.015

0.001

0.002

< 0.001

< 0.001

0.038

< 0.001

< 0.001

0.001

< 0.001

< 0.001

< 0.001

0.001

< 0.001

0.042

< 0.001

0.008
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tistically significant increase was asso-
ciated with intake of saturated fat from
meat but not from dairy products [24].

In an Italian study, frequent meat con-
sumption was associated with a twofold
risk for pancreatic cancer [16]. A Dutch
cohort study, on the other hand, did
not find any association with intake of
red meat, other types of meat, fish or
eggs [8,25]. A positive association was
observed for the highest consumption
of animal proteins [26].

It is not uncommon that increased
intake of meat, especially fat meat, is as-
sociated with increased consumption
of fat and saturated fatty acids. A large
NIH-AARP reported increased pancrea-
tic cancer risk with higher consumption
of total fat and saturated fats; the strong-
est association was observed with fat
from animal food sources [27]. However,
the relationship was not observed in
other cohort studies [22,24,25,28]. The
positive association with processed
meat may be due to carcinogens pro-
duced during cooking [24]. The pres-
ent study showed a 2.5-fold increased
OR with higher intake of ham; no rela-
tionship was found for the other meat
products.

Fish

The association between fish con-
sumption and the incidence of pan-
creatic cancer varies depending on the
type of fish consumed. As in red meat,
cooking fish may produce chemicals re-
lated to carcinogenesis [29-31]. Seven
prospective cohort studies found fish
consumption to be associated with both
incidence and mortality of pancreatic
cancer [24,28,29,32-35]. High non-fried
fish intake was shown to be a protective
factor for pancreatic cancer (HR 0.55;
959% Cl 0.34-0.88; p = 0.045) in the Ame-
rican VITAL Cohort Study [29]. When all
preparation methods and shellfish were
included in the analysis, no protective
effect was observed [29]. Similarly, no
association between fish consumption
and pancreatic cancer risk was found in
the present study.

Cheese
A statistically significant positive asso-
ciation of pancreatic cancer risk with in-

Tab. 3. Logistic regression model analysis of selected risk factors (adjusted for age,
gender, education, BMI, alcohol, smoking, diabetes mellitus, chronic pancreatitis,
physical activity and consumption of selected foods).

Risk factor Consumption
low
red meat
high
low
fish
high
low
smoked meat
high
low
ham
high
e low
rilled sausages
a J ik
low
grilled fish
high
low
cheese
high
broccoli, low
brussels sprouts high
ickled cabb i
icl cabbage
£ 3 BaE
no
cooked low
vegetables** moderate
high
no
raw vegetables*** low
high
low
citrus fruits
high

1*- reference category
Frequency of consumption

OR 95% ClI p
‘I *

0.62 0.17-2.27 0.472
‘I *

0.76 0.31-1.87 0.545
‘I *

137 0.58-2.38 0.659
‘I *

2,52 1.40-4.56 0.002
‘I *

1.27 0.69-2.34 0.450
‘I *

0.74 0.43-1.29 0.293
‘I *

0.64 0.33-1.21 0.172
‘I *

0.85 0.49-1.47 0.558
‘I *

0.52 0.23-1.17 0.112
‘I *

0.42 0.11-1.66 0.218

0.28 0.08-0.95 0.041

0.16 0.05-0.55 0.003
‘I *

0.85 0.27-2.73 0.790

0.65 0.20-2.14 0.476
‘I *

0.46 0.23-0.90 0.024

a) low/high: low consumption (never to 2-3 times a month), high consumption

(more than 3 times a week);

b) ** frequency of consumption low/moderate/high: no consumption (never —
less than once a month), low consumption (less than once a week), moderate con-
sumption (1-2 times a week), high consumption (more than 3 times a week);

) ** frequency of consumption no/low/high: no consumption (less than once

a month), low consumption (once a month - twice a week), high consumption

(more than 3 times a week).

creased saturated fat intake from dairy
products (HR 1.19; 95% Cl 1.01-1.42;
p = 0.005) was found in a large pro-
spective NIH-AARP study [27]. The

present analysis suggested a pro-
tective effect of higher cheese intake
but the result was not statistically
significant.
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Vegetables

Fruit and vegetable consumption is
a protective factor for numerous can-
cers, with varied effects in different
tumor locations. The World Cancer Re-
search Fund/American Institute for
Cancer Research Joint Committee [36]
as well as the Committee on Medi-
cal Aspects of Food and Nutrition Po-
licy [37] concluded that fruit and vegeta-
ble consumption clearly has a protective
effect on the development of pancreatic
cancer. However, outcomes of individual
studies are inconsistent. While some co-
hort studies found an inverse association
with vegetable intake, the effect was
not confirmed by others [38]. A Finnish
study attempted to quantify the effect
of high vs. low intake of fruit and vege-
tables on cancer risk [39]. While their re-
view reported a statistically significant
inverse association with high fruit intake
(mean RR 0.72; range 0.07-0.92), the
protective effect of vegetables was just
below the level of statistical significance
(mean RR 0.80; range 0.32-1.03) [39].
An American case-control study on
fruit and vegetable consumption and
pancreatic cancer risk found protective
effects of total fruit (OR 0.57; range
0.37-0.86), total vegetable (OR 0.56;
range 0.37-0.84), dark green vegetable
(OR 0.43; range 0.28-0.65), deep yellow
vegetable (OR 0.58; range 0.39-0.86),
tomato (OR 0.57; range 0.38-0.86) and
orange/grapefruit juice consumption
(OR 0.52; range 0.35-0.79) [40]. Higher
consumption of fruit and vegetables (ex-
cept potatoes and starchy vegetables) is
associated with a lower risk for pancrea-
tic cancer, and the association follows
a dose-dependent pattern. Thus, the re-
sults support promoting a healthy diet
as a pancreatic cancer prevention stra-
tegy [40]. An inverse association be-
tween high fruit and vegetable intake
and pancreatic cancer risk was also re-
ported in a San Francisco case-control
study [12] as well as in numerous other
studies [13-17,41-46].

Consumption of cruciferous vegeta-
bles has been reported as a protective
factor for many cancers. Nearly 50% re-
duction in pancreatic risk was associa-
ted with fresh fruit and cruciferous vege-
tables in a Canadian study [41]. Regular

weekly intake of one or more portions
of cruciferous vegetables could pro-
tect against pancreatic cancer. Results
of a study by Bosetti et al., albeit statis-
tically insignificant, also suggested a po-
tential protective effect (OR 0.84; 95% Cl
0.61-1.14) [47]. In the present study,
however, the protective effect of cruci-
ferous vegetable intake was not con-
firmed by logistic regression but it was
shown by the crude OR.

Fruit

Similarly to vegetables, fruit has been
claimed as a protective factor for nu-
merous cancers. The protective effect
of fruit and vegetable intake was repor-
ted in case-control studies but not in co-
hort studies [8]. According to a study
by Jarosz et al., in 1990-2008, pancrea-
tic cancer morbidity correlated with the
consumption of fruit (correlation coeffi-
cients of —0.62 and —0.50 among males
and females, resp. [23]. The aforemen-
tioned Canadian case-control study
found 49% risk reduction in males con-
suming high amounts of fruit and vege-
tables [41]. A negative correlation was
observed for diet rich in sugars (mainly
derived from fruit) [26]. A European pro-
spective cohort study suggested that
higher consumption of fruit and vegeta-
bles was not associated with decreased
risk of pancreatic cancer [48].

Another protective factor against pan-
creatic cancer, as stated in some stu-
dies, is citrus fruit intake. However, the
results are inconsistent, with a statisti-
cally significant protective effect being
only shown in case-control studies [49].
In accordance with some studies, the
present study found a 54% risk reduc-
tion using analysis with adjusted OR, and
the result was statistically significant.

Although some studies have revealed
the risk of developing pancreatic can-
cer to be lower in people consuming
plenty of fruits and vegetables, it will be
reasonable to reconsider their interpre-
tation; people who consume fruits and
vegetables regularly smoke less. There-
fore, there is no surprise in conclusions
reached in a study that ‘head to head’
opposed the so-called prudent diet vs.
Western diet and proved the same risk
of pancreatic cancer in both groups [50].

Several studies have been concerned
with specific dietary patterns with re-
spect to pancreatic cancer [24,41,51-53].
So far, however, the study results have
been rather inconsistent, with a poten-
tial benefit of prudent diet being repor-
ted in two cohort studies [24,53] and
one case-control study [41] but no as-
sociation being found by four cohort
studies [24,51,54] and one case-cont-
rol study [41]. Diet rich in fruit and ve-
getables, fish, pulses, whole grains
and low-fat foods was associated with
approximately 50% reduction of the re-
lative risk of pancreatic cancer in males
(OR 0.51; 95% Cl 0.31-0.84; p = 0.001)
and females (OR 0.51; 95% Cl 0.29-0.90;
p = 0.04) [52]. The Western pattern
diet, characterized by high intakes of
red and processed meat, potato chips,
sugary beverages, sweets, high-fat dairy
products, eggs and refined grains, was
associated with a 2.4-fold increased
risk of pancreatic cancer in males
(95% Cl 1.3-4.2; p = 0.008) but not in
females [52].

A role may also be played by carci-
nogenic substances present in the diet,
for example heterocyclic amines [55].
Although studies suggest a significant
impact of carcinogens and mutagens
in average individuals [56], the level of
the risk cannot be confirmed by current
methods.

It is likely that potential benefits from
the diet are due to a combination of
food constituents rather than single
components acting in isolation. Future
efforts need to recognize the integrative
nature of dietary exposures and attempt
to study nutrients in the larger context
of the foods and diets in which they are
consumed [22].

Strengths and weaknesses
of the study
The case-control study included inci-
dent cases of pancreatic cancer and
population control group. If prevalent
cases were selected, identified factors
may be related more to survival with
the disease than to development of the
disease (incidence).

Design of case-control studies is
prone to a variety of biases (selection,
interviewer, recall, misclassification, etc.)
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and thus results interpretation should
be carefully considered. Our findings are
strengthened by the use of a population
control group. The presented analysis
was limited by the use of a questionnaire
that is information self-reported by sub-
jects enrolled in the study and thus po-
tentially biased. The bias was minimized
by the facts that the same type of stan-
dardized questionnaire was used for
both pancreatic cancer patients and
control subjects and that it was filled
in by a trained interviewer. Interviewer
was not blinded to disease status (blind-
ing was not possible due to character
of the disease and place of interview).
Recall bias is always a concern in case-
-control design as cases can recall ex-
posure easier than controls. Recall in
control group was limited by the use
of data from general practitioner data-
bases. However, in some cases, verifica-
tion was not possible and we had to rely
solely on data reported by the subjects.
Relationship between nutrition and risk
of cancer can be also modified by con-
founding factors. Main confounders
(obesity, smoking, health status) were
assessed together with nutrition and
models of logistic regression were used
to adjust for these main confounders.
In spite of certain limitations, the ana-
lysis provided findings consistent with
earlier studies and thus suggested po-
tential associations.

Conclusion

Nutrition is one of the most important
risk factors for the development of can-
cer. It is estimated that the incidence
rates may be reduced by 30-40% if reco-
mmended dietary patterns are followed.
The present study aimed to assess the
role of selected dietary factors with re-
spect to pancreatic cancer. The overall
results showed protective effects of mo-
derate and high intake of cooked vege-
tables and a high consumption of citrus
fruit. On the other hand, ham intake re-
sulted in an OR increased by 152%. How-
ever, the association should be con-
firmed in prospective analytical studies.
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