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Abstract

Objective—To evaluate the association between diet in relation to its inflammatory property and
bladder cancer (BC) risk .

Methods—In this study we explored the association between the dietary inflammatory index
(DI1) and BC risk in an Italian case-control study conducted between 2003 and 2014. Cases were
690 patients with incident, histologically confirmed cases of BC from 4 areas in Italy. Controls
were 665 cancer free subjects admitted to the same network of hospitals as cases for a wide
spectrum of acute, non-neoplastic conditions. The DIl was computed based on dietary intake
assessed using a reproducible and valid 80-item food frequency questionnaire. Odds ratios (OR)
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were estimated through logistic regression models adjusting for age, sex, total energy intake, and
other recognised confounding factors.

Results—Quartile 4 (D11=0.41, 4.58; cases=207) had higher number of participants compared to
quartilel (D11=-5.94, —2.41; cases=124) Subjects in the highest quartile of DIl scores (i.e., with a
more pro-inflammatory diet) had a higher risk of BC compared to subjects in the lowest quartile
(i.e., with an anti-inflammatory diet) (ORquartileavs1= 1.97, 95% confidence interval, 1.28, 3.03; p-
trend=0.003). Stratified analyses produced stronger associations between DIl and BC risk among
females (ORquartileavs1= 5.73; 95%CI1=1.46, 22.44), older 265 years (ORquartileavs1= 2.45;
95%CI=1.38, 4.34), subjects with higher education =7 years (ORquartile4vs1= 2.22; 95%CI=1.27,
3.88) and never smokers (ORquartileavs1= 4.04,95%CI=1.51, 10.80).

Conclusion—A pro-inflammatory diet as indicated by higher DII scores is associated with
increased BC risk.
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Introduction

Bladder cancer (BC) is the 9t most common cancer worldwide, ! the 61" most common
cancer worldwide in men and the 19t most common cancer in women, with approximately
38 000 deaths per year in the European Union.1: 2 Major recognized risk factors for BC are
tobacco smoking, and past occupational exposure to aromatic amines.?

Considerable evidence has been gathered over the past few years linking increased cancer
risk with chronic inflammation, and several clinical and experimental studies have linked
tumour progression with the upregulation of pro-inflammatory molecules, especially during
late stages of the disease.3 In addition to chronic inflammation, intrinsic properties of
premalignant cells and other determinants promote tumour initiation and promotion.*
Evidence from developed countries shows substantial evidence on the role of chronic
inflammation in urological cancers, including BC.2

Dietary components such as fruits, vegetables and coffee have been studied in relation to
incident BC in various studies.® 7 Dietary patterns characterizing the Western-type diet; i.e.,
including high consumption of red meat, high-fat dairy products, and refined grains, have
been associated with higher levels of c-reactive protein (CRP), interleukin-6 (1L-6), and
fibrinogen.8 On the other hand, the Mediterranean diet —characterized by a high
consumption of whole-grains, fruit and green vegetables, fish, and olive oil, a low
consumption of red meat and butter, and a moderate alcohol and dairy products consumption
— has been associated with lower levels of inflammation.® Despite the circumstantial
evidence, the possible relation between inflammation deriving from dietary exposure and
BC risk has been investigated widely.

The literature-derived dietary inflammatory index (DI11) was developed to assess the
inflammatory potential of an individual’s diet.19 Higher DII scores indicate increasing
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inflammatory potential of diet. The DII has been validated with various inflammatory
markers, including CRP,1! 1L-6,12 and tumor necrosis factor.12

The DII has been associated with a variety of cancers, including urological cancers, such as
prostate, 13- 14 colorectal, 15 esophageal 16 and breast.1’. DIl and urothelial cancer
association has been explored in one Australian prospective study before.1® This large case-
control study conducted in Italy,19 20 provides us the opportunity to examine the association
between DII scores and BC risk. Our working hypothesis is that increasing inflammatory
potential of diet is associated with increased risk of BC.

Design and Participants

Between 2003 and 2014, we conducted a case-control study on BC in 4 Italian centres:
Aviano and Milan (in Northern Italy), and Naples and Catania (in Southern Italy).19: 20
Controls were patients admitted to the same network of hospitals as cases for a wide
spectrum of acute, non-neoplastic conditions unrelated to tobacco smoking and alcohol
consumption or long-term diet modification (e.g., bronchitis, myocardial infarction).
Overall, 28.9% of controls were admitted for traumas, 22.1% for non-traumatic orthopaedic
disorders, 39.3% for acute surgical conditions, and 9.8% for other miscellaneous illnesses.
The study protocol was approved by the Institutional Ethics Committees of each of the
hospitals, and all subjects signed an informed consent..

Centrally trained and supervised interviewers collected information on socio-demographic
characteristics, anthropometric measures, lifestyle habits, including tobacco smoking, and
history of selected diseases during their hospital stay using a structured questionnaire. Each
subject’s usual diet during the 2 years prior to cancer diagnosis (for cases) or hospital
admission (for controls) was assessed using an interviewer-administered food frequency
questionnaire (FFQ), consisting of 80 items on foods items and 15 (alcoholic and non-
alcoholic) beverages. Subjects were asked to indicate the weekly average frequency of
consumption of each dietary item; intakes lower than once a week, but at least once a month,
were coded as 0.5 per week. Nutrient and total energy intake was determined using an
Italian food composition database. 2* The FFQ showed a satisfactory validity 22 and
reproducibility.23

Details of the steps involved in DIl calculation is described elsewhere.12:25 In order to
compute the DII score, dietary information for each study participant were first linked to the
regionally representative database that provided a robust estimate of a mean and a standard
deviation for each of the 45 parameters (i.e., foods, nutrients, and other food components)
considered in the DII definition.10 These parameters then were used to derive the subject’s
exposure relative to the standard global mean as a z-score, derived by subtracting the mean
of the regionally representative database from the amount reported, and dividing this value
by the parameter’s standard deviation. To minimize the effect of “right skewing”, this value
was converted to a centred percentile score, which was computed by doubling the raw
percentile score and then subtracting 1. This score was then multiplied by the respective
food parameter effect score (derived from a literature review on the basis of 1943
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articles).10: 24 All of these food parameter-specific D11 scores were then summed to create
the overall DII score for every subject in the study. Higher scores indicate a pro-
inflammatory diet while lower scores indicate a more anti-inflammatory diet. The DIl
computed on this study’s FFQ includes data on 31 of the 45 possible food parameters
comprising the DII: carbohydrates, proteins, fats, alcohol, fibers, cholesterol, saturated fatty
acids, monounsaturated fatty acids, polyunsaturated fatty acids, omega 3, omega 6, niacin,
thiamin, riboflavin, vitamin B6, iron, zinc, vitamin A, vitamin C, vitamin D, vitamin E, folic
acid, beta carotene, anthocyanidins, flavan3ols, flavonols, flavanones, flavones, isoflavones,
caffeine, and tea.

The DIl was analysed as continuous and by quartiles computed among controls. Odds
ratios(ORs) and the corresponding 95% confidence intervals (Cls) were estimated using
unconditional logistic regression models including terms for age (quinquennial), sex, year of
interview, study centre, education (<7; 7-11; =12 years), tobacco smoking (never; former;
current: <15; 15-24, =25 cigarettes/day), and total energy intake (quintiles of the distribution
of the controls).We further adjusted for the most frequent weekly occupational exposure to
carcinogens in our study (i.e., aromatic amines, ammonia, sulfuric acid or hydrochloric, tar,
pitch, asphalt, and soot, mineral oils and lubricants, gasoline, diesel engine fumes, foundry
fumes, aluminum powder, concrete, lead, benzene, and other solvents) and selected diseases
(i.e., diabetes, hypercholesterolemia, and obesity); however, the estimates did not change
materially; thus, these factors were not included in the final, most parsimonious, model.
Tests for linear trend were performed using the median value within each quartile as an
ordinal variable. Stratified analyses were carried out according to sex, age (<65, =65 years),
education (<7, =7 years) and tobacco smoking (never smokers, and ever smokers), and
heterogeneity across strata was tested computing the difference in the -2 log likelihood of
the models with and without the interaction terms. Statistical analyses were performed using
SAS® 9.3 (SAS Institute Inc., Cary, NC).

Cases were 690 patients aged 25-80 years (median 67 years) with incident BC (mostly
transitional cell carcinoma), admitted to major general hospitals in the study areas. Nearly
all BCs (n=642, 93.0%) were confirmed histologically on tumour tissue specimen from
biopsy or surgery, while three additional cases were confirmed by cytology. Overall, 460
patients (66.7%) were non-muscle-invasive (NMIBC, TNM pTis/Ta/T1) and 159 (23.0%)
were muscle-invasive (MIBC, other T) BCs; 307 (44.5%) were well-differentiated or low
grade (G1, G2) and 312 (45.2%) were poorly differentiated or high grade (G3, G4). Stage
and grade was undefined for 71 (10.3%) patients. The controls were 665 patients frequency-
matched to cases by study centre, sex and 5-year age group (median age 66 years). The
distribution of BC cases and controls according to selected factors is given in Table 1. Cases
and controls had a similar distribution by study centre, sex, age, and education. Cases were
more frequently smokers than controls.

The mean DIl value was —-0.63 (standard deviation, SD=1.94, range —-5.42 to +4.48) among
cases and —0.93 (SD=2.00, range —-5.94 to +4.58) among controls, indicating a more pro-
inflammatory diet for cases. Characteristics of control subjects across quartiles of DIl are
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provided in Table 2. There were significant differences in tobacco smoking across quartiles
of DII. Subjects in the highest quartile of DIl were more likely to be current smokers.

Table 3 shows OR of BC and 95% CI according to continuous and quartiles of DIl score.
When used as a continuous exposure, one-unit increase in DIl score was associated with
increased odds for BC (ORcontinuous= 1.11, 95% C1=1.03, 1.20), and when used as quartiles
subjects in the highest DII score quartiles had 97% increased odds for BC compared to
subjects in the lowest quartile (ORquartileavs1= 1.97, 95% CI1=1.28, 3.03; p-trend=0.003).

Table 4 shows ORs of BC in strata of selected covariates. A stronger association was
observed among females (ORquartileavs1= 5.73, 95% CI 1.46, 22.44), than males
(ORquartileavs1= 1.83, 95% CI 1.14, 2.91) (p value for interaction 0.002), although the
former estimate was based on many fewer cases and controls (24 cases and 28 controls in
the highest quartile). Stronger associations — although in the absence of significant
heterogeneity (p values >0.10) — were observed among subjects aged =65years
(ORquartileavs1= 2-45, 95% CI 1.38, 4.34), education =7 years (ORquartilesvs1= 2-22, 95% CI
1.27, 3.88), and never smokers (ORquartileavs1= 4.04, 95% CI 1.51, 10.80). We also
performed analysis separated by NMIBC and MIBC patients, and found DII to be associated
with both NMIBC (ORquartileavs1= 1.92, 95% CI: 1.19, 3.08) and MIBC (ORquartileavs1=
2.42,95% CI: 1.18, 4.93). When we performed separated analysis by grade, we found DIl to
be associated with both grade 1 BC (ORquartileavs1= 1.79, 95% CI: 1.04, 3.09) and grade 2
BC (ORQuartileavs1= 2.13, 95% CI: 1.24, 3.67).

Discussion

This large multicentric Italian case-control study is the first attempt to investigate the
association between inflammatory potential of diet and BC. We observed a two-fold excess
risk of BC among individuals with a pro-inflammatory diet as expressed by high DIl scores

High consumption of fruit and vegetables may reduce BC risk whereas high coffee
consumption is inconsistently related to the increased risk of BC .6 7 Fruits and vegetables
are rich in various vitamins such as thiamin, niacin, vitamin E and carotenoids, which have
anti-inflammatory effects and therefore contribute to lower DIl scores.1? In a large European
cohort study, consumption of carotenoids, such as beta-carotene, was found to reduce the
risk of BC.25 In a prospective study conducted in Australia, increasing DIl was observed to
have a non-significant association with urothelial cancer.18

We observed a stronger association between DIl scores and BC among non-smokers in this
study. It is known that tobacco is a strongly pro-inflammatory agent.26 It could be that
among smokers, or people exposed occupationally to pro-inflammatory carcinogens (or
both) the pro-inflammatory state induced by smoking, or occupational carcinogens,
overwhelms the countervailing anti-inflammatory effects of diet,2’ further research should
be conducted to explore this mechanism. It is important to note, however, that heterogeneity
across strata of tobacco smoking was non-significant.

A significant positive association between DIl and BC risk was observed in both men and
women; however, the association was stronger in women. Although women had a lower rate

Urology. Author manuscript; available in PMC 2018 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Shivappa et al.

Page 6

of smoking than men, tobacco use was accounted for in the analyses. Women also tend to
have lower occupational exposures to workplace carcinogens,?8 and this may help to explain
the much lower BC incidence in women than men. At this juncture, there is no simple and
satisfactory explanation for the stronger effect of the DIl seen in women.

One of the possible mechanisms through which the observed positive association between
DIl and BC could occur is through oxidative and nitrative DNA damage in stem cells caused
by chronic inflammation.2® Diet-related chronic inflammation plays a role in the
upregulation of various cytokines such as tumour growth factor-b and IL-6 that, in turn,
promote cell transformation, survival, proliferation of tumour cells, and metastasis.3°

This hospital-based case-control study shares some of the limitations of such designs.
Potential recall bias is possible; however, the comparability of recall between cases and
controls was improved by interviewing all subjects in a hospital setting. As for selection
bias, the study was hospital-based, but cases and controls were interviewed in the same
hospital setting, came from comparable catchment areas, and their participation was
comparable and almost complete. In addition, awareness about any particular dietary
hypothesis in BC aetiology was limited in the Italian population. Among the strengths of this
study are its large size and the use of a reproducible 23 and valid 22 FFQ. Also, the DII score,
which takes into account both pro- and anti-inflammatory food parameters that characterize
human diet, more accurately reflects the relationship of the inflammatory potential of diet to
affect cancer risk than would single nutrients or diet components considered individually.

In conclusion, this study indicates a detrimental role of a pro-inflammatory diet, as measured
by higher DII scores, on BC risk through a process of inflammation. These results have to be
established in further studies to confirm this association.

Acknowledgments

Funding: This study was supported by the Italian Foundation for Research on Cancer (FIRC) and by the Italian
Ministry of Health, General Directorate of European and International Relations. Drs. Shivappa and Hébert were
supported by grant number R44DK103377 from the United States National Institute of Diabetes and Digestive and
Kidney Diseases.

References

1. Ferlay, J., Ervik, M., Dikshit, R., Eser, S., Mathers, C., Rebelo, M., Parkin, DM., Forman, D., Bray,
F. GLOBOCAN 2012 v1.1, Cancer Incidence and Mortality Worldwide: IARC CancerBase No. 11
[Internet]. Cancer IAfRo. , editor. Lyon, France: 2014. SlAvailable from: http://globocan.iarc.fr

2. Burger M, Catto JW, Dalbagni G, et al. Epidemiology and risk factors of urothelial bladder cancer.
European urology. 2013; 63:234-241. [PubMed: 22877502]

3. Nelson D, Ganss R. Tumor growth or regression: powered by inflammation. J Leukoc Biol. 2006;
80:685—-690. [PubMed: 16864602]

4. Balkwill F, Charles KA, Mantovani A. Smoldering and polarized inflammation in the initiation and
promotion of malignant disease. Cancer Cell. 2005; 7:211-217. [PubMed: 15766659]

5. Nesi G, Nobili S, Cai T, Caini S, Santi R. Chronic inflammation in urothelial bladder cancer.
Virchows Archiv : an international journal of pathology. 2015

6. Yao B, Yan Y, Ye X, et al. Intake of fruit and vegetables and risk of bladder cancer: a dose-response
meta-analysis of observational studies. Cancer causes & control : CCC. 2014; 25:1645-1658.
[PubMed: 25248495]

Urology. Author manuscript; available in PMC 2018 February 01.


http://globocan.iarc.fr

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Shivappa et al.

Page 7

7.Wu W, Tong Y, Zhao Q, Yu G, Wei X, Lu Q. Coffee consumption and bladder cancer: a meta-
analysis of observational studies. Scientific reports. 2015; 5:9051. [PubMed: 25761588]

8. Johansson-Persson A, Ulmius M, Cloetens L, Karhu T, Herzig KH, Onning G. A high intake of
dietary fiber influences C-reactive protein and fibrinogen, but not glucose and lipid metabolism, in
mildly hypercholesterolemic subjects. Eur J Nutr. 2013; 7:7.

9. Estruch R, Martinez-Gonzalez MA, Corella D, et al. Effects of a Mediterranean-style diet on
cardiovascular risk factors: a randomized trial. Ann Intern Med. 2006; 145:1-11. [PubMed:
16818923]

10. Shivappa N, Steck SE, Hurley TG, Hussey JR, Hebert JR. Designing and developing a literature-

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

derived, population-based dietary inflammatory index. Public Health Nutr. 2014; 17:1689-1696.
[PubMed: 23941862]

Shivappa N, Steck SE, Hurley TG, et al. A population-based dietary inflammatory index predicts
levels of C-reactive protein in the Seasonal Variation of Blood Cholesterol Study (SEASONS).
Public health nutrition. 2014; 17:1825-1833. [PubMed: 24107546]

Tabung FK, Steck SE, Zhang J, et al. Construct validation of the dietary inflammatory index among
postmenopausal women. Annals of epidemiology. 2015; 25:398-405. [PubMed: 25900255]
Shivappa N, Bosetti C, Zucchetto A, et al. Association between dietary inflammatory index and
prostate cancer among Italian men. Br J Nutr. 2014:1-6.

Shivappa N, Jackson MD, Bennett F, Hebert JR. Increased Dietary Inflammatory Index (DII) Is
Associated With Increased Risk of Prostate Cancer in Jamaican Men. Nutr Cancer. 2015; 67:941—
948. [PubMed: 26226289]

Tabung FK, Steck SE, Ma Y, et al. The association between dietary inflammatory index and risk of
colorectal cancer among postmenopausal women: results from the Women's Health Initiative.
Cancer causes & control : CCC. 2015; 26:399-408. [PubMed: 25549833]

Shivappa N, Zucchetto A, Serraino D, Rossi M, La Vecchia C, Hebert JR. Dietary inflammatory
index and risk of esophageal squamous cell cancer in a case-control study from Italy. Cancer
causes & control : CCC. 2015; 26:1439-1447. [PubMed: 26208592]

Shivappa N, Sandin S, Lof M, Hebert JR, Adami HO, Weiderpass E. Prospective study of dietary
inflammatory index and risk of breast cancer in Swedish women. British journal of cancer. 2015;
113:1099-1103. [PubMed: 26335605]

Dugue PA, Hodge AM, Brinkman MT, et al. Association between selected dietary scores and the
risk of urothelial cell carcinoma: A prospective cohort study. International journal of cancer. 2016;
139:1251-1260. [PubMed: 27149545]

Polesel J, Bosetti C, di Maso M, et al. Duration and intensity of tobacco smoking and the risk of
papillary and non-papillary transitional cell carcinoma of the bladder. Cancer causes & control :
CCC. 2014; 25:1151-1158. [PubMed: 24964779]

Turati F, Bosetti C, Polesel J, et al. Coffee, Tea, Cola, and Bladder Cancer Risk: Dose and Time
Relationships. Urology. 2015; 86:1179-1184. [PubMed: 26416008]

Salvini, S., Parpinel, M., Gnagnarella, P., Maisonneuve, P., Turrini, A. Istituto Europeo di
Oncologia. Milano: 1998. Banca dati di composizione degli alimenti per studi epidemiologici in
Italia.

Decarli A, Franceschi S, Ferraroni M, et al. Validation of a food-frequency questionnaire to assess
dietary intakes in cancer studies in Italy. Results for specific nutrients. Ann Epidemiol. 1996;
6:110-118. [PubMed: 8775590]

Franceschi S, Barbone F, Negri E, et al. Reproducibility of an Italian food frequency questionnaire
for cancer studies. Results for specific nutrients. Ann Epidemiol. 1995; 5:69-75. [PubMed:
7728288]

Cavicchia PP, Steck SE, Hurley TG, et al. A new dietary inflammatory index predicts interval
changes in serum high-sensitivity C-reactive protein. The Journal of nutrition. 2009; 139:2365-
2372. [PubMed: 19864399]

Ros MM, Bueno-de-Mesquita HB, Kampman E, et al. Plasma carotenoids and vitamin C
concentrations and risk of urothelial cell carcinoma in the European Prospective Investigation into
Cancer and Nutrition. The American journal of clinical nutrition. 2012; 96:902-910. [PubMed:
22952186]

Urology. Author manuscript; available in PMC 2018 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Shivappa et al.

26.

217.

28.

29.

30.

Page 8

Parkes GC, Whelan K, Lindsay JO. Smoking in inflammatory bowel disease: Impact on disease
course and insights into the aetiology of its effect. Journal of Crohn's and Colitis. 2014; 8:717—
725.

Nanri A, Moore MA, Kono S. Impact of C-reactive protein on disease risk and its relation to
dietary factors. Asian Pacific journal of cancer prevention : APJCP. 2007; 8:167-177. [PubMed:
17696726]

Cumberbatch, MG., Rota, M., Catto, JW., La Vecchia, C. The Role of Tobacco Smoke in Bladder
and Kidney Carcinogenesis: A Comparison of Exposures and Meta-analysis of Incidence and
Mortality Risks. European urology. 2015. Reply to Wentao Liu, Xiaokun Zhao, Zhaohui Zhong's
Letter to the Editor re: Marcus G. Cumberbatch, Matteo Rota, James W.F. Catto, Carlo La
VecchiaEur Urol. In press. http://dx.doi.org/10.1016/j.eururo.2015.06.042

Ohnishi S, Ma N, Thanan R, et al. DNA damage in inflammation-related carcinogenesis and cancer
stem cells. Oxidative medicine and cellular longevity. 2013; 2013:387014. [PubMed: 24382987]
de Vivar Chevez AR, Finke J, Bukowski R. The role of inflammation in kidney cancer. Adv Exp
Med Biol. 2014; 816:197-234. [PubMed: 24818725]

Urology. Author manuscript; available in PMC 2018 February 01.


http://dx.doi.org/10.1016/j.eururo.2015.06.042

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Shivappa et al. Page 9

Table 1

Distribution of 690 cases of bladder cancer and 665 controls according to centre, sex, age and other selected
variables. Italy, 2003-2014.

Cases Controls

No. % No. %

Centre
Pordenone 242 | 35.1 | 250 | 37.6
Milan 241 | 349 | 238 | 35.8
Naples 129 | 18.7 | 100 | 15.0
Catania 78 | 113 | 77 | 116
Sex
Men 595 | 86.2 | 561 | 84.4
Women 95 | 13.8 | 104 | 156

Age (years)

<60 148 | 215 | 178 | 26.8
60-64 107 | 155 | 119 | 17.9
65-69 164 | 23.8 | 147 | 22.1
70-74 155 | 225 | 124 | 18.7
275 116 | 16.8 | 97 | 14.6

Education (years)a

<7 292 | 424 | 273 | 411
7-11 224 | 325 | 215 | 323
212 173 | 25.1 | 177 | 26.6

Tobacco smokinga

Never smokers 96 141 | 237 | 35.6

Ex-smokers 310 | 455 | 284 | 42.7

Current smokers

< 15 cigarettes/day 79 | 116 | 53 8.0

15-24 cigarettes/day | 127 | 18.7 | 68 | 10.2

> 25 cigarettes/day 69 | 101 | 23 35

a .
The sum does not add up to the total because of some missing values.
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Table 2

Participants’ characteristics across quartiles of dietary inflammatory index (DII) among 665 controls. Italy,
2003-2014.

DIl quartiles
Characteristics —5251141 - -2.40,-0.92 | -0.91,041 | 0.42,4.58 pvaluea
No. (%) No. (%) No. (%) No. (%)

Sex 0.15
Male 139 (83.7) | 135(80.8) | 148(89.7) | 139 (83.2)

Female 27(16.3) | 32(19.2) 17 (10.3) | 28(16.8)

Age (years) 0.66
<60 37(22.3) | 41(246) 52(315) | 48(28.7)

60-64 33(19.9) 30 (18.0) 27 (16.4) | 29 (17.4)
65-69 44 (265) | 36(21.6) 38(23.0) | 29(17.9)
70-74 28 (16.9) 34 (20.4) 29 (17.6) | 33(19.8)
>75 24 (145) | 26 (15.6) 19 (115) | 28(16.8)

Education (years) 0.29
<7 74 (446) | 70(41.9) 61(37.0) | 68(40.7)

7-11 53 (31.9) 49 (29.3) 65(39.4) | 48(28.7)
>11 39(235) | 48(28.7) 39(236) | 51(30.5)

Tobacco smoking b 0.007
Never smokers 63 (37.9) 68 (40.7) 54 (32.7) 52 (31.1)
Ex-smokers 76 (45.8) 71 (42.5) 72 (436) | 65(38.9)

Current smokers
<15 cigarettes/day | 17 (10.2) 10 (5.9) 13(7.9) 13 (7.8)
15-24 9 (5.4) 14 (8.4) 21(12.7) | 24(14.4)
cigarettes/day
>25 1(0.6) 4(2.4) 5(3.0) 13 (7.8)
cigarettes/day

a .
p value for Chi-square test

b .
The sum does not add up to the total because of some missing values
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Table 3

Odds ratios (OR) of bladder cancer and corresponding 95% confidence intervals (Cl) according to dietary

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

inflammatory index (DII) among 690 cases and 665 controls. Italy, 2003-2014.

DIl quartiles, OR (95% CI)

p value DIl
-5.94,-2.41 | -2.40,-0.92 | 091,041 | 0.424.58 | fortrend | continuous

Cases/Contro |  124/166 180/167 179/165 | 207/167 690/665
Is

a b 1.56 164 (111, | 21141, | <0.0001 | 117 (108,
Model 1 1 (1.11,2.17) 2.35) 3.14) 1.26)

¢ b 146 (102, | 1.46(099, | 1.97 (128, | 0003 | 1.11(1.03,
Model 2 1 2.08) 2.14) 3.03) 1.20)

a. . . . .
Adjusted for age, sex, year of interview, study centre, and total energy intake.

bReference category.

cModeI 1 additionally adjusted for education (<7; 7-11; 212 years), and tobacco smoking (never; former; current: <15; 15-24; 225 cigarettes/day).
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Table 4

Odds ratios (OR) of bladder cancer and corresponding 95% confidence intervals (Cl) according to quartiles of
dietary inflammatory index (DII), among 690 cases and 665 controls, in strata of selected covariates, Italy,

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

2003-2014.

Cases/ . a
Controls DIl quartiles, OR (95% CI) _ )
ptrend | pinteraction
-5.94, - -2.40,-0.92 -0.91,041 0.42,4.58
2.41
Sex 0.002
Male 595/561 1 b 1.39(0.95,2.03) | 1.12(0.74, | 1.83(1.14, 0.03
1.70) 2.91)
Female 95/104 1 b 2.56 (0.83,7.89) | 11.27 (3.23, | 5.73(1.46, | 0.004
39.31) 22.44)
Age (years) 0.59
<65 255/297 1 b 1.25(0.70, 2.22) 1.30 (0.71, 1.53 (0.79, 0.21
2.38) 2.96)
265 435/368 1 b 1.63(1.04,2.56) | 1.53(0.92, | 2.45(1.38, | 0.004
2.52) 4.34)
Education 0.88
(years)
<7 292/273 1 b 1.46 (0.84,2.53) | 1.42(0.77, | 1.56 (0.77, 0.23
2.61) 3.14)
= 397/392 1 b 1.52(0.95,2.44) | 1.41(0.85, | 2.22(1.27, | 0.009
2.33) 3.88)
Tobacco smoking 0.36
Never 96/237 1 b 1.42(0.64,3.14) | 3.06(1.26, | 4.04 (1.51, | 0.003
smokers 7.44) 10.80)
Ever smokers 585/428 1 ba 1.58(1.06,2.34) | 1.41(0.92, | 1.96 (1.22, 0.01
2.15) 3.15)

aAdjusted for age, sex, year of interview, study centre, education (<7; 7-11; =12 years), tobacco smoking (never; former; current: <15; 15-24; >25

cigarettes/day), and total energy intake, when appropriate.

bReference category.
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