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KoatavédAlmon eAa1oAdoov Kol ETIMTMOOT YUGTPEVIEPIKOD KOl OVPOYEVVITIKOD KOPKIVOL:
CLOTNUOTIKN OVOCKOTNON Kol LETA-AVAAVON

Iepiinyn

YIIOBA®PO: Awdpopeg emdnpuoroyikéc peréteg vmootnpilovv 6tL 10 €Aaidrado Oa
Umopovoe vo GLUPAALEL 6T pelmon Tov Kvdvvoy euedviong kopkivov. Ia 1o okomd
™G TopPoVGAG EPYOCIOG TPOYUOTOTOWGOUE LU0 GUGTNUOTIKY OVOCKOTNGOT Kol UETO-
avdAvon pe otdyo TN depehivnomn TG CLGYETIONG UETAED TNG KOTAVAAMONG EAAOAASOV
KOl TNG EMIMTOONG KOPKIVOL TOV YOGTPEVIEPTKOD KOl OVPOYEVVITIKOD GUGTILLOTOG.

ME®OAOI: M cvotnuatikn avalntmon mpaypoatorombnke otig Paoelg dedopuévav
PubMed, EMBASE «at Google Scholar (xatoinktikn mpepounvia avalnmmong: 10
Moaiov 2020). ExtiunOnke o cvykevipmtikdg oyxetikdc kivovvog (RR) kot ta daetrpato
epmotoovvng 95% (95% Cls) pe povtéha toyoiov emdpdoewnv (DerSimonian-Laird).
[paypatorombnkav eniong avaldcelg vroopddmy, avéivon svactnociog Kot avdivon
LETO-TTOALVOPOUNONG.

ATIOTEAEZMATA: 15 peAéteg yio yootpevteptkd Kapkivo GOUTEPIANPON KAV 5T LETO-
avédivon: 13 Nrov acBevov-poptipov kot 2 NTav kodptne. Yynidtepn KoTavaAw®on
elaoAdoov ocvoyetiotmke pe 23% pikpotepn mbavotnto avarTvEng Kopkivov Tov
pactov (RR=0.77, 95%CI: 0.66-0.89). Avagopwkd pe 10 ovpoyevvntikd cOGTNUO,
ouvleTikn avdAvon 6 pelet®dv acBevav-paptipov £0e1ée peimon Kivduvov katd 54%
(RR=0.46, 95%CI: 0.29-0.72). Inuavtikég TPOCTUTEVTIKEG EMOPACELS TOPOTNPNONKOALY
1060 Gg VIOONAdES avaroya pe TN B€on ¢ kakonBelag, o MecoyelakoOg 0G0 Kot Un
Mecoyetakobg mAvdnopovg, peréteg pe Hovo- Kot ToOAVUETAPANTH avOAVoT Kol 68 OAES
T1G VOO UAdEG PATEL TNG TOWOTNTOG TNG HEAETNC.

YYMIIEPAEZMATA: H «atovoioon elotolddov @oivetor vo €xel  EVEYEPTIKEG
EMOPACEIS OTNV TPOANYN TOV KOPKIVOL TOL YOGTPEVIEPIKOD KOl TOL OLPOYEVVNTIKOV
ovotnuotog. EmmpocOeteg mpoomtikéc peAéteg k0oOPTNG, OMMOC Kol EAEYYOUEVEG
TUYOOTOMUEVES KAMVIKES OOKIUES, Elvol woTOG0 emBuunTtéc.

A&€arc-khewond: EAladrado, Koapkivog, Meta-avaivon, Awpoen, Mecoyelokn
dltpoen



Olive oil intake and gastrointestinal and urogenital cancer incidence: a systematic review
and meta-analysis

Abstract

BACKGROUND: Various epidemiological studies have suggested that olive oil
component could play a role in decreasing cancer risk. For the scope of the present thesis
we conducted a systematic review and meta-analysis aiming at investigating the
association between olive oil consumption and incidence of gastrointestinal and
urogenital cancer.

METHODS: A systematic search was conducted in PubMed, EMBASE and Google
Scholar databases (end-of-search: May 10, 2020). Pooled relative risk (RR) and 95%
confidence intervals (95% Cls) were estimated with random-effects (DerSimonian-Laird)
models. Subgroup analyses, sensitivity analysis and meta-regression analysis were also
performed.

RESULTS: 15 studies on gastrointestinal cancer were included in the meta-analysis; 13
were case-control and 2 were cohort studies. Highest olive oil consumption was
associated with 23% lower likelihood of developing breast cancer (RR=0.77, 95%CI:
0.66-0.89). Concerning the urogenital cancers, pooled analysis of 6 case-control studies
showed a cancer risk reduction of 54% (RR=0.46, 95%CI: 0.29-0.72). Effect remained
significant in subanalysis on different tumour sites, Mediterranean and non-
Mediterranean participants, studies presenting a multivariate and a univariate analysis
and subgroups by study quality.

CONCLUSIONS: Olive oil consumption seems to exert favourable actions in terms of
gastrointestinal and urogenital cancer prevention. Additional prospective cohort studies,
as well as large randomized trials, seem desirable.

Keywords: Olive oil, Cancer, Meta-analysis, Nutrition, Mediterranean diet



Abbreviations: CB1; cannabinoid receptor type 1 (CB1), CI:; confidence interval, d;
day, EVOO,; extra virgin olive oil, g; grams, gpd; grams per day, gpw; grams per week,
HER2; human epidermal growth factor receptor 2, 1%; inconsistency index, Ipm; liters per
month, NC; not calculable, NOS; Newcastle-Ottawa score, PEA3; polyomavirus
enhancer activator 3, PRISMA,; Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines, RR; relative risk, Qn; quintile, Qr; quartile, spw; servings per
week , T; tertile, tabspy; tablespoon per year, tpm; times per month, tpw; times per
weeak



1. Introduction

Cancer is accountable for an estimated 9.6 million deaths in 2018, being the second
leading cause of death globally, only after cardiovascular diseases [1]. The economic
burden of cancer on patients and healthcare systems is substantial and increasing, with a
worldwide annual economic toll in 2010 estimated at approximately US$ 1.16 trillion [1].
The role of diet as an important, potentially modifiable factor in cancer prevention has
been highlighted [2—4]. According to the World Cancer Research Fund (WCRF), 40% of
cancer cases can be prevented by appropriate diet, nutrition and physical activity [5].
However, the attributable detrimental impact of diet on cancer incidence seems to be
increasing nowadays [6].

Accumulating evidence has pointed to a reduction in the risk of various types of
cancer in populations of the Mediterranean basin, largely due to high consumption of
olive oil as the main vegetable fat, plant-based foods and fish, as well as to a moderate
consumption of white meat, eggs, dairy products and alcohol [7-13]. Olive oil (Olea
europaea, Oleaceae) is a traditional staple food for Mediterranean people and a
fundamental component of the Mediterranean diet, used for both dressing and cooking. It
has the highest ratio of monounsaturated to polyunsaturated fatty acids among vegetable
oils. Its favorable effects have been attributed to the abundance of valuable nutrients,
such as antioxidant phenolic compounds (i.e., hydroxytyrosol and oleuropein), vitamins,
lignans, squalene and terpenoids [14-18].

Recent bibliography from in vitro and animal nutrigenomics studies suggests that
olive oil components act on receptors, signaling kinases and transcription factors
associated with cellular stress and inflammation, lipoprotein metabolism and damage,
endothelial function and, in general, with pathways responsible for cell cycle regulation
and metabolism, exerting a protective role on malignancy development [14,16,19-23]. To
date, the relationship between olive oil consumption and cancer risk in humans has been

studied in epidemiological studies, most taking place around the Mediterranean region,



where populations consume it in large quantities, reporting equivocal associations
[13,24-29]. In our previous meta-analysis of 19 case-control studies, conducted nearly 10
years ago, we observed a significant inverse relationship between olive oil intake and
overall cancer risk [30]; nevertheless, a considerable amount of evidence has been
accumulated thereafter, allowing further insight in overall and site-specific associations.
For the scope of the present study, we conducted a systematic review and meta-
analysis of all the available epidemiological studies that have assessed the association
between olive oil consumption and gastrointestinal or urinary cancer risk or prognosis,
aiming, ultimately, at establishing the role of olive oil intake in cancer prevention and

survival.

2. Material and Methods
Search strategy and eligibility of studies

The present systematic review and meta-analysis was performed following the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [31]; the PRISMA Checklist is presented in Supplemental Table 1. The study
protocol was discussed and agreed upon in advance by all authors. A systematic search
was conducted in PubMed, EMBASE and Google Scholar databases (end-of-search: May
10, 2020). In PubMed and EMBASE, the following search algorithm was used: olive
AND oil AND cancer. Only publications concerning gastrointestinal or urinary cancer
were considered eligible. As far as publication language is concerned, no restriction was
implemented. Reference lists of reviews and eligible articles were systematically
searched for relevant articles in a “snowball” procedure. The search in Google Scholar
was performed using the keywords “olive oil” and cancer; articles including these words
were sorted by best matching and the first 1000 hits were screened.

Eligible articles included randomized controlled trials, case-control, cohort and
cross-sectional studies investigating the association between higher versus lower intake
of olive oil with cancer risk (incidence; mortality) and prognosis. Case series and case
reports, reviews, in vitro and animal studies were not included in this meta-analysis. In

case of overlapping study populations, only the larger study was included. The selection
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of studies was performed by two reviewers (CM, MO) working independently and any
disagreements were resolved following consultation with a senior author (TNS) and team

consensus.

Data abstraction and effect estimates

The abstraction of data encompassed general information (first author’s name,
study year), study characteristics [study design, time period, geographical region, number
of cases and controls (for case—control studies), matching factors (for case—control
studies), follow-up period, cohort size and incident cases (for cohort studies)], definition
of olive oil intake, categorization of exposure, features of ascertainment for exposure and
characteristics of participants [inclusion and exclusion criteria, age of participants (range,
mean), percentage of males], as well as adjusting factors regarding multivariate analyses.
If the required data for the meta-analysis were not readily available in the published
article, the corresponding authors were contacted twice (a reminder e-mail was sent seven
days after the first e-mail). Data were independently extracted, analyzed and recorded in
a predeveloped data extraction sheet by two reviewers (CM and MO). Final decision was
reached after consultation with a senior author (TNS) and team consensus.

The maximally adjusted effect estimates i.e., odds ratios (ORs) for case—control
studies, relative risks (RRs) or hazard ratios (HRs) in case of randomized controlled trials
and non-randomized cohort studies with their confidence intervals (Cls) were extracted
from each study by category of olive oil intake. In case the aforementioned information
was not available, crude effect estimates and 95% Cls were calculated by means of 2x2

tables presented in the articles.

Statistical analyses

Statistical analyses included pooling of studies as well as post hoc meta-regression
and sensitivity analyses. Statistical synthesis was performed in case of two or more
eligible study arms. Random-effects (DerSimonian—Laird) models were appropriately

used to calculate pooled effect estimates. The category of highest olive oil intake was
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compared with the one corresponding to the lowest consumption. Between-study
heterogeneity was assessed by estimating Q-test and 1? [32]. Separate analyses were
performed based on cancer site, study design, geographic region (grouped as
Mediterranean, mixed Mediterranean and non-Mediterranean studies), degree of
adjustment and overall study quality. Meta-regression analysis was performed in cases of
10 or more pooled study arms [32] and aimed to assess whether gender (expressed as
percentage of males in the individual studies), age (expressed as the mean age in the
individual studies) and publication year modified the association between olive oil
consumption and cancer risk. Statistical analysis and meta-regression analysis were
performed using STATAJ/SE version 13 (Stata Corp, College Station, TX, USA).

Assessment of study quality and publication bias

As far as the risk of bias is concerned, the Newcastle-Ottawa Quality scale [34] was
used to evaluate the quality of the included non-randomized studies. Regarding the items
assessing the completeness (adequacy) of follow-up of cohorts and whether the follow-up
period was enough for outcomes to occur, the cut-off values were set a priori at 85%
response rate and 5 years, respectively. Study quality was considered “low” when the
Newcastle-Ottawa score (NOS) ranged between 1-3, “intermediate” for studies with NOS
between 4-6 and “high” for those with a score between 7-9. Two independently working
reviewers (CM, MO) rated the studies and, in case of disagreement, final decision was

reached after consultation with a senior author (TNS) and team consensus.

Publication bias was evaluated in the analyses that included 10 or more study arms
[32]; Egger’s statistical test [34] was implemented as well as a visual inspection of the
funnel plot. For the interpretation of Egger’s test, statistical significance was defined as
p<0.1. The evaluation of publication bias was performed using STATA/SE version 13
(Stata Corp, College Station, TX, USA).

3. Results

Description of eligible studies
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A total of 3813 records were identified (998 from Pubmed, 1815 from EMBASE,
1000 from Google Scholar) using the search algorithm. After duplicates were removed,
2413 abstracts were screened; all details pertaining to the successive steps for the
selection of eligible studies are provided in the supplemental material (Supplemental
Figure 1).

20 articles that resulted in 21 studies and explored the association between olive oil
intake and gastrointestinal or urinary cancer risk were finally considered eligible; 19 were
case-control and 2 were cohort studies

Overall, 15 studies examined the association between olive oil consumption and the
risk of gastrointestinal cancer, three on gastric [38,41,44], six on colorectal
[40,42,43,45,46,49], among which two provided data on colon and rectal cancers as well
[43,49], one on both gastric and colorectal [39], one on pancreatic [50], and 6 studies
examined the association between olive oil consumption and the risk of urinary tract
cancers (bladder [37], prostate [36,47,48,51], any site [35]). Study characteristics are
extracted in Supplemental Table 2 and 3.

Table 1. Results of the meta-analyses examining the association between olive oil

consumption and cancer risk. Bold cells denote statistically significant associations.

“Highest vs. lowest” comparison
Heterogeneity
n®  RR (95%CI:)
12, p
Analysis on
gastrointestinal
cancer
0.77 (0.66-

Overall analysis 15 0.89) 40.6%, 0.052
Subgroups by study
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design

Case-control studies

Cohort studies

Subgroups by
geographic region

Mediterranean
Mixed

Mediterranean

Non-Mediterranean

Subgroups by degree
of adjustment

Adjustment

No adjustment

Subgroups by site

Colorectal

Esophageal

Gastric

Pancreatic

13

10

0.72 (0.61-
0.85)

0.97 (0.75-
1.24)

0.77 (0.67-
0.88)

1.15 (0.78-
1.69)

0.60 (0.35-
1.03)

0.76 (0.63-
0.90)

0.76 (0.57-
1.01)

0.90 (0.79-
1.03)

0.47 (0.24-
0.93)

0.75 (0.53-
1.05)

0.58 (0.35-
0.97)

38.5%, 0.077

21.4%, 0.259

39.9%, 0.101

NC

24.1%, 0.261

56.3%, 0.015

0.0%, 0.602

0.0%, 0.906

61.5%, 0.074

62.0%, 0.048

NC
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Subgroups by overall
study quality

Low (NOS 1-3)

Intermediate (NOS 4-
6)

High (NOS 7-9)

Overall analysis

Subgroups by study
design

Case-control studies

Cohort studies

Subgroups by
geographic region

Mediterranean
Mixed

Mediterranean

Non-Mediterranean

Subgroups by degree
of adjustment

Adjustment

No adjustment

12

(ep]

N

No studies

1.02 (0.75-
1.38)

0.73 (0.62-
0.86)

0.46 (0.29-
0.72)

0.46 (0.29-
0.72)

No studies

0.33 (0.23-
0.48)

No studies

0.60 (0.38-
0.93)

0.59 (0.42-
0.83)

0.29 (0.20-
0.41)

0.0%, 0.609

45.5%, 0.043

72.9%, 0.002

72.9%, 0.002

8.6%, 0.335

52.5%, 0.122

38.8%, 0.179

0.0%, 0.753
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Subgroups by site
0.61 (0.40-
Prostate 4 0.92) 30%, 0.232
0.47 (0.28-
Bladder 1 0.78) NC
Urinary tract, any 0.29 (0.20-
site 1 0.42) NC
Subgroups by overall
study quality
0.28 (0.20-
Low (NOS 1-3) 1 0.42) NC
Intermediate (NOS 4- 0.80 (0.59-
6) 1 1.08) NC
0.46 (0.32-
High (NOS 7-9) 4 0.66) 0.0%, 0.874

Snumber of study arms

Gastrointestinal cancer

The risk for gastrointestinal cancer was found to be 23% lower for those who
consumed the highest amounts of olive oil (RR=0.77, 95%CI: 0.66-0.89). When we
proceeded with subanalyses per tumor site, an inverse relationship was found between
olive oil intake and risk for esophageal (RR=0.47 95%CI: 0.24-0.93) and pancreatic
cancer (RR=0.58, 95%CI: 0.35-0.97) (Table 1, Figure 1); no significance was reached in
the site-specific analysis on gastric (RR=0.75, 95%CI: 0.53-1.05, four studies) and
colorectal cancer (RR=0.90, 95%CI: 0.79-1.03, seven studies). Subgroups that reached
significant effects included case-control studies (RR=0.72, 95%CI: 0.61-0.85), studies
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within the Mediterranean area (RR=0.77, 95%CI: 0.67-0.88), multivariate analyses
(RR=0.76, 95%CI: 0.63-0.90) and high quality studies (RR=0.73, 95%CI: 0.62-0.86).
Supplemental Figures 2-9 portray the results on gastrointestinal cancer as a whole.

Information on further subgroups per individual cancer type is illustrated in Supplemental

Table 6 and Supplemental Figures 10-19.

Study
D

Colorectal cancer :
Agnoli colorectal 29.9-160.4 gpd vs. 0-19.3 gpd (2013) ——
L}

Arafa colorectal yes vs. none (2011) e e
Azzeh colorectal =5 spw vs. <1 spw (2017) —0+—
Baroudi colorectal ==3 tpw vs. <3 tpw (2014) —IO——
Bidoli colorectal T3 vs. T1 {1992) ———

Braga colorectal >43.4 gpd vs. <23.4 gpd (1998)

Tayyem colorectal yes vs. no (2018)
Subtotal (-squared = 0.0%, p = 0.906)

Esophageal cancer
Bosetti esophageal =43.4 gpd vs. <4.2 gpd (2000) —_—
Jessri esophageal >median vs. <median (2012) +
Launoy esophageal yes vs. no (1998)

Subtotal (-squared = 61.5%, p = 0.074)

R Tt

Gastric cancer

Al-Qadasi gastric yes vs. no (2017)

Baroudi gastric >=3 tpw vs. <3 tpw (2014)
Buckland gastric =1.7 g/1000 kcalid vs. none (2010)
Buiatti gastric daily vs. less frequently (1988)
Subtotal (l-squared = 62.0%, p = 0.048)

Pancreatic cancer
Soler pancreatic T3 vs. T1 (1998)
Subtatal (l-squared = %, p=.)

Overall (l-squared = 40.6%, p = 0.052)

em()hu{)i

NOTE: Weights are from random effects analysis

RR (95% Cl)

0.88 (0.68, 1.14)
1.19 (0.52, 2.72)
0.57 (0.23, 1.39)
0.78 (0.47, 1.29)
0.83 (0.50, 1.38)
0.94 (0.79, 1.12)

%
Weight

12.54
266
2.3
5.86
591
16.08

0.89 (0.02, 40.28) 0.14

0.90 (0.79, 1.03)

0.36 (0.18, 0.72)
0.15 (0.02, 1.05)
0.70 (0.54, 0.90)
0.47 (0.24, 0.93)

0.46 (0.23, 0.90)
0.54 (0.31, 0.94)
1.15 (0.78, 1.69)
0.80 (0.65, 0.98)
0.75 (0.53, 1.05)

0.58 (0.35, 0.97)
0.58 (0.35, 0.97)

0.77 (0.66, 0.89)

45.51

352
0.53
12.66
16.71

377
5.03
8.36
14.85
32.00

5.78
5.78

100.00

I
0197

50.8

Figure 1. Forest plot describing the association between high olive oil consumption and

risk for gastrointestinal cancer. Apart from the overall analysis, the subanalyses per tumor

site are presented.
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Urinary tract cancers

Remarkably, pooled analysis on urinary tract cancers indicated a relative risk of
0.46 (95%CI: 0.29-0.72) (Table 1); examination of all relevant sites indicated an inverse
association with olive oil intake (prostate; RR=0.61, 95%CI: 0.40-0.92), bladder;
RR=0.47, 95%CI: 0.28-0.78; urinary tract, any site; RR=0.29, 95%CI: 0.20-0.42) (Table
1, Figure 1). All studies were conducted using a case-control design; the strong protective
effects were reproducible on any origin and degree of adjustment, as well as in lowest
and highest quality scores (RR=0.28, 95%CI: 0.20-0.42 and RR=0.46, 95%CI: 0.32-0.66,
respectively) (Supplemental Figures 20-23). Forest plots and meta-analysis data on
prostate study arms are presented in Supplemental Table 6 and Supplemental Figures 24-
27.

Study %

ID RR (95% Cl) Weight

Bladder cancer

Brinkman bladder >=3.9 gpd vs. <1.6 gpd (2011)

1
:
1
— 0.47(0.28,0.78) 20.02
Subtotal (-squared=.%,p=.) <> 0.47 (0.28,0.78) 20.02
1
1
1
1
\
1
el
1
!
—_—

Prostate cancer

Askari prostate >median vs. <median (2016) 0.40(0.15,1.07) 1176

Berroukche prostate =100 gpd vs. <7.3 gpd (2012) 0.50(0.26,0.96) 17.26

Hodge prostate »==0.25 Ipm vs. <0.005 Ipm (2004) — 0.80(0.59,1.08) 2414

Tzonou prostate >=33 tpm vs. none (1999) 0.21(0.02,1.71) 3.84

Subtotal (I-squared = 30.0%, p = 0.232) <> 0.61(0.40,092) 57.01
1

Urinary cancer, any site

1
\
1
1
1
: 029(0.20,042) 2297
1
1
1
1
\
1

Bitterman urinary yes vs. no (1991) —_—
Subtotal (I-squared =%, p=.) <> 0.20(0.20,0.42) 2297
Overall (I-squared = 72.9%, p = 0.002) <> 0.46(0.29,0.72) 100.00

1
1
NOTE: Weights are from random effects analysis 1
1

025 1 40
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Figure 5. Forest plot describing the association between high olive oil consumption and
risk for urinary tract cancer. Apart from the overall analysis, the subanalyses per tumor

site are presented.

Meta-regression analysis

Table 2 presents the results of meta-regression analyses. A null effect on
gastrointestinal cancer risk was observed when mean age was studied. Similarly,
publication year did not modify the decrease in gastrointestinal cancer incidence by olive
oil consumption. The protective effects mediated by high olive oil intake in terms of
gastrointestinal cancer risk seemed marginally more pronounced among males
(exponentiated coefficient = 0.94, 95%CI: 0.89-1.00) (Supplemental Figure 29).

Table 2. Meta-regression analysis examining the role of potential modifiers in the

association between cancer risk and olive oil consumption.

Gastrointestinal cancer
Variables Ciﬁtcigemnir Exponentiated
né coefficient (95%Cl) p
Percentage of males 10% increase 15 0.94 (0.89-1.00) 0.052
Mean age of study 10 year increase 14 0.91 (0.58-1.42) 0.639
Publication year 1 year increase 15 1.00 (0.98-1.02) 0.751

Snumber of studies




Evaluation of quality of studies and risk of bias

The evaluation of quality within the eligible studies is presented in Supplemental Tables 4
and 5 for case-control and cohort studies respectively. In case of cohort studies, the quality was
mainly compromised by the ascertainment of exposure (self-administered questionnaires) and
completeness of follow-up (no information). However, it has to be noted that for all studies, non-
exposed individuals were selected from the same population as the exposed ones, at least one

confounder was adjusted for in the analysis and follow-up was long enough.

In case-control studies, hospital-based controls often compromised quality. Cases were
representative in all 19 studies and were defined adequately in all studies. In terms of exposure,
many studies contained no description of non-response rates. Nevertheless, the same method of
ascertainment was uniformly guaranteed for both cases and controls in all studies; standardized,
validated food frequency questionnaires were used through a structured interview for most
studies.

Significant publication bias was detected via Egger’s test in the analysis on gastrointestinal
cancer risk (p=0.048). These results are reflected as asymmetry in the respective funnel plots
(Supplemental Figure 28).

4. Discussion

The present systematic review and meta-analysis comprising data from 21 individual
studies reveals that, overall, highest versus lowest olive oil consumption was associated with
23% lower cancer risk in gastrointestinal and 54% in urinary tract cancer. The overall findings
remained consistent when studies were further subgrouped by degree of adjustment and overall
study quality, for both Mediterranean and non-Mediterranean populations, whereas they were

more prominent for case-control over cohort studies.

Increasing evidence supports that olive oil constituents convey protection against the
development of several types of cancer [52,53]. The results of the present work are in agreement
with relevant studies in the field. Pelucchi et al. in 2011 reported a summary risk ratio of breast

cancer of 0.62 (95% CI: 0.44-0.88) for the highest versus lowest level of olive oil consumption
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after evaluating five case-control and one cohort study [26]. Focusing also on breast cancer risk
in 2015, Xin et al. reported a pooled effect estimate of nine case-control and three cohort studies
of 0.74 (95%Cl: 0.60-0.92) [29], with the latter design giving a null association. This level of
risk reduction is comparable to the one resulted from our analysis of 14 eligible studies
(RR=0.67, 95%CI: 0.52-0.86); it has to be noted though that Xin et al. included also articles on

the use of monounsaturated fatty acids as well as olive oil combined with frying/liquid oils.

From a mechanistic point of view, our findings comply with several experimental in vivo
and human in vitro studies. The favorable effect of olive oil is largely attributed to its exceptional
composition, rich in monounsaturated fatty acids (mainly oleic acid) [54], squalene and phenolic
compounds (simple phenols, secoiridoids and lignans) [15,55]. Their strong anti-oxidant
properties limit cellular oxidative stress and DNA damage via scavenging and influence crucial
signaling pathways linked to carcinogenesis [56]. Regarding breast cancer, in vitro studies
indicated that oleic acid is able to transcriptionally repress Her-2/neu overexpression and to
upregulate PEAS3, a transcriptional repressor of the HER2 gene [57]. It has been also observed to
suppress the fatty acid synthase gene whose levels are usually increased in breast tumors [58]. In
human mammary epithelial cells (MCF10A), hydroxytyrosol [59] and squalene [60] were found
to reduce reactive oxygen species in the cell and protect from oxidative injury. In an
experimental model of mammary cancer, a more beneficial effect was seen for mice that were
fed with a diet rich in olive oil compared to a high-corn diet; additionally, the tumors were less
aggressive. Underlying mechanisms involved modification of cellular membranes, signaling
pathways, gene expression leading to lower proliferation, higher apoptosis and lower DNA

damage [61].

Regarding gastrointestinal effects of olive oil, a plethora of preclinical evidence points to a
protective role of its components [62]. In human colon cancer cells (Caco-2), extra virgin olive
oil stimulated the expression of CNR1 gene encoding for type 1 cannabinoid receptor (CB1) and
reduced proliferation. Similar increase in CB1 expression was observed in the colon of rats
receiving dietary EVOO supplementation for 10 days [63]. Alu’Datt et al. reported that both free
and lipid bound phenolic extracts of virgin olive oil exhibited antiproliferative activities against
the colorectal cancer cell lines CRC1 and CRC5 [64], whereas in the studies by Hashim et al. the

extracts limited invasion in vitro and metastasis in vivo more likely via modulation of integrin
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expression [65]. Additionally, hydroxytyrosol exerted antiproliferative effects in colon cancer
cells by strong inhibition of extracellular signal-regulated kinase (ERK)1/2 phosphorylation and

reduction of cyclin D1 expression [66].

Commenting on effects in the urinary tract, EVOO phenolic extract suppressed
proliferation and clonogenic ability in a dose-dependent manner in human urinary bladder cancer
cells (T24 and 5637) [67]. Oleuropein decreased proliferation and migration of 786-O renal cell
adenocarcinoma lines [68] while hydroxytyrosol and oleuropein caused inhibition on the cancer
cells of urinary bladder (T-24) [69]. The favorable antitumor effects of oleuropein and
hydroxtyrosol have been extensively explored for other types of cancer such as blood, brain,
hepatic, skin, cervical and thyroid [70-72].

According to the recent meta-analysis by Schwingshackl et al., strongest adherence to a
Mediterranean diet was inversely associated with cancer mortality and risk of various cancer
types; nevertheless, pooled data about the use of olive oil as a single component pointed to a
non-significant effect on overall cancer risk, synthesizing a subset of relevant studies [13]. High
olive oil intake may signal a healthier overall dietary pattern, interacting with other beneficial
nutrients, such as those involved in the Mediterranean diet. The portions of coexisting individual
food groups and, hence, their implication to health status are likely to differ from country to
country; nevertheless, the beneficial effects in our meta-analysis spanned Mediterranean and

non-Mediterranean countries.

Regarding the limitations of the present meta-analysis, between studies heterogeneity was
substantial but in line with previous meta-analyses [29]. Heterogeneity might be due to
differences in study design, geographical region, population size, follow-up duration and other
factors; in an attempt to trace its origins, we conducted a series of subgroup analyses and meta-
regression analyses. Furthermore, considerable publication bias was observed, suggesting that
the presence of small studies effect cannot be excluded as a factor of influence on the effect
estimates. Other shortcomings pertain to the large number of case-control studies and hospital-
based controls susceptible to various sources of bias, including information and selection bias.
Regarding cohort studies, concerns entailed missing information on completeness of follow-up
as well as the use of self-administered questionnaires for the determination of highest and the

lowest category of olive intake that differed across populations. The available data,
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encompassing various exposure classification schemes, did not allow for dose-response
evaluation; however, pooling highest vs. lowest levels of exposure is a commonly performed
practice when conducting a meta-analysis. Next, many were limited to Mediterranean
populations, where olive oil is the core of the diet, whereas none was detected in the American

area, thus, compromising the generalizability of the results.

Despite the above mentioned limitations, the present work possesses a plethora of
important strengths. First of all, our updated search was performed in three online databases that
cover the most of biomedical literature and it was not subject to any restriction. Moreover,
through strict and meticulous adherence to the PRISMA guidelines [31] as well as a careful,
systematic search in reference lists (‘‘snowball’” procedure) a rather impressive number of
studies was achieved. In contrast to previous meta-analyses, the selection procedure included
articles that reported solely on olive oil consumption per se and not as a source of
monounsaturated fatty acids or mixed with other components. Furthermore, available
information was depicted on a considerable set of meaningful subanalyses and sensitivity
analyses, where the favorable effects of olive oil were frequently persisted.

In conclusion, the results of this meta-analysis represent valuable evidence of the
protective effects of olive oil against cancer development. Additional prospective cohort studies
on various cancer types, especially in non-Mediterranean regions, as well as large randomized
trials, seem desirable in order to provide further insight into the role of olive oil in preventing

cancer.

23



6. References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

8]

[9]

World Health Organization. Available online: who.int/news-room/fact-

sheets/detail/cancer. Accessed on May 15, 2020.

Doll R, Peto R. The Causes of Cancer : Quantitative Estimates of Avoidable Risks of
Cancer in the United States Today. J Natl Cancer Inst. 1981;66(6):1191-308.

Anand P, Kunnumakara AB, Sundaram C, Harikumar KB, Tharakan ST, Lai OS, et al.
Expert Review Cancer is a Preventable Disease that Requires Major Lifestyle Changes.
Pharm Res. 2008;25(9):2097-116.

The Cancer Research UK - Ludwig Cancer Research Nutrition and Cancer Prevention
Collaborative Group. Current opportunities to catalyze research in nutrition and cancer

prevention — an interdisciplinary perspective. BMC Med. 2019;17:148.

WCRF. World Cancer Research Fund International. Diet, Nutrition, Physical Activity and
Cancer: a Global Perspective Third Expert Report summary. Available online:

https://www.wcrf.org/dietandcancer. Accessed on May 20, 2020.

GBD 2015 Risk Factors Collaborators. Global, regional, and national comparative risk
assessment of 79 behavioural, environmental and occupational, and metabolic risks or
clusters of risks, 1990-2015: a systematic analysis for the Global Burden of Disease.
Lancet. 2016;388(10053):1990-2015.

Trichopoulou A, Lagiou P, Kuper H, Trichopoulos D. Cancer and Mediterranean dietary
traditions. Cancer Epidemiol Biomarkers Prev. 2000;9(9):869-73.

Sofi F, Cesari F, Abbate R, Gensini GF, Casini A. Adherence to Mediterranean diet and
health status: meta-analysis. BMJ. 2008;337:a1344.

Verberne L, Bach-Faig A, Buckland G, Serra-Majem L. Association between the
Mediterranean diet and cancer risk: a review of observational studies. Nutr Cancer.
2010;62(7):860-70.

[10] Sofi F, Abbate R, Gensini GF, Casini A. Accruing evidence on benefits of adherence to

24



the Mediterranean diet on health: an updated systematic review and meta-analysis. Am J
Clin Nutr. 2010;92(5):1189-96.

[11] Grosso G, Buscemi S, Galvano F, Mistretta A, Marventano S, Vela V La, et al.
Mediterranean diet and cancer : epidemiological evidence and mechanism of selected
aspects. BMC Surg. 2013;13(Suppl 2):S14.

[12] Giacosa A, Barale R, Bavaresco L, Gatenby P, Gerbi V, Janssens J, et al. Cancer
prevention in Europe: the Mediterranean diet as a protective choice. Eur J Cancer Prev.
2013;22(1):90-5.

[13] Schwingshackl L, Schwedhelm C, Galbete C, Hoffmann G. Adherence to Mediterranean
Diet and Risk of Cancer: An Updated Systematic Review and Meta-Analysis. Nutrients.
2017;9(10):E1063.

[14] Owen RW, Giacosa A, Hull WE, Haubner R, Spiegelhalder B, Bartsch H. The
antioxidant/anticancer potential of phenolic compounds isolated from olive oil. Eur J
Cancer. 2000;36(10):1235-47.

[15] Owen RW, Giacosa A, Hull WE, Haubner R, Wirtele G, Spiegelhalder B. Olive-oil
consumption and health: the possible role of antioxidants. Lancet Oncol. 2000;1:107-12.

[16] Tripoli E, Giammanco M, Tabacchi G, Di Majo D, Giammanco S, La Guardia M. The
phenolic compounds of olive oil: structure, biological activity and beneficial effects on
human health. Nutr Res Rev. 2005;18(1):98-112.

[17] Schwingshackl L, Hoffmann G. Monounsaturated fatty acids, olive oil and health status: a

systematic review and meta-analysis of cohort studies. Lipids Heal Dis. 2014;13:154.

[18] Gorzynik-Debicka M, Przychodzen P, Cappello F, Kuban-Jankowska A, Gammazza AM,
Knap N, et al. Potential Health Benefits of Olive Oil and Plant Polyphenols. Int J Mol Sci.
2019;19(3):686.

[19] Piroddi M, Albini A, Fabiani R, Giovannelli L, Luceri C, Natella F, et al. Nutrigenomics
of extra-virgin olive oil: A review. Biofactors. 2017;43(1):1741.

[20] Gaforio JJ, Visioli F, Alarcon de la Lastra C, Castarfier O, Delgado-Rodriguez M, Fité M,

25



[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

et al. Virgin Olive Oil and Health: Summary of the Il International Conference on Virgin
Olive Oil and Health Consensus Report, JAEN (Spain) 2018. Nutrients. 2019;11(9):2039.

Manna C, D’Angelo S, Migliardi V, Loffredi E, Mazzoni O, Morrica P, et al. Protective
Effect of the Phenolic Fraction from Virgin Olive Oils against Oxidative Stress in Human
Cells. J Agric Food Chem. 2002;50(22):6521-6.

Visioli F, Bellosta S, Galli C. Oleuropein, the bitter principle of olives, enhances nitric

oxide production by mouse macrophages. Life Sci. 1998;62(6):541-6.

Tori¢ J, Markovi¢ AK, Brala CJ, Barbari¢ M. Anticancer effects of olive oil polyphenols
and their combinations with anticancer drugs. Acta Pharm. 2019;69(4):461-82.

Trichopoulou A, Dilis V. Olive oil and longevity. Mol Nutr Food Res. 2007;51(10):1275—
8.

Ldpez-Miranda J, Pérez-Jiménez F, Ros E, De Caterina R, Badimon L, Covas MI, et al.
Olive oil and health: summary of the Il international conference on olive oil and health
consensus report, Jaén and Cordoba (Spain) 2008. Nutr Metab Cardiovasc Dis.
2010;20(4):284-94.

Pelucchi C, Bosetti C, Negri E, Lipworth L, La Vecchia C. Olive oil and cancer risk: an
update of epidemiological findings through 2010. Curr Pharm Des. 2011;17(8):805-12.

Escrich E, Solanas M, Moral R. Olive Oil and Other Dietary Lipids in Breast Cancer.
Cancer Treat Res. 2014;159:289-309.

Buckland G, Gonzalez CA. The role of olive oil in disease prevention: a focus on the
recent epidemiological evidence from cohort studies and dietary intervention trials. Br J
Nutr. 2015;113(Suppl 2):94-101.

XinY, Li X, Sun S-R, Wang L, Huang T. Vegetable Oil Intake and Breast Cancer Risk: a
Meta-analysis. Asian Pac J Cancer Prev. 2015;16(12):5125-35.

Psaltopoulou T, Kosti RI, Haidopoulos D, Dimopoulos M, Panagiotakos DB. Olive oil
intake is inversely related to cancer prevalence: a systematic review and a meta-analysis

of 13,800 patients and 23,340 controls in 19 observational studies. Lipids Heal Dis.

26



[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

2011;10:127.

Liberati A, Altman DG, Tetzlaff J, Mulrow C, Ggtzsche PC, loannidis JPA, et al. The
PRISMA statement for reporting systematic reviews and meta-analyses of studies that

evaluate health care interventions : explanation and elaboration. J Clin Epidemiol.

2009:62(10):e1-34.

Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al. Cochrane
Handbook for Systematic Reviews of Interventions version 6.0 (updated July 2019).

Cochrane, 2019. Available from: www.training.cochrane.org/handbook.

Wells G, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al. The Newcastle-
Ottawa Scale (NOS) for assessing the quality if nonrandomized studies in metaanalyses.
Dept of Epidemiology and Community Medicine, University of Ottawa: Ottawa, Canada
(2011). Awvailable at: http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm.
Accessed on March 30, 2020.

Egger M, Smith GD, Schneider M, Minder C. Bias in meta-analysis detected by a simple,
graphical test. BMJ. 1997;315(7109):629-34.

Bitterman WA, Farhadian H, Abu Samra C, Lerner D, Amoun H, Krapf D, et al.
Environmental and nutritional factors significantly associated with cancer of the urinary
tract among different ethnic groups. Urol Clin North Am. 1991;18(3):501-8.

Hodge AM, English DR, Mccredie MRE, Severi G, Boyle P, Hopper JL, et al. Foods,
nutrients and prostate cancer. Cancer Causes Control. 2004;15(1):11-20.

Brinkman MT, Buntinx F, Kellen E, Dongen MCJM Van, Dagnelie PC, Muls E, et al.
Consumption of animal products, olive oil and dietary fat and results from the Belgian
case-control study on bladder cancer risk. Eur J Cancer. 2011;47(3):436-42.

Buiatti E, Palli D, Decarli A, Amadori D, Avellinp C, Biserni R, et al. A case-control
study of gastric cancer and diet in Italy. Int J Cancer. 1989;44(4):611-6.

Baroudi O, Chaaben A Ben, Mezlini A, Moussa A, Omrane I, Jilson I, et al. Impact of
lifestyle factors and nutrients intake on occurrence of gastrointestinal cancer in Tunisian
population. Tumour Biol. 2014;35(6):5815-22.

27



[40] Tayyem RF, Bawadi HA, Shehadah I, AbuMweis SS, Agraib LM, Al-Jaberi T, et al.
Meats, milk and fat consumption in colorectal cancer. J Hum Nutr Diet. 2016;29(6):746—
56.

[41] Al-Qadasi FA, Shah SA, Ghazi HF. Tobacco chewing and risk of gastric cancer: a case-
control study in Yemen. East Mediterr Heal J. 2017;22(10):719-26.

[42] Azzeh FS, Alshammari EM, Alazzeh AY, Jazar AS, Dabbour IR, El-Taani HA, et al.
Healthy dietary patterns decrease the risk of colorectal cancer in the Mecca Region, Saudi
Arabia: a case-control study. BMC Public Health. 2017;17(1):607.

[43] Bidoli E, Franceschi S, Talamini R, Barra S, La Vecchia C. Food consumption and cancer
of the colon and rectum in north-eastern Italy. Int J Cancer. 1992;50(2):223-9.

[44] Buckland G, Agudo A, Lujan L, Jakszyn P, Bueno-de-Mesquita HB, Palli D, et al.
Adherence to a Mediterranean diet and risk of gastric adenocarcinoma within the
European Prospective Investigation into Cancer and Nutrition (EPIC) cohort study. Am J
Clin Nutr. 2010;91(2):381-90.

[45] Arafa MA, Waly M1, Jriesat S, Al Khafajei A, Sallam S. Dietary and lifestyle
characteristics of colorectal cancer in Jordan: a case-control study. Asian Pac J Cancer
Prev. 2011;12(8):1931-6.

[46] Agnoli C, Grioni S, Sieri S, Palli D, Masala G, Sacerdote C, et al. Italian Mediterranean
Index and risk of colorectal cancer in the Italian section of the EPIC cohort. Int J Cancer.
2013;132(6):1404-11.

[47] Askari F, Beyzaei B, Tehrani A, Parouzi MK, Mishekarlou EN, Rashidkhani B.
Adherence to Mediterranean-Style Dietary Pattern and Risk of Prostate Cancer: A Case-
Control Study in Iran. PakiStan J Nutr. 2016;15(4):305-11.

[48] Berroukche A, Bendahmane M, Kandouci BA. Association of diet with the risk of prostate
cancer in Western Algeria. Oncologie. 2012;14(12):674-8.

[49] Braga C, La Vecchia C, Franceschi S, Negri E, Parpinel M, Decarli A, et al. Olive oil,
other seasoning fats, and the risk of colorectal carcinoma. Cancer. 1998;82(3):448-53.

28



[50] Soler M, Chatenoud L, La Vecchia C, Franceschi S, Negri E. Diet, alcohol, coffee and

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

pancreatic cancer: final results from an Italian study. Eur J Cancer Prev. 1998;7(6):455—
60.

Tzonou A, Signorello LB, Lagiou P, Wuu J, Trichopoulos D, Trichopoulou A. Diet and

cancer of the prostate: a case-control study in Greece. Int J Cancer. 1999;80(5):704-8.

Battino M, Forbes-Hernandez TY, Gasparrini M, Afrin S, Cianciosi D, Zhang J, et al.
Relevance of functional foods in the Mediterranean diet: the role of olive oil, berries and
honey in the prevention of cancer and cardiovascular diseases. Crit Rev Food Sci Nutr.
2019;59(6):893-920.

Colomer R, Menéndez JA. Mediterranean diet, olive oil and cancer. Clin Transl Oncol.
2006;8(1):15-21.

Alarcén de la Lastra C, Barranco MD, Motilva V, Herrerias JM. Mediterrranean Diet and
Health Biological Importance of Olive Oil. Curr Pharm Des. 2001;7(10):933-50.

Owen RW, Haubner R, Wiirtele G, Hull E, Spiegelhalder B, Bartsch H. Olives and olive
oil in cancer prevention. Eur J Cancer Prev. 2004;13(4):319-26.

Cicerale S, Conlan XA, Sinclair AJ, Keast RSJ. Chemistry and health of olive oil
phenolics. Crit Rev Food Sci Nutr. 2009;49(3):218-36.

Menendez JA, Papadimitropoulou A, Vellon L, Lupu R. A Genomic Explanation
Connecting “Mediterranean Diet”, Olive Oil and Cancer: Oleic Acid, the Main
Monounsaturated Fatty Acid of Olive Oil, Induces Formation of Inhibitory “PEA3
Transcription factor-PEA3 DNA Binding Site” Complexes at the Her-2/neu (erbB-2. Eur J
Cancer. 2006;42(15):2425-32.

Menendez J, Lupu R. Mediterranean Dietary Traditions for the Molecular Treatment of
Human Cancer: Anti-Oncogenic Actions of the Main Olive Oils Monounsaturated Fatty
Acid Oleic Acid (18:1n-9). Curr Pharm Biotechnol. 2006;7(6):495-502.

Warleta F, Quesada CS, Campos M, Allouche Y, Beltran G, Gaforio JJ. Hydroxytyrosol
protects against oxidative DNA damage in human breast cells. Nutrients. 2011;3(10):839-
57.

29



[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

Warleta F, Campos M, Allouche Y, Sanchez-Quesada C, Ruiz-Mora J, Beltran G, et al.
Squalene protects against oxidative DNA damage in MCF10A human mammary epithelial
cells but not in MCF7 and MDA-MB-231 human breast cancer cells. Food Chem Toxicol.
2010;48(4):1092-100.

Escrich E, Moral R, Solanas M. Olive oil, an essential component of the Mediterranean
diet, and breast cancer. Public Health Nutr. 2011;14(12 A):2323-32.

Borzi AM, Biondi A, Basile F, Luca S, Vicari ESD, Vacante M. Olive oil effects on
colorectal cancer. Nutrients. 2019;11(1):32.

Di Francesco A, Falconi A, Di Germanio C, Micioni Di Bonaventura MV, Costa A,
Caramuta S, et al. Extravirgin olive oil up-regulates CB1 tumor suppressor gene in human
colon cancer cells and in rat colon via epigenetic mechanisms. J Nutr Biochem.
2015;26(3):250-8.

Alu’Datt MH, Rababah T, Ereifej K, Gammoh S, Alhamad MN, Mhaidat N, et al.
Investigation of natural lipid-phenolic interactions on biological properties of virgin olive
oil. J Agric Food Chem. 2014;62(49):11967-75.

Hashim YZHY, Worthington J, Allsopp P, Ternan NG, Brown EM, McCann MJ, et al.
Virgin olive oil phenolics extract inhibit invasion of HT115 human colon cancer cells in
vitro and in vivo. Food Funct. 2014;5(7):1513-9.

Corona G, Deiana M, Incani A, Vauzour D, Dessia MA, Spencer JPE. Hydroxytyrosol
inhibits the proliferation of human colon adenocarcinoma cells through inhibition of
ERK1/2 and cyclin D1. Mol Nutr Food Res. 2009;53(7):897-903.

Coccia A, Mosca L, Puca R, Mangino G, Rossi A, Lendaro E. Extra-virgin olive oil
phenols block cell cycle progression and modulate chemotherapeutic toxicity in bladder
cancer cells. Oncol Rep. 2016;36(6):3095-104.

Hamdi HK, Castellon R. Oleuropein, a non-toxic olive iridoid, is an anti-tumor agent and
cytoskeleton disruptor. Biochem Biophys Res Commun. 2005;334(3):769-78.

Goulas V, Exarchou V, Troganis AN, Psomiadou E, Fotsis T, Briasoulis E, et al.

Phytochemicals in olive-leaf extracts and their antiproliferative activity against cancer and

30



[70]

[71]

[72]

[73]

[74]

[75]

endothelial cells. Mol Nutr Food Res. 2009;53(5):600-8.

Imran M, Nadeem M, Gilani SA, Khan S, Sajid MW, Amir RM. Antitumor Perspectives
of Oleuropein and Its Metabolite Hydroxytyrosol: Recent Updates. J Food Sci.
2018;83(7):1781-91.

Pei T, Meng Q, Han J, Li HSL, Song R, Sun B, et al. (-)-Oleocanthal inhibits growth and
metastasis by blocking activation of STAT3 in human hepatocellular carcinoma.
Oncotarget. 2016;7(28):43475-91.

Toteda G, Lupinacci S, Vizza D, Bonofiglio R, Perri E, Bonofiglio M, et al. High doses of
hydroxytyrosol induce apoptosis in papillary and follicular thyroid cancer cells. J
Endocrinol Invest. 2017;40(2):153-62.

Reulen RC, Kellen E, Buntinx F, Zeegers MP. Bladder Cancer and Occupation : A Report
From the Belgian Case-Control Study on Bladder Cancer Risk. Am J Ind Med.
2007;50(6):449-54.

Launoy G, Milan C, Day NE, Faivre J, Pienkowski P, Gignoux M. Oesophageal cancer in
France: potential importance of hot alcoholic drinks. Int J Cancer. 1997;71(6):917-23.

Riboli E, Slimani N, Ferrari P, Norat T, Fahey M, Casagrande C, et al. European
Prospective Investigation into Cancer and Nutrition ( EPIC ): study populations and data
collection. Public Health Nutr. 2002;5(6B):1113-24.

31



Supplemental Material

Abbreviations: CRC; colorectal cancer, d; day, EVOO; extra virgin olive oil, FFQ; food frequency questionnaire, g; grams, gpd;
grams per day, gpw; grams per week, 12; inconsistency index, Ipm; liters per month, NC; not calculable, NOS; Newcastle-Ottawa
score, NR; not reported, PRISMA,; Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines, Qn; quintile, Qr;
quartile, s.e.; standard error, spw; servings per week, T; tertile, tabspy; tablespoon per year, tpm; times per month, tpw; times per

week, UADT; upper aerodigestive tract, yrs; years

Supplemental Tables

Supplemental Table 1. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Checklist.

Reported
Section/topic # Checklist item on page
#
TITLE
Title 1 | Identify the report as a systematic review, meta-analysis, or both. p.1
ABSTRACT
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; p. 6

study eligibility criteria, participants, and interventions; study appraisal and synthesis methods;
results; limitations; conclusions and implications of key findings; systematic review registration
number.
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INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. p.9

Obijectives 4 | Provide an explicit statement of questions being addressed with reference to participants, p. 10
interventions, comparisons, outcomes, and study design (PICOS).

METHODS

Protocol and 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if -

registration available, provide registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., | p. 10
years considered, language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study p. 10
authors to identify additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such p. 10
that it could be repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, | p. 10
and, if applicable, included in the meta-analysis).

Data collection process | 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in p. 10
duplicate) and any processes for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any | p. 10
assumptions and simplifications made.

Risk of bias in 12 | Describe methods used for assessing risk of bias of individual studies (including specification of | p. 11

individual studies whether this was done at the study or outcome level), and how this information is to be used in
any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). p. 11

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including p. 11
measures of consistency (e.g., 1) for each meta-analysis.

Section/topic Checklist item Reported
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on page
I e N S

Risk of bias across 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication | p.12
studies bias, selective reporting within studies).
Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta- p. 11
regression), if done, indicating which were pre-specified.
RESULTS
Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with S_UIOIOL
reasons for exclusions at each stage, ideally with a flow diagram. fig.1
Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, Suppl.
follow-up period) and provide the citations. Tables 2-
3
Risk of bias within 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see p. 20,
studies item 12). Suppl.
Tables 5
&6
Results of individual 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary p. 7-8,
studies data for each intervention group (b) effect estimates and confidence intervals, ideally with a Figure 1
forest plot.
Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of p. 7-18,
consistency. Table 1,
Figures
1-5,
Suppl.
Table 7,
Suppl.
Figures
2-39
Risk of bias across 22 | Present results of any assessment of risk of bias across studies (see Item 15). p. 19
studies
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Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta- p.17-18
regression [see Item 16]).

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; p. 19-22
consider their relevance to key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., p. 19-22
incomplete retrieval of identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications | p. 19-22
for future research.

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); -

role of funders for the systematic review.
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Supplemental Table 2. Characteristics of the eligible case-control studies.

First Num Nu Study Region Males Me Age Definition/fe Definition Matchi  Definition Categorizati Featuresof  Adjusting
author ber mbe  perio percen an rang atures of of controls ng of olive oil on of ascertainme factors
(Year) of rof d tage age e cases factors intake exposure nt for
cases cont exposure:
rols e.g. was the
questionnai
re
validated/re
producible?
Bitter 270 694 1986- Naharija, NR 56.9 >18 Adults Adult None A Olive oil NR None
man 1989  lIsrael 7+0. patients with  patients questionnair  consumption
(1991) 761 histologically  suffering e of 65 Yes vs. no
confirmed from a wide guestions (Ref.)
urinary tract  spectrum of covering
cancer benign biographical
(bladder, urologic and dietary
prostate, diseases, details with
kidney, randomly emphasis on
testicle), selected food
admitted for ~ from among preparation
the firsttime  the patients and spicing
at the of the and
Urological urology exposure to
Department department environment
of Naharija al factors
Hospital was
between completed
1986 and by each
1989 participant
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Buiatti
(1989)

1016 1159

June
1985-
Dece
mber
1987

4 Areas
in ltaly, 2
with high
risk (1:
Forli,
Cremona
, Imola;
2:
Florence,
Sienna)
and 2
with low
risk (3:
Genog;
4.
Cagliari)
for GC

61.8
Overall
, 63
(cases),
61
(control

)

65

45-  All patients
75 with

histologically
confirmed
GC first
diagnosed
between June
1985 and
December
1987 among
residents in
the study
areas aged 75
or less. Cases
were
identified in
surgery and
gastroenterol
ogy
departments
and
outpatient
gastroscopic
services of
private and
public
hospitals.
Ascertainme
nt of cases
was
compared in
each center
with the local
cancer
registry (CR)
wherever
available

Randomly
selected
from
municipal
computerize
d lists of
residents
(which
existed for
60% of the
population)
or National
Health
Service
computerize
d files (for
the
remaining
40%)

Age (5-
year),
SeX,
center

A structured
guestionnair
e, developed
and tested
during a
pilot phase,
was used.All
cases and
controls
were
interviewed
personally.
A group of
professional
interviewers
was trained
centrally in
the use of
the
questionnair

e, which was

administered
with the aid
of an
instruction
manual and
an atlas
containing
pictures of
the more
frequently
consumed
foods
represented
in 3 portion
sizes.
Dietary

Olive oil
consumption
less
frequently
(Ref.) vs.
daily

Structured,
developed
and tested in
a pilot phase

Age, sex,
study area,
place of
residence,
migration
from the
south, socio-
economic
status,
familial
history of
GC and the
Quetelet
index
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(Florence,
Forli and
Genoa) or
pathology
department
files to
evaluate
completeness
of reporting.
Slides were
sought from
each case for
review and
diagnostic
classification
according to
the system of
Lauren
(1965)
previously
utilized in
two large
histopatholog
ic series in
these same
study areas.
Non-
epithelial
neoplasms of
the stomach,
primarily
lymphomas,
were
excluded
from
analysis.

patterns of
cases and
controls
were
assessed by
asking the
usual
frequency of
intake and
portion size
(categorized
as small,
medium or
large) of 146
food items
and
beverages,
as consumed
inal12-
month
period
approximatel
y 2 years
before the
interview.
For some
items it was
asked
whether
foods were
consumed
preserved or
fresh,
cooked or
raw, and
whether they
were
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Braga
(1998)

1953 4154 Janua

(122 ry
5 1992-
Colo June
n, 1996
728
rectal
)

Greater
Milan,
the
province
s of
Pordenon
e and
Gorizia,
the urban
area of
Genoa,
and the
province
of Forl1’
in
northern
Italy; the
province
of Latina
in central
Italy; and
the urban
area of
Naples in
southern
Italy

52.4
(Overal
), 57.6
(cases),
49.9
(control

s)

62
(cas
es),

58

(con
trol)

20-
74

Patients,
diagnosed
within 1 year
before
interview,
with incident
histologically
confirmed
colorectal
carcinomas
who were
admitted to
the major
teaching and
general
hospitals in
the areas
under
surveillance

No history
of cancer,
admitted to
the same
network of
hospitals for
acute,
nonneoplasti
¢ conditions
unrelated to
the digestive
tract and
requiring no
long term
modification
s of diet

None

prepared at
home or
purchased

An
interviewer -
administered
validated
food-
frequency
questionnair
e was
developed to
assess the
usual diet
during the 2
years before
carcinoma
diagnosis or
hospital
admission
(for
controls). It
included 78
foods,
groups of
foods, or
recipes.
Additional
questions
aimed at
assessing

seasoning fat

Olive oil
consumption
tertiles of
intake, upper
limits (gpd):
23.4 (T1,
Ref.), 43.4
(T2), —(T3)

Validated

Study center,
quinguennia
of age, sex,
years of
education,
alcohol
consumption
, total energy
intake, and
the various
types of oils
and fats
simultaneous
ly, total
vegetable
consumption

39




intake
patterns
were
included.
These
addressed
the type of
fat used as a
condiment
for raw and
cooked
vegetables,
to prepare
meat dishes,
to fry, and to
prepare
pasta or rice
dishes;
subjective
judgment on
the amount
of fat used in
seasoning
(scarce,
average) and
habits of
eating or
leaving on
the plate the
seasoning or
sauce. These
guestions, as
well as
frequency of
consumption
and portion
size, were
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Soler 362
(1998)

Tzono 320
u

(1999)

1552 1983- Greater
1992 Milan
area,
northern
Italy
246 Febru Athens,
ary Greece
1994-
Janua
ry

71.6

100

59
(cas
es),

55

(con
trols

71.1
(cas
es),

70.4

(con

Case

<75,
contr
ols
NR

NR

Patients aged
below 75
years with
histologically
confirmed
incident
cancer of the
pancreas

Newly
diagnosed
with prostate
cancer who
were

Patients None
admitted to
the same
network of
hospitals for
acute, non
neoplastic
diseases,
unrelated to
alcohol or
tobacco

Reside
nts of
same
area,
approxi

Selected
from the
same
hospital and
interviewed

used to
derive
estimates of
intake of
added lipids

Trained
interviewers
identified
and
questioned
cases and
controls
using a
structured
questionnair
e including
selected
indicator
foods.
Patients
were asked
to indicate
the
frequency of
consumption
per week of
14 selected
indicator
foods

Semi-
guantitative
food
frequency
questionaire

Subjective
scores (low,
intermediate
and high)
were used to
obtain
information
of fat intake
in seasoning
including oil
(olive oil
consumption
tertiles of
intake): low
(T1, Ref.),
intermediate
(T2), high
(T3)

Frequency
of
consumption
of olive oil
(tpm) 0

Reproducibil
ity of the
questionnair
e was
satisfactory

Validated

Age, sex,
education,
tobacco
consumption
and area of
residence

None
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1997

trols

residents of
the Greater
Athens area
were
identified in
6 major
hospitals of
this area,
histologically
confirmed
cases

inthe wards  mately
at the same the
date as the same
correspondin  age

g case, +3y,
residents of  selecte
the Greater d from
Athens area, the

be of same
approximatel hospital
y the same and
age as the intervie
correspondin  wed at
g case (+-3 the
years), never  same
have had date as
cancer or the
been corresp
diagnosed onding
with BPH case
and have as

current

diagnosis a

minor eye

ailment, a

minor injury

or a minor

ear, nose and

throat

condition

was used.
Cases and
controls
were asked
to indicate
the average
frequency of
consumption
, Over a
period of 1
year
immediately
preceding
the
recognition
of symptoms
or signs

of the
present
disease, of
about 120
food items
or beverage
categories
per month,
per week or
per day. For
analysis, the
frequency of
consumption
of different
food items
was
quantified
approximatel
y in terms of
the number

(Ref), 1-8,
9-16, 17-24,
25-32, 33+
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Bosetti
(2000)

304

743 1992-
1997

Province
s of
Milan,
Pordenon
e and
Padova
in
northern
Italy

82.9 60
(Overal  (cas
1), 90.5  es),
(cases), 60
79.8 (con
(control trols
s) )

36-
77

Admitted to
the major
teaching and
general
hospitals in
the areas
under study
with incident,
histologically
confirmed
sguamous
cell cancer of
the
esophagus,
diagnosed no
longer than 1
year before
and with no
history of
cancer of
other sites

Admitted to
the same
hospitals as
the cases for
a wide
spectrum of
acute, non-
neoplastic
conditions,
not related to
smoking or
alcohol
consumption
and long-
term
modification
of diet.

Age
(5—year
groups)
, SEX,
year of
intervie
w and
area of
residen
ce. A
control-
to-case
ratio of
about 5
was
chosen
for
females
,as
oppose
dto2
for
males

of times per
month the
food was
consumed.
Some
important
items,
notably olive
oil were
considered
individually.

Food
frequency
questionnair
e including
78 specific
foods and
beverages,
as well as a
range of
meal recipes,
i.e., the most
common
ones in the
Italian diet.
Study
subjects
were asked
to indicate
the average
weekly
frequency of
consumption
during the 2
years prior

Olive oil
consumption
quintile
intake, upper
limit (gpd):
4.2 (Qn1,
Ref.) 16.4
(Qn2) 27.4
(Qn3) 43.4
(Qnd) —
(Qn5)

Satisfactory
reproducibili
ty and
validity of
the FFQ
have already
been
reported

Age, sex,
area of
residence,
education,
tobacco
smoking,
alcohol
drinking,
non-alcohol
energy and
all added
lipids in the
table
(specific
seed oils,
mixed seed
oils, butter,
margarine),
vegetable
consumption
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to cancer
diagnosis or
hospital
admission. A
commonly
used unit or
serving size
was
specified
whenever
possible.
Intakes
lower than
once a week
but at least
once a
month were
coded as 0.5
per week.
Several
questions
aimed to
assess the fat
intake
pattern were
also
included and
used to
derive
quantitative
estimates of
intake of
various
added lipids,
such as olive
oil
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Hodge
(2004)

Brink
man
(2011)

858

198

905 1994-
1997

377 1999-
2004

Melbour
ne,
Sydney
and
Perth,
Australia

Belgian
province
of
Limburg

100

86
(cases),
60
(control
s), 69
overall

NR

NR

<70 Diagnosis of
clinically
important
prostate
cancer,
gleason score
>5,
diagnosed
between
1994 and
1997, aged
less than 70
years at
diagnosis and
were
registered to
vote

NR Incident
cases
histologically
confirmed
with
transitional
cell
carcinoma
(TCC) of the

Controls Control

were s were

randomly frequen

selected cy

from the matche

current State  d to the

Electoral age

Rolls distribu
tion of
the
cases in
aratio
of one
control
per
case

Controls None

were

selected

through a

Belgian

authority,

Kruispuntba

nk van de

Sociale

121-item
food
frequency
questionnair
e was used.
Olive oil and
vegetable oil
intakes were
based on the
estimated
monthly
household
consumption
divided by
the number
of people in
the
household.

A
standardised
food
frequency
questionnair
e (FFQ) was
sent by mail
to all
participants

Olive oil NR
consumption

(Ipm) <0.005

(1, Ref),
0.005-0.24

(2), >0.25

®)

Olive oil Validated
consumption

quartiles of

intake (gpd):

(Qr1) <1.6

(Ref.), (Qr2)

1.6-3.8,

(Qr3)>3.9

State, age
group, year,
country of
birth,
socioeconom
ic group,
total energy
intake and
family
history of
prostate
cancer

Age, sex,
smoking
(status,
history and
number of
cigarettes
smoked),
occupational
exposure
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bladder from
the Limburg
Cancer
Registry
(LIKAR)
diagnosed in
1996 or later

Zekerheid
(Crossroads
Bank of
Social
Security).
This was
done by
stratified
random
sampling of
individuals
50 years of
age and
older from
the province
of Limburg
according to
municipality
and social
economic
status.
Individuals
were eligible
for inclusion
as controls
in the study
if they
belonged to
the
Caucasian
race (to
minimise
differences
due to
genetic
polymorphis
ms), were

in the study.
It contained
322 food
items and
was linked
to the
combined
contents of
three
existing food
tables
supplemente
d with
information
on the
composition
of common
recipes from
the region.
Usual
dietary
intake was
estimated
from food
frequencies
and
quantities
reported by
participants
for the 12
months prior
to the
interview.
Dietary
information
obtained
from the

(never vs.
ever:
polycyclic
aromatic
hydrocarbon
s (PAHs),
aromatic
amines) and
calorie
intake
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fluent in the
Dutch
language
(spoken and
written) and
had no
previous
diagnosis of
bladder
cancer or
any mental
impairment
which
prevented
their
participation

FFQ was
based on a
fixed
response
format
consisting of
nine
categories
for
frequency of
food
consumption
. For some
food items,
alternative
response
options of
five
frequency
categories
were
provided.
Intake
guantity was
determined
based on
standard
household
measures or,
alternatively
1-2,3-4,5-
6,7-8,9
table spoons,
etc. and an
open-ended
response
option
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Jessri
(2012)

47

96

Kurdista
n
province
of Iran

38
(Cases)
, 40
(control

s)

58

40-
75

Esophageal
Squamous
Cell
Carcinoma
patients who
were
diagnosed
within the
last 6 months
of the
interview and
were
admitted to
the major

40-75,
without
history of
carcinomas
of other
sites, who
were
admitted to
the same
hospital as
the cases for
a wide
spectrum of
acute non-

Age
and sex
(5-year
age
groups)

(number of
grams/pieces
Iplates, etc.).
Conversion
of household
units into
g/mg etc.
and the
calculation
of average
daily intakes
of food
groups,
energy and
29 nutrients
was
performed
using a
computer
software
programme.

Usual
dietary
intakes of
cases for 1
year before
diagnosis
and controls
for 1 year
before
interview
were
collected by
trained
dietitians in

Olive oil
consumption
, over/under
(Ref.)
median
value

Validated
and
reproducible

Age, sex,
total energy
intake,
gastroesopha
geal reflux
disease
symptoms,
medication
use, BMI,
smoking,
physical
activity, and
education
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Baroud 69
i (Gast
(2014) ric
canc

er,

95

color

ectal

185

2009-
2010

Salah
Azaiez
Institute
of
Oncolog
yin
Tunisia

57

57.9

(cas
es),
46.0

(con
trols

20-
89

general
hospitals
under study
in the
Kurdistan
province of
Iran

Histopatholo
gy confirmed
adenocarcino
ma colorectal
cancer and
adenocarcino
ma gastric
cancer newly
diagnosed
and
considered
before any
treatment

neoplastic
conditions
that were
unrelated to
alcohol
abuse,
smoking and
long-term
dietary
modification
S

From
Department
of
Gastroentero
logy at the
Charles
Nicole
Hospital,
without any
history of
malighancy

Age
and sex

face-to-face
interviews
using a valid
and
reproducible
semiquantita
tive food
frequency
questionnair
e, containing
168 food
items.

Food
frequency
questionnair <3 tpw
e with 10 (Ref)) vs. >3
items tpw
including

dietary

behaviors

intake

during the

period of 3

to 5 years

before

diagnosis for

cases and 3

years before

the interview

for controls.

Subjects

were asked

to report

how many

times they

consumed

Olive oil Validated

consumption

level

None
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Tayye 220
m
(2016)

280 Janua

ry
2010-
Dece
mber
2012

Five
largest
hospitals
in Jordan

52.1 495
(cases),

57.6

(control

s), 54.5

overall

NR Diagnosed
with
colorectal
cancer,
recruited
conveniently
from five
large
Jordanian
hospitals,
received a
confirmatory
diagnosis
within a year
from
interview. To
be included
in the study,
volunteers
had to be free
of cancer
other than
CRC,
diabetes
mellitus,
liver and
renal
diseases, and
rheumatoid
arthritis, aged
>18 years, of
Jordanian
nationality
and able to

Healthy
disease-free
controls,
recruited
from
hospital
personnel,
outpatients
and visitors.
Control
subjects
were
excluded if
any first- or
second-
degree
relatives
were
diagnosed
with CRC

Age,
Sex,
occupat
ion and
marital
status.
Data of
particip
ants’
socio-
demogr
aphic
variabl
es
showed
that
control
sand
cases
did no
differ
signific
antly
with
respect
to age

olive oil per
week.

Food
frequency
guestionnair
e was used.
The FFQ
was
developed
from the
Diet History
Questionnair
el (DHQ )
of the
National
Cancer
Institute of
the USA and
validated for
use in the
Jordanian
setting.
Participants
were asked
about their
intake from
the food
groups
before the
diagnosis of
CRC for the
cases, and
specifically
during the
12 months

leading up to

Olive oil Validated
consumption

, YEs vs. no

None
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Al-
Qadasi
(2017)

70

140 May-
Octob
er
2004

Yemen

70.5

57.9
(cas
es),

57.6

(con

trols

NR

communicate
verbally.
Participants
were
excluded if
they had a
critical
illness or
were
currently
hospitalised.

Patients who
had
histologically
confirmed
gastric
cancer,
collected
from the
National
Oncology
Centre in
Sana’a City

From the
two major
hospitals in
Sana’a City
(Al-Thawra
and Al-
Jomhori).
The controls
were
selected
randomly
from

the time of
the CRC
diagnosis for
those with
the disease,
as well as
during the
12-month
period
leading up to
the first
interview for
the control
group. A 1-
year period
was chosen
for the FFQ
data
collected to
include
seasonal
variation in
available
foods.

Food
frequency
questionnair
e

Olive oil Validated
consumption

, YEs vs. no

Sociodemog
raphic
factors such
as education
status,
occupation,
house
ownership,
history of
smoking,
tobacco and
khat
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Azzeh 137

(2017)

Bidoli 248

(1992) (123
colon
, 125
rectal

164 June
2014-

Marc

2015

699 Jan
1986-
1990

Mecca,
Saudi
Arabia

Pordenon
e
province,
north-
east Italy

50.2

74.5
(Overal
), 62.5
(cases),
78.8

56
(cas
es),

56.7
(con
trols

57.5
+12
(col
on),
62.1

40-
75

NR

Patients with
colon and/or
rectal cancer
from King
Abdullah
Medical City
Hospital with
Saudi
nationality,
40-75yo0, not
diagnosed
with other
types of
cancer

Histologicall
y confirmed
cancer of the
intestine
diagnosed

outpatient
clinics
(5.3%) or
inpatient
departments.
The controls
were free
from any
malignant
tumours or
digestive
tract
disorders.

164 healthy
participants,
from the
same region
as cases,
patients’
visitors and
hospital staff

Admitted to
these
hospitals as
in-patients
for a wide

Age
and
gender

No
individ
ual
matchi
ng was

Food
frequency
questionnair
e was used.
Participants
were
educated
about the
serving size
of each food
item before
beginning
the
questionnair
e.

A structured
questionnair
e was used.
Further,
patients

Olive oil Validated
consumption

(spw): <1

(Ref.), 1-2,

3-5,>5

Frequencies  Reproducibl
of e
consumption

of various

items were

chewing,
family
history of
gastric
cancer or
other
cancers, and
source of
drinking
water
(treated and
untreated
water).

Age
(continuous)
, gender,
BMI
(continuous)
, education,
income,
employment,
smoking,
marital
status,
physical
activity and
family
history of
CRC

None
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+9.2
(rec
tal),
56.4
+11.

(con
trols

within the 6
months
preceding
interview,
colon and
rectum
(including
recto-
sigmoid
junction)

variety of
acute
conditions,
None of
these
patients had
malignant
tumors,
digestive-
tract
disorders or
any
condition
related to
alcohol or
tobacco
consumption
, or which
might have
resulted in
long-term
modification
s of diet.

perfor
med
and,
althoug
h an
attempt
was
made
to
balance
cancer
cases
and
control
s by
age and
sex
strata,
patients
with
rectal
cancer
were
signific
antly
older
than
control
S

were asked
about their
frequency of
consumption
per week of
various food
items before
the onset of
the disease
which led to
the current
admission.
Categories
of weekly
frequency of
consumption
of different
foods and
beverages
were not
defined a
priori, but
collected as
reported by
interviewees
. The
interviewers
were aware
of the
diagnosis
which led
each patient
to the
hospital, but
not of the
hypotheses
being tested.

subdivided
into 3 levels,
each
including, as
far as
possible, the
same
number of
cases and
controls
combined
(approximat
e tertiles).
Simple
subjective
scores (low,
intermediate,
or high)
were used as
measures of
intake were
used: Low
(T1, Ref)
Intermediate
(T2) High
(T3)




Any
substantial
change in
consumption
of the same
foods during
the 10-year
period
preceding
diagnosis
was also
explored.
Changes of
diet,
however,
were
infrequent
and no
significant
difference
was evident
between
cases and
controls.
Thus, for all
analytical
purposes,
only
information
on recent
diet was
taken into
consideratio
n.

54




Launo 208 399 1991-
y 1994
(1998)

Universit
y
hospitals
of Caen
(Norman
dy,
Departm
ent of
Calvados
), Dijon
(Burgund
Y,
Departm
ent of
Co’te
d’Or)
and
Toulouse
(Midi
Pyrenees,
Departm
ent of
Haute-
Garonne)

100

NR

NR All males,
with
histologically
proven
squamous-
cell
carcinoma of
the
esophagus.
Adenocarcin
oma of the
esophagus
was excluded
from the
study

All males,
frequency-
matched for
hospital and
age

Hospita
I and
age

Yes vs. no
consumption

Current
dietary
intakes were
assessed
through a
standardized
detailed
questionnair
e about the
previous
year’s diet
following
the pattern
of meals
throughout
the day.
When the
subject
finished the
description,
the
interviewer
referred to a
list of foods
and
interrogated
the subject
about each
food not
mentioned.
The same
food item

Standardized
detailed
questionnair
e

Age,
interviewer,
smoking,
beer, aniseed
aperitifs, hot
Calvados,
whisky, total
alcohol, total
energy
intake and
other food
groups
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could be
recalled at
several
meals. Foods
consumed
less than
once a
month were
neglected.
For each
food item,
the subject
was asked
for usual
amount and
frequency.
The dietician
coded the
data
immediately
after the
interview to
obtain mean
weekly
intake.
Foods were
grouped
together to
form 39
groups.
Estimates of
weekly
mean intake
of nutrients
from foods
were derived
by means of
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Arafa 220
(2011)

220 Febru

ary
2008
and
throu
gh
Janua
ry
2009

Al-
Bashir
Hospital,
a
national
referral
hospital
and the
principal
governm
ental
center for
CRC
registry
and
therapy
in Jordan

53.6

55.1
(56.
3t1

2.3
year

for
mal
es
and
53.7
+6.8
year

for
fem
ales

44-  Recently

68 diagnosed
and
histologically
confirmed
CRC cases
within the
specified
period of the
study

The controls
were
selected
from those
attending the
outpatient
departments
at the same
hospital,
eing free of
gastrointesti
nal diseases
and have no
previous
diagnosis of
CRCor
other types
of cancers.
All female
cases and
controls
were not
currently
pregnant or
lactating

Age,
gender

a specific
programme
using a
European
compilation
food
composition
table.

Olive oil Tested for its

consumption  validity,

yes vs. no reliability

(Ref) and
reproducibili
ty before
conducting

the study

Semiquantita
tive FFQ
was used
where, cases
and controls
were asked
to report the
frequency
(how often)
and portion
size for each
food item
consumed
during a
period of 12-
months prior
CRC
diagnosis for
cases and
prior being
interviewed
for controls.
Also, all
study
subjects
were
inquired if

None
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they have
changed
their diet
than the
usual routine
in the last 12
months. To
overcome
the problem
of reverse
causality,
that cancer
patients
might
change their
dietary
habits after
the
diagnosis,
only newly
diagnosed
cases in
which
diagnosis
was
confirmed
10-14 days
prior to
dietary
intake
questionnair
e were
included.
The FFQ
included 9
food groups
and was
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Patients 40-

78 78 admitted

to Labafi
Nejad
hospital with
histologically
confirmed
prostate
cancer
diagnosed
not before 6
months from
the interview

Patients
sampled
randomly
from
patients
admitted to
the same
hospital as
cases during
the same
time period
for acute non
neoplastic
conditions
and not
afflicted
with diet-
related
chronic
diseases

Freque
ncy-
matche
d
accordi
ng to
age and
BMI

adapted
according to
portion sizes
based on
commonly
used
household
serving
units/utensils
in Jordan.
Olive oil
intake was
defined as
addition of
olive oil to
foods.

Olive oil Validated
consumption

over/under

median

value, Ref.

<median

FFQ
containing
168 items
commonly
consumed in
Iran, with
standard
serving
sizes.
Subject were
asked to
report the
frequency of
intake on a
daily,
weekly,
monthly or
yearly basis.
These
reported

Age, total
energy
intake,
smoking,
bmi,
education
level
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Berrou 160
kche
(2012)

160 Janua

ry
2007-
Marc
h
2011

Algeria

100

71.6
+10
(Ca
ses)

68.3
+9.4
(con
trols

50-
74
(Cas
es)

Incident
patients, who
had a
confirmed
histological
prostate
carcinoma.
98 cases
were
obtained
from the
Department
of Urology of
Sidibel-
Abbes UHC
and 62 cases
from the
Department
of Urology of
Saida

Selected
from the
departments
of
respiratory
diseases,
ophthalmolo
gy and
dermatology
of the same
hospitals as
the cases.
Exclusion
criteria for
controls
were having
other
prostatic
diseases or
malignant

Control
S were
matche
dto
cases in
frequen
cy of
1:1 by
age (5
years)

consumption
s were then
converted to
daily
frequencies
and the
namual for
household
measures
was used to
convert
intake
frequencies
to daily
grams of
food intake.

Epidemiolog
ical and
dietary data
were
obtained
using a
standard
questionnair
e. Dietary
information
was obtained
by a
quantitative
history
approach in
which
subjects
were asked
about their
usual

<7.3gpd (1,
Ref,), 7.3-
50.2 gpd (2),
50.3-100
gpd (3),
>100 gpd (4)

This
questionnair
e was not
previously
validated but
was studied
regarding its
reproducibili
ty

Total energy
intake,
tobacco
smoking and
family
history of
Pca
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Hospital

tumours,
being under
dietary
restriction
and patients
in critical
conditions

frequency of
intake and
portion size
of a list of
20 main
food items
including
beverages,
representativ
e of usual
diet of the
Algerian
population.
For each
food item,
the patient
indicated
mean intake
frequency
and the
amount
consumed
over the past
year or the
year prior to
onset of
symptoms.
For a more
adequate
evaluation of
guantities
consumed,
we have
used in
interview
photographs
of food
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items in
different
portion sizes
of known
guantity
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Supplemental Table 3. Characteristics of the eligible cohort studies.

First Coho Cases Follo Stud Region Male Mea Age Cohort Definition/feat  Definition of = Categorizatio Features Adjusting
author rt in w-up y S n rang characteristi  ures of cancer olive ail n of exposure  of factors
(Year) size cohor (year perio perc  age e cs in cohort intake ascertain
t S, d enta ment for
medi ge exposure
anor e.g. was
mean the
) questionn
aire
validated/
reproduci
ble?
Buckla 4850 449 8.9 1992- 23 29.8 52.2 Most European GC included Dietary data Adherenceto  Validated Adjusted
nd 44 2006  Centers 1 #10. ly Prospective cancers coded  were collected anrMED was  country- for sex (in
(2010) from 10 1 35— |Investigation as C16 from atenrollment  measured by specific overall
European 70 into Cancer the 10th by using using an 18- model),
countries and Nutrition  revision of the  validated point linear BMI,
(United study. Most International country- scale that educational
Kingdom of the Statistical specific incorporated 9 level,
, France, participants Classification questionnaires  key smoking
Denmark were from the  of Diseases. (quantitative components of status,
: general They were or the diet and cigarette
Sweden, population, classified semiquantitati  was a smoking
Germany selected from  according to ve) variation of intensity,
, Italy, a defined both anatomic ~ recording the  the original and total
Spain, geographic location (cardia usual diet over Mediterranean energy
the area, region, and noncardia)  the previous diet score. intake
Netherla or town with  and Lauren 12 mo. Most Olive oil in
nds, exceptions histologic type  centers used the index was
Norway, for France (intestinal and  self- coded by
and (health diffuse), which  administered using the
Greece) insurance were validated  questionnaires  median for
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Agnoli
(2013)

4527 435
5

11.28 1993-

31
Dece
mber
2006
for
Vares
e,

Italian 31 505 NR
section

of the

EPIC

cohort

members),
Utrecht and
Florence
(participants
of breast
cancer
screening
programs),
Oxford
(mostly
vegetarian
volunteers),
and some
centers in
Spain and
Italy (mostly
blood
donors). The
French and
Norwegian
cohorts were
all women.
Subjects with
a prevalent
cancer at
recruitment
were
excluded at
baseline.
Italian section
of the EPIC
cohort,
Ragusa:
Local blood
donors
association,
population-

and confirmed
by a panel of
pathologists
who reviewed
specimen
material and
pathology
reports from
each center.
Only primary
incident GC
cases were
included in the
analysis.

In Varese,

Turin, Florence

and Ragusa,
incident cases
were
identified by
study cohort
linkage to the

with the
number of
food items
ranging from
88 to 266. The
guestionnaires
in Greece,
Spain, and
Ragusa were
administered
during a
personal
interview.

A secondary
dietary
measurement
froma
detailed 24-h
diet recall was
carried out on
a random
7.1%
subsample of
each cohort
(36,994
subjects).

Semiquantitati
ve FFQ was
designed to
capture eating
behavior in
different
regions of
Italy: one for

consumers:
1.7 g/1000
kcal/d for the
total sample
(men &
women).
(Ref.: none, 1:
for subjects
below the
median
(calculated
only within
olive oil
consumers),
and 2: for
subjects equal
or above this
median)

Tertiles of Validated
olive oil intake

(as one of the

Italian

Mediterranean

Index

components,

ingpd): T1

Non-
alcoholic
energy
intake,
gender
(analysis of
entire
cohort

64




Flore
nce,
Naple
sand
Ragu
sa
and
on 31
Dece
mber
2008
for
Turin

based
recruitment in
four towns,
local teachers
union, and
other sources,
Florence:
Breast cancer
screening
participants
(CSPO), men
and women
from the
general
population,
Turin: Blood
donors,
employees,
volunteers,
medical test
users at
national
health
service,
Varese:
Volunteers
from resident
general
population,
mostly an
extension of
an ongoing
study
(ORDET).
Excluding
those with
cancer at

databases of
the regional
cancer
registries,
which are
considered
high quality
registries with
nearly
complete
cancer
registration. In
Naples,
incident cases
were identified
through linkage
to the regional
archive of
hospital
discharges, and
by direct
telephone
contact where
necessary.
Colon cancers
were primary
incident cases,
identified by
the codes of the
International
Statistical
Classification
of Diseases
(10th Revision)
as follows:
proximal
(C18.0-18.5);

northern and
central Italy
(Varese, Turin
and Florence),
one for
Ragusa and
one for
Naples. The
guestionnaires
contained
questions on
188, 217 and
140 food
items,
respectively,
and were
designed to
investigate
dietary habits
in the 12
months before
enrolment.
The food
items were
then linked,
using
specifically
designed
software, to
Italian Food
Tables to
obtain
estimates of
daily intake of
energy, and 37
macro- and
micro-

(Ref): 0-19.3,
T2:19.4-29.8,
T3:29.9-
160.4

only), age,
BMI,
smoking,
education
and total
physical
activity;
stratified
for centre
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recruitment
(except non-
melanoma
skin

cancer)

distal (C18.6—
C18.7), and
overlapping or
unspecified
sites (C18.8
and C18.9).
Rectal cancers
were identified
by the codes
C19
(rectosigmoid
junction) and
C20 (rectum).
Anal cancers
were excluded.

nutrients. It
was used the
Italian
Mediterranean
Index
(calculated
from intake of
11 items) by
adapting the
Greek
Mediterranean
Index to
Italian eating
behavior.
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Supplemental Table 4. Evaluation of the eligible case-control studies with Newcastle-Ottawa scale.

Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
Bitterm 1 1 0 0 0 0 1 0 3
an The population | Admitted for the | Adult patients | No description No A questionnaire | Was completed No statement
(1991) examined first time at the | suffering from a description of 65 questions by each on non-
consisted of Urological wide spectrum covering participant in response rates
adults patients Department of of benign biographical and this study
with Naharija urologic dietary details
histologically Hospital diseases, with emphasis
confirmed randomly on food
urinary tract selected from preparation and
cancer (bladder, among the spicing and
prostate, kidney, patients of the exposure to
testicle) urology environmental
department factors
Buiatti 1 1 1 0 2 1 1 0 7
(1989) All patients with | First diagnosed For sampling, No description | Controls were A structured All cases and Among the
histologically between June municipal randomly questionnaire, controls were 1159 controls
confirmed GC. 1985 and computerized selected from developed and interviewed sampled from
Cases were December 1987 | lists of residents 5-year age tested during a personally. residents' lists,
identified in among residents | (which existed and sex strata | pilot phase, was Cases were 140 (12.1%)
surgery and in the study for of the general | used (146 food interviewed at refused
gastroenterology | areas aged 75 or 60% of the population of | items). A group the hospital interview and
departments and | less. Cases were | population) or each center, of professional (94.1%) or at 126 (10.9%)
outpatient identified in National Health approximately | interviewers was their homes were no longer
gastroscopic surgery and Service in the ratio of | trained centrally | (5.9%); controls | resident, were
services of gastroenterolog computerized 1:1tothe in the use of the were deceased, or
private and y departments files (for the cases in each questionnaire, interviewed at were
public hospitals. and outpatient | remaining 40%) stratum which was their homes unavailable
Ascertainment of gastroscopic were used. administered (63.2%), at the because of
cases was services of Nor did the with the aid of local Health mental or other
compared in each private and cases or controls an instruction Department health
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Study

Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
center with the public hospitals represent manual and an (30.2%) or conditions.
local cancer selected subsets atlas containing elsewhere These subjects
registry (CR) of the pictures of the (6.6%). were replaced
wherever population, more frequently with additional
available since we sought consumed foods residents
(Florence, Forli to enroll all represented in 3 randomly
and Genoa) or patients, and portion sizes selected from
pathology randomly the same age
department files selected controls and sex
to evaluate in the study stratum, so the
completeness of areas, achieving total number
reporting. Slides a high response of interviewed
were sought from rate for both controls was
each case for 1159.
review and
diagnostic Of 1229
classification patients, 50 (4.
according to the 1%) refused to
system of Lauren participate and
(1965) 163 (13.2%)
previously had died or
utilized in two were too ill for
large interview
histopathologic
series in these
same study areas
Braga 1 1 0 1 2 1 1 1 8
(1998) Patients, Who were Admitted to the For acute With respect | An interviewer - During the 2 On average,
diagnosed within | admitted to the | same network of | nonneoplastic to administered years before less than 4% of
1 year before major teaching hospitals for conditions, no | confounding, | validated food- carcinoma cases and
interview, with and general acute history of we allowed frequency diagnosis or controls
incident hospitals in the nonneoplastic cancer for age and questionnaire, hospital refused to
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
histologically areas under conditions sex in the including 78 admission (for participate
confirmed surveillance unrelated to the statistical items, was controls)
colorectal digestive tract analysis developed to
carcinomas and requiring no assess the usual
long term diet
modifcations of
diet
Soler 1 1 0 1 2 1 1 1 8
(1998) Patients aged The data were Patients For acute, non Estimates Trained Trained Less than 3%
below 75 years derived from a admitted to the neoplastic from multiple interviewers interviewers of cases and
with case-control same network of diseases, logistic identified and identified and controls
histologically study of various hospitals unrelated to regression questioned cases | questioned cases | approached for
confirmed digestive tract alcohol or equations and controls and controls interview
incident cancer neoplasms tobacco including using a using a refused to
of the pancreas | conducted in the terms for age, structured structured participate
Greater Milan sex, questionnaire questionnaire
Avrea, Northern education, including including
Italy, between tobacco selected selected
1983-1992 consumption | indicator foods. indicator foods
and area of Reproducibility
residence of the
questionnaire
was satisfactory
Tzonou 1 1 0 1 2 1 1 0 7
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
(1999) There were 372 | During a 3-year | Controls had to Never have Residents of Dietary This was There were
histologically period, from be residents of | had cancer or same area, information was submitted to 372
confirmed cases February 1994 the Greater been approximately | elicited through cases and histologically
to January 1997, Athens area, diagnosed the same age a validated, controls by the confirmed
all men newly treated in the with BPH and | #3y, selected interviewer- same cases. It was
diagnosed with | same hospital as have as from the same administered, interviewers not possible to
PC who were the cases for current hospital and | semiquantitative under similar interview 52
residents of the minor diseases diagnosis a interviewed at | food-frequency conditions patients (14%),
Greater Athens | or conditions, be minor eye the same date | questionnaire (of so 320 were
area were of ailment, a as the about 120 food finally
identified in 6 approximately minor injury | corresponding items or included in the
major hospitals | the same age as | or a minor ear, case beverage study.
of this area the nose and categories) that
corresponding throat was Controls were
case (63 years) condition comprehensive identified for
enough to allow 308 cases with
adjustment for PC, but for 62
energy intake of them (20%)
a complete
interview was
not obtained
(non-response
rate for
controls
20.1%)
Bosetti 1 1 0 1 2 1 1 0 7
(2000) With incident, Cases were Controls were Forawide | Controls were Trained Trained No statement
histologically individuals patients spectrum of frequency- interviewers interviewers on non-
confirmed admitted to the admitted to the acute, non- matched with administered a administered a response rate
squamous cell major teaching same hospitals neoplastic cases on age structured structured for cases
cancer of the and general as the cases conditions, not (5-year questionnaire to | questionnaire to
esophagus, hospitals in the related to groups), sex, cases and cases and Less than 5%
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
diagnosed no areas under smoking or year of controls during | controls during of the
longer than 1 study alcohol interview and their hospital their hospital identified
year before the consumption area of stays. A food- stays. Study controls
interview and and long-term residence frequency subjects were refused or
with no history modification questionnaire | asked to indicate | were unable to
of cancer of other of diet (FFQ, 78 the average participate.
sites questions on weekly Among other
food items or frequency of strengths of
recipes) was consumption our study are
used to assess during the 2 the high
subjects’ years prior to response rate
habitual diet and | cancer diagnosis of study
to estimate their or hospital participants
total energy admission. The
intake, including questionnaire
78 specific foods | was submitted
and beverages, to cases and
aswell as a controls by the
range of meal same
recipes, i.e., the interviewers
most common under similar
ones in the conditions, thus
Italian diet. minimizing
Satisfactory information bias
reproducibility
and validity of
the FFQ have
already been
reported
Hodge 1 1 1 0 2 0 1 0 6
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
(2004) Population-based Eligible cases Controls were | No description | OR adjusted Food frequency The food The response
case—control were diagnosed randomly for state, age questionnaire, frequency rate was 65%
study of 858 men | between 1994 selected from group, year, | 121-item, faceto | questionnaire in cases and
aged <70 years at | and 1997, were | the current State country of face interviews (FFQ) was 50% in
diagnosis with aged less than Electoral birth, administered, administered to controls
histologically 70 years at Rolls socioeconomi usually at the the first 964
confirmed diagnosis and c man’s home cases and 911
prostate cancer of | were registered group, total controls
Gleason Grade 5 to vote, in energy intake
or greater Melbourne, and family
Sydney and history of
Perth, Australia prostate
cancer
Brinkm 1 1 1 1 2 1 1 0 8
an Incident cases A population Controls were Individuals Adjustment A standardized, | Sent by mail to Reulen 2007
(2011) histologically based case— selected through | were eligible | was made for detailed, all participants [102]:
confirmed with control study a Belgian for inclusion age, sex, validated, in the study. Ultimately,
transitional cell was conducted authority, as controls in smoking population- Three trained 202 bladder
carcinoma (TCC) | in the Belgian Kruispuntbank the study if characteristics specific food interviewers cancer patients
of the bladder province of van they had no , occupational frequency visited cases and | out of the 2230
Limburg de Sociale previous exposures and questionnaire controls patients
between 1999 Zekerheid diagnosis of calorie intake | (FFQ, 322 food registered with
and 2004. Cases (Crossroads bladder cancer items) was sent LIKAR agreed

were derived
from the
Limburg Cancer
Registry
(LIKAR) and
invited to
participate in
the study by
urologists and

Bank of Social
Security). This
was done by
stratified
random
sampling of
individuals 50
years of age and
older from the

by mail to all
participants in
the study. Three
trained
interviewers
visited cases and
controls at
home, checked
answers to the

to participate
in the study
(response rate
9%).

After
selection,
controls were
sent a letter
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
general province of FFQ and where inviting them
practitioners Limburg necessary to participate
according to clarified and in the study.
municipality and helped Controls could
social economic participants to participate by
status answer questions returning a
signed consent
form back to
the Study
Center.
In total, 390
controls
participated in
the study,
giving a
response rate
of 26%
Jessri 1 1 0 1 2 1 1 1 8
(2012) 50 histologically And were Controls were For a wide Cases were Usual dietary We also The
confirmed admitted to the 100 patients spectrum of frequency- intakes of cases | administered the | probability of
incident ESCC major general who were acute non- matched with | for 1 year before same selection bias
patients who hospitals under | admitted to the neoplastic controls diagnosis and questionnaires | was minimized
were diagnosed study in the same hospital as conditions according to controls for 1 to both cases by high
within the last 6 Kurdistan the cases their age and year before and controls

months of the
interview

province of Iran

sex (5-year
age groups)

interview were
collected
by trained
dietitians in
face-to-face
interviews using
a valid and
reproducible

using the same
interviewer and
under the
similar
conditions in
order to reduce
the potential for
information bias

participation
rates (94%
among cases
and 91%
among
controls)

73




Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
semiquantitative
food frequency
questionnaire
(FFQ, 168 food
items)
Baroudi 1 1 0 1 2 1 1 0 7
(2014) All patients 68 gastric One hundred These controls | The healthy | After obtaining a The survey No statement
presented with cancer cases and eighty-five were controls were | written informed | contains dietary on non-
histopathology 95 healthy controls considered matched by consent, all behaviors intake | response rates
confirmed colorectal were recruited without any age and sex patients were during the
adenocarcinoma cancers were from the history of with interviewed, and | period of 3t0 5
colorectal cancer recruited Department of malignancy | gastrointestina | dietary habits years before
and between 2009 Gastroenterolog | patients in were evaluated diagnosis for
adenocarcinoma | and 2010 from | vy at the Charles our study using a validated cases and 3
gastric cancer the Salah Nicole Hospital food survey years before the
Azaiez Institute which contains a interview for
of Oncology in food frequency controls
Tunisia questionnaire
(FFQ)
Tayyem 1 1 0 1 0 1 1 0 5
(2016) Those with CRC Participants The control Healthy An attempt | Trained research Participants No statement
must have were enrolled in group was disease-free was made to assistants were were asked on non-
received a the study from recruited from controls... match the two assigned to about their food | response rates
confirmatory January 2010 to hospital Control sets of collect data via intake,
diagnosis at most | December 2012. personnel, subjects were participants face-to-face especially
1 year before the Those outpatients and excluded if by age, sex, interview, where meats, dairy
first interview diagnosed with visitors any first- or occupation the participants products and
CRC were second-degree and marital were informed fats, at the time
recruited relatives were | status. Data of about the of their first
conveniently diagnosed participants’ purpose of the interview. They
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
from five large with CRC socio- research. A were asked
Jordanian demographic | validated Arabic about their
hospitals with variables food frequency | intake from the
oncology showed questionnaire food groups
services that controls | (FFQ) was used before the
and cases did for dietary diagnosis of
no differ assessment. The CRC for the
significantly FFQ was cases, and
with respect developed from specifically
to age the Diet History during the 12
Questionnaire | months leading
(DHQ I) of the | up to the time of
National Cancer the CRC
Institute of the diagnosis for
USA and those with the
validated for use | disease, as well
in the Jordanian as during the
setting 12-month period
leading up to the
first interview
for the control
group
Al- 1 1 0 1 2 1 1 0 7
Qadasi The cases were Collected from The controls The controls The controls A structured From cases and No statement
(2017) all patients who the National were collected | were free from matched to questionnaire controls on non-
had Oncology from the two any malignant | cases for age was used to response rates
histologically Centre in Sana’a | major hospitals tumours (5 years) collect
confirmed gastric | City (between in Sana’a City and gender information
cancer May and from where the through direct
October 2014), cases were interview.
which isa referred Dietary history
specialized was collected by
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
centre that validated
receives questionnaire
referrals from taken from
hospitals for Cancer Council,
chemotherapy Australia and
and modified for the
radiotherapy diet in Yemen
Azzeh 1 1 1 1 2 1 1 0 8
(2017) The inclusion Patients with Controls were 164 healthy Both groups Eligible Eligible No statement
criteria for the colon and/or recruited from participants were matched | participants were participants on non-
case group were rectal cancer patients’ visitors | were recruited | for their age asked to were asked to response rates
Saudi nationality | were recruited and hospital in the and gender complete a complete a
and CRC from King staff control group questionnaire questionnaire
diagnosed in any Abdullah under the
region of the Medical City supervision of
colon and/or Hospital trained
rectum (KAMC), registered
Mecca, Saudi dietitians that
Arabia from included
June 2014 to personal
March 2015 information as
well as
information
regarding
nutritional
habits. Usual

food intakes and
nutritional habits
were assessed
using an existing
validated dietary
guestionnaires
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
Bidoli 1 1 0 1 0 1 1 1 6
(1992) The cases studied | The hospitals in Controls were None of these | No individual Patients were The same Approximately
were subjects which cases admitted to patients had matching was | asked about their interviewers 2% of cases
with were these hospitals malignant performed frequency of identified and and 3% of
histologically interviewed as in-patients for tumors and, although | consumption per questioned controls
confirmed cancer include a wide variety of an attempt week of various patients refused to be
of the intestine the great acute conditions was made to food items admitted to all interviewed
diagnosed within | majority of the balance before the onset | the hospitals of

the 6 months
preceding
interview

diagnostic and
therapeutic
facilities
available in the
study area and
therefore the
largest
proportion of
colo-rectal
cancers will
have been
referred there

cancer cases
and controls
by age and
sex strata,
patients with
rectal cancer
were
significantly
older than
controls

of the disease
which led to the
current
admission.
Categories of
weekly
frequency of
consumption of
different foods
and beverages
were not defined
a priori, but
collected as
reported by
interviewees.
The interviewers
were aware of
the diagnosis
which led each
patient to the
hospital, but not
of the
hypotheses
being tested

the area under
surveillance for
cancers of the
intestine and for
a wide spectrum
of other
conditions
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
Launoy 1 1 0 0 2 1 1 1 7
(1998) 208 cases, all A multicentre Launoy 1997 Launoy 1997 | Controls were | Data regarding Data regarding 223 cases of
males, with case-control [103]: The [103]: In the frequency- diet, alcohol and | diet, alcohol and | squamous-cell
histologically study was control group rheumatology matched for tobacco were tobacco were cancer of the
proven conducted consisted of 399 or hospital and collected from collected from oesophagus
squamous-cell between 1991 males admitted orthopaedics age cases and from cases and from were
carcinoma of the | and 1994 in the to the same unit for controls in face- | controls in face- | identified. Of
oesophagus university hospitals during | osteoarthritis to-face, 2 hr to-face, 2 hr these,
hospitals of the same period (n5229), interviews. interviews. 5 refused to be
Caen, Dijon and lumbago or Specially trained Specially interviewed.
Toulouse sciatica (n 5 dieticians (4 in trained All controls
127), or in the Caen, 2 in Dijon | dieticians (4 in contacted
eye unit and 1in Caen, 2 in Dijon agreed to be
Toulouse) and 1in interviewed
conducted Toulouse)
interviews in a conducted
special room, interviews in a
with no family special room,
members with no family
present. Current members

dietary intakes
were assessed

present. Current
dietary intakes

through a were assessed
standardized through a
detailed standardized
questionnaire detailed
about the questionnaire
previous year’s about the
diet following previous year’s
the pattern of diet following
meals the pattern of
throughout the meals
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
day throughout the
day
Arafa 1 1 0 1 2 1 1 0 7
(2011) This study This study The controls Being free of 220 were In-person In-person No statement
included all included all were selected gastrointestina | interviewed interviews were | interviews were on non-
recently recently from those I diseases and | based on age scheduled for scheduled for response rates
diagnosed and diagnosed and attending the have no and gender study study
histologically histologically outpatient previous matching participants participants
confirmed CRC | confirmed CRC | departments at diagnosis of criteria to (cases and (cases and
cases within the | cases within the the same CRC or other CRC cases controls). The controls). They
specified period | specified period hospital types of retrospective were asked to
of the study. of the study cancers dietary intake of complete the

Cases were
inquired about
date of first
complaint and
the interval of
time between the
appearance of
first sign and/or
symptom and
visit to health
provider
confirming
diagnosis. Basis
of confirmed
diagnosis,
staging and
diagnostic
facility
information
(hospitals and

(February 2008
and through
January 2009),
at Al-Bashir
Hospital, a
national referral
hospital and the
principal
governmental
center for CRC
registry and
therapy in
Jordan

the study
participants was
estimated using
a semi-
quantitative FFQ
(Block et al.,
1990) where,
cases and
controls were
asked to report
the frequency
(how often) and
portion size for
each food item
consumed
during a period
of 12-months
prior CRC
diagnosis for
cases and prior

study
questionnaire
included
questions
related to
dietary intake
using a food
frequency
questionnaire

(FFQ)
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
laboratories) being

were collected
from medical
records. Clinical
data were
collected and
coded by
following of the
International
Classification of
Diseases for
Oncology (ICD-
0-3) as a dual
classification
with coding
system for both
topography and
morphology

interviewed for
controls, this
period was
chosen to take
into account
seasonal
variation in food
consumption.
Also, all study
subjects were
inquired if they
have changed
their diet than
the usual routine
in the last 12
months. The
FFQ was
adapted
according to
portion sizes
based on
commonly used
household
serving
units/utensils in
Jordan, and was
tested for its
validity,
reliability and
reproducibility
before
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate
other factors ascertainment
for cases and
controls
conducting the
study
Askari 1 1 0 1 2 1 1 0 7
(2016) Patients with Patients 40-78 | Patients sampled | For acute non Frequency- Administered Administered In total, 52
histologically admitted to randomly from neoplastic matched reliable and reliable and patients with
confirmed Labbafi Nejad patients conditions and | according to valid FFQ by valid FFQ by PCaand 104
prostate cancer hospital, in admitted to the not afflicted age and BMI trained trained controls
diagnosed not Tehran same hospital as with diet- interviewers interviewers underwent
before 6 months cases during the | related chronic containing 168 containing 168 face-to-face
from the same time diseases items commonly | items commonly | interviews by
interview period consumed in consumed in specifically
Iran Iran trained
professional
interviewers
(participation
rate 85%)
Berrouk 1 1 0 1 2 1 1 0 7
che Incident patients, 98 cases were Selected from Exclusion Controls were | Epidemiological | Epidemiological | No statement
(2012) who had a obtained from | the departments criteria for matched to and dietary data | and dietary data on non-
confirmed the Department of respiratory controls were cases in were obtained were obtained response rates
histological of Urology of diseases, having other frequency of | using astandard | using a standard
prostate Sidibel- ophthalmology prostatic 1:1byage (5 | questionnaire. questionnaire. Among a total
carcinoma Abbes UHC and | and dermatology diseases or years). Dietary Dietary of
62 cases from of the same malignant Logistic information information 204 incident
the Department | hospitals as the | tumours, being regression was obtained by | was obtained by | patients, who
of Urology of cases under dietary models with a quantitative a quantitative had a
Saida Hospital restriction and | adjustment for | history approach | history approach confirmed
(Algeria, patients in total energy in which in which histological
January 2007- critical intake, subjects were subjects were prostate
March 2011) conditions tobacco asked about their asked about carcinoma, 44
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Study Selection Comparabilit Exposure Total
y
Adequacy of Representative | Selection of Definition of | Comparabilit | Assessment of Same method Non-response
case definition ness of cases controls controls yonageand | exposure of rate

other factors

ascertainment
for cases and

controls
smoking and | usual frequency their patients could
family history of intake and usual frequency | not participate
of Pca portion of intake and in this study.
size of a list of portion The final
20 main food size of a list of group
items including 20 main food consisted of
beverages, items including | 160 Pca cases
representative beverages,

of usual diet of
the Algerian
population. This
questionnaire
was not
previously
validated but
was studied
regarding its
reproducibility

representative
of usual diet of
the Algerian
population
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Supplemental Table 5. Evaluation of the eligible cohort studies with Newcastle-Ottawa scale.

Study Selection Comparability Outcome Tota
|
Representativ | Selection of Ascertainment | Outcome not Comparability | Assessment of | Long enough | Adequacy
eness of the non-exposed | of exposure present at start | on age and outcome follow-up (completene
exposed other factors (median >5 ss) of follow-
years) up (=85%
response
rate)
Bucklan 1 1 0 1 1 1 1 0 6
d (2010) Most of the Most of the Dietary data Subjects witha | No adjustment Vital status Mean follow- | No statement
participants participants were collected | prevalent cancer for age; was obtained | up of 8.9 years | on the exact
were from the | were fromthe | atenrollmentby | at recruitment adjustment for through number of
general general using validated were excluded other factors. periodic participants
population, population, country-specific at baseline Adjusted for sex linkage to who were
selected from | selected from questionnaires (in overall regional and lost to
a defined a defined (quantitative or model), BMI, national follow-up
geographic geographic semiquantitative educational mortality
area, region, area, region, ) recording the level, smoking registries.
or town with or town with usual diet over status, cigarette Information
exceptions for | exceptions for | the previous 12 smoking on cancer
France (health | France (health mo (31, 32). intensity, and status
insurance insurance Most centers total energy (including a
members), members), used self- intake diagnosis of
Utrecht and Utrecht and administered GC) was
Florence Florence questionnaires obtained by
(participants (participants | with the number linkage with
of breast of breast of food items population
cancer cancer ranging from 88 cancer
screening screening to 266. The registries,
programs), programs), questionnaires except for
Oxford Oxford in Greece, France,
(mostly (mostly Spain, and Germany,
vegetarian vegetarian Ragusa were Greece,
volunteers), volunteers), administered and Naples,
and some and some during a where a
centers in centers in personal combination
Spain and Spain and interview. of different
Italy (mostly Italy (mostly active follow-
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Study Selection Comparability Outcome Tota
[
Representativ | Selection of Ascertainment | Outcome not Comparability | Assessment of | Long enough | Adequacy
eness of the non-exposed | of exposure present at start | on age and outcome follow-up (completene
exposed other factors (median >5 ss) of follow-
years) up (=85%
response
rate)
blood donors). | blood donors). up methods
The French The French was used. GC
and and included
Norwegian Norwegian cancers coded
cohorts were cohorts were as C16 from
all women all women the 10th

revision of the
International
Statistical
Classification
of Diseases.
They were
classified
according to
both anatomic
location
(cardia and
noncardia)
and Lauren
histologic type
(intestinal and
diffuse),
which
were validated
and confirmed
by a panel of
pathologists
who
reviewed
specimen
material and
pathology

84




Study Selection Comparability Outcome Tota
|
Representativ | Selection of Ascertainment | Outcome not Comparability | Assessment of | Long enough | Adequacy
eness of the non-exposed | of exposure present at start | on age and outcome follow-up (completene
exposed other factors (median >5 ss) of follow-
years) up (=85%
response
rate)
reports from
each center
Agnoli 1 1 0 1 2 1 1 0 7
(2013) Italian section | Italian section Riboli 2002 Excluding those | Effect estimate In Varese, Mean follow- | No statement
of the EPIC of the EPIC [104]: with cancer at | was adjusted for Turin, up 11.28 years
cohort, cohort, recruitment non-alcoholic Florence and
Volunteers volunteers Northern Italy: (except non- energy intake, Ragusa,
were recruited | were recruited | Extensive self- | melanoma skin | gender (analysis | incident cases
from five from five administrated cancer) of entire cohort were
centers centers quantitative only) and age identified by
dietary study cohort
Riboli 2002 questionnaires, linkage to the
[104]: containing up to databases of
260 food items the regional
Ragusa: Local and estimating cancer
blood donors individual registries,
association, average portions which are
population- systematically, considered
based were used high quality
recruitment in registries with
four towns, Ragusa: nearly
local teachers performed a complete
union, face-to-face cancer
and other dietary registration. In
sources interview using Naples,
a incident cases
Florence: computerised were
Breast cancer dietary program identified
screening through
participants Naples: linkage to the
(CSPO), men Semi- regional
and women quantitative archive of
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Study

Selection

Comparability

Outcome

Tota

Representativ

Selection of

Ascertainment

Outcome not

Comparability

Assessment of

Long enough

Adequacy

eness of the non-exposed | of exposure present at start | on age and outcome follow-up (completene
exposed other factors (median >5 ss) of follow-
years) up (=85%
response
rate)
from the food-frequency hospital
general questionnaires discharges,
population (with the same and by direct
standard telephone
Turin: Blood portion(s) contact where
donors, assigned to all necessary
employees, subjects)
volunteers, were used in
medical test Naples
users at
national health
service
Varese:
Volunteers
from resident
general
population,
mostly an
extension of
an ongoing
study
(ORDET)
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Supplemental Table 6. Results of the meta-analyses examining the association between olive
oil consumption and risk of individual cancer types. Bold cells denote statistically significant

associations.

“Highest vs. lowest” comparison

N RR (95%Cl) Heterogeneity

12, p
Analysis on
colorectal cancer
Overall analysis 7 0.90(0.79-1.03) 0.0%, 0.906
Subgroups by study
design
Case-control studies | 6 0.91(0.78-1.06) 0.0%, 0.835
Cohort studies 1 0.88(0.68-1.14) NC
Subgroups by
geographic region
Mediterranean 4 0.90(0.79-1.03) 0.0%, 0.877

(@)

Mixed Mediterranean No studies
Non-Mediterranean 3 0.85(0.47-1.55) 0.0%, 0.492

Subgroups by degree

of adjustment

Adjustment 3 0.91(0.79-1.05) 0.0%, 0.534
No adjustment 4 0.86(0.62-1.19)  0.0%, 0.855

Subgroups by overall
study quality

Low (NOS 1-3) 0 No studies

Intermediate (NOS 4-

6) 2 0.83(0.51-1.37) 0.0%, 0.974
High (NOS 7-9) 5 0.91(0.79-1.04) 0.0%, 0.727
Analysis on colon

cancer

Overall analysis 2 0.96(0.78-1.17) 0.0%, 0.642

Subgroups by study



design
Case-control studies
Cohort studies

N

0.96 (0.78-1.17)
No studies

o

0.0%, 0.642

Overall analysis

Subgroups by study
design

Case-control studies
Cohort studies

Overall analysis

Subgroups by study
design

Case-control studies
Cohort studies

Subgroups by
geographic region
Mediterranean

Mixed Mediterranean
Non-Mediterranean

Subgroups by degree
of adjustment
Adjustment

No adjustment

Subgroups by overall
study quality

Low (NOS 1-3)
Intermediate (NOS 4-
6)

High (NOS 7-9)

Overall analysis
Subgroups by study

design
Case-control studies

2 0.86 (0.57-1.30)

N

0.86 (0.57-1.30)
0 No studies

3 0.47(0.24-0.93)

3 0.47(0.24-0.93)
0 No studies

2 0.55(0.29-1.03)
0 No studies
1 0.15(0.02-1.05)

3 0.47(0.24-0.93)
0 No studies

0 No studies

0 No studies
3 0.47 (0.24-0.93)

4 0.75(0.53-1.05)

3 0.65 (0.46-0.93)

33.2%, 0.221

33.2%, 0.221

61.5%, 0.074

61.5%, 0.074

67.3%, 0.080

NC

61.5%, 0.074

61.5%, 0.074

62.0%, 0.048

46.2%, 0.156

88



Cohort studies

Subgroups by
geographic region
Mediterranean

Mixed Mediterranean
Non-Mediterranean

Subgroups by degree
of adjustment
Adjustment

No adjustment

Subgroups by overall
study quality

Low (NOS 1-3)
Intermediate (NOS 4-
6)

High (NOS 7-9)
Analysis on prostate
cancer

Overall analysis

Subgroups by study
design

Case-control studies
Cohort studies

Subgroups by
geographic region
Mediterranean

Mixed Mediterranean
Non-Mediterranean

Subgroups by degree
of adjustment
Adjustment

No adjustment

Subgroups by overall
study quality

Low (NOS 1-3)
Intermediate (NOS 4-
6)

1.15 (0.78-1.69)

0.72 (0.51-1.01)
1.15 (0.78-1.69)
0.46 (0.23-0.90)

0.81 (0.55-1.19)
0.54 (0.31-0.94)

No studies

1.15 (0.78-1.69)
0.65 (0.46-0.93)

0.61 (0.40-0.92)

0.61 (0.40-0.92)
No studies

0.46 (0.25-0.86)
No studies
0.67 (0.37-1.21)

0.64 (0.43-0.96)
0.21 (0.02-1.71)

No studies

0.80 (0.59-1.08)

NC

40.9%, 0.193
NC
NC

65.7%, 0.054
NC

NC
46.2%, 0.156

30.0%, 0.232

30.0%, 0.232

0.0%, 0.435

42.7%, 0.186

33.8%, 0.221
NC

NC
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| High (NOS 7-9)

| 3 0.44(0.26-0.75)

0.0%, 0.715

Snumber of study arm

90



Supplemental Figures

Supplemental Figure 1. Flow chart presenting the successive steps in the selection of eligible

studies.

Records identified
998 (PubMed)
1815 (EMBASE)

1000 (screened from
Google Scholar)

|

Records after
duplicates removed

2413

Irrelevant articles excluded

2317

“Snowball” procedure

) 22

Excluded with reasons

61

A

Y

Potentially eligible articles

57

Overlapping articles

10 A

v

Eligible articles on cancerrisk

46 (47 eligible studies)

v

Eligible articles on gastrointestinal or urogenital cancer

20 (21 eligible studies)




Supplemental Figure 2. Forest plot describing the association between high olive oil

consumption and risk for gastrointestinal cancer. Apart from the overall analysis, the subanalyses

on study design are presented.

Study
D

Case-control

Al-Qadasi gastric yes vs. no (2017)

Arafa colorectal yes vs_none (2011)

Azzeh colorectal =5 spw vs. <1 spw (2017)
Baroudi colorectal »=3 tpw vs_ <3 tpw (2014)
Baroudi gastric ==3 tpw vs. <3 tpw (2014)

Bidoli colorectal T3 vs. T1 (1992)

Bosetti esophageal =43.4 gpd vs. <4.2 gpd (2000)
Braga colorectal »43.4 gpd vs. <23.4 gpd (1998)
Buiatti gastric daily vs. less frequently (1989)

Jessri esophageal »median vs. <median (2012)
Launoy esophageal yes vs. no (1998)
Soler pancreatic T3 vs. T1(1998)

Tayyem colorectal yes vs. no (2016)
Subtotal (l-squared = 38.5%, p = 0.077)

Cohort

Agnoli colorectal 29.9-160.4 gpd vs. 0-19.3 gpd (2013)
Buckland gastric =1.7 g/1000 kcal/d vs. none (2010)
Subtotal {l-squared = 21 4%, p = 0253)

Overall (l-squared = 40.6%, p = 0.052)

NOTE: Weights are from random effects analysis

RR (95% CI)

0.46 (0.23, 0.90)
119 (0.52,2.72)
0.57 (0.23, 1.39)
0.78 (0.47, 1.29)
0.54 (0.31, 0.94)
0.83 (0.50, 1.38)
0.36 (0.18, 0.72)
0.94 (0.79, 1.12)
0.80 (0.65, 0.98)
0.15 (0.02, 1.05)
0.70 (0.54, 0.90)
0.58 (0.35, 0.97)

%
Weight

377
266
23
586
503
591
3562
16.08
14.85
053
12.66
578

0.89 (0.02, 40.28) 0.14

0.72 (0.61, 0.85)

0.88 (0.68, 1.14)
1.15(0.78, 1.69)
0.97 (0.75, 1.24)

0.77 (0.66, 0.89)

79.10

12.54
836
20.90

100.00

T
0197

50.8

92



Supplemental Figure 3. Forest plot describing the association between high olive oil
consumption and risk for gastrointestinal cancer. Apart from the overall analysis, the subanalyses

on study geographic region are presented.

Study %
D RR (95% Cl) Weight

]
Mediterranean 1
Agnoli colorectal 29 9-160 4 gpd vs. 0-19.3 gpd (2013) —IO— 088(068, 1.14) 1254
Baroudi colorectal >=3 tpw vs. <3 tpw (2014) —I-—— 0.78 (0.47,1.29) 586
Baroudi gastric >=3 tpw vs. <3 tpw (2014) —0—:— 054(0.31,094) 503
Bidoli colorectal T3 vs. T1 (1992) —0—— 0.83 (0.50,1.38) 591
Bosetti esophageal =43.4 gpd vs. <4.2 gpd (2000) —-—: 0.36(0.18,0.72) 352
Braga colorectal =43 4 gpd vs. <23 4 gpd (1998) :—0— 094(079,1.12) 1608
Buiatti gastric daily vs. less frequently (1989) —— 0.80(0.65,098) 1485
Launoy esophageal yes vs. no (1998) —— 0.70 (0.54,090) 1266
Soler pancreatic T3 vs. T1 (1898) —O—I— 058(035,097) 578
Subtotal (l-squared = 38.9%, p = 0.101) ¢ 0.77 (0.67,0.88) 8223

1
Mixed Mediterranean :
Buckland gastric =1.7 g/1000 kcal/d vs. none (2010) :—-O— 1.15(0.78,169) 836
Subtotal (l-squared =%, p=".) :<:> 1.15(0.78,1.69) 836
. !
Non-Mediterranean :
Al-Qadasi gastric yes vs. no (2017) —0—:— 0.46 (0.23,090) 377
Arafa colorectal yes vs. none (2011) —:—-0— 1.19(0.52, 272) 266
Azzeh colorectal »5 spw vs. <1 spw (2017) —_— 0.57(0.23,1.39) 2.
Jessri esophageal »median vs. <median (2012) , 0.15(0.02, 1.05) 053
Tayyem colorectal yes vs. no (2016) : 0.89 (0.02, 40.28) 0.14
Subtotal (l-squared = 24.1%, p = 0.261) <> 060 (0.35,1.03) 941

:
Overall (l-squared = 40.6%, p = 0.052) o 0.77 (0.66, 0.89) 100.00
NOTE: Weights are from random effects analysis E

T I

0197

508

93



Supplemental Figure 4. Forest plot describing the association between high olive oil
consumption and risk for gastrointestinal cancer. Apart from the overall analysis, the subanalyses

on degree of adjustment are presented.

Study %
D RR (95% CI) Weight
1
Multivariate 1
Agnoli colorectal 29.9-160 4 gpd vs. 0-19.3 gpd (2013) —Io— 088 (068,114) 1254
Al-Qadasi gastric yes vs. no (2017) —0—5— 046(0.23,090) 377
Azzeh colorectal =5 spw vs. <1 spw (2017) —0—:—— 057(023,139) 2.3
Bosetti esophageal =43 4 gpd vs. <4 2 gpd (2000) —o—: 036(0.18,072) 352
Braga colorectal =43.4 gpd vs. <23.4 gpd (1998) :—o— 094(0.79,112) 16.08
Buckland gastric =1.7 g/1000 kcal/d vs. nane (2010) :—-0— 115(0.78,169) 836
Buiatti gastric daily vs. less frequently (1989) —— 0.80(065,098) 1485
Jessri esophageal »median vs. <median (2012) : 0.15(0.02,1.05) 0.53
Launoy esophageal yes vs. no (1998) —— 0.70(0.54,090) 1266
Soler pancreatic T3 vs. T1(1998) —0—:— 0.58 (0.35,0.97) 578
Subtotal (l-squared = 56.3%, p = 0.015) ¢ 0.76 (0.63,0.90) 80.40
:
Univariate :
Avrafa colorectal yes vs. none (2011) —_—— 1.19(0.52,2.72) 266
Baroudi colorectal >=3 tpw vs. <3 tpw (2014) —_— 0.78(047,1.29) 586
Baroudi gastric ==3 tpw vs. <3 tpw (2014) —0+ 054(0.31,094) 503
Bidoli colorectal T3vs. T1(1992) —_— 0.83 (0.50, 1.38) 591
Tayyem colorectal yes vs. no (2016) : 0.89(0.02,40.28) 0.14
Subtotal (l-squared = 0.0%, p = 0.602) ¢ 076 (0.57,1.01) 1960
- 1
Overall (I-squared = 40.6%, p = 0.052) ¢ 077 (0.66,0.89) 100.00
NOTE: Weights are from random effects analysis E
T T

0197 1 50.8

94



Supplemental Figure 5. Forest plot describing the association between high olive oil
consumption and risk for gastrointestinal cancer. Apart from the overall analysis, the subanalyses

on overall study quality are presented.

Study %

D RR (95% CI) Weight
1

NOS 4.6 1

Bidoli colorectal T3vs. T1 (1992) —Io-— 0.83(0.50,1.38) 591

Buckland gastric =1.7 g/1000 kcal/d vs. nane (2010) E—-o— 115(0.78,169) 836

Tayyem colorectal yes vs_ no (2016) : 0.89(0.02,40.28) 0.14

Subtotal (l-squared = 0.0%, p = 0.609) K> 1.02(0.75,1.38) 1441

. !

NOS 7-9 ,

Agnoli colorectal 29.9-160.4 gpd vs. 0-19.3 gpd (2013) ;o— 0.88(068,1.14) 1254

Al-Qadasi gastric yes vs. no (2017) —0—:— 0.46(0.23,090) 3.77

Avrafa colorectal yes vs. none (2011) —:—-0— 1.19(0.52,2.72) 266

Azzeh colorectal =5 spw vs. <1 spw (2017) —0—:—— 0.57(0.23,1.39) 2.3

Baroudi colorectal =3 tpw vs. <3 tpw (2014) —:0—— 078(047,1.29) 586

Baroudi gastric ==3 tpw vs. <3 tpw (2014) —0—:— 0.54(0.31,094) 503

Bosetti esophageal =43.4 gpd vs. <4.2 gpd (2000) —0—: 0.36 (0.18,0.72) 3.52

Braga colorectal =43.4 gpd vs. <23.4 gpd (1998) —— 094 (0.79,1.12) 16.08

Buiatti gastric daily vs. less frequently (1989) 0.80 (0.65,0.98) 14.85
0.15(0.02,1.05) 053
0.70 (0.54,0.90) 12.66
058(0.35,097) 578

073(0.62,086) 8559

Jessri esophageal *median vs. <median (2012)
Launoy esophageal yes vs. no (1998)

Soler pancreatic T3 vs. T1 (1998)

Subtotal {l-squared =45 5%, p = 0.043)

Overall (l-squared = 40.6%, p = 0.052) 0.77 (0.66,0.89) 100.00

--@-@}-i-- {-

NOTE: Weights are from random effects analysis

T !
0197 1 50.8

95



Supplemental Figure 6. Forest plot describing the association between high olive oil
consumption and risk for colorectal cancer. Apart from the overall analysis, the subanalyses on

study design are presented.

Study %
D RR (95% CI) Weight
1
1
Case-control 1
1
1
Arafa colorectal yes vs. none (2011) — 1.19(0.52,2.72) 251
1
Azzeh colorectal =5 spw vs. <1 spw (2017) —0—:— 0.57 (0.23, 1.39) 215
1
Baroudi colorectal »=3 tpw vs. <3 tpw (2014) —0—:— 0.78 (0.47, 1.29) 6.71
1
Bidoli colorectal T3 vs. T1(1892) —OI— 0.83 (0.50, 1.38) 6.79
|
Braga colorectal =43 4 gpd vs. <23 .4 gpd (1998) —— 094(0.79,1.12) 56.12
Tayyem colorectal yes vs. no (2016) ", 0.89 (0.02, 40.28) 0.12
1
Subtotal (I-squared = 0.0%, p = 0.835) ¢ 0.91 (0.78, 1.06) 74.39
1
1
1
Cohort :
1
Agnoli colorectal 29.9-160.4 gpd vs. 0-19.3 gpd (2013) —— 0.88 (0.68, 1.14) 2561
Subtotal (l-squared = %, p=.) Q 0.88 (0.68, 1.14) 2561
1
1
1
Overall (--squared = 0.0%, p = 0.908) ! 090(0.79,1.03)  100.00
1
1
1
NOTE: Weights are from random effects analysis 1
1
I I

0197

508
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Supplemental Figure 7. Forest plot describing the association between high olive oil
consumption and risk for colorectal cancer. Apart from the overall analysis, the subanalyses on

study geographic region are presented.

Study %

D RR (95% CI) Weight
1
1

Mediterranean 1
1

Agnoli colorectal 29.9-160.4 gpd vs. 0-19.3 gpd (2013) — 0.88 (0.68, 1.14) 2561
(i

Baroudi colorectal >=3 tpw vs. <3 tpw (2014) —0+— 0.78 (0.47, 1.29) 6.71
1

Bidoli colorectal T3 vs. T1 (1992) —O—I — 0.83 (0.50, 1.38) 6.79
1

Braga colorectal =43.4 gpd vs. <23.4 gpd (1998) 0.94(0.79,1.12) 56.12

——
Subtotal (-squared = 0.0%, p = 0.877) ¢ 090(079,1.03) 9523

Non-Mediterranean
Arafa colorectal yes vs. none (2011) e 1.19(0.52,2.72) 251
Azzeh colorectal =5 spw vs. =1 spw (2017) e 0.57 (0.23, 1.39) 215

Tayyem colorectal yes vs. no (2016)

0.89 (0.02,40.28) 0.

1
1
1
1
1
1
1
1
1
1
—_
1
1
4
1
Subtotal {-squared = 0.0%, p = 0.492) <i> 0.85(0.47,155) 477
1
1
N 1
¢
1
1
1
1
!
1

]

Overall (-squared = 0.0%, p = 0.906) 0.90(0.79,1.03)  100.00

NOTE: Weights are from random effects analysis

0197 508
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Supplemental Figure 8. Forest plot describing the association between high olive oil
consumption and risk for colorectal cancer. Apart from the overall analysis, the subanalyses on

degree of adjustment are presented.

Study %
D RR (95% CI) Weight
1
1
Multivariate 1 ‘
1
Agnoli colorectal 29.9-160.4 gpd vs. 0-19.3 gpd (2013) —— 0.88 (0.68, 1.14) 2561
1
Azzeh colorectal =5 spw vs. <1 spw (2017) : 0.57 (0.23, 1.39) 215
|
Braga colorectal #43.4 gpd vs. <23.4 gpd (1998) —— 0.94 (0.79, 1.12) 56.12
Subtotal (l-squared = 0.0%, p = 0.534) 4} 0.91 (0.79, 1.05) 83.88
1
1
1
Univariate :
1
Arafa colorectal yes vs. none (2011) —:—o— 1.19(0.52,2.72) 251
1
Baroudi colorectal >=3 tpw vs. <3 tpw (2014) —0+— 0.78 (0.47,1.29) 6.71
1
Bidoli colorectal T3 vs. T1 (1892) —_— 083 (0.50,1.38) 679
1
Tayyem colorectal yes vs. no (2016) -Jl 0.89 (0.02, 40.28) 0.12
Subtotal (I-squared = 0.0%, p = 0.855) <J';> 0.86 (0.62, 1.19) 16.12
1
1
1
Overall (--squared = 0.0%, p = 0.908) ¢ 090(0.79,1.03)  100.00
1
1
1
NOTE: Weights are from random effects analysis 1
1
I I
0197 1 508
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Supplemental Figure 9. Forest plot describing the association between high olive oil

consumption and risk for colorectal cancer. Apart from the overall analysis, the subanalyses on

overall study quality are presented.

Study

NOS 4-6

Bidoli colorectal T3 vs. T1(1992)

Tayyem colorectal yes vs. no (2016)

Subtotal (l-squared = 0.0%, p = 0.974)

NOS 7-9

Agnoli colorectal 29.9-160.4 gpd vs. 0-19.3 gpd (2013)
Arafa colorectal yes vs. none (2011)

Azzeh colorectal 5 spw vs. <1 spw (2017)

Baroudi colorectal =3 fpw vs. <3 tpw (2014)

Braga colorectal =43.4 gpd vs. <23.4 gpd (1998)

Subfotal (l-squared =0.0%, p=0.727)

Overall (l-squared = 0.0%, p = 0.906)

NOTE: Weights are from random effects analysis

RR (95% ClI)

0.83 (0.50, 1.38)
0.89 (0.02, 40.28)

0.83 (0.51,1.37)

0.88 (0.68, 1.14)
1.19 (052, 2.72)
0.57 (0.23, 1.39)
0.78 (0.47, 1.29)
0.94 (0.79, 1.12)

0.91(0.79, 1.04)

0.90 (0.79, 1.03)

%

Weight

6.79
012

6.90

2561
251
215
6.71
56.12

93.10

100.00

0197

50.8
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Supplemental Figure 10. Forest plot describing the association between high olive oil

consumption and risk for colon cancer. Apart from the overall analysis, the subanalyses on study

design are presented.

Study

Case-control
Bidoli colon T3 vs. T1 (1992)
Braga colon >43.4 gpd vs. <23.4 gpd (1998)

Subtotal (l-squared = 0.0%, p = 0.642)

Overall (I-squared = 0.0%. p = 0.642)

NOTE: Weights are from random effects analysis

RR (95% Cl)

==

1.10 (0.59, 2.04)

0.94 (0.76, 1.16)

0.96 (0.78, 1.17)

0.96 (0.78, 1.17)

%

Weight

10.42

89.58

100.00

100.00

1

2.04

100



Supplemental Figure 11. Forest plot describing the association between high olive oil

consumption and risk for rectal cancer. Apart from the overall analysis, the subanalyses on study

design are presented.

Study

Case-control

Bidoli rectal T3 vs. T1 (1992)

Braga rectal >43.4 gpd vs. <23.4 gpd (1998)

Subtotal (l-squared = 33.2%, p = 0.221)

Qverall (l-squared = 33.2%, p = 0.221)

NOTE: Weights are from random effects analysis

RR (95% Cl)

0.60 (0.28, 1.25)

0.97 (0.75, 1.25)

0.86 (0.57, 1.30)

0.86 (0.57, 1.30)

%

Weight

23.70

76.30

100.00

100.00

T
.284

3.52
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Supplemental Figure 12. Forest plot describing the association between high olive oil
consumption and risk for esophageal cancer. Apart from the overall analysis, the subanalyses on

study design are presented.

Study %

D RR (95% CI) Weight

Case-control
Bosetti esophageal >43.4 gpd vs. <4.2 gpd (2000) 0.36 (0.18, 0.72) 35.99

Jessri esophageal >median vs. <median (2012)

0.15(0.02, 1.05)  10.04
Launoy esophageal yes vs. no (1998) 0.70 (0.54, 0.90) 53.96
Subtotal (I-squared = 61.5%, p = 0.074) 0.47 (0.24, 0.93) 100.00

Overall (I-squared = 61.5%, p = 0.074) 047 (0.24,093)  100.00

NOTE: Weights are from random effects analysis

T
0214 1 46.7
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Supplemental Figure 13. Forest plot describing the association between high olive oil
consumption and risk for esophageal cancer. Apart from the overall analysis, the subanalyses on

study geographic region are presented.

Study %

ID RR (95% CI) Weight
1
1

Mediterranean !
1

Bosetti esophageal >43.4 gpd vs. <4.2 gpd (2000) —_— 0.36(0.18, 0.72) 35.99

1
1
Launoy esophageal yes vs. no (1998) | == 0.70 (0.54, 0.90) 53.96
1
1
)

Subtotal (I-squared = 67.3%, p = 0.080) <> 0.55 (0.29, 1.03) 89.96

Jessri esophageal >median vs. <median (20123 0.15 (0.02, 1.05) 10.04

1

Subtotal (I-squared = %, p =) <>> 0.15 (0.02, 1.05) 10.04
1

. 1
1

1
1
1
1
Non-Mediterranean .
1
1
1
1
1

Overall (I-squared = 61.5%, p = 0.074) 0.47 (0.24, 0.93) 100.00

NOTE: Weights are from random effects analysis

I I
.0214 1 48.7
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Supplemental Figure 14. Forest plot describing the association between high olive oil
consumption and risk for esophageal cancer. Apart from the overall analysis, the subanalyses on

degree of adjustment are presented.

Study %
ID RR (95% CI) Weight
Multivariate

Bosetti esophageal >43.4 gpd vs. <4.2 gpd (2000) 0.36 (0.18, 0.72) 35.99

Jessri esophageal >median vs. <median (2012)

0.15(0.02, 1.05)  10.04
Launoy esophageal yes vs. no (1998) 0.70 (0.54, 0.90) 53.96
Subtotal (I-squared = 61.5%, p = 0.074) 0.47 (0.24, 0.93) 100.00

Overall (I-squared = 61.5%, p = 0.074) 047 (0.24,093)  100.00

NOTE: Weights are from random effects analysis

T
0214 1 46.7
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Supplemental Figure 15. Forest plot describing the association between high olive oil
consumption and risk for esophageal cancer. Apart from the overall analysis, the subanalyses on

overall study quality are presented.

Study %
D RR (95% CI) Weight
NOS 7-9

Bosetti esophageal >43.4 gpd vs. <4.2 gpd (2000) 0.36 (0.18, 0.72) 35.99

Jessri esophageal >median vs. <median (2012)

0.15(0.02, 1.05)  10.04
Launoy esophageal yes vs. no (1998) 0.70 (0.54, 0.90) 53.96
Subtotal (I-squared = 61.5%, p = 0.074) 0.47 (0.24, 0.93) 100.00

Overall (I-squared = 61.5%, p = 0.074) 047 (0.24,093)  100.00

NOTE: Weights are from random effects analysis

T
0214 1 46.7
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Supplemental Figure 16. Forest plot describing the association between high olive oil
consumption and risk for gastric cancer. Apart from the overall analysis, the subanalyses on

study design are presented.

Study %

ID RR (95% CI) Weight

Case-control

Al-Qadasi gastric yes vs. no (2017) 046 (023, 090) 1584

Baroudi gastric >=3 tpw vs. <3 tpw (2014) 054(031,094) 1964

Buiatti gastric daily vs. less frequently (1989) 0.80 (0.65, 0.98) 37.11

)

Subtotal (I-squared = 46.2%, p = 0.156) 0.65 (0.46, 0.93) 72.60

Cohort

Buckland gastric 1.7 g/1000 kcal/d vs. none (2010) —_— 1.15(0.78, 1.69) 2740

<> 1.15 (0.78, 1.69) 27.40
Overall (l-squared = 62.0%, p = 0.048) <>=- 0.75 (0.53, 1.05) 100.00
1
1
1
1
M

Subtotal (l-squared = %, p=.)

NOTE: Weights are from random effects analysis

235 1 426
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Supplemental Figure 17. Forest plot describing the association between high olive oil
consumption and risk for gastric cancer. Apart from the overall analysis, the subanalyses on

study geographic region are presented.

Study %

D RR (95% CI) Weight

Mediterranean

Baroudi gastric >=3 tpw vs. <3 tpw (2014)

0.54 (0.31,094) 19.64
0.80 (0.65, 0.98) 37.11

1
1
1
1
1
.
—_
1
Sublotal (I-squared = 40.9%, p = 0.193) <> 0.72 (051, 1.01) 56.75

Buiatti gastric daily vs. less frequently (1989)

Mixed Mediterranean

Buckland gastric »1.7 g/1000 kcal/d vs. none (2010) R e 1.15(0.78, 1.69) 27.40

1
1
1
1
1
1
:
1
Subtotal (I-squared = %, p = ) :<:> 1.15 (0.78, 1.69) 27.40
1
1
1
1
1
1
1
1
1
1

Non-Mediterranean

Al-Qadasi gastric yes vs. no (2017)

0.46 (0.23,0.90) 15.84

Subtotal (I-squared = %, p = ) Q 0.46 (0.23, 0.90) 15.84
Overall (I-squared = 62.0%, p = 0.048) <>=- 0.75 (0.53, 1.05) 100.00

NOTE: Weights are from random effects analysis

235 1 4.26
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Supplemental Figure 18. Forest plot describing the association between high olive oil
consumption and risk for gastric cancer. Apart from the overall analysis, the subanalyses on

degree of adjustment are presented.

Study %
D RR (95% CI) Weight
Multivariate

Buckland gastric 1.7 g/1000 kcal/d vs. none (2010)

1
1
1
i

Al-Qadasi gastric yes vs. no (2017) : 046 (023, 090) 1584
1
1
——— 1.15(0.78, 1.69) 27.40
1
1

Buiatti gastric daily vs. less frequently (1989) 0.80 (0.65, 0.98) 37.11
Subtotal (I-squared = 65.7%, p = 0.054) [ 0.81 (0.55, 1.19) 80.36

Univariate

Baroudi gastric >=3 tpw vs. <3 tpw (2014)

e
1
<:
1
1
1
1
1
1
1
1
1
:
1
1
Sublotal (I-squared = %, p = ) <>}> 0.54(031,094) 1964
1
1
1
1
<>
1
1
1
1
1
.

054 (0.31,0.04) 19.64

Overall (l-squared = 62.0%, p = 0.048) 3 0.75 (0.53, 1.05) 100.00

NOTE: Weights are from random effects analysis

235 1 426
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Supplemental Figure 19. Forest plot describing the association between high olive oil
consumption and risk for gastric cancer. Apart from the overall analysis, the subanalyses on

overall study quality are presented.

Study %
D RR (95% CI) Weight
NOS 4-6

Buckland gastric >1.7 g/1000 kcal/d vs. none (2010) —_— 1.15(0.78, 1.69) 2740

<> 115 (0.78, 1.69) 27.40

Subtotal (I-squared = %, p=.)

NOS 7-9

Al-Qadasi gastric yes vs. no (2017) 0.46 (0.23,0.90) 1584

Baroudi gastric >=3 tpw vs. <3 tpw (2014) 054(031,094) 1964

Buiatti gastric daily vs_ less frequently (1989) 0.80 (065, 098) 3711

Subtotal (I-squared = 46.2%, p = 0.156) 0.65 (0.46, 0.93) 72.60

Overall (l-squared = 62.0%, p = 0.048) 3 0.75 (0.53, 1.05) 100.00

NOTE: Weights are from random effects analysis

1]

235 1 426
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Supplemental Figure 20. Forest plot describing the association between high olive oil
consumption and risk for urinary cancer. Apart from the overall analysis, the subanalyses on

study design are presented.

Study %

ID RR (95% Cl) Weight

Case-control

Askari prostate >median vs. <median (2016) —_— 0.40 (0.15, 1.07) 11.76
1
1

Berroukche prostate =100 gpd vs. <7.3 gpd (2012) —(-0— 0.50 (0.26, 0.96) 17.26
1
1

Bitterman urinary yes vs. no (1991) —_— 0.29 (0.20, 0.42) 2297

Brinkman bladder »>=3.9 gpd vs. <1.6 gpd (2011) 0.47 (0.28, 0.78) 20.02

Hodge prostate >=025 Ipm vs. <0.005 Ipm (2004) - 0380 (059, 1.08) 2414

Tzonou prostate >=33 fpm vs. none (1999)

1
1
|
—_—
]
1
:
1
1
1
I
Subtotal (I-squared = 72.9%, p = 0.002) <> 046 (0.29,0.72)  100.00
1
1
1
1
1
1
.
1
1

021 (0.02,1.71) 3.84

Overall (I-squared = 72.9%, p = 0.002) 046 (0.29,0.72)  100.00

NOTE: Weights are from random effects analysis

025 1 40
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Supplemental Figure 21. Forest plot describing the association between high olive oil

consumption and risk for urinary cancer. Apart from the overall analysis, the subanalyses on

study geographic region are presented.

Study

Mediterranean
Berroukche prostate >100 gpd vs. <7.3 gpd (2012)

Bitterman urinary yes vs. no (1991)

Tzonou prostate >=33 tpm vs_ none (1999)

Subtotal (l-squared = 8.6%, p = 0.335)

Non-Mediterranean

Askari prostate >median vs. <median (2016)
Brinkman bladder >=3.9 gpd vs. <1.6 gpd (2011)
Hodge prostate »=0.25 Ipm vs. <0.005 Ipm (2004)

Subtotal (l-squared = 52.5%, p = 0.122)

Overall (l-squared = 72.9%, p = 0.002)

NOTE: Weights are from random effects analysis

RR (95% CI)

0.50 (0.26,
0.29 (0.20
021 (0.02

033 (0.23,

0.40 (015,
0.47 (0.28
0.80 (0.59

0.60 (0.38

0.46 (0.29,

. 0.96)
,0.42)
,1.71)

, 0.48)

L 1.07)
,0.78)
, 1.08)

,0.93)

,0.72)

%

Woeight

17.26
2297
384

4408

11.76
20.02
2414

55.92

100.00

025

40
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Supplemental Figure 22. Forest plot describing the association between high olive oil
consumption and risk for urinary cancer. Apart from the overall analysis, the subanalyses on

degree of adjustment are presented.

Study %
D RR (95% CI) Weight
Multivariate

1
1
:
Askari prostate >median vs. <median (2016) —0:— 0.40(0.15,1.07) 11.76
1
Berroukche prostate >100 gpd vs. <7.3 gpd (2012) —;-0— 0.50 (0.26, 0.96) 17.26
1
Brinkman bladder >=3 9 gpd vs. <1.6 gpd (2011) —IO— 047 (028,078) 2002

Hodge prostate >=0.25 Ipm vs. <0.005 Ipm (2004) —_— 0.80(059,1.08) 2414

Subtotal (I-squared = 38.8%, p = 0.179) 059 (0.42,0.83) 73.18
Univariate

Bitterman urinary yes vs. no (1991) —_— 0.29 (0.20,0.42) 2297

Tzonou prostate »>=33 tpm vs. none (1999)

Subtotal (I-squared = 0.0%, p = 0.753) O

Overall (l-squared = 72.9% p = 0.002) <> 046 (029, 0.72) 100.00

021002, 1.71) 3.84

029 (0.20,0.41) 26.82

NOTE: Weights are from random effects analysis

025 1 40
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Supplemental Figure 23. Forest plot describing the association between high olive oil
consumption and risk for urinary cancer. Apart from the overall analysis, the subanalyses on

overall study quality are presented.

Study %
ID RR (95% Cl) Weight
NOS 1-3

Bitterman urinary yes vs. no (1991) 0.29(020,042) 2297

Ot

Subtotal (I-squared = .%,p=.) 0.29(0.20,042) 2297
NOS 4-6

Hodge prostate »=0.25 lpm vs. <0.005 lpm (2004) —_— 0.80(0.59,1.08) 2414

<>> 0.80(0.59,108) 2414

Subtotal (-squared= %, p=)

NOS7-9
Askari prostate »median vs. <median (2016) 040(0.15,107) 1176
Berroukche prostate =100 gpd vs. <7.3 gpd (2012) 0.50(0.26,096) 1726

Brinkman bladder >=3.9 gpd vs. <1.6 gpd (2011) 0.47(0.28,0.78) 20.02

Tzonou prostate ==33 tpm vs. none (1999) 0.21(0.02,1.71) 384

Subtotal (Isquared = 0.0%, p = 0.874) 0.46(0.32,066) 52.89

Overall (l-squared = 72.9%, p = 0.002) 0.46(0.29,072) 100.00

NOTE: Weights are from random effects analysis

v

025 1 40
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Supplemental Figure 24. Forest plot describing the association between high olive oil
consumption and risk for prostate cancer. Apart from the overall analysis, the subanalyses on

study design are presented.

Study %

D RR (95% Cl)  Weight

Case-control
Askari prostate >median vs. <median (2016) 0.40 (0.15, 1.07) 14.47
Berroukche prostate >100 gpd vs. <7.3 gpd (2012) 0.50 (0.26,0.96) 26.73

Hodge prostate >=0.25 Ipm vs. <0.005 Ipm (2004) 0.80 (0.59, 1.08) 55.14

Tzonou prostate >=33 tpm vs. none (1999) 0.21(0.02,1.71) 3.65

1
1
.
.
1
1
.
- e
1
1
.
—_—
:
1
1
1
1
.
:
Subtotal (l-squared = 30.0%, p = 0.232) <> 0.61(0.40,0.92) 100.00
.
1
1
1
1
i
1
1
.
1

Overall (l-squared = 30.0%, p = 0.232) 0.61(0.40,0.92) 100.00

NOTE: Weights are from random effects analysis

.025 1 40
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Supplemental Figure 25. Forest plot describing the association between high olive oil
consumption and risk for prostate cancer. Apart from the overall analysis, the subanalyses on

study geographic region are presented.

Study %

ID RR(95% Cl)  Weight

Mediterranean

Berroukche prostate =100 gpd vs. <7.3 gpd (2012) 0.50 (0.26, 0.96)26.73

Tzonou prostate >=33 tpm vs. none (1999) 0.21(0.02, 1.71)3.65

Subtotal (l-squared = 0.0%, p = 0.435) 0.46 (0.25, 0.86)30.39
Non-Mediterranean

Askari prostate >median vs. <median (2018) 0.40(0.15, 1.07)14.47
Hodge prostate >=0.25 Ipm vs. <0.005 Ipm (2004) B 0.80(0.59, 1.08)55.14
Subtotal (l-squared =42.7%, p = 0.186) > 0.67 (0.37, 1.21)69.81

Overall (I-squared = 30.0%, p = 0.232) 0.61 (0.40, 0.92)100.00

NOTE: Weights are from random effects analysis

I I
.025 40

ool 0]

Yy
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Supplemental Figure 26. Forest plot describing the association between high olive oil

consumption and risk for prostate cancer. Apart from the overall analysis, the subanalyses on

degree of adjustment are presented.

Study %
ID RR (95% Cl)  Weight
Multivariate E
Askari prostate >median vs. <median (2016) —_— 0.40 (0.15, 1.0714.47
1
Berroukche prostate >100 gpd vs. <7.3 gpd (2012) —0—5— 0.50 (0.26, 0.96p6.73
1
Hodge prostate >=0.25 lpm vs. <0.005 Ipm (2004) — 0.80 (0.59, 1.08p5.14
1
Subtotal (I-squared = 33.8%, p = 0.221) <> 0.64 (0.43, 0.96p6.35
Univariate !
Tzonou prostate >=33 tpm vs. none (1999) : 0.21 (0.02, 1.71B.65
I
|
Subtotal (l-squared = .%, p =) <> 0.21(0.02, 1.71B.65
I
I
i
Overall (l-squared = 30.0%, p = 0.232) <> 0.61 (0.40, 0.92)100.00
NOTE: Weights are from random effects analysis |
T ' T
.025 1 40
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Supplemental Figure 27. Forest plot describing the association between high olive oil
consumption and risk for prostate cancer. Apart from the overall analysis, the subanalyses on

overall study quality are presented.

Study %
ID RR (95% Cl) Weight
NOS 4-6

Hodge prostate >=0.25 Ipm vs. <0.005 Ipm (2004) - 0.80 (0.59, 1.08) 55.14

Subtotal (-squared =.%, p =.) b 0.80 (0.59, 1.08) 55.14
NOS 7-9
Askari prostate >median vs. <median (2016)

0.40 (0.15, 1.07) 14.47

Berroukche prostate >100 gpd vs. <7.3 gpd (2012) 0.50 (0.26, 0.96) 26.73

Tzonou prostate >=33 tpm vs. none (1999) 0.21(0.02, 1.71) 3.65

Subtotal (--squared = 0.0%, p = 0.715) 0.44 (0.26, 0.75) 44.86

Overall (I-squared = 30.0%, p = 0.232) 0.61 (0.40, 0.92) 100.00

NOTE: Weights are from random effects analysis

00”01

T T
.025 1 40
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Supplemental Figure 28. Funnel plot of the meta-analysis on gastrointestinal cancer risk

showing evidence of publication bias as moderate asymmetry.
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Supplemental Figure 29. Plot depicting the modifying effect mediated by gender upon the
association between gastrointestinal cancer and high olive oil intake. The circle sizes represent

the inverse of each within-study variance.
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