
Supplementary Figure 1.   Flowchart for selection of study participants from the Moli-sani Study, 2005-2010.
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Supplementary Table 1. Multivariable-adjusted linear regression models for the association between olive oil intake (1 tablespoon increment per day) and established chronic disease risk factors in the Moli-sani Study cohort (n=22,895). 
	
	Olive oil intake 

	Risk factors
	Regression

coefficient β
	Lower 95%CI
	Upper 95%CI
	P- value

	Biomarkers of renal function1
	
	
	
	

	Cystatin C, mg/dL
	-0.006
	-0.009
	-0.003
	0.0002

	Creatinine, mg/dL
	-0.003
	-0.005
	0.0001
	0.061

	Biomarkers of glucose metabolism1
	
	
	
	

	Blood glucose, mg/dL
	-0.004
	-0.007
	-0.001
	0.0032

	Insulin, pmol/L
	0.002
	-0.006
	0.009
	0.66

	C-peptide, ng/mL
	0.007
	-0.001
	0.014
	0.077

	Biomarkers of lipid metabolism
	
	
	
	

	Total blood cholesterol, mg/dL
	-1.040
	-1.73
	-0.34
	0.0034

	HDL-cholesterol, mg/dL
	-0.205
	-0.434
	0.024
	0.079

	Triglycerides, mg/dL 1
	-0.023
	-0.031
	-0.015
	<.0001

	Apolipoprotein A1, g/L
	-0.007
	-0.012
	-0.002
	0.0088

	Apolipoprotein B100, g/L
	-0.003
	-0.007
	0.001
	0.16

	Lipoprotein a, mg/dL
	0.221
	-0.158
	0.600
	0.25

	Inflammatory biomarkers
	
	
	
	

	C-reactive protein, mg/dL1
	-0.021
	-0.037
	-0.005
	0.0090

	White blood cell count, x109/L1
	-0.001
	-0.005
	0.003
	0.60

	Granulocyte-to-lymphocyte ratio 
	-0.022
	-0.038
	-0.006
	0.0067

	Cardiovascular risk factors 
	
	
	
	

	Systolic blood pressure, mmHg
	-0.885
	-1.183
	-0.586
	<.0001

	Diastolic blood pressure, mmHg
	-0.361
	-0.512
	-0.204
	<.0001

	Heart rate, bpm
	-0.298
	-0.470
	-0.127
	0.0007

	
	
	
	
	

	Serum Vitamin D, µg/dL
	0.530
	0.375
	0.686
	<.0001


Regression coefficient β obtained from multivariable linear regression models controlled for sex, age, educational level, residence, housing tenure, marital status, smoking status, body mass index, leisure-time physical activity, history of cancer, history of cardiovascular disease, diabetes, hypertension, hyperlipidaemia, residence, menopausal status, hormonal contraception, hormonal replacement therapy and the Mediterranean diet score deprived of its fat component. Biomarkers were measured in serum blood samples. 1 Logarithm

Supplementary Table 2. All-cause and cancer mortality risk estimates associated with biomarkers (1-unit increase) in the Moli-sani Study cohort (n=22,895) from multivariable-adjusted COX regression model including the olive oil intake (1 tablespoon increment per day; continuous) as covariate. 
	
	All-cause mortality
	Cancer mortality

	
	Hazard ratio

(95%CI)
	Lower

95%CI
	Upper 95%CI
	p-value
	Hazard ratio

(95%CI)
	Lower

95%CI
	Upper 95%CI
	p-value

	Cystatin C, mg/dL; (logarithm)
	3.36
	2.78
	4.07
	<.0001
	1.43
	0.98
	2.07
	0.061

	Blood glucose, mg/dL; (logarithm)
	1.42
	1.12
	1.79
	0.0038
	1.53
	1.03
	2.27
	0.035

	Total blood cholesterol, mg/dL
	0.998
	0.996
	0.999
	<.0001
	0.999
	0.997
	1.001
	0.19

	Triglycerides, mg/dL; (logarithm)
	0.97
	0.88
	1.06
	0.50
	1.01
	0.87
	1.18
	0.87

	Apolipoprotein A1, g/L
	1.01
	0.87
	1.16
	0.93
	1.11
	0.88
	1.39
	0.38

	C-reactive protein, mg/dL1
	1.16
	1.11
	1.22
	<.0001
	1.11
	1.03
	1.19
	0.0063

	Granulocyte-to-lymphocyte ratio
	1.11
	1.09
	1.13
	<.0001
	1.08
	1.05
	1.12
	<.0001

	Systolic blood pressure, mmHg
	1.00
	1.00
	1.01
	0.0070
	1.00
	1.00
	1.01
	0.047

	Diastolic blood pressure, mmHg
	1.00
	1.00
	1.01
	0.019
	1.01
	1.00
	1.02
	0.014

	Heart rate, bpm
	1.02
	1.01
	1.02
	<.0001
	1.01
	1.01
	1.02
	<.0001

	Serum Vitamin D, µg/dL
	0.98
	0.98
	0.99
	<.0001
	0.98
	0.97
	0.99
	0.0002


Hazard ratios with 95% confidence intervals obtained from Cox regression models adjusted for sex, age, educational level, residence, housing tenure, marital status, smoking status, BMI, leisure-time physical activity, history of cancer, history of cardiovascular disease, diabetes, hypertension, hyperlipidaemia, residence, menopausal status, hormonal contraception, hormonal replacement therapy, Mediterranean diet score deprived of its fat component, and olive oil consumption. 
Supplementary Table 3. Dietary factors across categories of olive oil consumption in the Moli-sani Study cohort (n= 22,895)
	
	Olive oil consumption (Tbsp/d)

	
	>0 to ≤1.5 Tsp
	>1.5 to ≤2 
	>2 to ≤2.5 
	>2.5 to ≤3 
	>3 
	p-value

	N of subjects (%)
	3,638 (15.9)
	5,321 (23.2)
	5,541 (24.2)
	3,938 (17.2)
	4,457 (19.5)
	-

	Mediterranean diet score (means±SD)
	3.2 ± 1.3
	3.7 ± 1.5
	4.4 ± 1.5
	5.0 ± 1.5
	5.5 ± 1.4
	<.0001

	Food groups (g/d; means±SD)
	
	
	
	
	
	

	Vegetables 
	88.0 ± 33.0
	124.5 ± 30.4
	154.6 ± 34.7
	181.7 ± 42.2
	245.6 ± 81.7
	<.0001

	Fruits and nuts
	330.6 ± 184.0
	346.2 ± 178.9
	355.5 ± 191.4
	362.4 ± 199.7
	374.7 ± 227.8
	<.0001

	Legumes 
	20.0 ± 15.7
	23.5 ± 17.2
	26.6 ± 18.1
	30.3 ± 21.2
	35.3 ± 26.2
	<.0001

	Cereals 
	220.0 ± 81.3
	217.0 ± 87.4
	206.3 ± 88.1
	202.5 ± 93.1
	186.7 ± 100.1
	<.0001

	Fish
	36.8 ± 23.0
	41.0 ± 23.6
	45.1 ± 25.4
	47.3 ± 25.8
	52.3 ± 30.2
	<.0001

	Meat and meat products 
	99.0 ± 38.2
	102.6 ± 39.5
	105.8 ± 42.1
	105.4 ± 44.8
	104.0 ± 49.2
	<.0001

	Milk and dairy products
	188.3 ± 116.2
	192.6 ± 120.4
	187.6 ± 125.1
	178.8 ± 119.6
	175.3 ± 126.3
	<.0001

	MUFA to SFA ratio
	1.10 ± 0.23
	1.26 ± 0.23
	1.38 ± 0.24
	1.50 ± 0.27
	1.70 ± 0.31
	<.0001

	Moderate alcohol intake (%)*
	19.1
	20.4
	22.0
	22.5
	21.9
	<.0001

	Energy intake (Kcal/d)
	1767 ± 510
	1950 ± 509
	2083 ± 510
	2213 ± 536
	2417 ± 564
	<.0001

	Other sources of added fat (g/d; means±SD)
	
	
	
	
	
	

	Vegetables oils (not olive oil) 
	0.42 ± 1.79
	0.26 ± 0.41
	0.25 ± 0.34
	0.24 ± 0.24
	0.23 ± 0.24
	<.0001

	Butter 
	0.60 ± 1.29
	0.56 ± 1.17
	0.54 ± 1.08
	0.55 ± 1.23
	0.54 ± 1.42
	0.16

	Margarine 
	0.29 ± 0.30
	0.29 ± 0.32
	0.29 ± 0.35
	0.28 ± 0.32
	0.28 ± 0.35
	0.43

	Macronutrients and nutrients (means±SD)
	
	
	
	
	
	

	Carbohydrate (% energy intake)
	51.4 ± 7.6
	49.7 ± 6.9
	48.2 ± 6.7
	47.6 ± 6.5
	46.0 ± 6.5
	<.0001

	Protein (% energy intake)
	16.1 ± 2.4
	16.2 ± 2.2
	16.3 ± 2.1
	16.2 ± 2.0
	16.1 ± 2.0
	<.0001

	Fat (% energy intake)
	29.5 ± 5.7
	31.5 ± 5.3
	33.2 ± 5.2
	34.4 ± 5.2
	36.8 ± 5.5
	<.0001

	Saturated fats (% energy intake)
	11.8 ± 2.9
	11.8 ± 2.6
	11.9 ± 2.5
	11.7 ± 2.5
	11.7 ± 2.5
	0.45

	Monounsaturated fats (% energy intake)
	12.6 ± 2.4
	14.5 ± 2.4
	15.9 ± 2.5
	17.2 ± 2.5
	19.4 ± 3.0
	<.0001

	Dietary cholesterol (mg/d)
	325.2 ± 101.0
	320.7 ± 97.0
	320.9 ± 101.4
	314.8 ± 106.1
	307.2 ± 116.6
	<.0001

	Dietary fibre (g/d)
	18.5 ± 5.3
	19.4 ± 5.3
	20.1 ± 5.6
	21.0 ± 6.0
	22.4 ± 7.3
	<.0001

	Sugar (g/d)
	95.2 ± 34.8
	92.5 ± 33.7
	91.6 ± 34.6
	89.7 ± 34.6
	89.5 ± 39.1
	<.0001


Tbsp = tablespoon. Numbers are reported as means ± standard deviation (SD) unless otherwise stated. Means and P values adjusted for sex, age and energy intake.
MUFA = monounsaturated fat; SFA = saturated fat. * Moderate alcohol intake is defined as consumption of 10-50 g/d for men and 5-25 g/d for women.
Supplementary Table 4. Sensitivity analyses for association of olive oil consumption (1 tablespoon increment per day) with all-cause and cause-specific mortality. 

	
	Olive oil consumption 

	
	All-cause mortality
	Cancer mortality
	CVD mortality
	Other cause mortality 

	
	HR (95%CI)
	HR (95%CI)
	HR (95%CI)
	HR (95%CI)

	Overall (n=22,895)1
	0.95 (0.89-1.01)
	0.88 (0.80-0.97)
	0.97 (0.88-1.08)
	1.02 (0.91-1.15)

	Exclusions 
	
	
	
	

	Baseline CVD (n=21,670)2
	0.95 (0.89-1.02)
	0.90 (0.81-1.00)
	0.97 (0.86-1.10)
	1.02 (0.90-1.16)

	Baseline cancer (n=22,103)3
	0.96 (0.90-1.02)
	0.88 (0.79-0.98)
	0.97 (0.87-1.08)
	1.06 (0.94-1.19)

	Baseline diabetes (n=21,754)4
	0.94 (0.88-1.00)
	0.87 (0.78-0.97)
	0.97 (0.86-1.08)
	1.06 (0.94-1.19)

	Baseline hypertension (n=16,360)5
	0.95 (0.87-1.04)
	0.90 (0.79-1.02)
	0.92 (0.77-1.10)
	1.10 (0.93-1.30)

	Baseline hyperlipidaemia (n=21,111)6
	0.94 (0.88-1.00)
	0.88 (0.79-0.97)
	0.97 (0.86-1.09)
	1.00 (0.88-1.13)

	BMI as covariate (n=22,895)7
	0.95 (0.89-1.01)
	0.89 (0.80-0.98)
	0.98 (0.89-1.10)
	1.02 (0.90-1.14)

	Early deaths* (n=22,724)1
	0.95 (0.89-1.01)
	0.87 (0.78-0.96)
	0.99 (0.89-1.10)
	1.03 (0.91-1.16)

	
	
	
	
	


Tbsp = tablespoon.

1The multivariable-adjusted model was controlled for sex, age, energy intake, educational level, housing tenure, marital status, smoking status, body mass index (BMI), leisure-time physical activity, history of cancer, history of CVD, diabetes, hypertension, hyperlipidaemia, residence, menopausal status, hormonal contraception, hormonal replacement therapy and the Mediterranean diet score deprived of its fat component.
2 as in model 1 not including baseline history of CVD.

3 as in model 1 not including baseline history of cancer.

4 as in model 1 not including baseline diabetes.

5 as in model 1 not including baseline hypertension.

6 as in model 1 not including baseline hyperlipidaemia.
7 as in model 1 not including BMI as covariate.
*Subjects who died during the first 2 years of follow-up.
Supplementary Table 5. Sub-group analysis for the association of olive oil consumption (1 tablespoon increment per day) with all-cause and cancer mortality in the Moli-sani Study cohort (n=22,895)
	
	All-cause mortality
	Cancer mortality

	
	N of deaths/

n of subjects
	HR (95%CI)
	P-value

for interaction
	N of deaths
	HR (95%CI)
	P-value

for interaction

	
	
	
	
	
	
	

	Aged <65 years
	631/17,692
	0.95 (0.86-1.06)
	0.35
	341
	0.90 (0.78-1.04)
	0.77

	Aged ≥65 years
	1,574/5,203
	0.93 (0.86-1.00)
	
	479
	0.85 (0.75-0.97)
	

	
	
	
	
	
	
	

	Women
	820/11,973
	1.03 (0.93-1.13)
	0.31
	294
	1.00 (0.85-1.17)
	0.06

	Men 
	1,385/10,922
	0.91 (0.85-0.99)
	
	526
	0.81 (0.71-0.92)
	

	
	
	
	
	
	
	

	Up to lower secondary education
	1,585/11,966
	0.94 (0.88-1.01)
	0.79
	547
	0.89 (0.80-1.01)
	0.32

	Upper secondary/postsecondary
	620/10,929
	0.95 (0.85-1.06)
	
	273
	0.85 (0.72-1.01)
	

	
	
	
	
	
	
	

	Non-smokers/former smokers
	1,775/17,632
	0.99 (0.91-1.05)
	0.20
	614
	0.92 (0.82-1.03)
	0.24

	Smokers
	430/5,263
	0.86 (0.75-0.98)
	
	206
	0.79 (0.65-0.96)
	

	
	
	
	
	
	
	

	Physical activity ≤ 30 min/d
	833/8,261
	0.96 (0.87-1.06)
	0.62
	282
	0.89 (0.75-1.05)
	0.58

	Physical activity > 30 min/d
	1,372/14,634
	0.94 (0.87-1.01)
	
	538
	0.87 (0.77-0.98)
	

	
	
	
	
	
	
	

	BMI <30 kg/m2
	1,406/16,122
	0.92 (0.85-0.99)
	0.036
	522
	0.80 (0.71-0.91)
	0.016


	BMI≥30 kg/m2
	799/6,773
	1.00 (0.90-1.10)
	
	298
	1.02 (0.88-1.19)
	

	
	
	
	
	
	
	

	Low MD adherence 
	1,469/15,259
	0.97 (0.90-1.05)
	0.88
	525
	0.92 (0.81-1.04)
	0.48

	High MD adherence 
	736/7,636
	0.88 (0.80-0.97)
	
	295
	0.81 (0.69-0.94)
	


BMI = body mass index. MD = Mediterranean diet. Hazard ratios with 95% CI from the multivariable model adjusted for adjusted for sex, age, energy intake, educational level, housing tenure, marital status, smoking status, BMI, leisure-time physical activity, history of cancer, history of CVD, diabetes, hypertension, hyperlipidaemia, residence, menopausal status, hormonal contraception, hormonal replacement therapy, and the Mediterranean diet score deprived its fat component.  

Supplementary Table 6. Sub-group analysis for the association of olive oil consumption (1 tablespoon per day increment) with cardiovascular disease (CVD) and other cause mortality in the Moli-sani Study cohort (n=22,895)
	
	CVD mortality
	Other cause mortality

	
	N of deaths
	HR (95%CI)
	P for interaction
	N of deaths
	HR (95%CI)
	P for interaction

	
	
	
	
	
	
	

	Aged <65 years
	144
	1.06 (0.85-1.31)
	0.28
	146
	0.98 (0.79-1.22)
	0.53

	Aged ≥65 years
	648
	0.94 (0.84-1.05)
	
	447
	1.00 (0.87-1.15)
	

	
	
	
	
	
	
	

	Women
	311
	0.98 (0.83-1.16)
	0.97
	215
	1.14 (0.93-1.39)
	0.80

	Men 
	481
	0.99 (0.87-1.13)
	
	378
	0.99 (0.86-1.15)
	

	
	
	
	
	
	
	

	Up to lower secondary education
	604
	0.98 (0.87-1.10)
	0.70
	434
	0.97 (0.84-1.11)
	0.20

	Upper secondary/postsecondary
	188
	0.95 (0.77-1.17)
	
	159
	1.15 (0.93-1.43)
	

	
	
	
	
	
	
	

	Non-smokers
	667
	1.00 (0.89-1.11)
	0.61
	494
	1.05 (0.92-1.19)
	0.55

	Smokers
	125
	0.92 (0.72-1.18)
	
	99
	0.96 (0.72-1.27)
	

	
	
	
	
	
	
	

	Physical activity ≤ 30 min/d
	323
	1.01 (0.86-1.19)
	0.49
	228
	0.99 (0.81-1.21)
	0.34

	Physical activity > 30 min/d
	469
	0.96 (0.84-1.09)
	
	365
	1.04 (0.90-1.19)
	

	
	
	
	
	
	
	

	BMI <30 kg/m2
	480
	1.00 (0.87-1.14)
	0.59
	404
	1.00 (0.86-1.15)
	0.29

	BMI≥30 kg/m2
	312
	0.94 (0.79-1.10)
	
	189
	1.06 (0.87-1.29)
	

	
	
	
	
	
	
	

	Low MD adherence 
	535
	1.00 (0.88-1.15)
	0.86
	409
	1.02 (0.88-1.18)
	0.39

	High MD adherence 
	257
	0.93 (0.79-1.09)
	
	184
	0.95 (0.79-1.15)
	


BMI = body mass index; MD = Mediterranean diet. Hazard ratios with 95% CI from the multivariable model adjusted for adjusted for sex, age, energy intake, educational level, housing tenure, marital status, smoking status, BMI, leisure-time physical activity, history of cancer, history of CVD, diabetes, hypertension, hyperlipidaemia, residence, menopausal status, hormonal contraception, hormonal replacement therapy, the Mediterranean diet score deprived of the MUFA to SFA ratio component and olive oil intake (1 tbsp/increment per day). 
Supplementary Appendix - Moli-sani Study Investigators 

Moli-sani Study Investigators

The enrolment phase of the Moli-sani Study was conducted at the Research Laboratories of the Catholic University in Campobasso (Italy), the follow up of the Moli-sani cohort is being conducted at the Department of Epidemiology and Prevention of the IRCCS Neuromed, Pozzilli, Italy.

Steering Committee: Licia Iacoviello*°(Chairperson), Giovanni de Gaetano* and Maria Benedetta Donati*.

Scientific secretariat: Marialaura Bonaccio*, Americo Bonanni*, Chiara Cerletti*, Simona Costanzo*, Amalia De Curtis*, Augusto Di Castelnuovo§, Francesco Gianfagna°§, Mariarosaria Persichillo*, Teresa Di Prospero* (Secretary).

Safety and Ethical Committee: Jos Vermylen (Catholic Univesity, Leuven, Belgio) (Chairperson), Ignacio De Paula Carrasco (Accademia Pontificia Pro Vita, Roma, Italy), Antonio Spagnuolo (Catholic University, Roma, Italy).

External Event adjudicating Committee: Deodato Assanelli (Brescia, Italy), Vincenzo Centritto (Campobasso, Italy).

Baseline and Follow-up data management: Simona Costanzo* (Coordinator), Marco Olivieri (Associazione Cuore Sano, Campobasso, Italy), Teresa Panzera*.

Data Analysis: Augusto Di Castelnuovo§ (Coordinator), Marialaura Bonaccio*, Simona Costanzo*, Simona Esposito*, Alessandro Gialluisi*, Francesco Gianfagna°§, Emilia Ruggiero*.

Biobank and biochemical laboratory: Amalia De Curtis* (Coordinator), Sara Magnacca§.

Genetic laboratory: Benedetta Izzi* (Coordinator), Annalisa Marotta*, Fabrizia Noro*, Roberta Parisi*, Alfonsina Tirozzi*.

Recruitment staff: Mariarosaria Persichillo* (Coordinator), Francesca Bracone*, Francesca De Lucia (Associazione Cuore Sano, Campobasso, Italy), Cristiana Mignogna°, Teresa Panzera*, Livia Rago*.

Communication and Press Office: Americo Bonanni*.

Regional Health Institutions: Direzione Generale per la Salute - Regione Molise; Azienda Sanitaria Regionale del Molise (ASReM, Italy); Molise Dati Spa (Campobasso, Italy); Offices of vital statistics of the Molise region.

Hospitals: Presidi Ospedalieri ASReM: Ospedale A. Cardarelli – Campobasso, Ospedale F. Veneziale – Isernia, Ospedale San Timoteo - Termoli (CB), Ospedale Ss. Rosario - Venafro (IS), Ospedale Vietri – Larino (CB), Ospedale San Francesco Caracciolo - Agnone (IS); Casa di Cura Villa Maria - Campobasso; Ospedale Gemelli Molise - Campobasso; IRCCS Neuromed - Pozzilli (IS).

*Department of Epidemiology and Prevention, IRCCS Neuromed, Pozzilli, Italy

°Department of Medicine and Surgery, University of Insubria, Varese, Italy

§Mediterranea Cardiocentro, Napoli, Italy

Baseline Recruitment staff is available at https://www.moli-sani.org/?page_id=173
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