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Supplementary Text 1. Detailed description of the GRADE domains and how to judge each domain. 
The certainty of the evidence was rated using the GRADE approach (1). GRADE rates the certainty of evidence as high, moderate, low, or very low. Randomized controlled trials start as high certainty evidence that can then be downgraded based on pre-specified criteria. The criteria used to downgrade evidence include:
Study limitations-weight of studies showing risk of bias as assessed by the Cochrane Risk of Bias instrument (2). We rated down for imprecision if most studies were at high risk of bias. For outcomes that included trials with both high and low risk of biases, we performed subgroup analyses based on study quality. When P for subgroup difference was not significant, all trials were included in the main analysis. When P for subgroup difference was significant, only the result in the subgroup of trials with a low risk of bias was reported.
Inconsistency-substantial between-study heterogeneity, I2≥50% and Pheterogeneity<0.10 which remained unexplained in priori subgroup and sensitivity analyses (3).
Indirectness-presence of population, intervention or comparator factors that limit the generalizability of the results (4).
Imprecision-the 95% CI for the mean difference is wide or the point estimate and its corresponding 95%CI do not surpass the minimal clinically important difference (MCID) (5).
Publication bias-compelling evidence of publication bias (6).
We also upgraded evidence as a result of the presence of a dose response and large effect size. 
We used following thresholds as MCID to rate for imprecision (7):
Total cholesterol: 0.26 mmol/L, LDL-C: 0.10 mmol/L, HDL-C: 0.10 mmol/L, and triglyceride: 0.09 mmol/L.
For imprecision, we did not rate down for imprecision where the point estimate and its 95%CI for the linear and/or non-linear dose-response meta-analyses surpassed MCID thresholds. Where the point estimates surpassed MCID, we rated down if the 95%CI overlapped MCID threshold. We did not rate down for imprecision if point estimate and its 95%CI surpassed MCID thresholds at any specific dose of intervention in the non-linear dose-response meta-analysis.







Supplementary Table 1. Search strategy to find potential eligible trials for inclusion in dose-response meta-analysis of olive oil and blood lipids. 
	PubMed: May 25, 2021 (4668)

	(“Olive Oil”[Mesh] OR “Olive Oil”[tiab] OR “Olive Oil*”[tiab] OR “Olive”[tiab] OR “Olives”[tiab] OR “Virgin Olive oil”[tiab] OR “Plant Oils”[Mesh] OR “Plant Oil*”[tiab] OR “Dietary Fats”[Mesh] OR “Dietary Fat*”[tiab] OR “Dietary Fats, Unsaturated”[Mesh] OR “Dietary Fats, Unsaturated”[tiab] OR “Fats, Unsaturated”[Mesh] OR “Fats, Unsaturated”[tiab] OR Oils[Mesh] OR Oil[tiab] OR Oils[tiab]) AND (Triglycerides[Mesh] OR Triglyceride*[ALL] OR Triacylglycerol*[ALL] OR TG[tiab] OR TG[ALL]) AND (“Randomized Controlled Trial”[tiab] OR RCT[tiab] OR “Clinical Trials, Randomized”[tiab] OR “Trials, Randomized Clinical”[tiab] OR “Controlled Clinical Trials, Randomized”[tiab] OR "Random Allocation"[Mesh] OR "Random Allocation"[tiab] OR "Single-Blind Method"[Mesh] OR "Single-Blind Method"[tiab] OR "Double-Blind Method"[Mesh] OR "Double-Blind Method"[tiab] OR "Cross-Over Studies"[Mesh] OR "Cross-Over Studies"[tiab] OR "Clinical Trials as Topic"[Mesh] OR "Clinical Trials as Topic"[tiab] OR "Intervention Studies"[tiab] OR intervention[tiab] OR "controlled trial"[tiab] OR randomized[tiab] OR randomised[tiab] OR random[tiab] OR randomly[tiab] OR placebo[tiab] OR assignment[tiab] OR parallel[tiab] OR “clinical trial”[tiab])

	Scopus: May 25, 2021 (272)

	Web of Science: May 25, 2021 (3270)

	Total: 8210





















Supplementary Table 2. List of studies excluded via full text assessments with reasons for exclusions. 
	[bookmark: _Hlk96444841]1. Abstract (n=6) (8-13)

	[bookmark: _Hlk96444868]2. Shorter than 1 weeks (n=10) (14-23)

	[bookmark: _Hlk96444906]3. Not sufficient information (n=5) (24-29)

	[bookmark: _Hlk96445449]4. Non randomized trials (n=1) (30)

	[bookmark: _Hlk96445496]5. Not relevant intervention (n=14) (31-52)  

	[bookmark: _Hlk96445553]6. Not relevant outcome (n=10) (53-62)

	[bookmark: _Hlk96445613]7. Pregnant women (n=3) (63-65)

	[bookmark: _Hlk96445658]8. Single arm trial (n=1) (66)



Supplementary Table 3. Characteristics of trials included in dose-response meta-analysis of olive oil supplementation on blood lipids.
	Author, year, Country
	Participants
	Sex (% female)
	Age range (mean age), years
	Study design (follow-up, week)
	Type of olive oil
	Dose of intervention
	Comparison group
	Blood lipid status

	Aguilera, 2003
Spain

	Patients with peripheral vascular disease (n=20)
	Male
	65 ± 5.37
	Parallel (17)
	Virgin olive oil
	Not stated exactly
	Sunflower oil
	Normolipemic

	Atefi, 2018
Iran

	Patients with type 2 diabetes (n=77)
	Female
	>50 (57 ± 6)
	Parallel (8)
	Olive oil
	30 g/day
	Canola oil, Sunflower oil
	Normolipemic

	Baxheinrich, 2011
Germany

	Patients with metabolic syndrome (n=81)
	Both (%68)
	51.3 ± 10.2
	Parallel (26)
	Refined Olive Oil
	50 g/day
	Rapeseed oil
	Mixed

	Binkoski, 2005
USA
	Patients with moderate hypercholesterolemia (n=31)
	Both (%61)
	25-64 (46)
	Crossover (4)
	Olive oil
	%15 of Energy
	Sunflower oil, Average American diet
	Hyperlipidemic

	Campos, 2019
Brazil

	Patients with coronary artery disease (n=137)
	Both
	40-80
(58.65 ± 10)
	Parallel (12)
	Extra virgin olive oil
	30 ml/day
	Control group
	Mixed

	Castro, 1998
Spain

	Healthy (n=22)
	Male
	23 ± 0.4
	Crossover (4)
	Extra virgin olive oil
	74 g/day
	Sunflower oil
	Normolipemic

	Cheng, 2018
China

	Healthy (n=67)
	Both (%51)
	20-40
(23.16 ± 1.89)
	Crossover (4)
	Extra virgin olive oil
	23 g/day
	Palm olein, Cocoa butter
	Normolipemic

	Choudhury, 1995
Australia

	Healthy (n=21)
	Both (%52)
	19-44
(27.8 ± 8.4)
	Crossover (4)
	Olive oil
	42 g/day
	Palm olein
	Normolipemic

	Derouiche, 2004
Morocco

	Healthy (n=60)
	Male
	20-43
(23.4 ± 3.8)
	Parallel (3)
	Extra virgin olive oil
	25 g/day
	Virgin argan oil
	Normolipemic

	Galvão Cândido, 2017
Brazil
	Patients with overweight and obesity (n=41)
	Female
	19-41
(27.0 ± 0.9)
	Parallel (9)
	Extra virgin olive oil
	25 ml/day
	Soybean oil
	Normolipemic

	Jantti, 1988
Finland

	Patients with rheumatoid arthritis (n=18)
	Both (%90)
	44
	Parallel (12)
	Olive oil
	20 ml/day
	Evening primrose oil
	Not mentioned

	Junker, 2001
Germany

	Healthy (n=58)
	Both (%46)
	26 ± 5.2
	Parallel (4)
	Refined Olive Oil
	Not stated exactly
	Sunflower oil, Rapeseed oil
	Normolipemic

	Karvonen, 2001
Finland
	Patients with mild to moderate hypercholesterolemia (n=45)
	Both (%62)
	28-65
(51.3 ± 9.6)
	Parallel (6)
	Olive oil
	30 g/day
	Rapeseed oil
	Hyperlipidemic

	Khandouzi, 2019
Iran
	Patients with coronary angiography, had at least one major cardiovascular risk factor (n=42)
	Both (%9.5)
	<75
(57.63 ± 6.34)
	Parallel (6)
	Refined Olive Oil
	25 ml/day
	Canola oil
	Mixed

	Khaw, 2017
UK
	Healthy (n=91)
	Both
	50-75
(59.9 ± 6.2)
	Parallel (4)
	Extra virgin olive oil
	50 g/day
	Extra virgin coconut oil, Butter
	Normolipemic

	Kontogianni, 2012
Greece

	Healthy (n=37)
	Both (%78)
	18-35
(25.6 ± 5.9)
	Crossover (6)
	Extra virgin olive oil
	15 ml/day
	Flaxseed oil
	Normolipemic

	Kris-Etherton, 1999
USA

	Healthy (n=22)
	Both
	21-54 (34)
	Crossover (3)
	Olive oil
	58 g/day
	Peanut oil, Average American diet
	Normolipemic

	Kruse, 2014
Germany

	Patients with overweight and obesity (n=18)
	Male
	39-63
(55 ± 7.3)
	Parallel (4)
	Olive oil
	50 g/day
	Rapeseed/canola oil
	Normolipemic

	Lichtenstein, 1993
USA

	Patients with elevated LDL-cholesterol concentrations (n=15)
	Both (%53)
	44-78
(61 ± 13)
	Crossover (5)
	Olive oil
	44-89 (60) g/day
	Canola oil, Corn oil
	Hyperlipidemic

	Lucci, 2015
Colombia

	Healthy (n=145)
	Both (%92)
	≥50
(63.2 ± 7.2)
	Parallel (13)
	Extra virgin olive oil
	25 ml/day
	Hybrid palm oil
	Mixed

	Maki, 2016
USA
	Patients with elevated LDL-cholesterol concentrations (n=54)
	Both
	18-74
	Crossover (3)
	Extra virgin olive oil
	54 g/day
	Corn oil
	Hyperlipidemic

	Namayandeh, 2013
Iran

	Patients with borderline high cholesterol (n=48)
	Both (%50)
	41.7±8.3
	Parallel (4)
	Olive oil
	60 g/day
	Sesame oil
	Borderline high cholesterol

	Nelson, 2010
USA

	Healthy (n=39)
	Both (%75)
	≥50
(61.4 ± 7.4)
	Parallel (8)
	Olive oil
	11 g/day
	Flaxseed oil
	Normolipemic

	Nigam, 2014
India
	Patients with NAFLD (n=93)
	Male
	37.1 ± 6.5
	Parallel (26)
	Olive oil
	20 g/day
	Canola oil, Soybean oil or safflower oil
	Mixed

	Nydahl, 1995
Sweden

	Patients with hyperlipidemic (n=22)
	Both (%45)
	34.5-69.2
(54.2 ± 17.3)
	Crossover (3.5)
	Olive oil
	30 g/day
	Rapeseed/canola oil
	Hyperlipidemic

	Pedersen, 2000
Denmark

	Healthy (n=18)
	Male
	20-28 (24)
	Crossover (3)
	Extra virgin olive oil
	77 g/day
	Rapeseed oil, Sunflower oil
	Mixed

	Pintó, 2018
Spain
	Patients with type 2 diabetes or hypertension or dyslipidemia or overweight or obesity or current smoking (n=70)
	Both
	55-80
(64 ± 6)
	Parallel (156)
	Extra virgin olive oil
	60 ml/day
	Control group
	Mixed

	Rezaei, 2016
Iran
	Patients with overweight and obesity and NAFLD (n=66)
	Both (%56)
	≥18
(43.5 ± 11.15)
	Parallel (12)
	Olive oil
	20 g/day
	Sunflower oil
	Mixed

	Rozati, 2013
USA
	Patients with overweight and obesity (n=41)
	Both (%66)
	≥65
(72 ± 1)
	Parallel (13)
	Extra virgin olive oil
	39 g/day
	Mixture of corn oil, soybean oil and butter
	Mixed

	Santos, 2020
Brazil
	Patients with severe obesity (n=99)
	Both
	18-68
(40.5 ± 9)
	Parallel (12)
	Extra virgin olive oil
	52 ml/day
	Traditional Brazilian diet (DieTBra)
	Mixed

	Sirtori, 1991
Italy
	Patients with hypercholesterolemia (n=12)
	Both
	Not mentioned
	Crossover (6)
	Olive oil
	Not stated exactly
	Corn oil
	Hyperlipidemic

	Stonehouse, 2019
Australia

	Healthy (n=38)
	Both
	20-40
(29.8 ± 4.77)
	Crossover (4)
	Olive oil
	44 g/day
	Palm olein, Cocoa butter
	Normolipemic

	Wijayanthie, 2018
Indonesia
	Patients with type-2 diabetes (n=10)
	Both (%90)
	30-60
(48.9)
	Crossover (4)
	Extra virgin olive oil
	15 ml/day
	Rice bran oil
	Mixed

	Yahay, 2020
Iran
	Patients with overweight and obesity and polycystic ovarian syndrome (n=72)
	Female
	18-45
	Crossover (10)
	Olive oil
	25 g/day
	Canola oil, Sunflower oil
	Normolipemic





















	Supplementary Table 4. Study quality and risk of bias assessment of included studies according to the Cochrane tool.


	Study (year)
	Random Sequence Generation
	Allocation concealment
	Blinding of participants and personnel
	Blinding of outcome assessment
	Incomplete outcome data
	Selective outcome reporting
	Other sources of bias
	Overall risk of bias*

	Aguilera (2003)
	L
	U
	U
	U
	L
	L
	H
	High

	Atefi (2018)
	L
	L
	U
	U
	L
	L
	H
	High

	Baxheinrich (2011)
	L
	U
	U
	U
	H
	L
	L
	High

	Binkoski (2005)
	L
	U
	U
	U
	L
	L
	H
	High

	Campos (2020)
	L
	L
	L
	L
	H
	L
	L
	Some concerns

	Castro (1998)
	L
	U
	H
	L
	L
	L
	L
	Some concerns

	Cheng (2018)
	L
	L
	U
	U
	H
	L
	H
	High

	Choudhury (1995)
	L
	U
	U
	U
	L
	L
	L
	High

	Derouiche (2004)
	L
	U
	U
	U
	L
	L
	L
	High

	Galvão Cândido (2017)
	L
	L
	L
	L
	H
	L
	H
	High

	Jantti (1988)
	L
	U
	L
	L
	L
	L
	H
	Some concerns

	Junker (2001)
	L
	U
	U
	U
	H
	L
	H
	High

	Karvonen (2001)
	L
	U
	L
	H
	L
	H
	L
	High

	Khandouzi (2019)
	L
	L
	H
	U
	L
	L
	L
	Fair

	Khaw (2017)
	L
	L
	H
	L
	L
	L
	H
	High

	Kontogianni (2012)
	L
	U
	H
	L
	L
	L
	L
	Some concerns

	Kris-Etherton (1999)
	L
	U
	L
	L
	L
	H
	L
	Some concerns

	Kruse (2014)
	L
	L
	U
	U
	L
	L
	H
	High

	Lichtenstein (1993)
	L
	L
	L
	H
	L
	L
	H
	High

	Lucci (2015)
	L
	L
	U
	U
	H
	L
	L
	High

	Maki (2016)
	L
	U
	L
	L
	L
	L
	L
	Some concerns

	Namayande (2013)
	L
	U
	U
	U
	L
	L
	H
	High

	Nelson (2010)
	L
	U
	H
	H
	L
	L
	L
	High

	Nigam (2014)
	L
	L
	U
	U
	L
	H
	H
	High

	Nydahl (1995)
	L
	U
	U
	U
	L
	L
	H
	High

	Pedersen (2000)
	L
	U
	L
	U
	L
	L
	L
	Some concerns

	Pintó (2018)
	L
	U
	H
	L
	H
	L
	H
	High

	Rezaei (2016)
	L
	L
	L
	L
	L
	L
	L
	Low

	Rozati (2013)
	L
	L
	H
	L
	L
	L
	L
	Some concerns

	Santos (2020)
	L
	L
	H
	L
	H
	L
	L
	High

	Sirtori (1991)
	L
	U
	U
	U
	L
	L
	H
	High

	Stonehouse (2019)
	L
	L
	H
	L
	H
	L
	H
	High

	Wijayanthie (2018)
	L
	U
	H
	L
	U
	L
	H
	High

	Yahay (2020)
	L
	L
	L
	L
	H
	L
	L
	Some concerns

	L, low risk of bias; U, unclear risk of bias; H, high risk of bias.
* Good quality: all criteria met; Fair quality: one criterion not met (i.e. high risk of bias for one domain or two criteria unclear); Poor quality: two or more criteria listed as high or unclear risk of bias.







Supplementary Table 5. Subgroup analyses of the effect of olive oil intake (10 g/d) on levels of serum total cholesterol (mg/dL).
	Variable
	Number of studies
(n)
	Mean difference (95%CI)
	I2 (%), Pheterogeneity
	Pbetween

	All trials
	31
	0.79 (-0.08, 1.66)
	57%, <0.001
	-

	Type of olive oil
	
	
	
	0.27

	Olive oil
	12
	1.38 (0.55, 2.21)
	0%, 0.54
	

	Virgin olive oil
	2
	4.48 (-3.20, 12.17)
	68%, 0.08
	

	Extra Virgin olive oil
	12
	0.27 (-0.71, 1.27)
	69.5%, <0.001
	

	Refined olive oil
	5
	1.30 (-1.02, 3.63)
	49.6%, 0.09
	

	Form of olive oil
	
	
	
	0.23

	Raw
	3
	0.06 (-0.02, 0.14)
	0.37%, 0.20
	

	Cooked
	2
	0.17 (0.01, 0.33)
	0%, 0.33
	

	Both
	5
	0.01 (-0.06, 0.07)
	79%, 0.001
	

	Type of control group
	
	
	
	<0.001

	Usual diet
	2
	-0.37 (-1.82, 1.08)
	0%, 0.59
	

	Canola oil
	3
	2.61 (1.31, 3.92)
	0%, 0.73
	

	Rapeseed oil
	3
	0.86 (1.28, 2.99)
	57%, 0.07
	

	Flaxseed oil
	2
	8.00 (2.61, 13.38)
	0%, 0.92
	

	Sunflower oil
	5
	1.86 (0.90, 2.83)
	0%, 0.50
	

	Corn oil
	3
	2.22 (1.12, 3.32)
	0%, 0.42
	

	Palm olein
	3
	-0.49 (-1.46, 0.48)
	4%, 0.35
	

	Soybean Oil
	1
	-0.93 (-5.38, 3.48)
	-
	

	Sesame oil
	1
	0.18 (-3.24, 2.87)
	-
	

	Cocoa Butter
	2
	-0.03 (-1.12, 1.07)
	0%, 0.74
	

	Virgin Argan Oil
	1
	0.60 (-4.13, 5.34)
	-
	

	Evening promise oil
	1
	7.73 (-9.31, 24.77)
	-
	

	Extra Virgin coconut oil
	1
	-1.47 (-3.43, 0.49)
	-
	

	Butter
	1
	-3.02 (-5.01, -1.03)
	-
	

	Hybrid palm
	1
	2.22 (-5.12, 0.82)
	-
	

	Rice bran oil
	1
	5.16 (-6.71, 17.02)
	-
	

	Intervention duration
	
	
	
	0.09

	<12 weeks
	25
	1.02 (0.29, 1.76)
	57%, <0.001
	

	>12 weeks
	6
	-0.39 (-1.91, 1.14)
	24%, 0.23
	

	Health Status
	
	
	
	0.30

	Healthy
	14
	0.56 (-0.35, 1.47)
	64%, <0.001
	

	Hyperlipidemia
	6
	1.30 (0.27, 2.38)
	22%, 0.24
	

	Cardiovascular disease
	2
	1.99 (-2.67, 6.66)
	67%, 0.08
	

	Peripheral vascular disease
	1
	9.85 (0.82, 18.85)
	-
	

	Type 2 diabetes
	3
	1.60 (-2.19, 5.38)
	37%, 0.19
	

	Metabolic syndrome
	1
	-0.62 (-2.68, 1.44)
	-
	

	Rheumatoid arthritis
	1
	7.73 (-9.31, 24.78)
	-
	

	Nonalcoholic fatty liver disease
	1
	-2.90 (-11.41, 5.61)
	-
	

	Polycystic ovary syndrome
	2
	1.54 (-3.93, 7.01)
	60%, 0.11
	

	Hyperlipidemia
	
	
	
	0.32

	Normal blood lipids
	13
	1.17 (0.17, 2.17)
	47%, 0.015
	

	Hyperlipidemia
	9
	1.30 (0.28, 2.34)
	22%, 0.246
	

	Mixed
	8
	0.01 (-1.39, 1.41)
	69%, 0.000
	

	Weight status
	
	
	
	0.78

	Normal weight
	9
	1.10 (0.03, 2.18)
	58%, 0.006
	

	Overweight/obese
	5
	1.13 (-0.58, 2.84)
	6%, 0.38
	

	Mixed
	17
	0.58 (-0.47, 1.59)
	62%, <0.001
	


Supplementary Table 6. Subgroup analyses of the effect of olive oil intake (10 g/d) on levels of serum low-density lipoprotein cholesterol (mg/dL).
	Variable
	Number of studies
(n)
	Mean difference (95%CI)
	I2 (%), Pheterogeneity
	Pbetween

	All trials
	31
	-0.04 (-1.01, 0.94)
	80%%, <0.001
	-

	Type of olive oil
	
	
	
	0.51

	Olive oil
	10
	0.79 (-0.89, 2.39)
	93%, <0.001
	

	Virgin olive oil
	2
	-0.76 (-14.67, 13.16)
	84%, 0.01
	

	Extra Virgin olive oil
	14
	-0.08 (-0.89, 0.74)
	51%, 0.006
	

	Refined olive oil
	5
	0.98 (-0.66, 2.61)
	38%, 0.17
	

	Form of olive oil
	
	
	
	0.32

	Raw
	3
	-0.29 (-1.29, 0.31)
	35%, 0.23
	

	Cooked
	2
	0.19 (-0.87, 1.73)
	0.57%, 0.06
	

	Both
	5
	-0.15 (-1.20, 0.88)
	0%, 0.52
	

	Type of control group
	
	
	
	0.01

	Usual diet
	3
	1.29 (-1.98, 4.55)
	96%, <0.001
	

	Canola oil
	4
	1.34 (0.44, 2.37)
	0%, 0.82
	

	Rapeseed oil
	3
	0.10 (-1.75, 1.95)
	0%, 0.41
	

	Flaxseed oil
	2
	4.77 (0.02, 9.51)
	0%, 0.57
	

	Sunflower oil
	4
	-0.53 (-4.66, 3.60)
	91%, <0.001
	

	Corn oil
	2
	0.78 (-2.64, 4.20)
	82%, 0.01
	

	Palm olein
	2
	-0.49 (-1.49, 0.51)
	0%, 0.78
	

	Soybean Oil
	1
	0.31 (-2.74, 3.36)
	
	

	Sesame oil
	1
	0.53 (-1.14, 2.18)
	
	

	Cocoa Butter
	2
	-0.22 (-0.35, 0.92)
	31%, 0.23
	

	Virgin Argan Oil
	1
	-0.92 (-5.57, 3.73)
	
	

	Extra Virgin coconut oil
	1
	0.23 (-1.52, 1.99)
	
	

	Butter
	1
	-3.02 (-4.70, -1.34)
	
	

	Hybrid palm
	1
	-1.75 (-4.80, 1.29)
	
	

	Mixture of corn oil, soybean oil and butter
	1
	0.25 (-2.82, 3.33)
	
	

	Rice bran oil
	1
	4.67 (-7.43, 16.76)
	
	

	Peanut oil
	1
	-0.20 (-0.80, 0.40)
	
	

	Intervention duration
	
	
	
	0.14

	<12 weeks
	26
	0.43 (-0.79, 1.65)
	92%, <0.001
	

	>12 weeks
	5
	-0.16 (-1.23, 0.91)
	0%, 0.71
	

	Health Status
	
	
	
	

	Healthy
	18
	0.20 (-1.46, 1.86)
	94.%, <0.001
	

	Hyperlipidemia
	6
	1.01 (0.33, 1.69)
	21%, 0.27
	

	Cardiovascular disease
	2
	1.23 (-0.97, 3.43)
	20%, 0.26
	

	Peripheral vascular disease
	1
	7.52 (-3.53, 18.57)
	
	

	Type 2 diabetes
	2
	0.07 (-2.02, 2.16)
	0%, 0.40
	

	Metabolic syndrome
	1
	-0.39 (-2.19, 1.41)
	
	

	Nonalcoholic fatty liver disease
	1
	-0.90 (-8.14, 6.34)
	
	

	Hyperlipidemia
	
	
	
	0.04

	Normal blood lipids
	13
	0.57 (-1.25, 2.39)
	95.%, <0.001
	

	Hyperlipidemia
	8
	0.91 (0.23, 1.50)
	20%, 0.26
	

	Mixed
	10
	-0.31 (-1.37, 0.76)
	36%, 0.10
	

	Weight status
	
	
	
	0.26

	Normal weight
	10
	1.10 (-0.88, 3.08)
	93%, <0.001
	

	Overweight/obese
	4
	0.49 (-0.98, 1.94)
	26%, 0.25
	

	Mixed
	17
	-0.08 (-1.44, 1.29)
	85%, <0.001
	


Supplementary Table 7. Subgroup analyses of the effect of olive oil intake (10 g/d) on levels of serum high-density lipoprotein cholesterol (mg/dL).
	Variable
	Number of studies
(n)
	Mean difference (95%CI)
	I2 (%), Pheterogeneity
	Pbetween

	All trials
	33
	0.22 (-0.01, 0.45)
	38%, 0.02
	-

	Type of olive oil
	
	
	
	0.23

	Olive oil
	12
	0.71 (0.07, 1.35)
	77%, <0.001
	

	Virgin olive oil
	2
	-0.18 (-0.40, 0.76)
	0%, 0.41
	

	Extra Virgin olive oil
	15
	0.14 (-0.14, 0.42)
	45%, 0.02
	

	Refined olive oil
	4
	-0.22 (-0.80, 0.33)
	0%, 0.65
	

	Form of olive oil
	
	
	
	0.53

	Raw
	3
	0.30 (-0.07, 0.67)
	0%, 0.58
	

	Cooked
	2
	0.50 (-0.18, 1.19)
	0%, 0.94
	

	Both
	4
	0.20 (-0.50, 0.99)
	0%, 0.82
	

	Type of control group
	
	
	
	<0.001

	Usual diet
	3
	-0.27 (-1.30, 0.76)
	0%, 0.80
	

	Canola oil
	4
	0.53 (0.03, 1.04)
	0%, 0.45
	

	Rapeseed oil
	2
	-0.18 (-0.56, 0.20)
	0%, 0.59
	

	Flaxseed oil
	2
	2.01 (-2.73, 6.76)
	69.2%, 0.07
	

	Sunflower oil
	4
	0.26 (0.04, 0.56)
	0%, 0.99
	

	Corn oil
	2
	0.30 (-0.07, 0.67)
	0%, 0.58
	

	Palm olein
	3
	0.26 (-0.82, 0.31)
	25%, 0.27
	

	Soybean Oil
	1
	0.62 (-0.66, 1.90)
	-
	

	Sesame oil
	1
	0.21 (0.30, 0.72)
	-
	

	Cocoa Butter
	2
	0.17 (-0.66, 1.01)
	57%, 0.13
	

	Virgin Argan Oil
	1
	1.60 (-0.50, 2.70)
	-
	

	Evening promise oil
	1
	3.87 (-3.54, 11.28)
	-
	

	Extra Virgin coconut oil
	1
	-1.39 (-2.30, -0.48)
	-
	

	Butter
	1
	0.08 (-0.77, 0.92)
	-
	

	Hybrid palm
	1
	-0.68 (-0.70, 2.05)
	
	

	Mixture of corn oil, soybean oil and butter
	1
	0.77 (-4.37, 5.91)
	-
	

	Rice bran oil
	1
	1.27 (-2.94, 5.46)
	-
	

	Soybean oil or safflower oil
	1
	3.80 (3.01, 4.59)
	-
	

	Peanut oil
	1
	6.00 (-3.11, 15.12)
	-
	

	Intervention duration
	
	
	
	0.26

	<12 weeks
	27
	0.17 (-0.02, 0.36)
	26%, 0.09
	

	>12 weeks
	6
	0.75 (-0.25, 1.75)
	87%, <0.001
	

	Health Status
	
	
	
	0.42

	Healthy
	17
	0.47 (0.01, 0.93)
	81%, <0.001
	

	Hyperlipidemia
	5
	0.24 (-0.02, 0.50)
	0%, 0.96
	

	Cardiovascular disease
	2
	0.50 (-0.18, 1.19)
	0%, 0.94
	

	Peripheral vascular disease
	1
	-2.04 (-7.35, 3.28)
	-
	

	Type 2 diabetes
	3
	0.24 (-0.55, 1.04)
	0%, 0.87
	

	Metabolic syndrome
	1
	-0.47 (-1.14, 0.21)
	
	

	Rheumatoid arthritis
	1
	3.87 (-3.54, 11.28)
	
	

	Nonalcoholic fatty liver disease
	1
	0.17 (-1.40, 1.75)
	
	

	Polycystic ovary syndrome
	2
	-0.16 (-1.05, 0.73)
	0%, 0.62
	

	Hyperlipidemia
	
	
	
	0.73

	Normal blood lipids
	15
	0.24 (-0.09, 0.57)
	33%, 0.08
	

	Hyperlipidemia
	4
	0.24 (-0.02, 0.50)
	0%, 0.96
	

	Mixed
	14
	0.45 (-0.17, 1.07)
	86%, <0.001
	

	Weight status
	
	
	
	0.73

	Normal weight
	10
	0.21 (-0.12, 0.53)
	38%, 0.07
	

	Overweight/obese
	6
	0.33 (-0.10, 0.75)
	0%, 0.73
	

	Mixed
	17
	0.38 (-0.09, 0.85)
	80.%, <0.001
	



























Supplementary Table 8. Subgroup analyses of the effect of olive oil intake (10 g/d) on levels of serum triglycerides (mg/dL).
	Variable
	Number of studies
(n)
	Mean difference (95%CI)
	I2 (%), Pheterogeneity
	Pbetween

	All trials
	32
	0.39 (-0.33, 1.11)
	7%, 0.37
	-

	Type of olive oil
	
	
	
	0.57

	Olive oil
	12
	-0.19 (-1.19, 0.81)
	0%, 0.80
	

	Virgin olive oil
	2
	-0.24 (-7.34, 6.85)
	7%, 0.30
	

	Extra Virgin olive oil
	14
	0.81 (-0.15, 1.77)
	10%, 0.33
	

	Refined olive oil
	4
	0.55 (-2.98, 4.07)
	28%, 0.60
	

	Form of olive oil
	
	
	
	0.28

	Raw
	3
	0.80 (-1.44, 3.03)
	48%, 0.14
	

	Cooked
	2
	1.41 (-4.62, 7.44)
	0%, 0.56
	

	Both
	4
	0.27 (-0.90, 0.76)
	0%, 0.80
	

	Type of control group
	
	
	
	0.52

	Usual diet
	3
	-1.25 (-3.79, 1.29)
	22%, 0.28
	

	Canola oil
	4
	0.83 (-1.71, 3.38)
	0%, 0.76
	

	Rapeseed oil
	2
	1.21 (-2.60, 5.21)
	44%, 0.17
	

	Flaxseed oil
	2
	7.21 (1.01, 13.41)
	0%, 0.91
	

	Sunflower oil
	4
	0.29 (-0.72, 1.29)
	0%, 0.71
	

	Corn oil
	2
	1.38 (-1.62, 4.38)
	0%, 0.38
	

	Palm olein
	2
	0.80 (-1.44, 3.03)
	48%, 0.14
	

	Soybean Oil
	1
	-1.77 (-7.67, 4.13)
	-
	

	Sesame oil
	1
	2.35 (-0.71, 5.41)
	-
	

	Cocoa Butter
	2
	1.58 (-0.18, 3.33)
	0%, 0.97
	

	Virgin Argan Oil
	1
	2.28 (-1.92, 6.48)
	-
	

	Evening promise oil
	1
	0.00 (-16.88, 16.88)
	-
	

	Extra Virgin coconut oil
	1
	-1.77 (-5.85, 2.31)
	-
	

	Butter
	1
	-0.52 (-3.32, 2.29)
	-
	

	Hybrid palm oil
	1
	-5.00 (-16.69, 6.70)
	-
	

	Mixture of corn oil, soybean oil and butter
	1
	1.02 (-4.17, 6.22)
	-
	

	Rice bran oil
	1
	-3.34 (-16.24, 9.57)
	-
	

	Soybean oil or safflower oil
	1
	-4.56 (-19.23, 10.12)
	-
	

	Peanut oil
	1
	-0.78 (-2.31, 0.75)
	-
	

	Intervention duration
	
	
	
	0.93

	<12 weeks
	26
	0.41 (-0.17, 0.98)
	0%, 0.69
	

	>12 weeks
	6
	0.29 (-2.26, 2.84)
	19%, 0.26
	

	Health Status
	
	
	
	0.27

	Healthy
	17
	0.45 (-0.16, 1.07)
	0%, 0.49
	

	Hyperlipidemia
	5
	-0.58 (-1.01, 2.17)
	0%, 0.49
	

	Cardiovascular disease
	2
	0.64 (-4.32, 5.60)
	0%, 0.75
	

	Peripheral vascular disease
	1
	-18.39 (-53.94, 17.16)
	-
	

	Type 2 diabetes
	3
	-4.32 (-8.20, -0.45)
	0%, 0.83
	

	Metabolic syndrome
	1
	4.43 (-0.63, 9.48)
	-
	

	Rheumatoid arthritis
	1
	0.00 (-16.88, 16.88)
	-
	

	Nonalcoholic fatty liver disease
	1
	-3.95 (-16.33, 8.43)
	-
	

	Polycystic ovary syndrome
	1
	1.41 (-4.62, 7.44)
	0%, 0.56
	

	Hyperlipidemia
	
	
	
	0.99

	Normal blood lipids
	14
	0.44 (-0.28, 1.15)
	4%, 0.40
	

	Hyperlipidemia
	6
	0.58 (-1.01, 2.17)
	0%, 0.49
	

	Mixed
	12
	0.28 (-1.07, 1.63)
	0%, 0.47
	

	Weight status
	
	
	
	0.75

	Normal weight
	12
	0.86 (-0.13, 1.86)
	17%, 0.27
	

	Overweight/obese
	6
	0.45 (-1.87, 2.79)
	0%, 0.90
	

	Mixed
	14
	0.13 (-0.70, 0.97)
	0%, 0.43
	



Supplementary Table 9. GRADE evidence table for the effect of olive oil intake on blood lipids. 
	Certainty assessment
	№ of patients
	Mean difference (95%CI)
	Certainty
	Importance

	№ of studies
	Study design
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Other considerations
	[intervention]
	[comparison]
	
	
	

	Total cholesterol

	31
	randomised trials
	very seriousa
	not seriousb
	not serious
	not serious
	none
	789
	785
	0.79 mg/dL higher
(0.08 lower to 1.66 higher)
	⨁⨁◯◯
Low
	IMPORTANT

	LDL-C

	31
	randomised trials
	very seriousa
	seriousc
	not serious
	not serious
	none
	770
	777
	0.04 mg/dL higher
(1.01 lower to 0.94 higher)
	⨁◯◯◯
Very low
	IMPORTANT

	HDL-C

	[bookmark: _GoBack]33
	randomised trials
	very seriousa
	not seriousd
	not serious
	not serious
	none
	840
	844
	0.22 mg/dL higher
(0.01 lower to 0.45 higher)
	⨁⨁◯◯
Low
	IMPORTANT

	Triglycerides

	32
	randomised trials
	very seriousa
	not serious
	not serious
	not serious
	none
	810
	820
	0.39 mg/dL higher
(0.33 lower to 1.11 higher)
	⨁⨁◯◯
Low
	IMPORTANT


CI: confidence interval; MD: mean difference
Explanations
a. Very serious risk of bias since most studies were at high risk of bias. Downgraded two levels. b. Serious inconsistency that was explained by type of olive oil. Not downgraded. c. Serious inconsistency that remained unexplained in the subgroup analyses. Downgraded.  d. Serious inconsistency that was explained by type of control group. Not downgraded. 


Identification of studies via databases and registers
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(n = 6954)
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(n = 93)
Reports not retrieved
(n = 0)
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Abstract (n = 6)
Shorter than 1 weeks (n = 10)
Not sufficient information (n = 5)
Non randomized trials (n = 1)
Not relevant intervention (n = 14)
Not relevant outcome (n = 10)
Pregnant women (n = 3)
Single arm trial (n = 1)

Reports assessed for eligibility
(n = 93)







Studies included in review
(n = 34)
Reports of included studies
(n = 34)
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Supplementary Figure 1. Literature search and study selection process.
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Supplementary Figure 2. The effect of each 10 g/d olive oil intake on serum total cholesterol. 
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Supplementary Figure 3. The effect of each 10 g/d olive oil intake on serum low-density lipoprotein cholesterol. 
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Supplementary Figure 4. The effect of each 10 g/d olive oil intake on serum high-density lipoprotein cholesterol.
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Supplementary Figure 5. The effect of each 10 g/d olive oil intake on serum triglycerides.
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Supplementary Figure 6. Funnel plot of the effect of olive oil intake on serum total cholesterol. md, mean difference; se, standard error.
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Supplementary Figure 7. Funnel plot of the effect of olive oil intake on serum low-density lipoprotein cholesterol. md, mean difference; se, standard error.
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Supplementary Figure 8. Funnel plot of the effect of olive oil intake on serum high-density lipoprotein cholesterol. md, mean difference; se, standard error.
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Supplementary Figure 9. Funnel plot of the effect of olive oil intake on serum triglycerides. md, mean difference; se, standard error.
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