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Supplemental Table 1. Description of PICOS* criteria for a systematically searched meta-analysis assessing the relative effects of
red meat consumption on cardiovascular disease risk factors stratified by type of comparison group

Population

Adults aged >=18 years and not pregnant

Intervention

A diet containing red meat as the primary source of protein

Comparator Comparison groups by comparison diet (high-quality plant protein sources,
poultry/chicken/fish, fish only, poultry only, mixed animal protein, low-quality
carbohydrates or usual diet)

Outcome Changes in cardiovascular risk factors, specifically blood lipids, lipoproteins,

apolipoproteins, and blood pressure from pre- to post-intervention

Study design

Randomized controlled trials

Research questions

What is the relative effect of consuming red meat on blood lipids, lipoproteins,
apolipoproteins, and blood pressure and does this effect differ by the type of

comparison group?

Search terms

PubMed Database:
#1 “Meat”’[MESH] OR “Meat Products’[MESH] OR “red meat” OR “beef” OR “pork”

#2  “hypertension”’[MESH] OR “Cholesterol, LDL”’[MESH] OR “Cholesterol,
HDL”[MESH] OR “Blood Pressure”’[ MESH] OR “lipoproteins’ [MESH]

Search: #1 AND #2
Filters: 1) Humans; 2) aged >18 years and 3) English

*PICOS: Population, Intervention, Comparator Outcome, Study design.
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Supplemental Table 2. Mean, SD and mean differences for total cholesterol (mmol/L) in red meat and comparison diet

Red meat interventions

Comparison diet

Mean

Mean

Mean

Study Year n (mmol/L) Sb n (mmol/L) SD difference LCI ucl
High-quality plant protein
Sinclair veg1 1987 10 -0.36 0.84 7 -0.42 0.68 0.06 -0.66 0.78
Prescott? 1998 25 -0.16 0.80 25 -0.25 0.81 0.09 -0.35 0.53
Haub® 2005 21 0.30 0.30 21 -0.06 0.07 0.36 0.23 0.49
de Mello veg4 2006 17 0.03 0.72 17 -0.26 0.71 0.29 -0.19 0.77
Liao® 2007 15 -0.47 0.47 15 -0.61 0.41 0.14 -0.18 0.46
Hosseinpour-Niazi® 2014 31 -0.46 0.70 31 -0.47 0.78 0.01 -0.36 0.38
Poultry and fish (all types)
O'Brien HC G1’ 1980 15 0.44 0.73 15 0.23 0.71 0.21 -0.30 0.72
O'Brien HC G2’ 1980 14 0.26 0.53 14 0.49 0.53 -0.23 -0.62 0.16
O'Brien LC G1’ 1980 15 0.31 0.61 15 0.23 0.72 0.08 -0.40 0.56
O'Brien LC G2’ 1980 14 0.00 0.44 14 0.02 0.49 -0.02 -0.36 0.32
Flynn F1° 1981 31 -0.13 0.79 31 -0.02 1.00 -0.11 -0.56 0.34
Flynn F2° 1981 24 -0.03 0.69 24 0.18 0.80 -0.21 -0.63 0.21
Flynn M18 1981 38 -0.10 0.60 38 -0.16 0.83 0.06 -0.27 0.39
Flynn M2° 1981 36 -0.10 0.73 36 0.20 0.81 -0.30 -0.66 0.06
Flynn Beef F1° 1982 12 -0.23 0.89 12 -0.13 1.02 -0.10 -0.87 0.67
Flynn Pork F1° 1982 12 -0.60 0.92 12 -0.13 1.02 -0.47 -1.24 0.30
Flynn Beef F2° 1982 17 0.13 0.72 17 0.39 0.74 -0.26 -0.75 0.23
Flynn Pork F2° 1982 17 -0.18 0.64 17 0.39 0.74 -0.57 -1.04 -0.10
Flynn Beef M1° 1982 21 -0.16 0.65 21 0.02 0.77 -0.18 -0.61 0.25
Flynn Pork M1° 1982 21 -0.24 0.65 21 0.02 0.77 -0.26 -0.69 0.17
Flynn Beef M2° 1982 26 -0.16 0.74 26 0.00 0.86 -0.16 -0.60 0.28
Flynn Pork m2° 1982 26 -0.49 0.70 26 0.00 0.86 -0.49 -0.92 -0.06
Davidson™® 1999 89 -0.08 0.29 102 -0.13 0.39 0.05 -0.05 0.15
Wolmarans™ 1999 39 -0.29 0.63 39 -0.45 0.55 0.16 -0.10 0.42
Zhang* 2012 32 -0.06 0.72 29 0.00 0.53 -0.06 -0.37 0.25
Sayer13 2015 19 -0.68 0.66 19 -0.36 0.68 -0.32 -0.75 0.11
Hill BOLD" 2015 20 -0.39 0.62 21 -0.41 0.47 0.02 -0.32 0.36
Hill BOLD+* 2015 21 -0.57 0.53 21 -0.41 0.47 -0.16 -0.46 0.14
Fish and seafood
Sinclair SF* 1987 10 -0.36 0.84 10 -0.34 0.50 -0.02 -0.63 0.59
Sinclair TF* 1987 10 -0.36 0.84 11 -0.62 0.64 0.26 -0.38 0.90
Gascon™® 1996 14 -0.34 0.42 14 -0.14 0.54 -0.20 -0.56 0.16
Beauchesne-Rondeau FD*® 2003 17 -0.50 0.55 17 -0.30 0.64 -0.20 -0.60 0.20
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Ouellet!’ 2008 18 -0.61 0.51 18 -0.25 0.55 -0.36 -0.71 -0.01
Navas-Carretero®® 2009 25 -0.09 0.53 25 -0.10 0.64 0.01 -0.32 0.34
Lindqvist®® 2009 35 -0.05 0.56 35 0.03 0.60 -0.08 -0.35 0.19
Zhang F%° 2010 30 -0.07 0.51 30 -0.05 0.69 -0.02 -0.33 0.29
Zhang OF® 2010 30 -0.07 0.51 32 0.03 0.48 -0.10 -0.35 0.15
Grieger® 2014 37 -0.10 0.79 43 0.10 0.49 -0.20 -0.50 0.10
Aadland® 2015 19 -0.38 0.69 20 -0.37 0.53 -0.01 -0.40 0.38
Chicken or poultry
Scott® 1994 19 -0.54 0.35 19 -0.70 0.59 0.16 -0.15 0.47
Melanson®* 2003 21 -0.55 0.22 35 -0.49 0.12 -0.06 -0.16 0.04
Beauchesne-Rondeau CD*® 2003 17 -0.50 0.55 17 -0.50 0.64 0.00 -0.40 0.40
de Mello CD* 2006 17 0.03 0.72 17 -0.28 0.69 0.31 -0.16 0.78
Mahon CD?® 2007 14 -0.59 0.93 15 -0.49 1.24 -0.10 -0.89 0.69
Animal protein
Mamo® 2005 10 -0.20 0.19 10 0.00 0.30 -0.20 -0.42 0.02
Nowson?’ 2009 46 0.33 1.00 47 0.38 1.25 -0.05 -0.51 0.41
Roussell BOLD?® 2011 34 -0.47 0.45 33 -0.21 0.51 -0.26 -0.49 -0.03
Rousell BOLD+% 2011 34 -0.50 0.45 35 -0.48 0.52 -0.02 -0.25 0.21
Thorning cheese® 2015 14 -0.30 0.55 14 -0.19 0.78 -0.11 -0.61 0.39
Carbohydrates
Mahon carb® 2007 15 -0.59 0.93 14 -1.14 1.71 0.55 -0.46 1.56
Foerster™ 2014 20 -0.10 0.53 20 0.00 0.72 -0.10 -0.49 0.29
Thorning carb® 2015 14 -0.30 0.55 14 -0.47 0.68 0.17 -0.29 0.63
Usual diet
Hodgson™ 2006 29 -0.10 0.57 31 -0.10 0.59 0.00 -0.29 0.29
Murphy* 2012 72 -0.10 0.56 71 -0.20 0.65 0.10 -0.10 0.30

Mean changes for each group were calculated from values at follow-up minus values at baseline. SD, Standard Deviation; LCI, low confidence interval, UCI, upper
confidence interval. HC G1, first group consuming high cholesterol diet; HC G2, second group consuming high cholesterol diet; LC G1, first group consuming low-
cholesterol diet; LC G2, second group consuming low-cholesterol diet; F1, first female group; F2, second female group; M1, fist male group; M2, second male group; F,
fish; OF, oily fish; C, chicken; carb, carbohydrates; veg, vegetarian.
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Supplemental Table 3. Mean, SD and mean differences for LDL cholesterol (mmol/L) in red meat and comparison diet

Red meat interventions

Comparison diet

Mean Mean Mean
Study Year n (mmol/L) SD n (mmol/L) SD difference LCI UCl
High quality plant protein
Wiebe™ 1984 8 -0.26 0.52 8 -0.12 0.54 -0.14 -0.66 0.38
Sinclair veg 1987 8 -0.41 1.01 7 -0.03 0.66 -0.38 -1.24 0.48
Ashton® 2000 42 -0.12 0.61 42 -0.20 0.70 0.08 -0.20 0.36
Haub 2005 21 0.30 0.40 21 -0.08 0.60 0.38 0.07 0.69
de Mello veg 2006 17 0.47 0.62 17 0.13 0.66 0.34 -0.09 0.77
Liao 2007 15 -0.23 0.43 15 -0.40 0.20 0.17 -0.07 0.41
Hosseinpour-Niazi 2014 31 -0.23 0.53 31 -0.54 0.60 0.31 0.03 0.59
Poultry and fish (all types)
Davidson 1999 89 -0.08 0.29 102 -0.12 0.33 0.04 -0.05 0.13
Wolmarans 1999 28 0.12 0.63 28 -0.17 0.66 0.29 -0.05 0.63
Zhang 2012 32 -0.15 0.78 29 -0.11 0.50 -0.04 -0.37 0.29
Sayer 2015 19 -0.46 0.70 19 -0.32 0.63 -0.14 -0.56 0.28
Hill BOLD 2015 21 -0.28 0.57 21 -0.28 0.38 0.00 -0.29 0.29
Hill BOLD+ 2015 22 -0.39 0.47 21 -0.28 0.38 -0.11 -0.37 0.15
Fish or seafood
Sinclair SF 1987 7 -0.41 1.01 10 -0.17 0.48 -0.24 -1.05 0.57
Sinclair TF 1987 7 -0.41 1.01 8 -0.53 0.50 0.12 -0.71 0.95
Wolmarans® 1991 39 0.27 0.49 39 0.44 0.55 -0.17 -0.40 0.06
Gascon 1996 14 -0.26 0.34 14 -0.06 0.38 -0.20 -0.47 0.07
Beauchesne-Rondeau FD 2003 17 -0.30 0.58 17 -0.20 0.65 -0.10 -0.51 0.31
Ouellet 2008 18 -0.36 0.55 18 -0.05 0.42 -0.31 -0.63 0.01
Navas-Carretero 2009 25 -0.13 0.53 25 -0.19 0.66 0.06 -0.27 0.39
Lindqvist 2009 35 0.11 0.53 35 0.15 0.54 -0.04 -0.29 0.21
Zhang F 2010 30 0.03 0.47 30 0.22 0.79 -0.19 -0.52 0.14
Zhang OF 2010 30 0.03 0.47 32 0.29 0.59 -0.26 -0.53 0.01
Grieguer 2014 37 -0.10 0.42 43 0.20 0.52 -0.30 -0.51 -0.09
Aadland 2015 19 -0.26 0.61 20 -0.22 0.49 -0.04 -0.39 0.31
Chicken or poultry
Scott 1994 19 0.46 0.43 19 0.55 0.35 -0.09 -0.34 0.16
Horrocks® 1999 20 -0.47 0.14 20 -0.45 0.12 -0.02 -0.10 0.06
Melanson 2003 21 0.25 0.13 35 0.37 0.36 -0.12 -0.25 0.01
Beauchesne-Rondeau CD 2003 17 -0.30 0.58 17 -0.40 0.62 0.10 -0.30 0.50
de Mello CD 2006 17 0.47 0.62 17 0.22 0.68 0.25 -0.19 0.69
Mahon CD 2007 14 -0.46 0.70 15 -0.41 1.16 -0.05 -0.74 0.64

Animal protein
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Mamo 2005 10 -0.20 0.20 10 -0.10 0.30 -0.10 -0.32 0.12
Nowson 2009 46 0.28 0.75 47 0.29 1.15 -0.01 -0.40 0.38
Rousell BOLD 2012 36 -0.37 0.39 33 -0.16 0.44 -0.21 -0.41 -0.01
Rousell 1 BOLD+ 2012 36 -0.37 0.39 35 -0.38 0.43 0.01 -0.18 0.20
Thorning cheese 2015 14 -0.02 0.48 14 -0.18 0.62 0.16 -0.25 0.57
Carbohydrates
Mahon carb 2007 14 -0.46 0.70 14 -0.52 1.29 0.06 -0.71 0.83
Thorning carb 2015 14 -0.02 0.48 14 -0.06 0.63 0.04 -0.38 0.46
Usual diet
Hodgson 2006 29 0.00 0.53 31 -0.20 0.60 0.20 -0.09 0.49
Murphy 2012 71 -0.10 0.58 69 -0.10 0.65 0.00 -0.20 0.20

Mean changes for each group were calculated from values at follow-up minus values at baseline. SD, Standard Deviation; LCI, low confidence interval, UCI, upper
confidence interval. HC G1, first group consuming high cholesterol diet; HC G2, second group consuming high cholesterol diet; LC G1, first group consuming low-
cholesterol diet; LC G2, second group consuming low-cholesterol diet; F1, first female group; F2, second female group; M1, fist male group; M2, second male group; F,
fish; OF, oily fish; C, chicken; carb, carbohydrates.

Supplemental Table 4. Mean, SD and mean differences for HDL cholesterol (mmol/L) in red meat and comparison diet

Red meat interventions Comparison diet
Mean Mean Mean
Study Year n (mmol/L) Sb n (mmol/L) SD difference LCl ucl
High-quality plant protein
Wiebe 1984 8 0.04 0.14 8 -0.32 0.25 0.36 0.17 0.56
Sinclair veg 1987 8 0.10 0.37 7 -0.24 0.25 0.34 0.02 0.66
Prescott 1987 25 0.09 0.20 25 0.02 0.35 0.07 -0.09 0.23
Ashton 2000 42 0.07 0.18 42 0.00 0.22 0.07 -0.02 0.16
Haub 2005 21 0.08 0.10 21 -0.10 0.10 0.18 0.12 0.24
de Mello veg 2006 17 -0.03 0.16 17 -0.03 0.15 0.00 -0.10 0.10
Liao 2007 15 -0.05 0.13 15 -0.02 0.30 -0.03 -0.20 0.14
Hosseinpour-Niazi 2014 31 -0.04 0.17 31 0.02 0.18 -0.06 -0.15 0.03
Poultry and fish (all types)
O'Brien HC G1 1980 15 0.05 0.10 15 0.11 0.18 -0.06 -0.16 0.04
O'Brien HC G2 1980 14 0.05 0.14 14 0.08 0.23 -0.03 -0.17 0.11
O'Brien LC G1 1980 15 0.13 0.10 15 0.03 0.18 0.10 0.00 0.20
O'Brien LC G2 1980 14 0.02 0.15 14 0.08 0.23 -0.06 -0.20 0.08
Flynn F1 1981 31 -0.18 0.22 31 0.00 0.37 -0.18 -0.33 -0.03
Flynn F2 1981 24 0.06 0.27 24 -0.24 0.40 0.30 0.11 0.49
Flynn M1 1981 38 -0.16 0.17 38 0.00 0.29 -0.16 -0.27 -0.06
Flynn M2 1981 36 -0.05 0.19 36 -0.08 0.28 0.03 -0.08 0.14
Flynn Beef F1 1982 12 -0.21 0.20 12 0.00 0.29 -0.21 -0.41 -0.01
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Flynn Pork F1 1982 12 -0.16 0.19 12 0.00 0.29 -0.16 -0.36 0.04
Flynn Beef F2 1982 17 0.13 0.27 17 -0.15 0.36 0.28 0.07 0.49
Flynn Pork F2 1982 17 0.03 0.27 17 -0.15 0.36 0.18 -0.03 0.39
Flynn Beef M1 1982 21 -0.08 0.19 21 -0.08 0.31 0.00 -0.16 0.16
Flynn Pork M1 1982 21 -0.16 0.21 21 -0.08 0.31 -0.08 -0.24 0.08
Flynn Beef M2 1982 26 -0.08 0.19 26 -0.18 0.29 0.10 -0.03 0.23
Flynn Pork M2 1982 26 -0.08 0.20 26 -0.18 0.29 0.10 -0.04 0.24
Davidson 1999 89 0.03 0.14 102 0.02 0.23 0.01 -0.04 0.06
Zhang 2012 32 -0.08 0.14 29 -0.03 0.20 -0.05 -0.14 0.04
Sayer 2015 19 -0.16 0.21 19 -0.08 0.23 -0.08 -0.22 0.06
Hill BOLD 2015 21 0.00 0.08 21 0.01 0.12 0.00 -0.07 0.06
Hill BOLD+ 2015 22 -0.08 0.10 21 0.01 0.12 -0.09 -0.15 -0.02
Fish or seafood
Sinclair SF 1987 8 0.10 0.37 10 -0.10 0.31 0.20 -0.12 0.52
Sinclair TF 1987 8 0.10 0.37 8 -0.11 0.31 0.21 -0.12 0.54
Wolmarans 1991 28 -0.01 0.18 28 0.09 0.28 -0.10 -0.22 0.02
Gascon 1996 14 -0.09 0.13 14 -0.06 0.25 -0.03 -0.18 0.12
Beauchesne-Rondeau FD 2003 17 -0.01 0.08 17 0.02 0.16 -0.03 -0.11 0.05
QOuellet 2008 18 -0.03 0.17 18 -0.07 0.12 0.04 -0.06 0.14
Navas-Carretero 2009 25 0.02 0.16 25 0.12 0.16 -0.10 -0.18 -0.01
Lindqvist 2009 35 -0.01 0.10 35 0.04 0.17 -0.05 -0.12 0.02
Zhang TF 2010 30 -0.03 0.10 30 0.07 0.16 -0.10 -0.17 -0.03
Zhang OF 2010 30 -0.03 0.10 32 0.13 0.15 -0.16 -0.22 -0.10
Grieguer 2014 37 0.10 0.31 43 0.10 0.54 0.00 -0.19 0.19
Aadland 2015 19 -0.24 0.21 20 -0.09 0.18 -0.15 -0.27 -0.03
Chicken or poultry
Scott 1994 19 -0.06 0.11 19 -0.12 0.15 0.06 -0.02 0.14
Wolmarans 1999 39 0.00 0.13 39 0.03 0.14 -0.03 -0.09 0.03
Melanson 2003 21 0.01 0.11 35 -0.04 0.03 0.05 0.00 0.10
Beuachesne-Rondeau CD 2003 17 -0.01 0.08 17 0.05 0.13 -0.06 -0.14 0.02
de Mello CD 2006 17 -0.03 0.16 17 -0.03 0.16 0.00 -0.11 0.11
Mahon CD 2007 14 -0.05 0.28 15 0.00 0.41 -0.05 -0.30 0.20
Animal protein
Mamo 2005 10 0.00 0.05 10 0.00 0.08 0.00 -0.06 0.06
Nowson 2009 46 0.04 0.19 47 -0.02 0.28 0.06 -0.04 0.15
Rousell BOLD 2012 36 -0.10 0.20 33 -0.02 0.27 -0.08 -0.19 0.03
Roussell BOLD+ 2012 36 -0.10 0.20 35 -0.12 0.27 0.02 -0.09 0.13
Thorning cheese 2015 14 -0.13 0.13 14 -0.17 0.23 0.04 -0.10 0.18
Carbohydrates
Mahon carb 2007 14 -0.05 0.28 | 14 -0.31 0.40 | 0.26 0.00 0.52
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Thorning carb 2015 14 -0.13 0.13 | 14 -0.23 020 | 0.10 -0.03 0.23
Usual diet

Hodgson 2006 29 -0.01 0.23 31 -0.02 0.34 0.01 -0.14 0.16

Murphy 2012 72 0.00 0.17 71 -0.10 0.20 0.10 0.04 0.16

Mean changes for each group were calculated from values at follow-up minus values at baseline. SD, Standard Deviation; LCI, low confidence interval; UCI, upper
confidence interval. HC G1, first group consuming high cholesterol diet; HC G2, second group consuming high cholesterol diet; LC G1, first group consuming low-
cholesterol diet; LC G2, second group consuming low-cholesterol diet; F1, first female group; F2, second female group; M1, fist male group; M2, second male group; F,
fish; OF, oily fish; C, chicken; carb, carbohydrates.

Supplemental Table 5. Mean, SD and mean differences for triglycerides (mmol/L) in red meat and comparison diet

Red meat interventions Comparison diet
Mean Mean Mean
Study Year : (mmol/L) Sb n (mmol/L) SD difference LCl ucl
High-quality plant protein
Sinclair veg 1987 10 0.11 0.31 7 0.06 0.21 0.05 -0.20 0.30
Prescott 1987 25 -0.06 0.56 25 0.18 0.60 -0.24 -0.56 0.08
Ashton 2000 42 -0.19 0.99 42 -0.34 0.83 0.15 -0.24 0.54
Haub 2005 21 -0.16 0.50 21 0.27 0.06 -0.43 -0.65 -0.22
Liao 2007 15 -0.25 0.52 15 -0.11 0.40 -0.14 -0.47 0.19
Hosseinpour-Niazi 2014 31 -0.22 0.10 31 -0.43 0.08 0.21 0.17 0.26
Poultry and fish (all types)
Flynn F1 1981 31 -0.27 1.01 31 0.26 0.86 -0.53 -1.00 -0.06
Flynn F2 1981 24 -0.17 0.60 24 0.29 0.77 -0.46 -0.85 -0.07
Flynn M1 1981 38 0.13 0.38 38 -0.13 0.31 0.26 0.10 0.42
Flynn M2 1981 36 -0.15 0.67 36 -0.03 0.27 -0.12 -0.36 0.12
Flynn Beef F1 1982 12 0.29 0.58 12 -0.09 0.31 0.38 0.01 0.75
FlynnPork F1 1982 12 0.34 0.59 12 -0.31 0.23 0.65 0.29 1.01
Flynn Beef F2 1982 17 0.13 1.03 17 -0.15 0.53 0.28 -0.27 0.83
Flynn Pork F2 1982 17 0.03 1.03 17 -0.40 0.54 0.43 -0.12 0.98
Flynn Beef M1 1982 21 0.33 0.38 21 -0.05 0.29 0.38 0.18 0.58
Flynn Pork M1 1982 21 0.25 0.39 21 -0.17 0.29 0.42 0.21 0.63
Flynn Beef M2 1982 26 0.12 0.32 26 -0.29 0.72 0.41 0.11 0.71
Flynn Pork M2 1982 26 0.79 0.79 26 -0.45 0.76 1.24 0.82 1.66
Davidson 1999 89 -0.03 0.59 102 -0.03 0.41 0.00 -0.15 0.15
Zhang 2012 32 -0.21 0.63 29 -0.47 0.41 0.26 0.00 0.52
Sayer 2015 19 -0.10 0.49 19 -0.11 0.32 0.01 -0.25 0.27
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Hill BOLD 2015 21 -0.29 0.54 21 -0.42 0.34 0.13 -0.14 0.40
Hill BOLD+ 2015 22 -0.25 0.54 21 -0.42 0.34 0.17 -0.10 0.44
Fish or seafood
Sinclair SF 1987 10 0.11 0.31 10 -0.10 0.10 0.21 0.01 0.41
Sinclair TF 1987 10 0.11 0.31 11 -0.03 0.22 0.14 -0.09 0.37
Gascon 1996 14 -0.01 0.21 14 -0.09 0.14 0.08 -0.05 0.21
Beauchesne-Rondeau FD 2003 17 -0.30 0.33 17 -0.30 0.27 0.00 -0.20 0.20
Ouellet 2008 18 -0.48 0.14 18 -0.25 0.13 -0.23 -0.32 -0.14
Navas-Carretero 2009 25 0.06 0.06 25 -0.02 0.11 0.08 0.03 0.13
Lindqvist 2009 31 -0.29 0.55 31 -0.35 0.46 0.06 -0.19 0.31
Zhang TF 2010 30 0.19 1.22 30 0.08 0.84 0.11 -0.42 0.64
Zhang OF 2010 30 0.19 1.22 32 -0.55 0.64 0.74 0.25 1.23
Grieguer 2014 37 -0.10 0.50 43 -0.10 0.44 0.00 -0.21 0.21
Aadland 2015 19 0.12 0.17 20 -0.17 0.27 0.29 0.15 0.43
Chicken or poultry
Scott 1994 19 -0.02 0.54 19 -0.08 0.28 0.06 -0.21 0.33
Beauchesne-Rondeau CD 2003 17 -0.30 0.33 17 -0.40 0.27 0.10 -0.10 0.30
Melanson 2003 21 -0.29 1.21 35 -0.19 0.88 -0.10 -0.69 0.49
Mahon CD 2007 14 -0.26 0.50 16 -0.28 0.51 0.02 -0.34 0.38
Animal protein
Mamo 2005 10 -0.10 0.34 10 0.20 0.20 -0.30 -0.54 -0.06
Nowson 2009 45 0.01 0.45 47 0.09 0.55 -0.08 -0.28 0.13
Roussell BOLD 2012 36 -0.07 0.31 33 -0.06 0.22 -0.01 -0.14 0.12
Rousell BOLD+ 2012 36 -0.12 0.24 35 -0.04 0.22 -0.08 -0.19 0.03
Thorning chesee 2015 14 -0.16 0.31 14 0.03 0.33 -0.19 -0.43 0.05
Carbohydrates
Mahon carb 2007 14 -0.26 0.50 14 -0.11 0.70 -0.15 -0.60 0.30
Thorning carb 2015 14 -0.16 0.31 14 0.05 0.24 -0.21 -0.42 -0.01
Foerster 2014 20 0.10 0.62 20 0.20 0.63 -0.10 -0.49 0.29
Usual diet
Hodgson 2006 29 -0.05 0.99 31 0.01 0.54 -0.06 -0.47 0.35
Murphy 2012 71 -0.20 0.68 69 -0.10 0.55 -0.10 -0.31 0.11

Mean changes for each group were calculated from values at follow-up minus values at baseline. SD, Standard Deviation; LCI, low confidence interval; UCI, upper
confidence interval. HC G1, first group consuming high cholesterol diet; HC G2, second group consuming high cholesterol diet; LC G1, first group consuming low-
cholesterol diet; LC G2, second group consuming low-cholesterol diet; F1, first female group; F2, second female group; M1, fist male group; M2, second male group; F,
fish; OF, oily fish; C, chicken; carb, carbohydrates.



Meta-analysis on red meat interventions and CVD risk factors

Supplemental Table 6. Subgroup analyses on the relative effects of red meat intake on blood lipids and lipoproteins compared to all comparison

diets together

Total Cholesterol

LDL-cholesterol

HDL-cholesterol

Triglycerides

Mean Difference
(95% CI)

Mean Difference
(95% CI)

Mean Difference (95%

o))

Mean Difference
(95% CI)

Subgroups

Follow-up > 6 weeks
in red meat and
comparison diet

-0.06 (-0.14 t0 0.02)

31

-0.003 (-0.091 to 0.085)

17

-0.01 (-0.05 to 0.03)

30

0.10 (0.02 to 0.19)

30

Follow-up < 6 weeks
in red meat and
comparison

-0.03 (-0.10 to 0.05)

23

-0.04 (-0.09 to 0.01)

23

0.01 (-0.03 to 0.05)

26

0.01 (-0.07 to 0.09)

18

Crossover design

-0.09 (-0.16 to -0.03)

35

-0.01 (-0.09 to 0.06)

21

-0.003 (-0.03 t0 0.03)

38

0.11 (0.03 to 0.19)

30

Parallel design

0.01 (-0.07 to 0.09)

19

-0.03 (-0.10 t0 0.03)

19

0.01 (-0.03 to 0.05)

18

-0.02 (-0.13 to 0.07)

18

Quality > 20 in red
meat and comparison
diet

-0.02 (-0.10 to 0.07)

24

-0.03 (-0.10 to 0.04)

24

-0.01 (-0.05 t0 0.03)

24

-0.02 (-0.10 to 0.07)

23

Quality <20 in red
meat and comparison

-0.07 (-0.14 t0 0.01)

30

0.001 (-0.05 to 0.05)

16

0.01 (-0.02 to 0.05)

32

0.10 (-0.02 to 0.22)

25

High dietary
adherence in red
meat and comparison
diet

0.02 (-0.06 to 0.10)

23

-0.02 (-0.09 to 0.05)

25

0.004 (-0.04 to 0.04)

26

0.28 (-0.05t0 0.11)

21

Low dietary
adherence in red
meat and comparison
diet

-0.13 (-0.20 to -0.05)

31

-0.03 (-0.09 to 0.04)

15

-0.001 (-0.04 to 0.03)

30

0.10 (-0.01 t0 0.22)

27

Red meat
interventions using
only lean red meat

-0.05 (-0.12 to -0.02)

19

-0.08 (-0.15 to -0.02)

19

0.03 (-0.01 to 0.06)

20

0.01 (-0.08 t0 0.09)

17

Red meat
interventions
allowing non-lean

-0.05 (-0.13 t0 0.04)

35

0.04 (-0.03 to 0.11)

21

-0.01 (-0.05 to 0.03)

36

0.10 (0.02 to 0.18)

31

10




Meta-analysis on red meat interventions and CVD risk factors

red meat

Normal cholesterol
in both red meat and
comparison diet

-0.08 (-0.19 t0 0.03)

25

-0.02 (-0.09 to 0.06)

11

0.03 (-0.02 to 0.08)

28

0.15 (0.03 to 0.26)

22

Hypercholesterolemi
a in both red meat
and comparison diet

-0.03 (-0.11 to 0.05)

13

-0.04 (-0.12 t0 0.03)

13

-0.03 (-0.07 to 0.01)

13

0.02 (-0.08 t0 0.11)

12

Red meat
interventions funded
by the red meat
industry

-0.06 (-0.15 t0 0.03)

26

-0.01 (-0.08 to 0.05)

18

0.02 (-0.02 to 0.05)

26

0.11 (0.00 to 0.22)

25

Red meat
interventions not
funded by the red
meat industry

-0.05 (-0.12 to0 0.02)

28

-0.04 (-0.12 t0 0.04)

22

-0.01 (-0.05 t0 0.03)

30

0.03 (-0.06 to 0.12)

23

Saturated fat intake
higher in red meat
than comparison diet

-0.04 (-0.15 to 0.06)

26

-0.002 (-0.116 t0 0.113)

15

0.01 (-0.04 to 0.06)

27

0.17 (0.05 to 0.28)

24

Saturated fat intake
higher in comparison
diet

-0.14 (-0.29 t0 0.01)

-0.13 (-0.27 t0 0.00)

-0.04 (-0.09 to 0.01)

0.02 (-0.10 t0 0.13)

Saturated fat intake
not different between
red meat and
comparison diet

-0.04 (-0.13 to 0.05)

13

-0.02 (-0.11 to 0.08)

14

0.00 (-0.05 to 0.04)

14

-0.01 (-0.11 to 0.09)

13

Random effects model meta-analysis for changes in blood lipids from randomized controlled trials comparing red meat interventions with a comparison group. Positive
values for total cholesterol, LDL, and triglycerides indicate that blood lipids were higher in the red meat compared to comparison groups. Positive values indicate that
HDL was higher in the comparison diet compared to red meat intervention. Adherence measured using the question "Was there high adherence to the intervention
protocols for each treatment group?" in the quality score. n indicates the number of intervention comparisons.
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Meta-analysis on red meat interventions and CVD risk factors

Supplemental Figure 1. Random effects meta-analysis for changes in total:HDL cholesterol and HDL:LDL ratios (mmol/L) from randomized controlled trials
comparing red meat interventions with all comparison diets together.
A) TOTAL:HDL cholesterol ratio

Studies Estimate (95% C.I.) !
Davidson 1999 -0.200 (-0.545, 0.145) [ I
Beauchesne-Rondeau FD 2003 -0.050 (-1.054, 0.954) .
Beauchesne-Rondeau CD 2003 0.270 (-0.666, 1.206) : ]
Haub 2005 -0.400 (-0.708, -0.092) —B—
Ouellet 2008 -0.320 (-0.784, 0.144) B }
Aadland 2015 0.340 (0.092, 0.588) : — B
Thorning cheese 2015 0.250 (-0.716, 1.218) ; =
Thorning carb 2015 -0.260 (-1.247, 0.727) = ;
Overall (1"2=59.86 % , P=0.015) -0.076 (-0.359, 0.207) _—  ——
[ T : T 1
-1 -05 0 0.5 1
Mean Difference
B) HDL:LDL cholesterol ratio
Studies Estimate (95% C.I.)
Sinclair veg, 1987 -0.610 (-1.055, -0.165) &
Sinclair SF 1987 -0.200 (-0.549, 0.149) » 3
Sinclair TF 1987 0.020 (-0.270, 0.310) —.
Zhang TF 2010 -0.010 (-0.078, 0.058)
Zhang OF 2010 -0.020 (-0.069, 0.029)
Zhang 2012 0.000 (-0.075, 0.075) ]
Overall (1%2=38.98 % , P=0.146) -0.024 (-0.079, 0.032)
f T T T T 1 I 1
4 08 06 04 02 0 02
MearL Difference g

Higher in comp group vs ~ Higher in red meat vs comp
red meat  group
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Supplemental Figure 2. Random effects meta-analysis for changes in VLDL cholesterol (mmol/L) from randomized controlled trials comparing red
meat interventions with all comparison diets together.

Studies

Wolmarans 1991
Gascon 1996
Wolmarans 1999

Beauchesne-Rondeau CD 2003
Beauchesne-Rondeau FD 2003

Quellet 2008

Overall (1*2=0 % , P=0.622)

Estimate (95% C.I.)

0.070
0.040
-0.018
0.050
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-0.080
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Meta-analysis on red meat interventions and CVD risk factors

Supplemental Figure 3. Random effects meta-analysis for changes in apolipoprotein A-1 and B (mg/dL) from randomized controlled trials comparing red meat
interventions with all comparison diets together.
A) Apolipoprotein A-1

Studies Estimate (95% C.I.)
Zhang 2010 -0.060 (-0.253, 0.133) i
Zhang TF 2010 -0.030 (-0.173, 0.113) n
Zhang OF 2012 -0.040 (-0.204, 0.124) -
Aadland 2015 0.000 (-0.082, 0.082) .
Thorning cheese 2015 -0.040 (-0.214, 0.134) B
Thorning carb 2015 0.050 (-0.115, 0.215) i i
Overall (I1*2=0 % , P=0.951) -0.012 (-0.067, 0.043) —_— T
[ T : T 1
02 01 0 0.1 02
Mean Difference
B) Apolipoprotein B
Studies Estimate (95% C.I.)
Zhang 1996 ~0.090 (-0.206, 0.026) = :
Gascon 2003 0.010 (-0.136, 0.1586) I -
Beauchesne—-Rondeau FD 2003 0.060 (-0.074, 0.194) : ]
Quellet 2008 -0.080 (-0.158, -0.002) . L
Zhang TF 2010 -0.010 (-0.235, 0.215) —
Zhang OF 2010 0.020 (-0.184, 0.224) - -
Aadland 2012 0.030 (-0.104, 0.164) L -
Beauchesne—-Rondeau CD 2015 0.000 (-0.082, 0.082) : i
Thorning cheese 2015 -0.010 (-0.191, 0.171) -
Thorning carb 2015 0.010 (-0.179, 0.199) : »
Overall (1*2=0 % , P=0.719) -0.022 (-0.061, 0.018) <_“j_|>
T T : T T 1
-0.2 -01 o 0.1 02
Mean Difference

Higher in comp group vs ~ Higher in red meat vs
red meat  comp group
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Meta-analysis on red meat interventions and CVD risk factors

Supplemental Figure 4. Random effects meta-analysis for changes in systolic and diastolic blood pressure (mmHg) from randomized controlled trials comparing red
meat interventions with all comparison diets together.

A) Systolic Blood Pressure

Studies Estimate (95% C.I.)

Prescott 1987 -2.500 (-5.491, 0.491) —

Wolmarans 1999 1.630 (-1.816, 5.07¢) —.——.—

Hodgson 2006 -3.500 (-12.534, 5.534) - :

Liao 2007 -1.300 (-7.977, 5.377) -

Nowson 2009 -2.900 (-6.073, 0.273) —m——

Lindqvist 2009 -2.100 (-9.596, 5.39¢) -

Murphy 2012 -1.000 (-6.886, 4.886) =

Hosseinpour-Niazi 2014 0.000 (-8.314, 8.314) "

Grieger 2014 2.000 (-7.990, 11.990) =

HILL BOLD 2015 5.000 (-4.205, 14.205) ]

Hill BOLD + 2015 0.000 (-9.203, 9.203)

Sayer 2015 -1.000 (-9.984, 7.984)

Overall (1*2=0 % , P=0.798) -1.148 (-2.661, 0.365) ¢>
I T : T 1
10 5 0 5 10

Mean Difference

B) Diastolic blood pressure

Studies Estimate (95% C.I.)
Prescott 1987 0.000 (-9.258, 9.258)
Wolmarans 1999 1.000 (-3.327, 5.327) »
Hodgson 2006 0.500 (-4.755, 5.755) i
Liao 2007 0.600 (-7.004, 8.204) =
Nowson 2009 3.360 (0.779, 5.941) - B
Lindqvist 2009 -1.700 (=7.442, 4.042) i
Murphy 2012 -0.800 (-4.374, 2.774) ]
Hosseinpour-Niazi 2014 0.000 (-6.424, 6.424)
Grieger 2014 -0.800 (-2.640, 1.040) ——
HILL BOLD 2015 0.000 (-7.315, 7.315)
Hill BOLD + 2015 -1.200 (-4.546, 2.146) L
Sayer 2015 -4.800 (-10.874, 1.274) =
Overall (1*2=0 % , P=0.450) -0.001 (-1.098, 1.095) <?
T T T 1
-10 -5 0 5
Mean Difference
< >

Higher in comp group vs ~ Higher in red meat vs
red meat  comp group
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Meta-analysis on red meat interventions and CVD risk factors

Supplemental Figure 5. Intervention-specific changes from pre- to post-intervention in total cholesterol and triglycerides
concentrations.
A) Total cholesterol

red meat = control
0.2 Allgroups  Plant-based Poultryand  Only fish ~ Only poultry  Animal Carbohydrates  Usual diet, n=2
0.1 n=37 n=6 fish, n=8 n=9 n=4 protein, n=4  n=2

1
o 1

mmol/L

*
——

-0.3
-0.4 * *
-0.5 =
-0.6 1
-0.7
-0.8
B) Triglycerides
0.3 red meat m control
0.2
0.1
. 0N
g 01 W
= =k
=
-0.2
-0.3
* *
-0.4
-0.5 All groups Plant-based  Poultry and Only fish Only poultry  Animal protein, Carbohydrates Usual diet, n=2

n=37 n=7 fish n=6 n=9 n=4 n=4 n=2

Changes in total cholesterol and triglycerides from pre to post intervention are represented graphically as LS means + SE of LS mean. *indicates a significant
change from pre-to post-intervention analyzed via a repeated measures ANOV A adjusted for sample size and length of intervention.
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Supplemental Figure 6. Intervention-specific changes from pre- to post-intervention in LDL and HDL cholesterol
concentrations

A) LDL cholesterol

0.2 red meat ® control

0.1 T

mmol/L

-0.6 Al groups Plant-based Poultry and Only fish Only poultry Animal protein, Carbohydrates Usual diet, n=2

n=37 n=7 fish, n=5 n=10 n=6 n=4 n=2
B) HDL cholesterol

0.1 red meat m control

0.05
0

1 ~
1! ! L . | 1

-0.1

mmol/L

-0.15

-0.2

-0.25

-0.3

-0.35  All groups Plant-based  Poultryand ~ Only fish  Only poultry ~ Animal protein, Carbohydrates  Usual diet, n=2
n=37 n=8 fish n=7 n=10 n=7 n=4 n=2

Changes in LDL and HDL cholesterol from pre to post intervention are represented graphically as LS means + SE of LS mean. *indicates a significant
change over time within intervention analyzed via a repeated measures ANOV A adjusted for sample size and length of intervention.
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Supplemental Figure 7. Random effects meta-analysis for changes in blood total cholesterol concentrations (mmol/L) from controlled trials comparing red meat
interventions with comparison interventions stratified by comparison diets.

A) High-quality plant foods (legumes, soy, nuts and other plant protein sources)

Studies Estinate (955 C.I.)

Sinclair veg 1987 0.060 (-0.664, 0.784) :

Prescott 1998 0.080 (-0.354, 0.534) ——

Hauh 2005 0.360 (0.228, 0.492) +—J—

de Mello Veg 2006 0.290 (-0.191, 0.771) |

Liao 2007 0,140 (-0.176, 0.456) B

Hosseinpour-Niazi 2014 0.010 (-0.359, 0.379) ] i

Qverall (1*2=5.45 %, P=0.382) 0.264 (0.144, 0.383) - =
\ [ [ \ : \ |
06 {4 {2 i 02 04 06

Mean Difference

P »
< »

Higher in comp group vs ~ Higher in red meat vs
red meat  comp group
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Meta-analysis on red meat interventions and CVD risk factors

B) Comparison group combining protein sources from chicken, poultry, and all types of fish

Studies Estimate (95% C.I.)

O'Brien HC G1 1980 0.210 (-0.304, 0.724)
O'Brien HC G2 1980 -0.230 (-0.623, 0.163)
O'Brien LC G1 1980 0.080 (-0.3987, 0.557)
O'Brien LC G2 1980 -0.020 (-0.364, 0.324)
Flynn F1 1981 -0.110 (-0.557, 0.337)
Flynn F2 1981 -0.210 (-0.632, 0.212)
Flynn M1 1981 0.060 (-0.265, 0.385)
Flynn M2 1981 -0.300 (-0.656, 0.056)
Flynn Beef F1 1982 -0.100 (-0.865, 0.665)
Flynn Pork F1 1982 —-0.470 (-1.244, 0.304)
Flynn Beef F2 1982 -0.260 (-0.751, 0.231)
Flynn Pork F2 1982 -0.570 (-1.036, -0.104)
Flynn Beef M1 1982 -0.130 (-0.611, 0.251)
Flynn Pork M1 1982 -0.260 (-0.691, 0.171)
Flynn Beef M2 1982 -0.160 (-0.597, 0.277)
Flynn Pork M2 1982 -0.4%0 (-0.917, -0.063)
Davidson 1999 0.050 (-0.047, 0.147)
Wolmarans 1999 0.160 (-0.102, 0.422)
Zhang 2012 -0.060 (-0.374, 0.254)
Sayer 2015 -0.320 (-0.748, 0.108)
Hill BOLD 2015 0.020 (-0.319, 0.359)
Hill BOLD + 2015 -0.160 (-0.462, 0.142)
Overall (1"2=19.32 % , P=0.205) -0.092 (-0.177, -0.008)

; =
=
-
=
-
» :
o
= |
= :
(I
= E
.-
= :
i
- i
.
=
I : 1
0.8 0 0.5

Mean Difference

&

»

Higher in comp group vs
red meat

»

Higher in red meat vs
comp group
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C) Comparison group protein sources fish only (fish, fatty fish and seafood)

Studies Estimate (95% C.TI.)

Sinclair SF 1987 ~0.020 {-0.626, 0.586) .

Sinclair TF 1987 0.260 (-0.384, 0.904) : =

Gascon 1996 ~0.200 (-0.557, 0.157) -

Beauchesne-Rondeau FD 2003 -0.200 (-0.600, 0.200) ] .

Ouellet 2008 ~0.360 (-0.707, -0.013) ] :

Navas-Carretero 2009 0.010 (-0.315, 0.335) : r

Lindqvist 2009 -0.080 (-0.353, 0.193) ‘.

Zhang F 2010 ~0.020 (-0.326, 0.286) =

Zhang OF 2010 ~0.100 {-0.345, 0.145) =

Grieger 2014 ~0.200 (-0.495, 0.095) -

Aadland 2015 -0.010 (-0.398, 0.378) .

Overall (1"2=0 % , P=0.869) -0.109 (-0.211, -0.007) Q
T : 1
0.5 0 0.5

Mean Difference

D) Comparison group combining protein sources from chicken and poultry

Studies Estimate (95% C.I.) !

Scott 1994 0.160 (-0.149, 0.469) i ]

Melanson 2003 -0.060 (-0.162, 0.042) ——

Beauchesne-Rondeau CD 2003  0.000 (-0.400, 0.400) b

de Mello CD 2006 0.310 (-0.184, 0.784) ] »

Mahon CD 2007 -0.100 (-0.8%4, 0.694) —

Overall (1*2=0 % , P=0.434) -0.024 (-0.116, 0.068) <Q>
[ : 1
05 0 05
P Mean Difference o

Higher in comp group vs ~ Higher in red meat vs
red meat  comp group
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E) Comparison group combining animal protein (fish, poultry, red meat, and dairy)

Studies Estimate (95% C.I.)
Mamo 2005 -0.200 (-0.419, 0.019)
Nowson 2009 -0.050 (-0.510, 0.410)
Roussell BOLD 2012 -0.260 (-0.492, -0.028)
Roussell BOLD+ 2012 -0.020 (-0.248, 0.208)
Thorning Cheese 2015 -0.110 (-0.610, 0.390)
Overall (1*2=0 % , P=0.642) -0.14% (-0.271, -0.028)

|
N

: i

1 n

—i

i

|

|

|

‘

|

|
r T T T 1
086 04 02 0 02 04

Mean Difference

F) Comparison group replacement with carbohydrates

Studies Estimate (95% C.I.)

Mahon carb 2007 0.550 (-0.462, 1.562) »

Foerster 2014 -0.100 (-0.492, 0.292) ]

Thorning carb 2015 0.170 (-0.288, 0.628) T i

Overall (1*2=0 % , P=0.414) 0.057 (-0.229, 0.342) :
I I T T 1
0 05 1 15

Mean Difference

G) Comparison group replacement with usual diet

Studies Estimate (95% C.I.)
Hodgson 2006 0.000 (-0.294, 0.294)
Murphy 2012 0.100 (-0.100, 0.300)

Overall (1*2=0 % , P=0.581) 0.068 (-0.097, 0.234)

.-
—_—
f T : T 1
02 0.1 0 0.1 02
P Mean Difference _
Higher in comp group vs ~ Higher in red meat vs
red meat  comp group
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Supplemental Figure 8. Random effects meta-analysis for changes in LDL cholesterol concentrations (mmol/L) from controlled trials comparing red meat
interventions with comparison interventions stratified by comparison diet.

A) High-quality plant foods (legumes, soy, nuts and other plant protein sources)

Studies Estimate (95% C.I.)
Wiebe 1984 -0.140 (-0.659, 0.379) L] E
Sinclair 1987 -0.380 (-1.234, 0.474) = i
Ashton 2000 0.080 (-0.201, 0.36l) ] ;
Haub 2005 0.380 (0.072, 0.688) ; =
de Mello, veg 2006 0.340 (-0.090, 0.770) »
Liao 2007 0.170 (-0.070, 0.410) ——
Hosseinpour-Niazi 2014 0.310 (0.028, 0.592) —
Overall (1"2=7.41 % , P=0.372) 0.198 (0.065, 0.330) e
I T : 1
-1 05 0 05

Mean Difference

B) Comparison group combining protein sources from chicken, poultry, and all types of fish

Studies Estimate (95% C.T.)

Davidson 1999 0.040 (-0.048, 0.128) ——-—

Wolmarans1 1998 0.290 (-0.048, 0.628) =

Zhang1 2012 -0.040 (-0.366, 0.2886) -

Sayer 2015 -0.140 (-0.563, 0.283) =

Hill BOLD 2015 0.000 (-0.293, 0.293) »-

Hill BOLD+ 2015 -0.110 (-0.365, 0.145) = ;

Overall (1*2=0 % , P=0.505) 0.027 (-0.048, 0.102) {ﬁ}:
[ T : T T 1
-0.4 0.2 V] 0.2 04 0.6

Mean Difference

< [
< >

Higher in comp group vs  Higher in red meat vs
red meat  comp group
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C) Comparison group protein sources fish only (fish, fatty fish and seafood)

Studies

Sinclair SF 1987 -0.
Sinclair TF 1987 0.
Wolmarans 1991 -0.
Gascon 1996 -0.
Beauchesne-Rondeau FD 2003 -0.
Quellet 2008 -0.
Navas-Carretero 2009 0.
Lindqvist 2009 -0.
Zhang F 2010 -0.
Zhang OF 2010 -0.
Grieger 2014 -0.
Aadland 2015 -0.

Overall (1"2=0 % , P=0.815) -0

Estimate (95% C.I.)

240 (-1.045, 0.565)
120 (-0.705, 0.945)
170 (-0.401, 0.061)
200 (-0.467, 0.067)
100 (-0.514, 0.314)
310 (-0.630, 0.010)
060 (-0.272, 0.392)
040 (-0.2°%91, 0.211)
190 (-0.519, 0.139)
260 (-0.525, 0.005)
300 (-0.506, -0.094)
040 (-0.388, 0.308)
.173 (-0.260, -0.086)

i

Mean Difference

D) Comparison group combining protein sources from chicken and poultry

Studies

Scott 1994 -0.
Horrocks 1999 -0.
Melanson 2003 -0.
Beauchesne-Rondeau CD 2003 0.
de Mello CD 2006 0.
Mahon CD 2007 -0.

Overall (I1*2=0 % , P=0.555) -0

Estimate (95% C.I.)

090 (-0.339, 0.159)
020 (-0.101, 0.0el)
120 (-0.252, 0.012)
100 (-0.304, 0.504)
250 (-0.187, 0.687)
050 (-0.742, 0.0642)

.040 (-0.105, 0.024)

'

06 04

2
¥}

il

0 02 04
Mean Difference

< »
< »

Higher in comp group vs ~ Higher in red meat vs
red meat  comp group

0B
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E) Comparison group combining animal protein (fish, poultry, red meat, and dairy)

Studies Estimate (95% C.I.) i

Mamo 2005 -0.100 (-0.322, 0.122) m-

Nowson 2009 -0.010 (-0.404, 0.384) :

Rousell BOLD 2012 -0.210 (-0.407, -0.013) [ ] § 1

Rousell BOLD+ 2012 0.010 (-0.181, 0.201) :

Thorning cheese 2015 0.160 (-0.251, 0.571) T B

Overall (1*2=0 % , P=0.409) -0.073 (-0.181, 0.035) {’4;}
f T : T 1
-0.4 -0.2 0 0.2 0.4

Mean Difference

F) Comparison group replacement with carbohydrates

Studies Estimate (95% C.I.)
Mahon carb 2007 0.060 (-0.709, 0.829) i
Thoming carb 2015 0.040 (-0.375, 0.455) |
Overall (1*2=0% , P=0.964) 0.045 (-0.321, 0.410)
I T T 1

] nz2
Mean Difference

G) Comparison group replacement with usual diet

Studies Estimate (95% C.1.)

Hodgson 2006 0.200 (-0.086, 0.436) : B

Murphy 2012 0.000 (-0.204, 0.204) i

Overall (1*2=19.6 % , P=0.265) 0.074 (-0.115, 0.263) '
[ T : T T T 1
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Supplemental Figure 9. Random effects meta-analysis for changes in HDL cholesterol concentrations (mmol/L) from randomized controlled trials comparing red
meat interventions with comparison interventions stratified by comparison diets.
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B) Comparison group combining protein sources from chicken, poultry, and all types of fish
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C) Comparison group protein sources fish only (fish, fatty fish and seafood)
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E) Comparison group combining animal protein (fish, poultry, red meat, and dairy)
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Supplemental Figure 10. Random effects meta-analysis for changes in triglyceride concentrations (mmol/L) from randomized controlled trials comparing red meat
interventions with comparison interventions stratified by comparison diets.
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B) Comparison group combining protein sources from chicken, poultry, and all types of fish
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C) Comparison group protein sources fish only (fish, fatty fish and seafood)
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E) Comparison group combining animal protein (fish, poultry, red meat, and dairy)
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