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Supplementary Table 5. Signalling questions and judgement criteria for risk of bias assessment on each domain overall with

ROBINS-I 1!

Domain

Signalling questions

Criteria for domain-level judgement

1. Bias due to
confounding

Is there potential for
baseline confounding of
the effect of exposure?

Did the authors use a
multivariable-adjusted
analysis that controlled for
all important confounding
domains?

Low risk of bias?:
No bias is expected due to confounding.

Moderate risk of bias®:

Residual confounding is expected in observational studies:

All known important confounding domains (sociodemographic [age, sex] and lifestyle
[alcohol, smoking, physical activity] domain) have been appropriately measured and
controlled for with a multivariate adjusted model (e.g., Poisson regression, cox hazards
regression model)

Serious risk of bias*:
At least one important domain (sociodemographic [age, sex] and lifestyle [alcohol, smoking,
physical activity] domain) was not appropriately measured and controlled for.

2. Bias in
selection of
participants
into the study

Was selection of
participants into the study
(or into the analysis) based
on variables measured
after start of the exposure?

Were the post-exposure
variables that influenced
selection associated with
exposure and outcome (or
a cause of the outcome)?

Do start of follow-up and
start of exposure coincide
for most participants?

Low risk of bias?:

(i) All participants who would have been eligible for the target trial were included in the
study and (ii) The authors conducted a sensitivity analysis excluding CVD, IHD, or stroke
cases which occurred <2 years after start of the study and the results did not change.

Moderate risk of bias®:

(i) Selection into the study (or analysis) may have been related to exposure and outcome
(e.g., no exclusion of participants with a history of CVD) and the authors used appropriate
methods to correct for selection bias and results changed

or (ii) Selection into the study (or analysis) may have been related to exposure and outcome
(e.g., no exclusion of participants with a history of CVD) and the authors conducted no
sensitivity analysis excluding CVD, IHD, or stroke cases which occurred <2 years after the
start.

Serious risk of bias*:
Selection into the study was related to exposure and outcome (e.g., only participants with




Were adjustment
techniques used that are
likely to correct for the
presence of selection
biases?

chest pain/angina or CVD risk factors were included in the analysis); and this could not be
corrected for in the analyses; or the start of follow-up and start of exposure do not coincide.

3. Bias in
classification
the exposure

Were diet groups
(exposure and comparator)
well defined and
assessment methods
robust?

Could classification of diet
groups have been affected
by knowledge of the
outcome or risk of the
outcome?

Low risk of bias?:
(1) The diet groups (exposure and comparator) are well defined
and (ii) we do not expect misclassification due to the assessment method

Moderate risk of bias®:

(i) The diet groups (exposure and comparator) are well defined

and (ii) dietary habits were assessed using a validated tool (FFQ, 24-hour recall) or by
structured interview.

Serious risk of bias*:
(i) The diet groups (exposure and comparator) are not well defined
or (i) dietary habits was assessed with unvalidated tools.

4. Bias due to
departures
from intended
exposure

Is there concern that
changes in diet groups
might have occurred
among participants (e.g.,
changed diet group)?

Were there changes in
important covariates that
were unbalanced across
diet groups?

Were adjustment
techniques used that are
likely to correct for these
issues?

Low risk of bias?:

Repeated measurements of diet groups and covariates during follow-up are available and
there were no deviations in terms of diet adherence (complete or partial changes in dietary
patterns) and the authors conducted analysis based on these repeated measurements.

Moderate risk of bias®:

(i) Repeated measurements of diets groups and covariates during follow-up are available and
there were deviations in terms of diet adherence (complete or partial changes in dietary
patterns), but their impact on the outcome is expected to be slight.

or (iii) repeated measurements but any dietary changes are only expected to impact the
outcome slightly




5. Biasdue to | Were participants Low risk of bias?:

missing data excluded from analysis (i) Data was reasonably complete (e.g., <10% loss to follow-up and <11% missing dietary
due to...: and covariate data)
1.Missing outcome data? | or (ii) we do not suspect ‘differential missingness’ (def. proportions and reasons for missing
2.Missing exposure data? | data differing across groups)
3.Missing covariate data? | or (iii) the analysis addressed missing data and is likely to have removed any risk of bias.
Acre the proportion and Moderate risk of bias®:
reasons for missing data (1) The data was less than reasonably complete (e.g., > 10% loss to follow-up and >11%
similar across diet groups? | missing dietary and covariate data)

and there is a possibility of ‘differential missingness’ (def. proportions and reasons for

Were appropriate missing data differing across groups)
statistical methods used to | and (ii) The analysis is unlikely to have removed the risk of bias arising from the missing
account for missing data? | data.

6. Bias in Could the outcome Low risk of bias?:

measurement | measure (or assessor) have | (i) The methods of outcome assessment were comparable across diet groups

of outcomes

been influenced by
knowledge of diet groups?

Were the methods of
outcome assessment
comparable across diet
groups?

Were any systematic errors
in outcome measurement
related to exposure status?

and (i) the outcome measure (or assessor) was unlikely to be influenced by knowledge of
the participants diet group (i.e., is objective or likely unaware)
and (iii) any error in measuring the outcome is unrelated to diet groups.

Moderate risk of bias®:

(i) The methods of outcome assessment were comparable across diet groups

and (ii) the outcome measure (or assessor) is only minimally influenced by knowledge of the
participants diet groups

and (iii) Any error in measuring the outcome is only minimally related to diet groups.

7. Bias in
selection of the

Is the reported effect
estimate likely to be

Low risk of bias?:
There is clear evidence (usually through examination of a pre-registered protocol or




reported
results

selected, on the basis of
the results, from...:

1) multiple outcome
measurements within the
outcome domain?

2) multiple analyses of the
exposure-outcome
relationship?

3) different subgroups?

statistical analysis plan) that all reported results correspond to all intended outcomes,
analyses, and sub-cohorts.

Moderate risk of bias®:

(i) The outcome measurements and analyses are consistent with an a priori plan or are clearly
defined and both internally and externally consistent

and (it) There is no indication of selection of the reported analysis from among multiple
analyses

and (iii) There is no indication of selection of the cohort or subgroups for analysis and
reporting based on the results.

From: Sterne JAC, Higgins JPT, Elbers RG, Reeves BC, and the development group for ROBINS-I Risk Of Bias In Non-randomized

Studies of Interventions (ROBINS-I): detailed guidance. Available from: http://www.riskofbias.info [Updated Oct 12, 2016. Accessed

Feb 26, 2022].

The criteria for judging the risk of bias for each domain overall were modified in several domains to better reflect the basis for each

judgement assigned when assessing risk of bias with ROBINS-I.

2 Low risk of bias: the study is comparable to a well-performed randomized trial in this domain

3 Moderate risk of bias: the study is sound for a non-randomized study in this domain but is not comparable to a well-performed

randomized trial

4 Serious risk of bias: the study has some important problems in this domain



http://www.riskofbias.info/

Supplementary Table 6. Criteria for risk of bias assessment for each study overall using ROBINS-1 1

Overall study judgement

Criteria

Low risk of bias:
The study is comparable to a well-performed randomized trial

The study is judged to be at low risk of bias for all domains

Moderate risk of bias:

The study appears to provide sound evidence for a non-
randomized study but cannot be considered comparable to a
well-performed randomized trial

The study is judged to be at low or moderate risk of bias for all
domains

Serious risk of bias:
The study has some important problems

The study is judged to be at serious risk of bias in at least one
domain, but not at critical risk of bias in any domain

Critical risk of bias:
The study is too problematic in this domain to provide any
useful evidence on the effects of exposure

The study is judged to be at critical risk of bias in at least one
domain

No information:
No information on which to base a judgement about risk of bias

There is no clear indication the study is at serious or critical risk
of bias and there is a lack of information in one or more key
domains of bias (a judgement is required for this)

From: Sterne JAC, Higgins JPT, Elbers RG, Reeves BC, and the development group for ROBINS-I Risk Of Bias In Non-randomized

Studies of Interventions (ROBINS-I): detailed guidance. Available from: http://www.riskofbias.info [Updated Oct 12, 2016. Accessed

Feb 26, 2022].

The criteria for judging the risk of bias for each domain overall were modified in some domains to better reflect the basis for each

judgement assigned when assessing risk of bias with ROBINS-I.
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Supplementary Table 7. World Cancer Research Fund (WCRF) grading criteria

Grading Criteria

Convincing |A convincing relationship should be robust enough to be highly unlikely to be
modified in the foreseeable future as new evidence accumulates. All of the
following are generally required:
- Evidence from more than one study type
- Evidence from at least two independent cohort studies
- No substantial unexplained heterogeneity within or between study types or in
different populations relating to the presence or absence of an association, or
direction of effect
- Good quality studies to exclude with confidence the possibility that the
observed association results from random or systematic error, including
confounding, measurement error, and selection bias
- Presence of a plausible biological gradient in the association. Such a gradient
need not be linear or even in the same direction across different levels of
exposure, so long as this can be explained plausibly
- Strong and plausible experimental evidence, either from human studies or
relevant animal models, that typical human exposures can lead to relevant
outcomes

Probable All of the following are generally required:

- Evidence from at least two independent cohort studies, or at least five case-

control studies




- No substantial unexplained heterogeneity within or between study types or in
different populations relating to the presence or absence of an association, or
direction of effect

- Good quality studies to exclude with confidence the possibility that the
observed association results from random or systematic error, including
confounding, measurement error, and selection bias

- Evidence for biological plausibility

Limited -

suggestive

All of the following are generally required:

- Evidence from at least two independent cohort studies, or at least five case-
control studies

- The direction of effect is generally consistent though some unexplained
heterogeneity may be present

- Evidence for biological plausibility

Limited - no

conclusion

Evidence is so limited that no firm conclusion can be made, but this does not
mean that there is evidence of no relationship. The evidence might be graded
"limited - no conclusion™ for several reasons:

- limited number of studies

- inconsistency of direction of effect

- poor quality of studies (e.g., lack of adjustment for known confounders)

- or any combination of these factors

Substantial
effect on

risk unlikely

All of the following are generally required:
- Evidence from more than one study type

- Evidence from at least two independent cohort studies




- Summary estimate of effect close to 1.0 for comparison of high versus low
exposure categories

- No substantial unexplained heterogeneity within or between study types or in
different populations

- Good quality studies to exclude with confidence the possibility that the
absence of association results from random or systematic error, including
inadequate power, imprecision or error in exposure measurement, inadequate
range of exposure, confounding, and selection bias

- Absence of a demonstrable biological gradient (dose response)

- Absence of strong and plausible experimental evidence, either from human
studies or relevant animal models, that typical human exposures lead to relevant

outcomes

From: World Cancer Research Fund/American Institute for Cancer Research (2018)
Continuous Update Project Expert Report 2018. Judging the evidence. Available at:
dietandcancerreport.org.

Specific upgrading factors:

1) Presence of a plausible biological gradient (dose response) in the association. Such
a gradient need not be linear or even in the same direction across the different levels
of exposure, so long as this can be explained plausibly.

2) A particularly large summary effect size (an odds ratio or relative risk of 2.0 or
more, depending on the unit of exposure) after appropriate control for confounders.

3) Evidence from randomised trials in humans.
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4) Evidence from appropriately controlled experiments demonstrating one or more
plausible and specific mechanisms actually operating in humans.
5) Robust and reproducible evidence from experimental studies in appropriate animal

models showing that typical human exposures can lead to relevant health outcomes.
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Supplementary Table 8. General considerations applied for ROBINS risk of bias judgements of studies included in main analysis !

Bias due to confounding: Although the ROBINS-I states that there should be information regarding the validity and reliability of the
measurement of the confounders that were adjusted for, this is almost never reported on in most research articles. We therefore considered it
sufficient that there was adjustment for confounding variables for this domain to be fulfilled, without any mention of the validity and
reliability on the measurement of the confounders.

We considered bias due to confounding if an unmeasured confounder was associated with both the exposure and the outcome. As residual
confounding is expected in observational studies due to the inability to control for unknown confounders, no studies could be judged ‘low risk
of bias’ in this domain. ‘Moderate risk of bias’ was assigned to nine studies (AHS-2, EPIC-Oxford, HBS, HPFS, NHS1, NHS2, TCHS, TCVS,
UKB [six publications]) [1-6] which adjusted for all important confounding domains (sociodemographic [age, sex] and lifestyle [alcohol,
smoking, physical activity] factors). ‘Serious risk of bias” was assigned to four studies (AMS, AHS-1, HFSS, OVS [two publications]) [7,8]
because one or more important confounding domains (sociodemographic [age, sex] and lifestyle [alcohol, smoking, physical activity] factors)
was not appropriately controlled for.

2. Bias in selection of participants into the study: This domain was concerned with the selection of participants into the study (or analysis)
based on participant characteristics observed after start of the exposure (before study entry) and bias was considered possible only if the
selection could be influenced by both the exposure and outcome or a cause of the outcome. Note that this domain is not concerned with issues
of generalisability (or external validity). In all the studies, the participants were selected based on their dietary preference (vegetarian, vegan
or nonvegetarian), but we assessed whether the studies had excluded participants with a prior history of cardiovascular disease (CVD) and
whether the authors had performed an appropriate sensitivity analysis after excluding the initial follow-up time (to control for reverse
causality).

In two studies (EPIC-Oxford, UKB [ publications]) [5,6], all participants that were eligible for the target trial were included in the analysis (by
excluding cases with a history of CVD from analysis) and the authors conducted a sensitivity analysis that excluded the initial follow-up to
assess for reverse causality. Eleven studies (AMS, AHS-1, AHS-2, HBS, HFSS, OVS, HPFS, NHS1, NHS2, TCHS, TCVS [six publications])
[1-4,7,9] were judged ‘moderate’ risk of bias as the selection of participants might have been related to the exposure and outcome either due to
lack of 1) exclusion of subjects with prevalent CVD or 2) the lack of a sensitivity analysis that excluded the initial follow-up time (and could
therefore not assess for reverse causality). No studies were judged serious risk of bias in this domain as no studies were conducted exclusively
in patient groups (e.g, including only subjects with chest pain/angina).
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3. Bias in classification exposures: We evaluated the methods used for assessment of dietary habits in each study as this is a crucial step in
avoiding misclassification of subjects to diet groups. The lowest bias judgement given in this domain was ‘moderate risk of bias’ and this was
assigned to nine studies (AHS-1, AHS-2, EPIC-Oxford, HPFS, NHS1, NHS2, TCHS, TCVS, UKB [six publications]) [1,3-6,8] that reported
the use of a validated food frequency questionnaire (FFQ). As this method relies on the participants ability to estimate their food habits the
previous year, there is always a potential for misclassifying subjects with this method. Therefore, an assignment of ‘low risk of bias’ was not
deemed possible for any study in this domain. It was also important that study authors had a clear definition of the exposure (vegetarian or
vegan diets) and the comparator (nonvegetarian diets) groups. Four studies (AMS, HBS, HFSS, OVYS) [three publications]) [2,7,8] were
judged to have ‘serious risk of bias’ as they did not report information about a validation process, although they did apply an FFQ.

4. Bias due to departures from intended exposures:

We did not make the distinction between co-exposures and confounders as this is less relevant in observational studies (co-exposures are
usually considered confounders) [10]. Changes in important confounders (e.g., smoking, alcohol consumption and physical activity) and diet
adherence could be assessed directly if studies measured variables with repeated FFQs/questionnaires. Deviations from the initial (or baseline)
diet group (vegetarian, vegan or nonvegetarian) were defined as either complete changes (from one diet group to another) or partial changes
(eating less or more healthy diets without changing diet groups) in dietary habits. If studies did not apply a repeated FFQ, we considered
whether the proportions of participants in each diet group gave reason to suspect that potential dietary changes could impact on the risk
estimates and if so the direction and magnitude of this effect.

Four studies (EPIC-Oxford, HPFS, NHS1, NHS2 [two publications]) [1,6], conducted analyses based on repeated FFQs, therefore we judged
these studies to be at ‘low risk of bias’.

For nine studies (AMS, AHS-1, AHS-2, HBS, HFSS, OVS, TCHS, TCVS, UKB [six publications]) [2-5,7,8], there were no reports of a
repeated FFQ, however, dietary changes that could potentially affect the risk estimates were considered to most likely only bias results
towards the null so that all these studies were judged to have ‘moderate risk of bias’.

5. Bias due to missing data: Exclusion of participants with missing data was common to all studies, and bias was considered plausible to a
varying degree if the proportions and reasons for missing data were considered un-evenly spread across the diet groups, referred to as
‘differential missingness’. Missing data could be due to loss to follow-up or due to missing dietary and covariate data. We considered all
studies to be at ‘low risk of bias’ with regard to loss to follow-up, and for nine of the studies this was reported in the included publications
(AHS-2, EPIC-Oxford, HBS, HPFS, NHS1, NHS2, TCHS, TCVS, UKB [six publications]) [1-6] as outcome data was reasonably complete
(e.g., loss to follow-up < 10 %) and ‘differential missingness’ was not suspected. For four studies (AHS-1, AMS, HFSS, OVS [two
publications]) [7,8] there was no information on missing data in the included publications, but other publications (Fraser 1999, Snowdon 1984,
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Key 1996) [9,11,12] from three of the same studies (AHS-1, AMS, HFSS) reported high completeness of follow-up and we considered this
was also likely to apply to the OVS [7] considering the similar setting to the other UK cohorts (EPIC-Oxford, HFSS, UKB) [5-7] included.
Five studies (HBS, AHS-2, EPIC-Oxford, TCVS, UKB [five publications]) [2-6] reported the number of participants excluded due to missing
data on diet and confounders to be relatively low (<11 %). No information was available on this in the remaining studies (AHS-1, AMS,
HFSS, OVS, HPFS, NHS1, NHS2, TCHS [four publications]) [1,3,7,8], but based on those studies that provided this information we
considered it likely that this was low and therefore judged studies to have a low risk of bias on this point for the remaining studies as well.

6. Bias in measurement of outcomes: We assessed the risk of bias related to the method of outcome ascertainment reported in each study.
The possibility of bias due to ‘differential measurement errors’ was considered small as 10 studies (AHS-1, AHS-2, AMS, EPIC-Oxford,
HBS, HFSS, OVS, TCHS, TCVS, UKB [six publications]) [3-8] relied on objective measurement methods (e.g., record linkage) that could not
have been influenced by knowledge of the diet-group (exposure, comparator), and these studies were therefore judged ‘low risk of bias’.
However, the possibility of bias due to non-differential measurement errors (no knowledge of diet-group) could never be fully excluded, and
three studies (HPFS, NHS1, NHS2) [one publication] [1] were judged ‘moderate risk of bias’, as some of the outcome data relied on the
participants own reporting of incident stroke events.

7. Bias in selection of the reported results: This domain was concerned with the selective reporting of fully reported results (and not bias
due to non-reporting). A pre-requisite for judging a study ‘low risk of bias’ was the reporting of a prospectively registered analysis plan (study
protocol) to allow for assessment of coherency with the published paper, however, this is usually not reported in observational studies and was
not reported in any of the studies included. For this reason, we assessed whether the outcomes reported on in the results section were
consistent with those described in the statistical methods section. Risk of bias was evaluated on three levels: (i) selective reporting of an
outcome measurement from multiple measurements of an outcome domain, (ii) selective reporting of a specific analysis when multiple
analyses was performed (e.g., analysis adjusting for confounders vs. unadjusted analysis) and last (iii) selective reporting of results for a
specific subset of the study sample. Bias was not recognized on any of these levels. No studies were judged ‘low risk of bias’ as they did not
report information about a pre-registered study protocol with a clear analysis plan, but there were no incoherencies between the analyses
described in the methods section and the results reported so all thirteen studies (AHS-1, AHS-2, AMS, EPIC-Oxford, HBS, HFSS, HPFS,
NHS1, NHS2, OVS, TCHS, TCVS, UKB [eight publications]) [1-8] were judged to have ‘moderate risk of bias’.

Abbreviations: AHS-1 Adventist Health Study 1; AHS-2 Adventist Health Study 2; AMS Adventist Mortality Study; CVD cardiovascular

disease; EPI1C-Oxford European Prospective Investigation into Cancer and Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food
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Shoppers Study; HPFS Health Professionals Follow-up Study; NHS1 Nurses’ Health Study 1; NHS2 Nurses’ Health Study 2; OVS Oxford
Vegetarian Study; TCHS Tzu Chi Health Study; TCVS Tzu Chi Vegetarian Study; UKB UK Biobank Study

1 We used risk estimates from two different publications for the Heidelberg Study in our main analysis depending on the outcome analysed,
however, only the paper by Chang-Claude et al 2005 [2] is part of the count for the number of studies referenced in the domain-level ROBINS

risk of bias judgements in this table.
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Supplementary Table 9. Judgements on the risk of bias assessment with modified ROBINS-I tool for seven domains and overall, for

studies used in main and subgroup analysis!

Study Outcomes assessed? 1.Bias due to 2.Biasin 3.Biasin 4.Biasdueto |5.Bias due to 6.Bias in 7.Biasin Overall
confounding selection of classification of |departures from [missing data measurement of [selection of the |judgement
participants into [exposures intended outcomes reported results
the study exposures
Key 1999, AMS [8] CVD, IHD, CBVD Serious Moderate Serious Moderate? Low Low Moderate Serious
Key 1999, AHS-1 [8] CVD, IHD, CBVD Serious Moderate Moderate Moderate® Low Low Moderate Serious
Key 1999, HBS [8] CBVD Serious Moderate Serious Moderate? Low Low Moderate Serious
Key 1999, pooled analysis CVD, IHD, CBVD Serious Moderate Serious Moderate® Low Low Moderate Serious
(AMS, AHS-1, HBS, OVS) [8]
Appleby 2002, OVS [7] Circulatory disease, IHD, |Serious Moderate Serious Moderate Low Low Moderate Serious
CBVD
Appleby 2002, HFSS [7] Circulatory disease, IHD, [Serious Moderate Serious Moderate Low Low Moderate Serious
CBVD
Chang-Claude, 2005, HBS [2] |(Circulatory disease, IHD  |Moderate Moderate Serious Moderate Low Low Moderate Serious
Orlich 2013, AHS-2 [4] CVD, IHD Moderate Moderate Moderate Moderate? Low Low Moderate Moderate
Tong 2019, EPIC-Oxford [6] |CVD, IHD, total stroke Moderate Low Moderate Low Low Low Moderate Moderate
Chiu 2020, TCHS [3] Total stroke, ischemic Moderate Moderate Moderate Moderate? Low Low Moderate Moderate
stroke
Chiu 2020, TCVS [3] Total stroke, ischemic Moderate Moderate Moderate Moderate® Low Low Moderate Moderate
stroke, hemorrhagic stroke
Petermann-Rocha 2021, UKB |CVD, IHD, total stroke Moderate Low Moderate Moderate? Low Low Moderate Moderate
[5]
Baden 2021, NHS1 [1] Total stroke Moderate Moderate Moderate Low Low Moderate Moderate Moderate
Baden 2021, NHS2 [1] Total stroke Moderate Moderate Moderate Low Low Moderate Moderate Moderate
Baden 2021, HPFS [1] Total stroke Moderate Moderate Moderate Low Low Moderate Moderate Moderate
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Abbreviations: AHS-1 Adventist Health Study 1; AHS-2 Adventist Health Study 2; AMS Adventist Mortality Study; CBVD cerebrovascular
disease; CVD cardiovascular disease; EPIC-Oxford European Prospective Investigation into Cancer and Nutrition - Oxford; HBS Heidelberg
Study; HFSS Health Food Shoppers Study; HPFS Health Professionals Follow-up Study; IHD ischemic heart disease; NHS1 Nurses’ Health
Study 1; NHS2 Nurses’ Health Study 2; OVS Oxford Vegetarian Study; TCHS Tzu Chi Health Study; TCVS Tzu Chi Vegetarian Study; UKB
UK Biobank Study

! The ROBINS-I tool was modified in accordance with a similarly adapted version (preliminary ROBINS-E) of the instrument to overcome the
issue that the tool was not originally developed for studies of exposure.

2 The different outcomes listed have been assessed for risk of bias individually in each domain but have been grouped together as the authors did
not find any difference in risk of bias between these outcomes.

3 Studies that did not use a repeated FFQ, but any potential dietary changes that could have occurred during follow-up were considered to most

likely only bias results toward the null.



Supplementary Table 10. Judgements on risk of bias assessment with the ROBINS-I tool for seven domains and overall, for three

additional publications used in subgroup analysis
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Study Outcomes assessed *  |1.Bias due to 2.Biasin 3.Biasin 4. Bias due to 5.Bias due to 6.Bias in 7.Bias in Overall
confounding selection of classification of |departures from |missing data measurement |[selection of the  |judgement
participants exposures intended of outcomes reported results
into the study exposures
Snowden 1984, AMS [12] IHD Serious Moderate Serious Moderate? Low Low Moderate Serious
Fraser 1995, AHS-1 [13] IHD Serious Moderate Moderate Moderate? Low Low Moderate Serious
Appleby 2016, pooled analysis  |Circulatory disease, Moderate Moderate Moderate Low Low Low Moderate Moderate
(OVS, EPIC-Oxford) [14] IHD, CBVD

Abbreviations: AHS-1 Adventist Health Study 1; AMS Adventist Mortality Study

! The different outcomes listed have been assessed for risk of bias individually in each domain but have been grouped together as the authors did

not find any difference in risk of bias between these outcomes.

2 Studies that did not use a repeated FFQ, but any potential dietary changes that could have occurred during follow-up were considered to most

likely bias results toward the null.
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Supplementary Table 11. Subgroup analysis of vegetarian vs. nonvegetarian diets and

risk of cardiovascular disease

Vegetarianism and cardiovascular disease

n Relative risk (95% CI) | 12 (%) | Pn! Py?
All studies 8 0.85(0.79 - 0.92) 68 0.003
Sex
Men 3 0.83(0.74 - 0.92) 42 0.18 0.09%4
Women 3 0.94 (0.89 - 0.99) 0 0.81
Men, women 3 0.93 (0.85 - 1.03) 0 0.71 | 0.08%*®
Follow-up years
<10 years 3 0.84 (0.73 - 0.96) 77 0.013 | 0.79
>10 years 5 0.86 (0.76 - 0.97) 69 0.011
Early follow-up years
Included 4 0.77 (0.68 - 0.86) 45 0.14 | 0.01
Excluded 4 0.92 (0.88 - 0.96) 0 0.64
Early follow-up years *
Included 3 0.92 (0.86 - 0.98) 0 077 |0.79
Excluded 3 0.93 (0.87 - 1.00) 0 0.45
Incidence vs. mortality
Incidence 2 0.91 (0.87 - 0.95) 0 0.84 0.66
Mortality 7 0.86 (0.75 - 0.98) 79 0.000
Outcome type
Cardiovascular disease 5 0.82 (0.73-0.93) 74 0.01 |O0.12
Circulatory disease 5 0.94 (0.87-1.03) 55 0.07
Excluding prevalent disease at baseline
Yes 3 0.90 (0.86 - 0.95) 0 0.85 0.30
No 5 0.82 (0.71-0.94) 75 0.003
Geographic location
Europe 5 0.91 (0.87 - 0.95) 0 0.92 | 0.007
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North America 0.76 (0.66 - 0.87) 61 0.08
Asia
Number of cases
Cases <250 0.83 (0.62 - 1.12) NC NC NC
Cases 250 — 499 0.93 (0.77 - 1.12) NC NC
Cases > 500 0.84 (0.77 - 0.92) 77 0.001
Risk of bias (ROBINS)
Bias due to confounding Low 0.33
Moderate 0.90 (0.86-0.94) 0 0.89
Serious 0.82 (0.69-0.96) 81 0.001
Bias in selection of participants Low 0.91 (0.87-0.95) 0 084 |0.34
Moderate 0.83(0.73-0.93) 69 0.006
Serious
Bias in classification of exposure | Low 0.93
Moderate 0.85 (0.77 - 0.94) 76 0.006
Serious 0.85 (0.74 - 0.99) 67 0.03
Bias due to departures from Low 0.81 (0.65-1.01) 85 0.01 0.58
intended exposures Moderate 0.87 (0.79 - 0.95) 65 0.01
Serious
Bias due to missing data Low 0.85 (0.79 - 0.92) 68 0.003 | NC
Moderate
Serious
Bias in measurement of outcomes | Low 0.85 (0.79 - 0.92) 68 0.003 | NC
Moderate
Serious
Bias in selection of the reported | Low NC
results Moderate 0.85(0.79 - 0.92) 68 0.003
Serious
Overall risk of bias Low 0.30
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Moderate 3 0.90 (0.86 - 0.95) 0 0.85
Serious 5 0.82 (0.71-0.94) 75 0.003
Adjustment for confounding factors
Age Yes 8 0.85(0.79-0.92) 87 0.003 | NC
No 0
Education Yes 3 0.89 (0.83 - 0.96) 0 0.84 | 0.66
No 5 0.84 (0.74 - 0.95) 81 0.000
Alcohol Yes 4 0.90 (0.86 - 0.94) 0 0.89 |0.33
No 4 0.82 (0.69 - 0.96) 81 0.001
Smoking 'Yes 8 0.85(0.79-0.92) 87 0.003 | NC
No 0
BMI 'Yes 3 0.91 (0.87 - 0.96) 0 0.75 | 0.32
No 5 0.83(0.72 - 0.94) 75 0.003
BMI® 'Yes 2 0.92 (0.87 - 0.96) 0 0.68 0.18
No 2 0.86 (0.81 - 0.92) 41 0.19
Physical activity Yes 4 0.90 (0.86 - 0.94) 0 0.89 |0.33
No 4 0.82 (0.69 - 0.96) 81 0.001

Abbreviations: NC not calculable because no studies were present in one of the subgroups;

ROBINS-I Risk Of Bias In Non-randomized Studies of Interventions;

n denotes the number of risk estimates or observations included in each subgroup analysis

(some publications reported RRs for more than one study)

Ph! for heterogeneity within each subgroup

Ph? for heterogeneity between subgroups with meta-regression analysis

3A P for heterogeneity between men, women and men/women combined with meta-regression

analysis

3B P for heterogeneity between men and women (excluding studies with both sexes combined)

with meta-regression analysis

4 Restricted to studies reporting results with both inclusion of early follow-up and exclusion of
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early follow-up (two risk estimates included in this subgroup analysis for each relevant study)
5> Restricted to studies reporting both BMI-adjusted and BMI-unadjusted results (two risk

estimates included in this subgroup analysis for each relevant study)
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Supplementary Table 12. Subgroup analysis of vegetarian vs. nonvegetarian diets and risk of ischemic heart disease and total stroke

Vegetarianism and ischemic heart disease Vegetarianism and total stroke
n Relative risk (95% CI) | 1% (%) Pt Pr? n Relative risk (95% ClI) 12(%) | Pyl Pr?
All studies 8 0.79 (0.71-0.88) 67 0.003 12 | 0.90 (0.77 - 1.05) 61 0.003
Sex
Men 5 0.74 (0.63 - 0.86) 63 0.03 0.24% |3 0.92 (0.75-1.14) 0 0.70 0.46%A
Women 5 0.86 (0.74 - 0.99) 67 0.02 0.19%® |4 1.05 (0.83 - 1.33) 47 0.13
Men, women 3 0.84 (0.73 - 0.97) 0 0.78 7 ]0.83(0.66 - 1.04) 62 0.015 | 0.39%
Follow-up
<10 years 3 0.84 (0.70 - 1.00) 71 0.03 0.38 5 0.71 (0.54 - 0.94) 52 0.08 0.01
>10 years 5 0.76 (0.67 - 0.86) 55 0.06 7 1.06 (0.96 - 1.18) 0 0.55
Early follow-up years
Included 4 0.71 (0.62 - 0.80) 28 0.25 0.04 8 0.80 (0.64 - 0.99) 48 0.06 0.13
Excluded 4 0.89 (0.80 - 0.99) 46 0.14 4 1.02 (0.86 - 1.21) 48 0.125
Early follow-up years *
Included 3 0.81 (0.74 - 0.88) 0 0.62 0.60 3 1.12 (0.99 - 1.27) 0 0.38 0.96
Excluded 3 0.84 (0.76 - 0.93) 6 0.34 3 1.11(0.97 - 1.27) 0 0.42
Incidence vs. mortality
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Incidence 0.87 (0.71 - 1.06) 85 0.01 0.48 0.85 (0.66 - 1.09) 69 0.004 0.55
Mortality 0.79 (0.69-0.90) 58 0.03 0.95 (0.78-1.17) 57 0.04
Outcome type
Total stroke 0.85 (0.66-1.09) 69 0.004 0.66
Cerebrovascular disease 0.92 (0.75-1.13) 51 0.09
Stroke subtype
Ischemic stroke 0.56 (0.22 - 1.42) 82 0.004 0.67
Hemorrhagic stroke 0.77 (0.19 - 3.09) 85 0.01
Excluding prevalent disease at baseline
Yes 0.85(0.73-0.99) 71 0.03 0.25 0.85 (0.66 - 1.09) 69 0.004 | 0.66
No 0.75 (0.65 - 0.86) 53 0.08 0.92 (0.75-1.13) 51 0.09
Geographic location
Europe 0.85 (0.77 - 0.95) 44 0.13 0.09 1.05 (0.89 - 1.23) 45 0.12 0.01
North America 0.71 (0.61 - 0.83) 52 0.13 0.85(0.71 - 1.03) 22 0.27
Asia 0.52 (0.35-0.76) 0 0.96
Number of cases
Cases <250 0.70 (0.41 - 1.19) NC NC 0.97 0.75 (0.52 - 1.09) 65 0.02 0.13
Cases 250 — 499 0.83 (0.70 - 0.99) 0 0.74 0.96 (0.82 - 1.14) 0 0.71
Cases > 500 0.79 (0.68 - 0.91) 81 0.000 1.00 (0.83-1.21) 43 0.13
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Risk of bias (ROBINS)

Bias due to confounding Low 0.32 0 0.66
Moderate 0.84 (0.73-0.97) 59 0.06 7 0.85 (0.66-1.09) 69 0.004
Serious 0.75 (0.64-0.88) 64 0.04 5 0.92 (0.75-1.13) 51 0.09
Bias in selection of Low 0.86 (0.71-1.06) 85 0.01 2 1.02 (0.72-1.44) 83 0.02
participants Moderate 0.76 (0.67-0.85) 44 0.11 10 0.86 (0.72-1.02) 47 0.05
Serious 0
Bias in classification of Low 0.91 0 0.73
exposures Moderate 0.79 (0.65-0.94) 85 0.00 8 0.88 (0.71-1.07) 64 0.007
Serious 0.80 (0.72-0.89) 0 0.61 4 0.93 (0.70-1.26) 63 0.04
Bias due to departures from Low 0.84 (0.73-0.97) 59 0.06 0.67 5 0.92 (0.69-1.23) 71 0.008 0.70
intended exposures Moderate 0.75 (0.64-0.88) 64 0.04 7 0.87 (0.72-1.06) 50 0.06
Serious 0
Bias due to missing data Low 0.79 (0.71 - 0.88) 67 0.003 NC 8 0.90 (0.77-1.05) 61 0.003 NC
Moderate 0
Serious 0
Bias in measurement of Low 0.79 (0.71-0.88) 67 0.003 NC 9 0.88 (0.73-1.07) 71 0.001 0.79
outcomes Moderate 3 0.96 (0.73-1.27) 0 0.71
Serious 0
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Bias in selection of the Low NC 0 NC
reported results Moderate 0.79 (0.71-0.88) 67 0.003 12 | 0.90 (0.77-1.05) 61 0.003
Serious 0
Overall risk of bias Low 0.25 0 0.66
Moderate 0.85 (0.73-0.99) 71 0.03 7 0.85 (0.66-1.09) 69 0.004
Serious 0.75 (0.65-0.86) 53 0.08 5 0.92 (0.75-1.13) 51 0.09
Adjustment for confounding factors
Age 'Yes 0.79 (0.71-0.89) 67 0.003 NC 12 | 0.90 (0.77 - 1.05) 61 0.003 NC
No 0
Education 'Yes 0.78 (0.71-0.86) 0 0.88 0.86 3 0.72 (0.36 - 1.41) 87 0.000 0.55
No 0.80 (0.67 - 0.94) 81 0.000 9 0.91 (0.80 - 1.03) 16 0.31
Alcohol 'Yes 0.84 (0.73-0.97 59 0.06 0.32 7 0.85 (0.66 - 1.09) 69 0.004 | 0.66
No 0.75 (0.64 - 0.88) 64 0.04 5 0.92 (0.75- 1.13) 51 0.09
Smoking 'Yes 0.79 (0.71-0.89) 87 0.003 NC 12 | 0.90 (0.77 - 1.05) 61 0.003 NC
No 0
BMI 'Yes 0.82 (0.68-0.98) 83 0.002 0.92 6 0.86 (0.68 - 1.08) 63 0.02 0.56
No 0.84 (0.73-0.96) 0 0.75 6 0.95(0.77 - 1.18) 52 0.06
BMI® \Yes 0.82 (0.68-0.98) 83 0.002 0.73 2 1.02 (0.71 - 1.46) 84 0.01 0.96
No 0.78 (0.66-0.92) 79 0.008 2 1.00 (0.69 - 1.46) 85 0.01
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Physical activity 'Yes 4

0.84 (0.73 - 0.97)

59

0.06

No 4

0.75 (0.64 - 0.88)

64

0.04

0.32

0.85 (0.66 - 1.09)

69

0.004

0.92 (0.75 - 1.13)

51

0.09

0.66

Abbreviations: NC not calculable because no studies were present in one of the subgroups; ROBINS-I Risk Of Bias In Non-randomized Studies

of Interventions;

n denotes the number of risk estimates or observations included in subgroup analysis (some publications reported risk estimates for more than one

study)

Ph! for heterogeneity within each subgroup

Ph? for heterogeneity between subgroups with meta-regression analysis

3A P for heterogeneity between men, women and men/women combined with meta-regression analysis

38 P for heterogeneity between men and women (excluding studies with both sexes combined) with meta-regression analysis

4 Restricted to studies reporting results with both inclusion of early follow-up and exclusion of early follow-up (two risk estimates included in this

subgroup analysis for each relevant study)

> Restricted to studies reporting both BMI-adjusted and BMI-unadjusted results (two risk estimates included in this subgroup analysis for each

relevant study)
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Supplementary Table 13. Justification for evidence grading for vegetarian diets and cardiovascular disease, ischemic heart disease and

stroke 12

Requirements for grading

of convincing

Cardiovascular disease

Ischemic heart disease

Stroke

Statistically significant

and robust association

Statistically significant moderate
inverse association for vegetarians
Vs. non-vegetarians which is

robust in influence analyses.

Statistically significant moderate
inverse association for vegetarians
Vvs. non-vegetarians which is

robust in influence analyses.

No statistically significant inverse
association for vegetarians vs. non-
vegetarians, however, in influence
analyses, there is a suggestive inverse
association when one study (EPIC-
Oxford) is excluded, suggesting that

this finding is not robust.

Evidence from at least
two independent cohort

studies

8 cohort studies

8 cohort studies

12 cohort studies

No substantial

unexplained

There is heterogeneity in the

overall analysis, however, this is

There is heterogeneity in the

overall analysis, however, this is

There is heterogeneity in the overall

analysis and there is some
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heterogeneity within or
between study types or in
different populations
relating to the presence
or absence of an
association, or direction

of effect

more due to differences in the

effect sizes as all studies show

risk estimates in the direction of

reduced risk.

more due to differences in the

effect sizes as all studies show

risk estimates in the direction of

reduced risk.

heterogeneity in the direction of the
observed effect sizes with two studies
reporting RRs of 1.2 or higher (one
statistically significant), three studies
reporting RRs close to 1.0 (between
0.9-1.1), and four studies reporting
RRs of <0.85 (2 statistically

significant)

Good quality studies to
exclude with confidence
the possibility that the
observed association
results from random or
systematic error,

including confounding,

No indication of publication bias

Results persisted in nearly all
subgroup analyses. Results
persisted in subgroup analyses of
studies that adjusted for age,
education, smoking, alcohol,

BMI, and physical activity.

No indication of publication bias

Results persisted in nearly all
subgroup analyses. Results
persisted in subgroup analyses of
studies that adjusted for age,
education, smoking, alcohol,

BMI, and physical activity.

No indication of publication bias.

Most subgroup analyses show no
statistically significant association.
One exception is the analysis stratified
by geographic location which shows a

significant inverse association in Asian
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measurement error, and

selection bias

Results persisted in subgroup
analyses excluding participants
with prevalent disease. Exposed
and non-exposed participants
were selected from the same

populations.

Results were slightly weaker (but
persisted) in subgroup analyses
excluding participants with
prevalent disease. One study
showed similar results when using
baseline or updated dietary data.
Exposed and non-exposed
participants were selected from

the same populations.

studies, while European and American

studies show no clear association.

One study showed similar results when
using baseline or updated dietary data.

Exposed and non-exposed participants

were selected from the same

populations.

Presence of a plausible
biological gradient in the
association. Such a
gradient need not be
linear or even in the same

direction across different

Not applicable as the exposure is

dichotomous

Not applicable as the exposure is

dichotomous

Not applicable as the exposure is

dichotomous
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levels of exposure, so
long as this can be

explained plausibly

Strong and plausible
experimental evidence,
either from human
studies or relevant animal
models, that typical
human exposures can

lead to relevant outcomes

There is strong evidence from
randomized trials that vegetarian
diets reduce cardiovascular risk
factors including LDL cholesterol,
systolic and diastolic blood
pressure, and weight gain, and
there is strong evidence from
cohort studies that vegetarian
diets reduce risk of type 2

diabetes.

Evidence regarding certain food

groups that usually differ

There is strong evidence from
randomized trials that vegetarian
diets reduce cardiovascular risk
factors including LDL cholesterol,
systolic and diastolic blood
pressure, and weight gain, and
there is strong evidence from
cohort studies that vegetarian
diets reduce risk of type 2

diabetes.

Evidence regarding certain food

groups that usually differ

There is strong evidence from

randomized trials that vegetarian diets

reduce cardiovascular risk factors

including LDL cholesterol, systolic

and diastolic blood pressure, and
weight gain, and there is strong

evidence from cohort studies that

vegetarian diets reduce risk of type 2

diabetes.

Evidence regarding certain food

groups that usually differ importantly

between vegetarians and non-
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importantly between vegetarians
and non-vegetarians are also
consistent with the observed
results. Red and processed meat
are consistently associated with
increased CVD risk, while intake
of fruits, vegetables, whole grains,
and nuts have been consistently
associated with lower CVD risk.
Biologically plausible
mechanisms exist by which these

foods influence CVD risk.

importantly between vegetarians
and non-vegetarians are also
consistent with the observed
results. Red and processed meat
are consistently associated with
increased IHD risk, while intake
of fruits, vegetables, whole grains,
legumes, and nuts have been
consistently associated with lower
IHD risk. Biologically plausible
mechanisms exist by which these

foods influence IHD risk.

vegetarians are also consistent with the
observed results. Red and processed
meat have been associated with
increased stroke risk in some, but not
all studies, while intake of fruits,
vegetables, whole grains, and nuts
have been consistently associated with
lower stroke risk. Biologically
plausible mechanisms exist by which

these foods influence stroke risk.

Final grading and
justification for overall

assessment.

Probable evidence that vegetarian
diets reduce cardiovascular

disease risk.

Probable evidence that vegetarian
diets reduce ischemic heart

disease risk.

Limited-no conclusion evidence that
vegetarian diets are associated with

risk of stroke.
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Justification: Statistically
significant 15% reduction in risk
based on 8 cohort studies. Results
are robust in influence analyses
and consistent across most
subgroup analyses. Although
there is heterogeneity, this is
driven by differences in the
strength (not direction) of the
association. There is no indication
of publication bias. Randomized
trials provide ample evidence that
vegetarian diets reduce
cardiovascular risk factors
including LDL-cholesterol,

systolic and diastolic blood

Justification: Statistically
significant 21% reduction in risk
based on 8 cohort studies. Results
are robust in influence analyses
and consistent across most
subgroup analyses. Although
there is heterogeneity, this is
driven by differences in the
strength (not direction) of the
association. There is no indication
of publication bias. Randomized
trials provide ample evidence that
vegetarian diets reduce
cardiovascular risk factors
including LDL-cholesterol,

systolic and diastolic blood

Justification: No statistically
significant association overall, based
on 12 cohort studies. The overall lack
of a statistically significant association
is the primary reason for this
judgement as there are mechanistic
data and data on food groups that
would point towards an inverse
association. Results are not robust in
influence analyses and exclusion of
one study shows a marginally
significant inverse association. The
null results are consistent across most
subgroup analyses, but one exception
is geographic location, where there is a

statistically significant inverse
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pressure, weight gain and cohorts
show inverse associations with
type 2 diabetes risk. Results for
several food groups that differ
between vegetarians and non-
vegetarians are consistent with the
observed associations and
biologically plausible mechanisms

also exist for these.

pressure, weight gain and cohorts
show inverse associations with
type 2 diabetes risk. Results for
several food groups that differ
between vegetarians and non-
vegetarians are consistent with the
observed associations and
biologically plausible mechanisms

also exist for these.

association in Asian studies, but not in
European or American studies. There
is heterogeneity and this is also due to
differences in the direction of the
association. There is no indication of
publication bias. Randomized trials
provide ample evidence that vegetarian
diets reduce cardiovascular risk factors
including LDL-cholesterol, systolic
and diastolic blood pressure, weight
gain and cohorts show inverse
associations with type 2 diabetes risk.
Results for several food groups that
differ between vegetarians and non-
vegetarians are consistent with the

observed associations and biologically




plausible mechanisms also exist for

these.

'Few studies were published on vegans and results showed an imprecisely estimated inverse association for IHD and null results for CVD and
total stroke. For this reason, the judgement was considered limited-suggestive for IHD and limited-no conclusion for CVD and stroke
Few studies were published on vegetarian diets and subtypes of stroke and the results showed no clear associations for either outcome as the

confidence intervals were wide.



Supplementary Table 14. Evidence grading for vegetarian or vegan vs. nonvegetarian diets and cardiovascular disease, ischemic heart

disease and stroke

Reduced risk

Increased risk

Convincing

Probable

Cardiovascular disease (vegetarian diets)

Ischemic heart disease (vegetarian diets)

Limited-suggestive

Ischemic heart disease (vegan diets)

Limited - no

conclusion

Total stroke, ischemic stroke, hemorrhagic stroke (vegetarian diets, vegan diets)

Cardiovascular disease (vegan diets)

38
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Supplementary Figure 1. Risk of bias judgements for seven domains and overall, for
studies used in main analysis of vegetarian vs. nonvegetarian diets and cardiovascular
disease using a modified ROBINS tool %2
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From: McGuinness LA, Higgins JPT (2021) Risk-of-bias VISualization (robvis): An R
package and Shiny web app for visualizing risk-of-bias assessments. Res Synth Methods 12
(1):55-61. doi: 10.1002/jrsm.1411. Epub 2020 May 6.

Abbreviations: AHS-1 Adventist Health Study 1; AHS-2 Adventist Health Study 2;
AMS Adventist Mortality Study; EPIC-Oxford European Prospective Investigation into

Cancer and Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food Shoppers Study;
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OVS Oxford Vegetarian Study; RoB Risk of Bias; ROBINS-I Risk Of Bias In Non-
randomized Studies of Interventions; UKB UK Biobank Study

! The ROBINS-I tool was modified in accordance with a similarly adapted tool (preliminary
ROBINS-E) to better assess risk of bias in studies of exposure.

2 Each domain was evaluated for the direction and magnitude of the potential for risk of bias
(RoB) to assess whether there were obvious additive effects between the domains e.g., as two
domains judged ‘serious’ RoB or two domains judged ‘moderate’ RoB could in theory equate
a higher risk of bias (critical and moderate RoB respectively), however, this potential was not

recognized in the study material.
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Supplementary Figure 2. Risk of bias judgements for seven domains and overall, for
studies used in main analysis of vegetarian vs. nonvegetarian diets and ischemic heart
disease using a modified ROBINS tool %2
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From: McGuinness LA, Higgins JPT (2021) Risk-of-bias VISualization (robvis): An R

package and Shiny web app for visualizing risk-of-bias assessments. Res Synth Methods 12
(1):55-61. doi: 10.1002/jrsm.1411. Epub 2020 May 6.

Abbreviations: AHS-1 Adventist Health Study 1; AHS-2 Adventist Health Study 2;
AMS Adventist Mortality Study; EPIC-Oxford European Prospective Investigation into

Cancer and Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food Shoppers Study;
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OVS Oxford Vegetarian Study; RoB Risk of Bias; ROBINS-I Risk Of Bias In Non-randomized
Studies of Interventions; UKB UK Biobank Study

! The ROBINS-I tool was modified in accordance with a similarly adapted tool (preliminary
ROBINS-E) to better assess risk of bias in studies of exposure.

2 Each domain was evaluated for the direction and magnitude of the potential for risk of bias
(RoB) to assess whether there were obvious additive effects between the domains e.g., as two
domains judged ‘serious’ RoB or two domains judged ‘moderate’ RoB could in theory equate
a higher RoB (critical and moderate RoB respectively), however, this potential was not

recognized in the study material.
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Supplementary Figure 3. Risk of bias judgements for seven domains and overall, for
studies used in main analysis of vegetarian vs. nonvegetarian diets and total stroke

using a modified ROBINS tool 2
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From: McGuinness LA, Higgins JPT (2021) Risk-of-bias VISualization (robvis): An R
package and Shiny web app for visualizing risk-of-bias assessments. Res Synth Methods 12
(1):55-61. Doi: 10.1002/jrsm.1411. Epub 2020 May 6.

Abbreviations: AHS-1 Adventist Health Study 1; AMS Adventist Mortality Study;

EPIC-Oxford European Prospective Investigation into Cancer and Nutrition - Oxford; HBS
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Heidelberg Study; HFSS Health Food Shoppers Study; HPFS Health Professionals Follow-up
Study; NHS1 Nurses’ Health Study 1; NHS2 Nurses’ Health Study 2; OVS Oxford
Vegetarian Study; RoB Risk of Bias; ROBINS-I Risk Of Bias In Non-randomized Studies of
Interventions; TCHS Tzu Chi Health Study; TCVS Tzu Chi Vegetarian Study; UKB UK
Biobank Study

! The ROBINS-I tool was modified in accordance with a similarly adapted tool (preliminary
ROBINS-E) to better assess risk of bias in studies of exposure.

2 Each domain was evaluated for the direction and magnitude of the potential for risk of bias
(RoB) to assess whether there were obvious additive effects between the domains e.g., as two
domains judged ‘serious’ RoB or two domains judged ‘moderate’ RoB could in theory equate
a higher RoB (critical and moderate RoB respectively), however, this potential was not

recognized in the study material.
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Supplementary Figure 4. Funnel plot of publication bias analysis of vegetarian vs.

nonvegetarian diets and cardiovascular disease

Funnel plot with pseudo 95% confidence limits
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Supplementary Figure 5. Influence analysis of vegetarian vs. nonvegetarian diets and

cardiovascular disease

Meta-analysis random-effects estimates (exponential form)
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___________________ A e e e e
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Key, 1999, AMS | 0.87424785  0.81400406 0.93895024 58
Appleby, 2002, HFSS| 0.83723617 0.76775843 0.91300118 70
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Tong, 2019, EPIC-Oxford| 0.84215099 0.7655769  0.92638415 72
Petermann-Rocha, 2021, UKB]| 0.83901322  0.76174772 0.92411596 68
___________________ A o e
Combined | 0.85249322  0.78895491 0.92114858 68

Abbreviations: AHS-1 Adventist Health Study 1; AHS-2 Adventist Health Study 2; AMS

Adventist Mortality Study; CVD cardiovascular disease; EPIC-Oxford European Prospective

Investigation into Cancer and Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food

Shoppers Study; OVS Oxford Vegetarian Study; UKB UK Biobank Study



Supplementary Figure 6. Funnel plot of publication bias analysis of vegetarian vs.

nonvegetarian diets and ischemic heart disease

Funnel plot with pseudo 95% confidence limits
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Supplementary Figure 7. Influence analysis of vegetarian diet and ischemic heart

disease
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Petermann-Rocha, 2021, UKB|
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0.80089068 0.70663166 0.90772307 71
0.83040214 0.76221234 0.90469241 38
0.78504151 0.69584066 0.8856771 72
0.78328973  0.69044214 0.88862312 71
0.79611307 0.7100206  0.89264452 72
0.789931 0.69870925 0.89306241 72
0.7937426 0.6915859  0.91098928 71
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Abbreviations: AHS-1 Adventist Health Study 1; AHS-2 Adventist Health Study 2; AMS

Adventist Mortality Study; EPIC-Oxford European Prospective Investigation into Cancer and

Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food Shoppers Study; IHD

ischemic heart disease; OVS Oxford Vegetarian Study; UKB UK Biobank Study



Supplementary Figure 8. Funnel plot of publication bias analysis of vegetarian vs.

nonvegetarian diets and total stroke

Funnel plot with pseudo 95% confidence limits
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Supplementary Figure 9. Influence analysis of vegetarian vs. nonvegetarian diets and

total stroke

Meta-analysis random-effects estimates (exponential form)
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Key, 1999, AMS | 0.93694377  0.80576199 1.0894825 62
Key, 1999, HBS | 0.88202071  0.75278991 1.0334364 52
Appleby, 2002, HFSS| 0.88037497  0.73453367 1.0551729 64
Appleby, 2002, OVS| 0.87851447  0.74074394 1.0419087 64
Tong, 2019, EPIC-Oxford| 0.85869026  0.74125475 0.9947308 41
Chiu, 2020, TCHS | 0.91704398 0.78513765 1.0711112 52
Chiu, 2020, TCVS | 0.93799043 0.81151730 1.0841742 63
Petermann-Rocha, 2021, UKB| 0.90139925 0.75630683 1.0743268 60
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Baden, 2021, NHS2 | 0.90268236  0.76768732 1.0614158 64
___________________ A o e
Combined | 0.8965236 0.76600396 1.0492825 61

Abbreviations: AHS-1 Adventist Health Study 1; AMS Adventist Mortality Study 2; CBVD

cerebrovascular disease; EPIC-Oxford European Prospective Investigation into Cancer and

Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food Shoppers Study; HPFS
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Health Professionals Follow-up Study; NHS1 Nurses’ Health Study 1; NHS2 Nurses’ Health
Study 2; OVS Oxford Vegetarian Study; TCHS Tzu Chi Health Study; TCVS Tzu Chi

Vegetarian Study; UKB UK Biobank Study



Supplementary Figure 10. Vegetarian vs. nonvegetarian diets and cardiovascular

disease, subgroup analysis stratified by incidence or mortality
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Abbreviations: AHS-1 Adventist Health Study 1; AHS-2 Adventist Health Study 2; AMS
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Adventist Mortality Study; EPIC-Oxford European Prospective Investigation into Cancer and

Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food Shoppers Study; OVS Oxford

Vegetarian Study; UKB UK Biobank Study



Supplementary Figure 11. Vegetarian vs. nonvegetarian diets and ischemic heart

disease, subgroup analysis stratified by incidence or mortality
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Adventist Mortality Study; EPIC-Oxford European Prospective Investigation into Cancer and

Nutrition - Oxford; HBS Heidelberg Study; HFSS Health Food Shoppers Study; OVS Oxford

Vegetarian Study; UKB UK Biobank Study
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Supplementary Figure 12. Vegetarian vs. nonvegetarian diets and total stroke,

subgroup analysis stratified by incidence or mortality
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Abbreviations: AHS-1 Adventist Health Study; AMS Adventist Mortality Study; EPIC-
Oxford European Prospective Investigation into Cancer and Nutrition - Oxford; HBS
Heidelberg Study; HFSS Health Food Shoppers Study; HPFS Health Professionals Follow-up
Study; NHS1 Nurses’ Health Study 1; NHS2 Nurses’ Health Study 2; OVS Oxford
Vegetarian Study; TCHS Tzu Chi Health Study; TCVS Tzu Chi Vegetarian Study; UKB UK

Biobank Study
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Supplementary Figure 13. Vegetarian vs. nonvegetarian diets and cardiovascular

disease, subgroup analysis stratified by cardiovascular disease or circulatory disease
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Vegetarian Study; UKB UK Biobank Study
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Supplementary Figure 14. Vegetarian vs. nonvegetarian diets and total stroke,

subgroup analysis stratified by total stroke or cerebrovascular disease

Relative Risk
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