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Table S1. Systematic literature review search terms and strategy.

Search terms for PubMed (n=1930), until 18 July 2023
#1 ("cerebrovascular disorders" [Mesh] OR "Cardiovascular Diseases"[Mesh] OR 
"cerebrovascular disorders" [Title/Abstract] OR "cardiovascular" [Title/Abstract] OR "coronary" 
[Title/Abstract] OR "CVD" [Title/Abstract] OR "CHD" [Title/Abstract] OR "stroke" 
[Title/Abstract] OR "cerebrovascular disease" [Title/Abstract] OR "cerebrovascular disorders" 
[Title/Abstract] OR "heart disease" [Title/Abstract] OR "myocardial infarction" [Title/Abstract] 
OR "MI" [Title/Abstract] OR "heart failure" [Title/Abstract] OR "cerebral vascular accident" 
[Title/Abstract] OR "CVA" [Title/Abstract])
#2 "mortality" [Mesh] OR "death" [Mesh] OR "survival" [Mesh] OR "death*" [Title/Abstract] OR 
"fatal" [Title/Abstract] OR "surviv*" [Title/Abstract] OR "all cause*" [Title/Abstract]
#3 "Neoplasms"[Mesh] OR "Cancer Survivors"[Mesh] OR "cancer*"[Title/Abstract] OR 
"tumor*[Title/Abstract]" OR "tomour*"[Title/Abstract]
#4  (“breakfast” [Mesh] OR breakfast*[Title/Abstract] OR “dinner” [Title/Abstract] OR 
meal*[Title/Abstract] OR “meal timing” [Title/Abstract] OR “eating patterns” [Title/Abstract] OR 
“feeding behavior”[Title/Abstract] OR “meal regularity” [Title/Abstract]) OR 
((breakfast*[Title/Abstract] OR meal*[Title/Abstract]) AND (skip*[Title/Abstract] OR 
frequen*[Title/Abstract] OR omit*[Title/Abstract] OR omis*[Title/Abstract] OR 
consum*[Title/Abstract] OR pattern*[Title/Abstract]))
#5 ("prospective" OR "longitudinal" OR "cohort" OR "cohorts" OR "follow-up" OR "followed 
up")
(#1 OR #2 OR #3) AND #4 AND #5
Search terms for Embase (n=3758), until 18 July 2023
#1 'cerebrovascular disease'/exp OR 'cardiovascular disease'/exp OR ‘cerebrovascular 
disorders’:ab,ti OR ‘cardiovascular’:ab,ti OR ‘coronary’:ab,ti OR ‘CVD’:ab,ti OR ‘CHD’:ab,ti 
OR ‘stroke’:ab,ti OR ‘cerebrovascular disease’:ab,ti OR ‘cerebrovascular disorders’:ab,ti OR 
‘heart disease’:ab,ti OR ‘myocardial infarction’:ab,ti OR ‘MI’:ab,ti OR ‘heart failure’:ab,ti OR 
‘cerebral vascular accident’:ab,ti OR ‘CVA’:ab,ti
#2 'mortality'/exp OR 'death'/exp OR 'survival'/exp OR mortalit*:ab,ti OR death*:ab,ti OR 
fatal:ab,ti OR surviv*:ab,ti OR all cause*:ab,ti
#3 'neoplasm'/exp OR 'cancer survivor'/exp OR cancer*:ab,ti OR tumor*:ab,ti OR tomour*:ab,ti
#4 ('breakfast skipping'/exp OR 'meal skipping'/exp OR 'meal frequency'/exp OR 'eating 
pattern'/exp 'breakfast'/exp or 'meal'/exp OR breakfast:ab,ti OR meal:ab,ti OR dinner:ab,ti OR 
'meal timing':ab,ti OR 'eating patterns':ab,ti OR 'feeding behavior':ab,ti OR 'meal regularity':ab,ti ) 
OR ((breakfast:ab,ti OR meal:ab,ti) And (skip*:ab,ti OR frequen*:ab,ti OR omit*:ab,ti OR  
omis*:ab,ti or consum*:ab,ti or pattern*:ab,ti))
#5 'cohort analysis'/exp OR 'longitudinal study'/exp OR 'prospective study'/exp OR 'follow up'/exp 
OR 'prospective':ab,ti OR 'longitudinal':ab,ti OR 'cohort':ab,ti OR 'cohorts':ab,ti OR 'follow-
up':ab,ti OR 'followed up':ab,ti
(#1 OR #2 OR #3) AND #4 AND #5
Search terms for Web of Science (n= 3785 ), until 18 July 2023
#1 TS= ('cerebrovascular disease' OR 'cardiovascular disease' OR 'cerebrovascular disorders' OR 
'cardiovascular' OR 'coronary' OR 'CVD' OR 'CHD' OR 'stroke' OR 'cerebrovascular disease' OR 
'cerebrovascular disorders' OR 'heart disease' OR 'myocardial infarction' OR 'MI' OR 'heart failure' 
OR 'cerebral vascular accident' OR 'CVA')
#2 TS= (mortality OR mortalit* death OR death* OR surviv* OR fatal OR all cause*)
#3 TS= (neoplasm OR cancer survivor OR cancer* OR tumor* OR tomour*)
#4 TS= (('breakfast skipping' OR 'meal skipping' OR 'meal frequency' OR 'eating pattern' OR 
'breakfast' or 'meal' OR dinner OR 'meal timing' OR 'feeding behavior' OR 'meal regularity’) OR 
((breakfast OR meal) And (skip* OR frequen* OR omit* OR omis* or consum* or pattern*)))
#5 TS= ("prospective" OR "longitudinal" OR "cohort" OR "cohorts" OR "follow-up" OR 
"followed up")
(#1 OR #2 OR #3) AND #4 AND #5



Table S2. The list of excluded studies during the full text screening stage.

Exclusion reason Reference number
Reviews, meta-analysis 1-9

Not the relevant exposure 10-32 
Not the relevant outcome 33-55

Conference 56-59

Same cohort 60, 61

Not available 62, 63
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Table S3. Quality assessment of included studies using the Newcastle-Ottawa Scale for the association between 
breakfast skipping and risk of all-cause, cardiovascular and cancer mortality.

Study Selection Comparability 
of cohorts OutcomeFirst author (year)

a b c d e f g h i
Total

All-cause mortality
Sun 2023 [15] 1 1 1 1 1 1 1 1 1 9
Helo 2021 [5] 1 1 1 1 1 1 1 1 1 9
Yokoyama 2016 [14] 1 1 0 1 1 1 1 1 0 7
Byrne 2016 [16] 0 1 0 1 0 0 0 1 1 4
Nakano 2006 [17] 1 1 0 1 0 0 1 0 1 5
Kaplan 1987 [19] 1 1 0 1 1 1 1 1 1 8
CVD mortality
Sun 2023 [15] 1 1 1 1 1 1 1 1 1 9



Xie 2022 [20] 0 1 1 1 1 1 1 1 0 7
Tang 2022 [21] 1 1 0 1 1 1 1 1 1 8
Carew 2022 [22] 1 1 1 1 1 1 1 1 0 8
Cancer mortality
Helo 2021 [5] 1 1 1 1 1 1 1 1 1 9
Yokoyama 2016 [14] 1 1 0 1 1 1 1 1 0 7

a. Representativeness of the exposed cohort; b. Selection of the non-exposed cohort; c. Ascertainment of 
exposure; d. Demonstration that outcome of interest was not present at start of study; e. Comparability of 
cohorts on the basis of the design or analysis (adjusted for the most important factor: age); f. Comparability of 
cohorts on the basis of the design or analysis (adjusted for secondary important factors: sex, or underlying 
diseases, or dietary and exercise behaviors); g. Assessment of outcome; h. Was follow-up long enough for 
outcomes to occur; i. Adequacy of follow-up of cohorts.

Table S4. Sensitivity analysis of breakfast skipping and risk of all-cause, cardiovascular and cancer mortality 
for the highest versus lowest meta-analysis.

Study omitted HR 95% CI
All-cause mortality
Sun 2023 [15] 1.33 1.10 1.61 
Helo 2021 [5] 1.20 1.05 1.37 
Yokoyama 2016 [14] 1.22 0.96 1.54 
Byrne 2016 [16] 1.30 1.08 1.56 
Nakano 2006 [17] 1.30 1.10 1.54 
Kaplan 1987 [19] 1.26 1.00 1.60 
CVD mortality
Sun 2023 [15] 1.20 0.97 1.50 
Xie 2022 [20] 1.27 1.08 1.50 
Tang 2022 [21] 1.25 0.96 1.63 
Carew 2022 [22] 1.37 1.15 1.63 
Cancer mortality
Helo 2021 [5] 1.28 1.03 1.59 
Yokoyama 2016 [14] 1.52 1.06 2.18 
HR, hazard ratio; CI, confidence interval



Table S5. GRADE evidence profile for observational studies of breakfast skipping and risk of all-cause, 
cardiovascular and cancer mortality.

Outcome № 
of 

stud
ies

Study 
design

Risk of 
bias

Inconsistenc
y

Indirectne
ss

Imprecisio
n

Other 
considerat

ions

Hazard 
Ratio
(95% 
CI)

Certaint
y

⊕◯◯
◯All-cause 

mortality 6
Observatio

nal 
studies

Not 
serious Serious a Not serious Not serious None

1.28 
(1.12-
1.45) Very 

low
⊕⊕◯
◯CVD 

mortality 4
Observatio

nal
 studies

Not 
serious Not serious Not serious Not serious None

1.28 
(1.10-
1.50) Low

⊕⊕◯
◯Cancer 

mortality 2
Observatio

nal
studies

Not 
serious Not serious Not serious Not serious None

1.34 
(1.11-
1.61) low

a Serious inconsistency for all-cause mortality due to high degree of unexplained heterogeneity.
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Figure S1. Funnel plots for the detection of publication bias of included studies for highest versus lowest 
breakfast skipping and risk of all-cause, cardiovascular and cancer mortality. (A) All-cause mortality; (B) 
Cardiovascular mortality; (C) Cancer mortality.


