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Section/topic # Checklist item Reported on page # 
TITLE 
Title 1 Identify the report as a systematic review, meta-analysis, or both. 

 
1 

ABSTRACT 
Structured summary 2 Provide a structured summary including, as applicable: background; objectives; 

data sources; study eligibility criteria, participants, and interventions; study 
appraisal and synthesis methods; results; limitations; conclusions and 
implications of key findings; systematic review registration number. 
 

3 

INTRODUCTION 
Rationale 3 Describe the rationale for the review in the context of what is already known.  

 
4 

Objectives 4 Provide an explicit statement of questions being addressed with reference to 
participants, interventions, comparisons, outcomes, and study design (PICOS).  
 

4 

METHODS 
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web 

address), and, if available, provide registration information including 
registration number.  
 

5 

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report 
characteristics (e.g., years considered, language, publication status) used as 
criteria for eligibility, giving rationale. 
 

5 

Information sources  7 Describe all information sources (e.g., databases with dates of coverage, 
contact with study authors to identify additional studies) in the search and date 
last searched.  
 

5 

Search 8 Present full electronic search strategy for at least one database, including any 
limits used, such that it could be repeated. 
 

Supplementary Methods 

Study selection  9 State the process for selecting studies (i.e., screening, eligibility, included in 
systematic review, and, if applicable, included in the meta-analysis).  
 

5-6, Supplementary Fig. S1 
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Section/topic # Checklist item Reported on page # 
Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, 

independently, in duplicate) and any processes for obtaining and confirming 
data from investigators. 
 

6 

Data items  11 List and define all variables for which data were sought (e.g., PICOS, funding 
sources) and any assumptions and simplifications made. 
 

6 

Risk of bias in individual 
studies 

12 Describe methods used for assessing risk of bias of individual studies 
(including specification of whether this was done at the study or outcome 
level), and how this information is to be used in any data synthesis. 
 

6, 8, Supplementary Table S4 

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means).  
 

7 

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if 
done, including measures of consistency (e.g., I2) for each meta-analysis. 
 

6-8 

Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence 
(e.g., publication bias, selective reporting within studies).  
  

8 

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, 
meta-regression), if done, indicating which were pre-specified. 
 

8 

RESULTS 
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the 

review, with reasons for exclusions at each stage, ideally with a flow diagram. 
 

9, Supplementary Fig. S1, 
Supplementary Table S3 

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., 
study size, PICOS, follow-up period) and provide the citations. 
 

9, Tables 1a and 1b, 
Supplementary Table S5, 
Supplementary Table S7 
 

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome-level 
assessment (see Item 12). 
 

9, 13, Supplementary Table 
S4 

Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (a) 
simple summary data for each intervention group and (b) effect estimates and 
confidence intervals, ideally with a forest plot. 
 

Fig. 1-5, Supplementary Fig. 
S2-S4, Supplementary Fig. 
S5-S8 
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Section/topic # Checklist item Reported on page # 
Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and 

measures of consistency. 
 

10-13, Tables 2a and 2b, Fig. 
1-5, Supplementary Fig. S5-
S8 
 

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15). 
 

13, Supplementary Fig. S10 

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup 
analyses, meta-regression) (see Item 16). 
 

10-13, Supplementary Table 
S8-S15, Supplementary Table 
S16, Supplementary Fig. S9 
 

DISCUSSION 
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main 

outcome; consider their relevance to key groups (e.g., health care providers, 
users, and policy makers). 
 

14 

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review 
level (e.g., incomplete retrieval of identified research, reporting bias). 
 

15 

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, 
and implications for future research. 
 

16 

FUNDING 
Funding  27 Describe sources of funding for the systematic review and other support (e.g., 

supply of data); role of funders for the systematic review. 
 

23 

Supplementary Table S1. PRISMA checklist. Adapted from Liberati et al.1. 
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 Europea North Americab 

Milk 200 grams 244 grams 

Yogurtc 200 grams 244 grams 

Cheese 20 grams 43 grams 

Butter - 14 grams 

Supplementary Table S2. Conversion of 1 serving size to grams. 
aFrom Ygil 20132. bFrom Institute of Medicine 19903. cYogurt 
defined as yogurt products/other soured milk products. 
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Reference Reason for exclusion 

van der Vijver 19921; Hu 20002; Kant 20003; Osler 

20024; Sauvaget 20035; Umesawa 20066; Drogan 

20077; Shimazu 20078; Brunner 20089; Fung 200810; 

Umesawa 200811; Holmberg 200912; Kant 200913; 

Bernstein 201214; Hansen-Krone 201215; Hoevenaar-

Blom 201216; Li 201217; Menotti 201218; Misirli 

201219; Chan 201320; Chen 201321; Maruyama 201322; 

Streppel 201423; Hoşcan 201524; Tektonidis 201525; 

Chen 201626; Larsson 201627; Praagman 201628; 

Mertens 201729; Nanri 201730; Ozawa 201731; Jones 

201832; Asadi 201933; Seah 201934; Vissers 201935 

Exposure 

Fraser 199236; Mann 199737; Panagiotakos 200938; 

Bonthuis 201039; de Oliveira Otto 201240; Eguchi 

201241; Pan 201242; van Aerde 201343; von Ruesten 

201344; Huang 201445; Michaëlsson 201446; Prinelli 

201547; Wang 201548; Yu 201549; Um 201750; Buziau 

201951; Fresán 201952; van den Brandt 201953; 

Virtanen 201954 

Outcome 

Bilenko 200555 Study design 

Supplementary Table S3. Full-text articles excluded, with reasons. 
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Supplementary Table S4a. Risk of bias judgements of included studies on intake of dairy products and risk of CHD based on the Newcastle-
Ottawa scale (NOS) for assessing the quality of cohort studies in meta-analysis4. CHD, indicates coronary heart disease; FFQ, food frequency 
questionnaire. +, indicates yes (equals “low risk” of bias); -, no (equals “high-risk” of bias); ?, unknown (equals “unclear risk” of bias). 
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Abbott 1996 + ? 
 

- + 
 

+ ? 
 

- - 

Iso 1999 + + 
 

+ + 
 

+ + 
 

+ + 

Elwood 2004 ? + 
 

+ + 
 

+ ? 
 

+ + 

Larsson 2009 + ? 
 

+ + 
 

+ + 
 

+ + 

Bernstein 2012 + ? 
 

+ + 
 

+ ? 
 

+ + 

Larsson 2012 + + 
 

+ + 
 

- + 
 

+ + 

Yaemsiri 2012 + + 
 

+ + 
 

+ ? 
 

+ + 

Lin 2013 + ? 
 

+ + 
 

? ? 
 

+ + 

Haring 2015 + ? 
 

+ + 
 

+ ? 
 

+ + 

Liu 2017 + + 
 

+ + 
 

+ ? 
 

+ + 

Laursen 2018 + + 
 

+ + 
 

+ + 
 

+ + 

Laursen 2019 + ?   + +   - +   - + 

Supplementary Table S4b. Risk of bias judgements of included studies on intake of dairy products and risk of ischemic stroke based on the 
Newcastle-Ottawa scale (NOS) for assessing the quality of cohort studies in meta-analysis4. FFQ, indicates food frequency questionnaire. +, 
indicates yes (equals “low risk” of bias); -, no (equals “high-risk” of bias); ?, unknown (equals “unclear risk” of bias). 

 



 
 

13 
 

First author’s last 
name and 
publication year 

Exposure Exposure definition Exposure in data synthesisa 

Hu 1999 Low-fat dairy Skim milk, low-fat milk, yogurt and cottage cheese Low-fat dairy products 

  High-fat dairy Whole milk, hard or cream cheese, ice cream and 
butter 

High-fat dairy products 

  Skim milk - Low-fat milk 

  Whole milk - High-fat milk 

Al-Delaimy 2003 Dairy - Total dairy products 

Elwood 2004 Milk - Milk 

Buckland 2009 Dairy products Low-fat and high-fat milk, yogurt, cheese, cream 
desserts, and dairy and nondairy creams 

Total dairy products 

Martínez-González 
2011 

Dairy - Total dairy products 

Sonestedt 2011 Total dairy Milk, cheese (10% fat), cream and butter 
(including the milk-based spread Bregott) 

Total dairy products 

  Butter - Butter 

Dilis 2012 Dairy foods - Total dairy products 

Avalos 2013 Non-fat milk - Low-fat milk 

  Whole milk - High-fat milk 

  Yogurt - Yogurt 

  Cheese - Cheese 

  Low-fat cheese - Low-fat cheese 

  Butter - Butter 

Dalmeijer 2013 Total dairy All dairy food products, except for butter and ice 
cream 

Total dairy products 

  Low-fat dairy Milk and milk products with <2 g/100 g fat 
(skimmed or semi-skimmed milk products) and 
cheese with <20 g/100 g fat 

Low-fat dairy products 

  High-fat dairy Milk and milk products with ≥2 g/100 g fat (whole 
milk products) and cheese with ≥20 g/100 g fat 

High-fat dairy products 

Patterson 2013 Total dairy foods Milk, cultured milk and yogurt, cheese, cream and 
crème fraîche 

Total dairy products 

  Milk Full-fat (≥3.0% fat), semiskimmed (≤1.5% fat), 
skimmed (0.5% fat) and milk in pancakes 

Milk 

  Low-fat milk Skimmed (0.5% fat) and semiskimmed (≤1.5% fat) Low-fat milk 

  Full-fat milk ≥3.0% fat High-fat milk 

  Cultured milk and yogurt Full-fat (≥3.0% fat) and low-fat (≤1.5% fat) Yogurt 

  Low-fat cultured milk and 
yogurt 

≤1.5% fat Low-fat yogurt 

  Full-fat cultured milk and 
yogurt 

≥3.0% fat High-fat yogurt 

  Cheese Full-fat (>17% fat), low-fat (≤17% fat) and cottage 
cheese and quark 

Cheese 

  Low-fat cheese Low-fat varieties (10-17%) Low-fat cheese 

  Full-fat cheese Full-fat (>17% fat) High-fat cheese 

Soedamah-Muthu 
2013 

Total dairy All dairy products, except for butter and ice cream Total dairy products 

  Low-fat dairy Cottage cheese, semi-skimmed, skimmed milk and 
milk-based hot drinks 

Low-fat dairy products 
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First author’s last 
name and 
publication year 

Exposure Exposure definition Exposure in data synthesisa 

  High-fat dairy Full-fat cheese, yogurt, milk puddings and whole 
and Channel Islands milk 

High-fat dairy products 

  Total milk Whole-fat and low-fat Milk 

  Yogurt - Yogurt 

  Cheese - Cheese 

Haring 2014 Dairy - Total dairy products 

  Low-fat dairy - Low-fat dairy products 

  High-fat dairy - High-fat dairy products 

  Low-fat dairy for high fat dairy - Low-fat dairy products for 
high-fat dairy products 

Bergholdt 2015 Milk Whole milk, semi-skimmed milk and skimmed 
milk 

Milk 

Praagman 2015 Total dairy Milk, buttermilk, yogurt, coffee creamer, curd, 
pudding, porridge, custard, whipped cream, ice 
cream and cheese 

Total dairy products 

  Low-fat dairy Milk and milk products with a fat content <2/100 g 
and cheese with a fat content <20/100 g 

Low-fat dairy products 

  High-fat dairy Milk and milk products with a fat content ≥2/100 g 
and cheese with a fat content ≥20/100 g 

High-fat dairy products 

  Yogurt - Yogurt 

  Cheese All types of cheese, except for curd Cheese 

Liu 2017 Butter - Butter 

Dehghan 2018 Total dairy Milk, yoghurt, various types of cheese and yoghurt 
drink 

Total dairy products 

Koskinen 2018 Total dairy products Fermented and non-fermented dairy products Total dairy products 

  Cheese All fermented cheese products like Blue, Edam, 
Gouda and Swiss cheese 

Cheese 

  Low-fat milk Semi-skimmed milk and skimmed milk (≤1.9% fat) Low-fat milk 

  High-fat milk Farm milk, whole milk and cream milk High-fat milk 

  Butter - Butter 

Johansson 2019 Non-fermented milk 0.5%, 1.5% and 3.0% fat Milk 

  Low-fat non-fermented milk - Low-fat milk 

  High-fat non-fermented milk - High-fat milk 

  Fermented milk 0.5 and ≥3% fat Yogurt 

  Low-fat fermented milk 0.5% fat Low-fat yogurt 

  High-fat fermented milk ≥3% fat High-fat yogurt 

  Cheese 10-15% fat and ≥28% fat Cheese 

  Low-fat cheese 10-15% fat Low-fat cheese 

  High-fat cheese ≥28% fat High-fat cheese 

  Butter Pure butter and a mixed spread with 70% butter Butter 

Key 2019 Milk Plain milk including buttermilk, excluding milk-
based beverages 

Milk 

  Yogurt - Yogurt 

  Cheese - Cheese 

Talaei 2019 Whole milk - High-fat milk 

Supplementary Table S5a. Definition of dairy products as described in included studies on intake of dairy products and risk of coronary heart 
disease. aYogurt defined as yogurt/other soured milk products. 
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First author’s last 
name and 
publication year 

Exposure Exposure definition Exposure in data synthesisa 

Abbott 1996 Milk - Milk 

Iso 1999 Milk - Milk 

  Yogurt - Yogurt 

  Hard cheese - Cheese 

Elwood 2004 Milk - Milk 

Larsson 2009 Total dairy - Total dairy products 

  Low-fat milk - Low-fat milk 

  Whole milk - High-fat milk 

  Yogurt - Yogurt 

  Cheese - Cheese 

  Butter - Butter 

Bernstein 2012 Low-fat dairy Skim milk (1%), low-fat milk (2%), yogurt, 
cottage and ricotta cheeses, low-fat cheese and 
sherbet 

Low-fat dairy products 

  Whole-fat dairy Whole milk, ice cream, hard cheese, full-fat 
cheese, cream, sour cream, cream cheese and 
butter 

High-fat dairy products 

Larsson 2012 Total dairy Low-fat milk (0.5% fat), medium-fat milk (1.5% 
fat), full-fat milk (3% fat), milk in pancakes, low-
fat sour milk and yogurt (0.5% fat), full-fat sour 
milk and yogurt (3% fat), cottage cheese (4% fat), 
low-fat cheese (10%-17% fat), full-fat cheese 
(28% fat), ice cream, cream and crème fraîche 

Total dairy products 

  Low-fat dairy Low-fat milk (0.5% fat), medium-fat milk (1.5% 
fat), low-fat sour milk and yogurt (0.5% fat), 
cottage cheese (4% fat) and low-fat cheese (10%-
17% fat) 

Low-fat dairy products 

  Full-fat dairy Full-fat milk (3% fat), full-fat sour milk and 
yogurt (3% fat), full-fat cheese (28% fat), ice 
cream, cream and crème fraîche 

High-fat dairy products 

  Milk Low-fat milk (0.5% fat), medium-fat milk (1.5% 
fat), full-fat milk (3% fat) and milk in pancakes 

Milk 

  Sour milk and yogurt Low-fat sour milk and yogurt (0.5% fat) and full-
fat sour milk and yogurt (3% fat) 

Yogurt 

  Cheese Low-fat cheese (10%-17% fat) and full-fat cheese 
(28% fat) 

Cheese 

Yaemsiri 2012 Dairy - Total dairy products 

Lin 2013 Dairy Milk of any kind, cheese and yogurt Total dairy products 

Haring 2015 Dairy - Total dairy products 

  Low-fat dairy - Low-fat dairy products 

  High-fat dairy - High-fat dairy products 

Liu 2017 Butter - Butter 

Laursen 2018 Low-fat milk for whole-fat milk Skimmed milk (0.3% fat) and semi-skimmed milk 
(1.5% fat) for whole-fat milk (3.5% fat) 

Low-fat milk for high-fat milk 

  Semi-skimmed fermented milk 
for whole-fat fermented milk 

Yoghurt-type products (1.5% fat) for yoghurt-type 
products (3.5% fat) 

Low-fat yogurt for high-fat 
yogurt 

  Semi-skimmed fermented milk 
for low-fat milk 

Yoghurt-type products (1.5% fat) for skimmed 
milk (0.3% fat) and semi-skimmed milk (1.5% fat) 

Low-fat yogurt for low-fat milk 

  Semi-skimmed fermented milk 
for whole-fat milk 

Yoghurt-type products (1.5% fat) for whole-fat 
milk (3.5% fat) 

Low-fat yogurt for high-fat milk 

  Whole-fat fermented milk for 
low-fat milk 

Yoghurt-type products (3.5% fat) for skimmed 
milk (0.3% fat) and semi-skimmed milk (1.5% fat) 

High-fat yogurt for low-fat milk 
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First author’s last 
name and 
publication year 

Exposure Exposure definition Exposure in data synthesisa 

  Whole-fat fermented milk for 
whole-fat milk 

Yoghurt-type products (3.5% fat) for whole-fat 
milk (3.5% fat) 

High-fat yogurt for high-fat 
milk 

  Cheese for low-fat milk Semi-hard cheese, soft matured cheese, blue 
cheese, cottage cheese and cream cheese for 
skimmed milk (0.3% fat) and semi-skimmed milk 
(1.5% fat) 

Cheese for low-fat milk 

  Cheese for whole-fat milk Semi-hard cheese, soft matured cheese, blue 
cheese, cottage cheese and cream cheese for 
whole-fat milk (3.5% fat) 

Cheese for high-fat milk 

  Cheese for semi-skimmed 
fermented milk 

Semi-hard cheese, soft matured cheese, blue 
cheese, cottage cheese and cream cheese for 
yoghurt-type products (1.5% fat) 

Cheese for low-fat yogurt 

  Cheese for whole-fat fermented 
milk 

Semi-hard cheese, soft matured cheese, blue 
cheese, cottage cheese and cream cheese for 
yoghurt-type products (3.5% fat) 

Cheese for high-fat yogurt 

  Cheese for butter Semi-hard cheese, soft matured cheese, blue 
cheese, cottage cheese and cream cheese for butter 

Cheese for butter 

Laursen 2019 Low-fat milk for whole-fat milk Skimmed and semi-skimmed milk (<2% fat) for 
whole-fat, raw and powdered milk (≥3% fat) 

Low-fat milk for high-fat milk 

  Low-fat milk for butter Skimmed and semi-skimmed milk (<2% fat) for 
butter 

Low-fat milk for butter 

  Whole-fat milk for butter Whole-fat, raw and powdered milk (≥3%) fat for 
butter 

High-fat milk for butter 

  Low-fat yogurt for whole-fat 
yogurt 

Skimmed and semi-skimmed regular and drink 
yogurt (<2% fat), curd for regular and drink yogurt 
(≥3% fat) 

Low-fat yogurt for high-fat 
yogurt 

  Low-fat yogurt for low-fat milk Skimmed and semi-skimmed regular and drink 
yogurt (<2% fat), curd for skimmed and semi-
skimmed milk (<2% fat) 

Low-fat yogurt for low-fat milk 

  Low-fat yogurt for whole-fat 
milk 

Skimmed and semi-skimmed regular and drink 
yogurt (<2% fat), curd for whole-fat, raw and 
powdered milk (≥3% fat) 

Low-fat yogurt for high-fat milk 

  Low-fat yogurt for butter Skimmed and semi-skimmed regular and drink 
yogurt (<2% fat), curd for butter 

Low-fat yogurt for butter 

  Whole-fat yogurt for low-fat 
milk 

Regular and drink yogurt (≥3% fat) for skimmed 
and semi-skimmed milk (<2% fat) 

High-fat yogurt for low-fat milk 

  Whole-fat yogurt for whole-fat 
milk 

Regular and drink yogurt (≥3% fat) for whole-fat, 
raw and powdered milk (≥3% fat) 

High-fat yogurt for high-fat 
milk 

  Whole-fat yogurt for butter Regular and drink yogurt (≥3%) fat for butter High-fat yogurt for butter 

  Low-fat milk for cheese Skimmed and semi-skimmed milk (<2%) fat for 
cheese 

Cheese for low-fat milk 

  Whole-fat milk for cheese Whole-fat, raw and powdered milk (≥3% fat) for 
cheese 

Cheese for high-fat milk 

  Low-fat yogurt for cheese Skimmed and semi-skimmed regular and drink 
yogurt (<2% fat), curd for cheese 

Cheese for low-fat yogurt 

  Whole-fat yogurt for cheese Regular and drink yogurt (≥3%) fat for cheese Cheese for high-fat yogurt 

  Cheese for butter - Cheese for butter 

Supplementary Table S5b. Definition of dairy products as described in included studies on intake of dairy products and risk of ischemic 
stroke. aYogurt defined as yogurt/other soured milk products. 
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Exposurea HL HL_subgender HL_subcontinent DRlin DRlin_subgender DRlin_subcontinent DRnonlin 

Milk n = 65–10 n = 35,6,9  - n = 55–8,10 n = 35,6,10  - n = 45–8 

Low-fat milk n = 56,9,11–13 n = 46,11–13 n = 56,9,11–13 n = 36,12,13 n = 36,12,13 n = 36,12,13 n = 26,13 

High-fat milk n = 66,9,11–14 n = 46,11–13 n = 66,9,11–14 n = 46,12–14 n = 36,12,13 n = 46,12–14 n = 36,13,14 

Yogurt n = 66,7,9,10,12,15 n = 36,9,12 n = 66,7,9,10,12,15 n = 56,7,10,12,15 n = 36,10,12 n = 56,7,10,12,15 n = 36,7,15 

Low-fat yogurt n = 26,9  -  -  -  -  -  - 

High-fat yogurt n = 26,9  -  -  -  -  -  - 

Cheese n = 76,7,9,10,12,13,15 n = 46,9,12,13 n = 76,7,9,10,12,13,15 n = 66,7,10,12,13,15 n = 46,10,12,13 n = 66,7,10,12,13,15 n = 46,7,13,15 

Low-fat cheese n = 36,9,12 n = 26,12 n = 36,9,12 n = 26,12 n = 26,12 n = 26,12  - 

High-fat cheese n = 26,9  - -   -  -  -  - 

Butter n = 49,12,13,16 n = 39,12,13 n = 49,12,13,16 n = 312,13,17 n = 312,13,17 n = 312,13,17  - 

Supplementary Table S6a. Overview of which of the included studies contributed to each of the meta-analyses on intake of dairy product subgroups and risk of coronary heart disease; DRlin 
indicates linear dose-response meta-analysis; DRlin_subcontinent, linear dose-response meta-analysis (subgroup analysis by continent); DRlin_subgender, linear dose-response meta-analysis 
(subgroup analysis by gender); DRnonlin, non-linear dose-response meta-analysis; HL, high versus low meta-analysis; HL_subcontinent, high versus low meta-analysis (subgroup analysis by 
continent); HL_subgender, high versus low meta-analysis (subgroup analysis by gender). aYogurt defined as yogurt products/other soured milk products. 



 
 

18 
 

 

Exposure HL HL_subgender HL_subcontinent DRlin DRlin_subgender DRlin_subcontinent DRnonlin 

Milk n = 35,18,19 n = 25,18 n = 35,18,19 n = 35,18,19 n = 25,18 n = 35,18,19 n = 25,19 

Yogurt n = 318–20 n = 218,20 n = 318–20 n = 218,19 - - - 

Cheese n = 318–20 n = 218,20 n = 318–20 n = 318–20 n = 218,20 n = 318–20 n = 219,20 

Butter - - - n = 217,20 - -   

Low-fat milk for high-fat milk - - - n = 221,22 - - - 

Low-fat yogurt for high-fat yogurt - - - n = 221,22 - - - 

Low-fat yogurt for low-fat milk - - - n = 221,22 - - - 

Low-fat yogurt for high-fat milk - - - n = 221,22 - - - 

High-fat yogurt for low-fat milk - - - n = 221,22 - - - 

High-fat yogurt for high-fat milk - - - n = 221,22 - - - 

Cheese for low-fat milk - - - n = 221,22 - - - 

Cheese for high-fat milk - - - n = 221,22 - - - 

Cheese for low-fat yogurt - - - n = 221,22 - - - 

Cheese for high-fat yogurt - - - n = 221,22 - - - 

Cheese for butter - - - n = 221,22 - - - 

Supplementary Table S6b. Overview of which of the included studies contributed to each of the meta-analyses on intake of dairy product subgroups and risk of ischemic stroke. DRlin, indicates 
linear dose-response meta-analysis; DRlin_subcontinent, linear dose-response meta-analysis (subgroup analysis by continent); DRlin_subgender, linear dose-response meta-analysis (subgroup 
analysis by gender); DRnonlin, non-linear dose-response meta-analysis; HL, high versus low meta-analysis; HL_subcontinent, high versus low meta-analysis (subgroup analysis by continent); 
HL_subgender, high versus low meta-analysis (subgroup analysis by gender). aYogurt defined as yogurt products/other soured milk products. 
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First author’s last name 
and publication year 

Funding sources (current study) 

Hu 1999 The National Institutes of Health 
Al-Delaimy 2003 The National Institutes of Health 
Elwood 2004 The Food Standards Agency 
Buckland 2009 A scientific research grant (FIS) and the Health Research Institute Carlos III, Spain 

(RETIC) from the Spanish Ministry of Health 

Martínez-González 
2011 

The official public Institutes of the Spanish Government for funding health research 
(Instituto de Salud Carlos III) and the Department of Health of the Navarra Regional 
Government 

Sonestedt 2011 The Lund University Diabetes Center (LUDC), the Swedish Medical Research Council, 
the Swedish Heart and Lung Foundation; the Region Skåne, the Skåne University 
Hospital Foundation, the Albert Påhlsson Research Foundation and the Crafoord 
foundation 

Dilis 2012 The Hellenic Health Foundation, the Stavros Niarchos Foundation and the Greek 
Ministry of Health 

Avalos 2013 The National Institutes of Health/National Institute on Aging and the National Institute 
of Diabetes and Digestive and Kidney Diseases 

Dalmeijer 2013 The Netherlands Heart Foundation 
Patterson 2013 The Swedish Council for Working Life and Social Research and the Swedish Research 

Council/Infrastructure Medicine 

Soedamah-Muthu 2013 The British Heart Foundation and the Stroke Association 
Haring 2014 The German Research Foundation (DFG) and the University of Würtzburg 
Bergholdt 2015 The Research Unit at Næstved Hospital, the Danish Dairy Research Foundation and the 

Regional Research Unit in Region Zealand 

Praagman 2015 The Dutch Dairy Organization (NZO) 
Liu 2017 - 
Dehghan 2018 The Mary W Burke endowed chair of the Heart and Stroke Foundation of Ontario 
Koskinen 2018 The Finnish Foundation for Cardiovascular Research, the Otto A. Malm Foundation, the 

Olvi Foundation, the Yrjö Jahnsson Foundation and the North Savo Regional Fund 

Johansson 2019 The Swedish Research Council for Health, Working Life and Welfare (FORTE) 
Key 2019 The UK Medical Research Council, Cancer Research UK and the Wellcome Trust 
Talaei 2019 - 
Supplementary Table S7a. Funding sources of included studies on intake of dairy products and risk of coronary 
heart disease. 
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First author’s last name 
and publication year 

Funding sources (current study) 

Abbott 1996 The National Heart, Lung, and Blood Institute 
Iso 1999 The National Institutes of Health and the Japan Society for the Promotion of Science 
Elwood 2004 The Food Standards Agency 
Larsson 2009 The Swedish Council for Working Life and Social Research 
Bernstein 2012 The National Institutes of Health, Department of Health and Human Services and the 

Harvard Human Nutrition Program 

Larsson 2012 The Swedish Council for Working Life and Social Research (FAS), the Swedish 
Research Council and Karolinska Institutet 

Yaemsiri 2012 The National Institute of Neurological Disorders and Stroke and the American Heart 
Association Mid-Atlantic Predoctoral Fellowship 

Lin 2013 - 
Haring 2015 - 
Liu 2017 - 
Laursen 2018 The Danish Council for Strategic Research (Innovation Fund Denmark) 
Laursen 2019 The Unilever Research and Development 
Supplementary Table S7b. Funding sources of included studies on intake of dairy products and risk of ischemic 
stroke. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Milk Total 6 1.02 0.92, 1.13 67% (<0.01)  
Gender     0.95 
   Men 2 1.01 0.60, 1.69   
   Women 2 1.02 0.83, 1.26   

Low-fat milk Total 5 1.05 0.92, 1.20 59% (0.03)  
Gender     0.54 
   Men 2 1.14 0.93, 1.40   
   Women 3 1.02 0.77, 1.36   
Continent     0.89 
   Asia - - -   
   Europe 3 1.08 0.99, 1.17   
   North America 2 1.05 0.72, 1.52   

High-fat milk Total 6 1.16 1.01, 1.33 53% (0.04)  
Gender     0.53 
   Men 2 1.10 0.89, 1.37   
   Women 3 1.24 0.92, 1.68   
Continent     0.47 
   Asia 1 1.32 0.92, 1.90   
   Europe 3 1.07 0.97, 1.18   
   North America 2 1.21 0.84, 1.75   

Supplementary Table S8a. High versus low intake meta-analysis for milk and coronary heart disease by gender 
and continent. CI indicates confidence interval; RR, risk ratio. 
 
 

  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Milk Total 3 0.88 0.79, 0.98 0% (0.52)  
Gender     0.83 
   Men 1 0.66 0.24, 1.81   
   Women 1 0.74 0.51, 1.07   
Continent     0.32 
   Asia - - -   
   Europe 2 0.90 0.80, 1.00a   
   North America 1 0.74 0.51, 1.07   

Supplementary Table S8b. High versus low intake meta-analysis for milk and ischemic stroke by gender and 
continent. aP >0.05 for the association between milk and ischemic stroke in studies from Europe. CI indicates 
confidence interval; RR, risk ratio. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Milk Total 5 1.02 1.00, 1.04a 0% (0.52)  
Gender     0.24 
   Men 2 1.01 0.98, 1.05   
   Women 2 1.05 1.00, 1.09b   

Low-fat milk Total 3 1.05 0.96, 1.13 24% (0.27)  
Gender     0.48 
   Men 2 1.04 0.97, 1.12   
   Women 2 1.29 0.72, 2.32   
Continent     0.21 
   Asia - - -   
   Europe 2 1.03 0.97, 1.10   
   North America 1 1.43 0.87, 2.37   

High-fat milk Total 4 1.08 1.00, 1.16c 0% (0.94)  
Gender     0.80 
   Men 2 1.06 0.98, 1.15   
   Women 2 1.09 0.92, 1.29   
      
Continent     0.71 
   Asia 1 1.20 0.90, 1.60   
   Europe 2 1.07 0.99, 1.15   
   North America 1 1.00 0.66, 1.51   

Supplementary Table S9a. Linear dose-response meta-analysis for milk intake (per 200 g/day) and coronary heart 
disease by gender and continent. aP = 0.12 for the association between milk and coronary heart disease; bP = 0.03 
for the association between milk and coronary heart disease in studies among women; cP = 0.04 for the association 
between high-fat milk and coronary heart disease. CI indicates confidence interval; RR, risk ratio. 
 
 

  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Milk Total 3 0.96 0.91, 1.01 16% (0.31)  
Gender     0.94 
   Men 1 0.89 0.74, 1.07   
   Women 1 0.88 0.76, 1.03   
Continent     0.22 
   Asia - - -   
   Europe 2 0.97 0.94, 1.00a   
   North America 1 0.88 0.76, 1.03   

Supplementary Table S9b. Linear dose-response meta-analysis for milk intake (per 200 g/day) and ischemic stroke 
by gender and continent. aP = 0.09 for the association between milk and ischemic stroke in studies from Europe. CI 
indicates confidence interval; RR, risk ratio. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Yogurt Total 6 0.99 0.91, 1.08 49% (0.06)  
Gender     0.97 
   Men 2 1.00 0.79, 1.27   
   Women 3 0.99 0.84, 1.17   
Continent     <0.05 
   Asia - - -   
   Europe 5 0.96 0.89, 1.04   
   North America 1 1.25 0.97, 1.61   

Supplementary Table S10a. High versus low intake meta-analysis for yogurt and coronary heart disease by gender 
and continent. Yogurt defined as yogurt/other soured milk products. CI indicates confidence interval; RR, risk ratio. 
 
 

  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Yogurt Total 3 1.04 0.95, 1.13 0% (0.42)  
Gender     0.22 
   Men 1 1.08 0.95, 1.23   
   Women 1 0.69 0.34, 1.40   
Continent     0.26 
   Asia - - -   
   Europe 2 1.04 0.96, 1.13   
   North America 1 0.69 0.34, 1.40   

Supplementary Table S10b. High versus low intake meta-analysis for yogurt and ischemic stroke by gender and 
continent. Yogurt defined as yogurt/other soured milk products. CI indicates confidence interval; RR, risk ratio. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Yogurt Total 5 0.98 0.93, 1.03 42% (0.11)  
Gender     0.72 
   Men 2 1.00 0.84, 1.19   
   Women 3 0.97 0.88, 1.06   
Continent     <0.05 
   Asia - - -   
   Europe 4 0.97 0.93, 1.01   
   North America 1 1.20 0.98, 1.48   

Supplementary Table S11. Linear dose-response meta-analysis for yogurt intake (per 100 g/day) and coronary 
heart disease by gender and continent. Yogurt defined as yogurt/other soured milk products. CI indicates confidence 
interval; RR, risk ratio. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Cheese Total 7 0.91 0.84, 0.99 37% (0.12)  
Gender     0.03 
   Men 3 1.03 0.93, 1.13   
   Women 3 0.82 0.69, 0.97   
Continent     0.98 
   Asia - - -   
   Europe 6 0.91 0.84, 1.00a   
   North America 1 0.92 0.54, 1.58   

Low-fat cheese Total 3 1.17 0.85, 1.61 85% (<0.01)  
Gender     0.53 
   Men 1 0.98 0.65, 1.47   
   Women 2 1.38 0.51, 3.73   
Continent     0.33 
   Asia - - -   
   Europe 2 0.98 0.76, 1.26   
   North America 1 1.51 0.65, 3.52   

Supplementary Table S12a. High versus low intake meta-analysis for cheese and coronary heart disease by gender 
and continent. aP = 0.04 for the association between cheese and coronary heart disease in studies from Europe. CI 
indicates confidence interval; RR, risk ratio. 
 
 

  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Cheese Total 3 0.89 0.78, 1.01 37% (0.20)  
Gender     0.17 
   Men 1 0.88 0.77, 1.01   
   Women 1 0.63 0.40, 0.99   
Continent     0.11 
   Asia - - -   
   Europe 2 0.92 0.84, 1.01   
   North America 1 0.63 0.40, 0.99   

Supplementary Table S12b. High versus low intake meta-analysis for cheese and ischemic stroke by gender and 
continent. CI indicates confidence interval; RR, risk ratio. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Cheese Total 6 0.96 0.93, 0.98 3% (0.41)  
Gender     0.55 
   Men 3 0.96 0.92, 1.00a   
   Women 3 0.94 0.90, 0.98   
Continent     0.90 
   Asia - - -   
   Europe 5 0.96 0.93, 0.98   
   North America 1 0.93 0.56, 1.53   

Low-fat cheese Total 2 1.24 0.76, 2.04 90% (<0.01)  
Gender     0.44 
   Men 1 0.98 0.67, 1.43   
   Women 2 1.41 0.62, 3.21   
Continent     0.27 
   Asia - - -   
   Europe 1 0.94 0.86, 1.02   
   North America 1 1.47 0.67, 3.21   

Supplementary Table S13a. Linear dose-response meta-analysis for cheese intake (per 20 g/day) and coronary 
heart disease by gender and continent. aP = 0.07 for the association between cheese and coronary heart disease in 
studies among men. CI indicates confidence interval; RR, risk ratio. 
 
 

  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Cheese Total 3 0.96 0.91, 1.01 67% (<0.05)  
Gender     0.14 
   Men 1 0.95 0.91, 0.99   
   Women 1 0.81 0.65, 1.00a   
Continent     0.09 
   Asia - - -   
   Europe 2 0.97 0.93, 1.01   
   North America 1 0.81 0.65, 1.00b   

Supplementary Table S13b. Linear dose-response meta-analysis for cheese intake (per 20 g/day) and ischemic 
stroke by gender and continent. aP <0.05 for the association between cheese and ischemic stroke in studies among 
women; bP <0.05 for the association between cheese and ischemic stroke in studies from North America. CI 
indicates confidence interval; RR, risk ratio. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Butter Total 4 0.99 0.92, 1.07 0% (0.86)  
Gender     0.96 
   Men 3 1.01 0.91, 1.11   
   Women 2 1.01 0.86, 1.19   
Continent     0.98 
   Asia - - -   
   Europe 3 0.99 0.92, 1.07   
   North America 1 0.99 0.77, 1.27   

Supplementary Table S14. High versus low intake meta-analysis for butter and coronary heart disease by gender 
and continent. CI indicates confidence interval; RR, risk ratio. 
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  Number 
of studies 

RR 95% CI I2 (P 
heterogeneity 
between studies) 

P heterogeneity 
between 
subgroups 

Butter Total 3 1.00 0.99, 1.01 0% (0.85)  
Gender     0.55 
   Men 2 1.01 0.98, 1.05   
   Women 2 1.00 0.99, 1.01   
Continent     0.58 
   Asia - - -   
   Europe 1 1.01 0.98, 1.05   
   North America 2 1.00 0.99, 1.01   

Supplementary Table S15. Linear dose-response meta-analysis for butter intake (per 6 g/day) and coronary heart 
disease by gender and continent. CI indicates confidence interval; RR, risk ratio. 
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Outcome Exposurea Type of meta-

analysis 

RR 95% CI I2 (P heterogeneity 

between studies) 

CHD Yogurt High versus low 0.95 0.90, 0.99 49% (0.06) 

Ischemic stroke Milkb Linear dose-response 0.97 0.94, 1.00c 16% (0.31) 

Ischemic stroke Cheese High versus low 0.90 0.83, 0.99 37% (0.20) 

Ischemic stroke Cheesed Linear dose-response 0.98 0.96, 1.00e 67% (0.05f) 

Ischemic stroke Low-fat yogurt for high-fat yogurtg Linear dose-response 1.25 1.03, 1.50 67% (0.08) 

Ischemic stroke High-fat yogurt for low-fat milk Linear dose-response 0.83 0.72, 0.95 79% (0.03) 

Ischemic stroke High-fat yogurt for high-fat milk Linear dose-response 0.81 0.69, 0.95 79% (0.03) 

Ischemic stroke Cheese for high-fat yogurt  Linear dose-response 1.18 1.02, 1.36 80% (0.02) 

Supplementary Table S16. Meta-analysis where fixed-effects and random-effects modelling differed in conclusions. aYogurt 
defined as yogurt/other soured milk products. bPer 200 g higher intake of milk/day. cP <0.05. dPer 20 g higher intake of 
cheese/day. eP = 0.04; fP <0.05. gSubstitutions between dairy product subgroups (per 1 serving/day). For example in the mean of 
substitution of low-fat yogurt for high-fat yogurt; i.e. low-fat yogurt takes the place of high-fat yogurt. For milk and yogurt, the 
serving size was 200 g and for cheese 20 g. CHD indicates coronary heart disease; CI, confidence interval; RR, risk ratio. 
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Search strategy for PubMed: 

 

Exposures: 

 

#1: Dairy Products [MeSH] OR dairy [tiab] 

 

Outcomes: 

 

#2: Cardiovascular Diseases [MeSH] OR cardiovascular [tiab] OR CVD [tiab] OR "myocardial ischemia" [tiab] OR 

"myocardial ischaemia" [tiab] OR "ischemic heart" [tiab] OR "ischaemic heart" [tiab] OR "acute coronary 

syndrome" [tiab] OR "coronary artery" [tiab] OR "coronary heart" [tiab] OR CHD [tiab] OR "myocardial infarction" 

[tiab] OR "sudden cardiac" [tiab] OR stroke [tiab] OR cerebrovascular [tiab] OR "cerebral infarction" [tiab] OR 

"peripheral artery" [tiab] 

 

Exposures and outcomes combined: 

 

#3: #1 AND #2 

 

The search terms were adapted for use with Embase. 

 

Supplementary Methods. Literature search strategy. 
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Supplementary Fig. S1. Flow diagram summarizing the study selection processes. Adapted from Liberati et al.1. 
aArticles excluded due to not relevant exposure (n = 35), outcome (n = 19) or study design (n = 1). bStudies excluded 
due to duplicate publications (n = 3). 
 

9,898 records identified through 
database searching 

13 additional records identified 
through other sources 

7,755 records after duplicates removed 

7,768 records screened 7,680 records excluded 

88 full-text articles assessed for 
eligibility 

30 studies included in 
qualitative data synthesis 

55 full-text articles 
excluded, with reasonsa 

18 studies included in meta-
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a CHD 

 

b Ischemic stroke 

 

Supplementary Fig. S2. Point risk estimates of CHD (panel a) and ischemic stroke (panel b) for high versus low total intake of 
dairy products or trend23–25 if high versus low intake was not reported. CHD indicates coronary heart disease; CI, confidence 
interval; M, males; RR, risk ratio; W, women. 
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a CHD 

 

b Ischemic stroke 

 

Supplementary Fig. S3. Point risk estimates of CHD (panel a) and ischemic stroke (panel b) for high versus low intake of low-
fat dairy products or trend11,24 if high versus low intake was not reported. CHD indicates coronary heart disease; CI, confidence 
interval; M, males; RR, risk ratio; W, women. 
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a CHD 

 

b Ischemic stroke 

 

Supplementary Fig. S4. Point risk estimates of CHD (panel a) and ischemic stroke (panel b) for high versus low intake of high-
fat dairy products or trend11,24 if high versus low intake was not reported. CHD indicates coronary heart disease; CI, confidence 
interval; M, males; RR, risk ratio; W, women. 
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a CHD 

 

Milk 

 

Low-fat milk 

 

High-fat milk 

 

b Ischemic stroke 

 

Milk 

 

Supplementary Fig. S5. High versus low meta-analysis. Summary RR of CHD (panel a) and ischemic stroke (panel b) for high 
versus low intake of milk. CHD indicates coronary heart disease; CI, confidence interval; M, males; RR, risk ratio; W, women. 
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a CHD 

 

Yogurt 

 

Low-fat yogurt 

 

High-fat yogurt 

 

b Ischemic stroke 

 

Yogurt 

 

Supplementary Fig. S6. High versus low meta-analysis. Summary RR of CHD (panel a) and ischemic stroke (panel b) for high 
versus low intake of yogurt. Yogurt defined as yogurt/other soured milk products. CHD indicates coronary heart disease; CI, 
confidence interval; M, males; RR, risk ratio; W, women. 
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a CHD 

 

Cheese 

 

Low-fat cheese 

 

High-fat cheese 

 

b Ischemic stroke 

 

Cheese 

 

Supplementary Fig. S7. High versus low meta-analysis. Summary RR of CHD (panel a) and ischemic stroke (panel b) for high 
versus low intake of cheese. CHD indicates coronary heart disease; CI, confidence interval; M, males; RR, risk ratio; W, women. 
 



 
 

38 
 

Butter 

 

Supplementary Fig. S8. High versus low meta-analysis. Summary RR of coronary heart disease for high versus low intake of 
butter. CI indicates confidence interval; M, males; RR, risk ratio; W, women. 
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High versus low meta-analysis: High versus low intake of high-fat milk 

 

Linear dose-response meta-analysis: High-fat milk (per 200 g higher intake of high-fat milk/day) 

 

Supplementary Fig. S9. Low risk of bias sensitivity analysis. CI indicates confidence interval; M, males; RR, risk ratio; W, women. 
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High versus low meta-analysis: High versus low intake of yogurt 
 

 
 
 
 
Linear dose-response meta-analysis: Yogurt (per 100 g higher intake of high-fat milk/day) 
 

 
Supplementary Fig. S10. Assessment of publication bias. Funnel plots for intake of yogurt and risk of coronary heart disease. Test for publication 
bias: Egger’s test: P <0.01 for high versus low meta-analysis and P = 0.14 for linear dose-response meta-analysis. Yogurt defined as yogurt 
products/other soured milk products.
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