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Supplemental Table 1: Deviations from protocol (PROSPERO; registration number 

CRD42022303198) 

Domain Deviation 

Sensitivity Analysis In addition to the pre-planned sensitivity analysis regarding risk of bias, 

we conducted a second sensitivity analysis by separating the group 

control/low dairy in a control and a low dairy group. 

Subgroup Analysis Planned subgroup analyses, i.e. based on intervention duration, gender, 

and geographical location were not performed due to insufficient data 

to perform network meta-analyses. 

A non-pre-planned subgroup analysis was conducted based on the type 

of diet (hypocaloric vs. eucaloric/ad libitum) to consider potential 

effects of a caloric restriction on the outcomes. 
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Supplemental Table 2: Search strategies for all electronic databases 

Medline via Ovid (23th September 2022) 

1 exp Dairy Products/ 

2 (dairy or milk or butter$ or ghee or cheese$ or cream$ or yogurt$ or yoghurt$ or kefir$ or 

buttermilk or koumiss).ti,kf. or (dairy or milk or butter$ or ghee or cheese$ or cream$ or 

yogurt$ or yoghurt$ or kefir$ or buttermilk or koumiss).ab. /freq=2 

3 1 or 2 

4 exp diabetes mellitus, type 2/ 

5 Prediabetic State/ 

6 exp insulin resistance/ 

7 hyperglycemia/ 

8 dyslipidemias/ 

9 hyperlipidemias/ 

10 hypercholesterolemia/ 

11 exp hypertriglyceridemia/ 

12 mortality/ 

13 exp neoplasms/ 

14 metabolic syndrome/ 

15 exp hypertension/ 

16 cardiovascular diseases/ 

17 heart diseases/ 

18 vascular diseases/ 

19 exp Stroke/ 

20 exp Arteriosclerosis/ 

21 overweight/ 

22 obesity/ 

23 obesity, abdominal/ 

24 obesity, morbid/ 

25 body weight changes/ 

26 weight gain/ 

27 weight loss/ 

28 or/4-27 

29 ((inflamm$ or metabolic$ or cardiometabolic or cardiovascular) adj5 (syndrome$ or 

disorder$ or outcome$ or biomarker$)).ti,ab,kf. 

30 hypertens$.ti,ab,kf. 

31 ((high$ or increas$ or elevat$ or low$) adj5 blood pressure).ti,ab,kf. 

32 (((cardiovascul* or cardiac* or heart or coronary or myocard* or pericard* or vascular or 

artery or arteries or arterial or vessel or vessels) adj3 (disease* or disorder*)) 

33 Arteriosclero$.ti,ab,kf. 

34 (adipos$ or obese$ or obesit$ or overweight).ti,ab,kf. 

35 ((body mass index or bmi or fat mass or (body adj2 fat) or body composition$ or 

anthropometr$) adj5 (change$ or differ$ or reduc$ or low$ or increas$ or gain$ or 

elevat$)).ti,ab,kf. 

36 (stroke or isch?em$ or cerebrovasc$ or apoplexy or ((brain$ or cerebral or lacunar) adj2 

infarct$)).ti,ab,kf. 

37 (prediabet$ or pre-diabet$).ti,ab,kf. 

38 insulin resistan$.ti,ab,kf. 

39 (dm2 or t2d or dm type 2 or type 2 diabet* or dm type II or type two diabet* or type II 

diabet* or dm type II).ti,ab,kf. 
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40 hyperglycemi$.ti,ab,kf. 

41 HbA1c.ti,ab,kf. 

42 (dyslipid?emia$ or Hyperlip?emia$ or Hyperlipid?emia$ or Lipide?mia$ or 

Lipe?mia$).ti,ab,kf. 

43 (Hypercholesterolem$ or Hypercholester?emia$ or ((high or increas$ or elevat$ or low$) adj5 

cholesterol$)).ti,ab,kf. 

44 hypertriglycerid?emia$.ti,ab,kf. 

45 mortality.ti,ab,kf. 

46 (cancer$ or carcinoma$ or adenocarcin$ or tumor$ or tumour$ or neoplasm$ or neoplastic or 

neoplasia or malignan$ or metastases or metastasis or metastatic or carcinoid$ or 

oncol$).ti,ab,kf. 

47 or/29-46 

48 28 or 47 

49 3 and 48 

50 (Adolescent/ or Child/ or Infant/ or adolescen*.ti,ab,kf. or child*.ti,ab,kf. or 

schoolchild*.ti,ab,kf. or infant*.ti,ab,kf. or girl*.ti,ab,kf. or boy*.ti,ab,kf. or teen.ti,ab,kf. or 

teens.ti,ab,kf. or teenager*.ti,ab,kf. or youth*.ti,ab,kf. or pediatr*.ti,ab,kf. or 

paediatr*.ti,ab,kf. or puber*.ti,ab,kf.) not (Adult/ or adult*.ti,ab,kf. or man.ti,ab,kf. or 

men.ti,ab,kf. or woman.ti,ab,kf. or women.ti,ab,kf.) 

51 49 not 50 

52 randomized controlled trial.pt. 

53 controlled clinical trial.pt. 

54 randomized.ab. 

55 placebo.ab. 

56 *Clinical Trials as Topic/ 

57 randomly.ti,ab. 

58 trial.ti. 

59 or/52-58 

60 exp animals/ not humans.sh. 

61 59 not 60 

62 51 and 61 
 

CENTRAL via CRSO (23th September 2022) 

#1 ((dairy or milk or butter* or ghee or cheese* or cream* or yogurt* or yoghurt* or kefir* or 

buttermilk or koumiss)):TI,AB,KY 

#2 MESH DESCRIPTOR Dairy Products EXPLODE ALL TREES 

#3 #1 OR #2 

#4 MESH DESCRIPTOR diabetes mellitus, type 2 EXPLODE ALL TREES 

#5 MESH DESCRIPTOR Prediabetic State 

#6 MESH DESCRIPTOR insulin resistance EXPLODE ALL TREES 

#7 MESH DESCRIPTOR hyperglycemia 

#8 MESH DESCRIPTOR dyslipidemia 

#9 MESH DESCRIPTOR hyperlipidemias 

#10 MESH DESCRIPTOR hypercholesterolemia 

#11 MESH DESCRIPTOR hypertriglyceridemia  EXPLODE ALL TREES 

#12 MESH DESCRIPTOR mortality 

#13 MESH DESCRIPTOR neoplasms EXPLODE ALL TREES 

#14 MESH DESCRIPTOR metabolic syndrome 

#15 MESH DESCRIPTOR hypertension EXPLODE ALL TREES 

#16 MESH DESCRIPTOR cardiovascular diseases 

#17 MESH DESCRIPTOR heart diseases 
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#18 MESH DESCRIPTOR vascular diseases 

#19 MESH DESCRIPTOR Stroke EXPLODE ALL TREES 

#20 MESH DESCRIPTOR Arteriosclerosis EXPLODE ALL TREES 

#21 MESH DESCRIPTOR overweight 

#22 MESH DESCRIPTOR obesity 

#23 MESH DESCRIPTOR obesity, abdominal 

#24 MESH DESCRIPTOR obesity, morbid 

#25 MESH DESCRIPTOR body weight changes 

#26 MESH DESCRIPTOR weight gain 

#27 MESH DESCRIPTOR weight loss 

#28 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 

OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR 

#26 OR #27 

#29 (inflamm* or metabolic* or cardiometabolic or cardiovascular) adj3 (syndrome* or 

disorder* or outcome* or biomarker*):TI,AB,KY 

#30 hypertens*:TI,AB,KY 

#31 ((high* or increas* or elevat* or low*) adj3 blood pressure):TI,AB,KY 

#32 (((cardiovascul* or cardiac* or heart or coronary or myocard* or pericard* or vascular or 

artery or arteries or arterial or vessel or vessels) adj3 (disease* or disorder*))):TI,AB,KY 

#33 Arteriosclero*:TI,AB,KY 

#34 (adipos* or obese* or obesit* or overweight):TI,AB,KY 

#35 (((body mass index or bmi or fat mass or (body adj2 fat) or body composition* or 

anthropometr*) adj3 (change* or differ* or reduc* or low* or increas* or gain* or 

elevat*))):TI,AB,KY 

#36 ((stroke or isch?em* or cerebrovasc* or apoplexy or ((brain* or cerebral or lacunar) adj2 

infarct*))):TI,AB,KY 

#37 ((prediabet* or pre-diabet*)):TI,AB,KY 

#38 (insulin resistan*):TI,AB,KY 

#39 

((dm2 or t2d or dm type 2 or type 2 diabet* or dm type II or type two diabet* or type II 

diabet* or dm type II)):TI,AB,KY 

#40 hyperglycemi*:TI,AB,KY 

#41 HbA1c:TI,AB,KY 

#42 

((dyslipid?emia* or Hyperlip?emia* or Hyperlipid?emia* or Lipide?mia* or 

Lipe?mia*)):TI,AB,KY 

#43 

((Hypercholesterolem* or Hypercholester?emia* or ((high or increas* or elevat* or low*) 

adj5 cholesterol*))):TI,AB,KY 

#44 hypertriglycerid?emia*:TI,AB,KY 

#45 mortality:TI,AB,KY 

#46 ((cancer* or carcinoma* or adenocarcin* or tumor* or tumour* or neoplasm* or neoplastic 

or neoplasia or malignan* or metastases or metastasis or metastatic or carcinoid* or 

oncol*)):TI,AB,KY 

#47 #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36 OR #37 OR #38 OR #39 

OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 

#48 #28 OR #47 

#49 #3 AND #48 

#50 (MESH DESCRIPTOR age groups EXPLODE ALL TREES) 

#51 MESH DESCRIPTOR adult EXPLODE ALL TREES 

#52 #50 NOT #51 
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#53 (adolescen* or child* or schoolchild* or infant* or girl* or boy* or teenor teensor teenager* 

or youth* or pediatr* or paediatr* or puber*) not ( adult* or man or men or woman or 

women) 

#54 #52 or #53 

#55 #49 NOT #54 

#56 (NCT0* or ACTRN* or ChiCTR* or DRKS* or EUCTR* or eudract* or IRCT* or 

ISRCTN* or JapicCTI* or JPRN* or NTR0* or NTR1* or NTR2* or NTR3* or NTR4* or 

NTR5* or NTR6* or NTR7* or NTR8* or NTR9* or SRCTN* or UMIN0*):AU 

#57 #55 NOT #56 

Web of Science via Clarivate (23th September 2022) 

1 TS=(dairy OR milk OR butter OR ghee OR cheese* OR cream OR yogurt* OR yoghurt* 

OR kefir OR buttermilk OR koumiss) 

2 TI=((( inflamm* OR metabolic OR cardiometabolic OR cardiovascular) NEAR/3 

(syndrome OR disorder OR outcome OR biomarker ))) OR AB=(( inflamm* OR metabolic 

OR cardiometabolic OR cardiovascular) NEAR/3 (syndrome OR disorder OR outcome OR 

biomarker )) 

3 TI=((( hypertens* ))) OR AB=(( hypertens* )) 

4 TI=(((( high* OR increas* OR elevat* OR low*) NEAR/5 "blood pressure" ))) OR AB=(( 

(high* OR increas* OR elevat* OR low*) NEAR/5 "blood pressure")) 

5 TI=((( cardiovascul* OR cardiac OR heart OR coronary OR myocard* OR pericard* OR 

vascular OR artery OR arteries OR arterial OR vessel OR vessels) NEAR/3 (disease* OR 

disorder* ))) OR AB=(( cardiovascul* OR cardiac OR heart OR coronary OR myocard* 

OR pericard* OR vascular OR artery OR arteries OR arterial OR vessel OR vessels) 

NEAR/3 (disease* OR disorder*)) 

6 TI=((( Arteriosclero*))) OR AB=(( Arteriosclero* )) 

7 TI=((( adipos* OR obese* OR obesit* OR overweight ))) OR AB=(( adipos* OR obese* 

OR obesit* OR overweight)) 

8 TS=((("body mass index" OR bmi OR "fat mass" OR (body NEAR/2 fat) OR "body 

composition*" OR anthropometr*) NEAR/5 (change* OR differ* OR reduc* OR low* OR 

increas* OR gain* OR elevat*))) 

9 TS=((stroke OR isch$em* OR cerebrovasc* OR apoplexy OR ((brain? OR cerebral OR 

lacunar) NEAR/2 infarct*))) 

10 TI=((( prediabet* OR pre-diabet* ))) OR AB=(( prediabet* OR pre-diabet*)) 

11 TI=((( "insulin resistan*" ))) OR AB=(( "insulin resistan*")) 

12 TI=((( dm2 OR t2d OR "dm type 2" OR "type 2 diabet*" OR "dm type II" OR "type two 

diabet*" OR "type II diabet*" OR "dm type II" ))) OR AB=(( dm2 OR t2d OR "dm type 2" 

OR "type 2 diabet*" OR "dm type II" OR "type two diabet*" OR "type II diabet*" OR "dm 

type II" )) 

13 TI=((( hyperglycemi* ))) OR AB=(( hyperglycemi*)) 

14 TI=((( HbA1c ))) OR AB=(( HbA1c )) 

15 TI=((( dyslipid$emia* OR Hyperlip$emia* OR Hyperlipid$emia* OR Lipide$mia* OR 

Lipe$mia* OR Hypercholesterolem* OR Hypercholester$emia* ))) OR AB=(( 

dyslipid$emia* OR Hyperlip$emia* OR Hyperlipid$emia* OR Lipide$mia* OR Lipe$mia* 

OR Hypercholesterolem* OR Hypercholester$emia* )) 

16 TI=((((high OR increas* OR elevat* OR low*) NEAR/5 cholesterol ))) OR AB=(((high OR 

increas* OR elevat* OR low*) NEAR/5 cholesterol)) 

17 TI=((( hypertriglycerid?emia*))) OR AB=(( hypertriglycerid?emia*)) 

18 TI=((( mortality ))) OR AB=(( mortality)) | Exact search 

19 TI=((( cancer* OR carcinoma* OR adenocarcin* OR tumor* OR tumour* OR neoplasm* 

OR neoplastic OR neoplasia OR malignan* OR metastases OR metastasis OR metastatic 

OR carcinoid* OR oncol* ))) OR AB=(( cancer* OR carcinoma* OR adenocarcin* OR 

tumor* OR tumour* OR neoplasm* OR neoplastic OR neoplasia OR malignan* OR 

metastases OR metastasis OR metastatic OR carcinoid* OR oncol* )) 
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20 #1 AND (#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 

OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19) 

21 TI=((( Adolescent OR Child OR Infant OR adolescen* OR child* OR schoolchild* OR 

infant* OR girl* OR boy* OR teen OR teens OR teenager* OR youth* OR pediatr* OR 

paediatr* OR puber*) NOT (Adult OR adult* OR man OR men OR woman OR women ))) 

OR AB=(( Adolescent OR Child OR Infant OR adolescen* OR child* OR schoolchild* OR 

infant* OR girl* OR boy* OR teen OR teens OR teenager* OR youth* OR pediatr* OR 

paediatr* OR puber*) NOT (Adult OR adult* OR man OR men OR woman OR women)) 

22 #20 NOT #21 

23 TI=((( random* or "randomi?ed controlled trial" or rct or controlled trial or controlled 

clinical trial ))) OR AB=(( random* or "randomi?ed controlled trial" or rct or controlled 

trial or controlled clinical trial)) 

24 #22 AND #23 
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Supplemental Table 3: Additional risk of bias guidance for the included randomized controlled trials  

Domain 1: Risk of bias arising from randomization process 

1.1 Was the allocation 

sequence random? 

See guidance. 

1.2 Was the allocation 

sequence concealed until 

participants were 

enrolled and assigned to 

interventions? 

See guidance.  

 

1.3 Did baseline 

differences between 

intervention groups 

suggest a problem with 

the randomization 

process? 

Check group sizes.  

If p-values are given, check for significant differences in baseline 

characteristics between intervention groups  

Check for baseline imbalances for key variables such as age, gender, 

health status, baseline values of outcomes. 

Domain 2: Risk of bias due to deviations from the intended interventions 

2.1 Were participants 

aware of their assigned 

intervention during the 

trial? 

Blinding is likely not possible due to the nature of the included 

interventions → Y/PY 

 

2.2 Were carers and 

people delivering the 

interventions aware of 

participants' assigned 

intervention during the 

trial? 

Blinding is likely not possible due to the nature of the included 

interventions → Y/PY 

 

2.3. If Y/PY/NI to 2.1 or 

2.2: Were there 

deviations from the 

intended intervention that 

arose because of the trial 

context? 

2.4 If Y/PY to 2.3: Were 

these deviations likely to 

have affected the 

outcome? 

Check if  

(a) additional interventions that were introduced were not 

consistent with trial protocol 

(b) failure to implement the protocol interventions as intended was 

evident 

(c) adherence was assessed and evaluate degree of adherence 

Judge whether the above mentioned aspects/deviations had an impact 

on the outcome 

Assessment of adherence (yes/no/no information); no information 

some concerns 

Degree of adherence  high risk if large degree of non-adherence 

Check if 

- Percentage value is given (>80% low risk) 

- Mean number of servings is given (should be close to that 

described in the intervention protocol) 

- When high vs. low dairy was investigated, calcium intake could 

be an indicator of compliance 

- Limitations are reported. 

2.5 If Y/PY/NI to 2.4: 

Were these deviations 

from intended 

intervention balanced 

between groups? 

See guidance 

2.6 Was an appropriate 

analysis used to estimate 

the effect of assignment 

to intervention? 

Check if ITT or modified ITT was used → Y/PY 

2.7 If N/PN/NI to 2.6: 

Was there potential for a 

See guidance 
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substantial impact (on the 

result) of the failure to 

analyse participants in 

the group to which they 

were randomized? 

Domain 3: Risk of bias due to missing outcome data 

3.1 Were data for this 

outcome available for all, 

or nearly all, participants 

randomized? 

Note that imputed data should be regarded as missing data, and not 

considered as ‘outcome data’ in the context of this question. 

 

Cut-off: ≥20% missing data → N/PN 

 

Low risk: <20% + valid reasons  

Some concerns:  <20% without valid reasons  

However, if valid imputation techniques mentioned low RoB 

3.2 If N/PN/NI to 3.1: Is 

there evidence that the 

result was not biased by 

missing outcome data? 

Check if  

(a) (multiple) imputation was used 

(b) Sensitivity analysis were conducted 

(c) Reasons were given 

 

3.3 If N/PN to 3.2: Could 

missingness in the 

outcome depend on its 

true value? 

 

3.4 If Y/PY/NI to 3.3: Is 

it likely that missingness 

in the outcome depended 

on its true value? 

High risk: > 20% 

However, if: 

- valid imputation techniques mentioned low RoB  

- no imputation techniques are used, but valid reasons are 

mentioned for both groups and are (nearly) equally distributed 

across groups, we will not assume high RoB 

 

Domain 4: Risk of bias in measurement of the outcome 

4.1 Was the method of 

measuring the outcome 

inappropriate? 

For anthropometric measures, check if a standardized protocol was used 

For blood glucose, verify that measurement was not done with a 

portable tool by participants.  

For blood pressure, check if standardized protocol was used and 

measurement was performed by the researcher 

For energy intake, check the used method (validated tool) 

4.2 Could measurement 

or ascertainment of the 

outcome have differed 

between intervention 

groups? 

Check if outcome measurement differed between groups 

If Y/PY → High Risk of Bias 

4.3 If N/PN/NI to 4.1 and 

4.2: Were outcome 

assessors aware of the 

intervention received by 

study participants? 

If N/PN → Low Risk 

4.4 If Y/PY/NI to 4.3: 

Could assessment of the 

outcome have been 

influenced by knowledge 

of intervention received? 

See guidance 

Self-reported outcomes (energy intake)  Y/PY 

4.5 If Y/PY/NI to 4.4: Is 

it likely that assessment 

of the outcome was 

influenced by knowledge 

of intervention received? 

See guidance 
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Domain 5: Risk of bias in selection of the reported result 

5. Risk of bias in 

selection of the reported 

result 

Judge “low risk” if protocol is present and there's no evidence for 

differences between protocol and report. 

Rate 5.1 as “no information” if registry entry is available but o 

information about the analysis plan exists 

Rate 5.2 and 5.3 as “no information” if no study protocol/registration is 

available and no deviations are reported in the manuscript. 

Abbreviations: ITT intention-to-treat analysis, N no, NI no information, RoB risk of bias, PY partial 

yes, Y yes 
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Supplemental Table 4: Reports of the 19 included Randomized Controlled Trials  

Study ID Reports of included RCTs 

Bellikci-Koyu 

2019 (43) 

Bellikci-Koyu E, Sarer-Yurekli BP, Akyon Y, Aydin-Kose F, Karagozlu C, Ozgen 

AG, et al. Effects of Regular Kefir Consumption on Gut Microbiota in Patients with 

Metabolic Syndrome: A Parallel-Group, Randomized, Controlled Study. Nutrients. 

2019;11(9): 2089. 

Bellikci-Koyu E, Sarer-Yurekli BP, Karagozlu C, Aydin-Kose F, Ozgen AG, 
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Supplemental Table 5: Reasons for excluding studies at full-text screening (n=48) 

Reference Reason for exclusion 

(79, 80) Wrong study design 

(81) Wrong patient population 

(82-90) Wrong intervention 

(91, 92) Wrong dose 

(93-100) (101) Wrong comparator 

(102-107) Energy Intake not available 

(108-113) (114) Energy intake differed 

(115-124) Duplicate report 

(125, 126) Co-intervention differed 
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Supplemental Table 6: Study and Participants’ characteristics of included trials (n=19) 

Study Author 

(Country, Year) 

RCT 

Design 

Duration  

I/F 

(weeks) 

Sample size 

Total 

(IA1/IA2/IA3) 

Female 

(%) 
Mean Age 

(years) 

Mean 

BMI 

(kg/m²) 
Health Status Outcomes 

Bellikci-Koyu 

(Turkey, 2019) 

(43) 

parallel 12/0 78 (39/39) 

 

71 

 

IA1: 50.5 

IA2: 49.1 

 

IA1: 32.9 

IA2: 32.3 

 

MetS BW, BMI, WC, FM(%), 

LDL-C, HDL-C, TG, FG, 

HbA1c, SBP, Energy Intake 

Bendtsen  

(Denmark, 2018) 

(44) 

parallel 24/0 80 (40/40) IA1: 85 

IA2: 88 

 

IA1: 45 

IA2: 42 

IA1: 30.8 

IA2: 31.5 

 

overweight/obesity BW, BMI, WC, FM(%), 

LDL-C, HDL-C, TG, FG, 

SBP, Energy Intake 

Campbell 

(Washington 

State/USA, 

1999) (45) 

parallel 12.9/0 25 (12/13) 100 24 

 

IA1: 21.9 

IA2: 22.0 

 

healthy 

premenopausal 

women, no history 

of menstrual cycle 

irregularities or 

gynecological 

disorders 

BW, Energy Intake 

Chen  

(China, 2019) 

(46) 

parallel 24/0 100 (50/50) 100 IA1: 51.2 

IA2: 48.9 

 

IA1: 31.8 

IA2: 32.2 

 

obese (cut offs for 

Asian population) 

NAFLD 

MetS 

BMI, WC, FM, LDL-C, 

HDL-C, TG, FG, SBP, 

Energy Intake 

Engel (Denmark, 

2018) (47) 

parallel 25.8/0 35 (20/15) 66.7 

 

IA1: 39.0 

IA2: 37.7 

 

IA1: 31.5 

IA2: 31.4 

 

healthy 

overweight/obesity 

BW, BMI, FM, LDL-C, 

HDL-C, TG, FG, SBP, 

Energy Intake 

Gunther 

(Indiana/USA, 

2005) (48) 

parallel 51.6/0 155 

(42/45/48)+ 

100 

 

IA1: 20.1 

IA2: 20.2 

IA3: 20.1 

IA1: 22.1 

IA2: 23.3 

IA3: 22.4 

healthy 

normal-weight 

 

BW, BMI, FM, Energy 

Intake 

Harvey-Berino 

(Vermont/USA, 

2005) (49)   

parallel 51.6/0 54 (25/29) IA1: 89.7  

IA2: 92.0 

IA1: 45.1 

IA2: 45.2 

IA1: 29.8 

IA2: 30.2 

overweight/obesity 

 

BW, FM, Energy Intake 

Raziani 

(Denmark, 2016) 

(50) 

parallel 12/0 109 (56/53) IA1: 64 

IA2: 69 

 

IA1: 53.8 

IA2: 50.6 

IA1: 29.3 

IA2: 28.1 

 

Increased WC and 

1 additional MetS 

risk factor  

BW, BMI, WC, FM, LDL-

C, HDL-C, TG, FG, SBP, 

Energy Intake 
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Rideout 

(Canada, 2013) 

(51)* 

cross-over 25.8/0 39 (19/20) 78.3  53 

 

31.9 

 

healthy 

 

BW, WC, FM(%), LDL-C, 

HDL-C, TG, FG, SBP, 

Energy Intake 

Schmidt 

(Washington / 

USA, 2021) (52) 

parallel 

 

12/0 72 (24/24/24) IA1: 45.8 

IA2: 41.7 

IA3: 41.7 

IA1: 56 

IA2: 64 

IA3: 63 

IA1: 33.2 

IA2: 30.9 

IA3: 32.0 

weight-stable 

MetS 

 

BW, WC, FM, LDL-C, 

HDL-C, TG, FG, HbA1c, 

SBP, Energy Intake 

Tanaka  

(Japan, 2014) 

(53) 

 

parallel 

 

24/0 213 (107/106) IA1: 0 

IA2: 0 

 

IA1: 41.7 

IA2: 41.7 

 

IA1: 26.8 

IA2: 27.2 

 

>50% obesity 

low prevalence of 

hypertension, type 

2 diabetes, and 

dyslipidemia  

BW, WC, FM(%), LDL-C, 

HDL-C, TG, FG, HbA1c, 

SBP, Energy Intake 

Thomas  

(North Carolina / 

USA, 2010) (54) 

parallel 16/0 35 (17/18) IA1: 100 

IA2: 100 

 

IA1: 37.1 

IA2: 36.4 

 

IA1: 28.9 

IA2: 29.3 

 

overweight 

sedentary  

BW, WC, FM, Energy 

Intake 

Thompson 

(Minesota / 

USA, 2005) (55) 

parallel 48/0 60 (29/31) IA1: 86.2 

IA2: 86.7 

 

IA1: 42.0 

IA2: 41.2 

 

IA1: 35.0 

IA2: 35.0 

 

obesity  BW, WC, FM, LDL-C, 

HDL-C, TG, FG, Energy 

Intake  

Van Loan 

(USA, 2011) 

(56) 

parallel 

 

12/0 78 (40/38) IA1: 76.5 

IA2: 74.2 

 

32.5 

IA1: 31.9 

IA2: 32.8 

IA1: 33.8 

IA2: 32.5 

 

healthy 

overweight/obesity 

weight stable  

BW, BMI, WC, FM, LDL-

C, HDL-C, TG, FG 

Wennersberg 

(Finland, 

Norway, 

Sweden, 2009) 

(57) 

parallel 26/0 121 (60/61) 66.1 

 

women: 56.7 

men: 51.2 

 

IA1: 30.0 

IA2: 30.1 

 

apparently healthy 

men 

postmenopausal 

women 

overweight/obesity 

MetS 

BW, BMI, WC, FM, LDL-

C, HDL-C, TG, FG, 

HbA1c, SBP, Energy Intake 

Zemel  

(Tennesse / 

USA, 2004) (58) 

parallel 24/0 28 (14/14) 82.9 

 

46 

 

35.0 

 

healthy  

obesity  

 

BW, WC, FM, LDL-C, 

HDL-C, TG, FG, SBP 

Zemel  

(Tennesse / 

USA, 2005) 

(phase 1) (59) 

parallel 24/0 34 (17/17) IA1: 52.9 

IA2: 82.4 

 

IA1: 41.3 

IA2: 42.5 

 

IA1: 34.9 

IA2: 34.1 

 

healthy  

obesity  

 

BW, WC, FM, LDL-C, 

HDL-C, TG, SBP, Energy 

Intake 
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Zemel  

(Tennesse / 

USA, 2005) (59) 

(phase 2) 

parallel 24/0 39 (12/17) IA1: 91.7 

IA2: 82.4 

IA1: 41.7 

IA2: 41.7 

IA1: 35.4 

IA2: 35.6 

healthy 

obesity 

BW, WC, FM, LDL-C, 

HDL-C, TG, SBP, Energy 

Intake  

Zemel  

(Indiana, 

Tennesse, 

California, Ohio 

/ USA, 2009) 

(60) 

parallel 12/0 70 (38/32) IA1: 78.9 

IA2: 75.0 

IA1: 25.35 

IA2: 25.55 

IA1: 29.4 

IA2: 28.8 

healthy 

overweight/ mildly 

obesity  

BW, WC, FM, SBP, Energy 

intake 

Abbreviations: BMI Body Mass Index, BW Body Weight, F Follow-Up, FG Fasting Glucose, FM Fat Mass, HbA1c Glycated Hemoglobin, HDL-C High-

Density Lipoprotein Cholesterol, I Intervention, IA Intervention Arm, LDL-C Low-Density Lipoprotein Cholesterol, MetS Metabolic Syndrome, NAFLD Non-

Alcoholic Fatty Liver Disease, RCT Randomized Controlled Trial, SBP Systolic Blood Pressure, TG Triglycerides, WC Waist Circumference;  

+ Numbers in brackets refer to completers *Cross-over study not considered in network meta-analysis as no data for the first intervention period was available.
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Supplemental Table 7: Reporting of study funding and conflict of interest statements in included trials (n=19) 

Author, Year Study Funding Conflict of Interest Statement 

Bellikci-Koyu, 

2019 (43) 

"This research was funded by the Turkish Council of Higher Education." None 

Bendtsen, 2018 

(44) 

"The study was supported by the Danish Council for Strategic Research and 

the Danish Dairy Research foundation. The sponsors had no role in the 

design, analysis or writing of this article." 

“A.A. is currently a member of an advisory board for the 

Global Dairy Platform, USA and a member of the Steering 

Committee of the Arla Foods, University of Copenhagen, 

Aarhus University Dairy Health and Nutrition Excellence 

Center, Denmark. A.A., L.Q.B., T.B., J.K.L., A.B.M., K.K., 

and L.H.L. have received funding for research from Arla 

Foods A/S, Denmark, and the Danish Dairy Research 

Foundation. J.B.H. and P.K. declare no conflicts of interest.” 

Campbell, 1999 

(45) 

"This study was supported in part by funds provided by the Washington State 

Dairy Products Commission." 

NR 

Chen, 2019 (46) "The study is supported by the National Natural Science Foundation of China 

(grants 81872616 and 81573133), Natural Science Foundation of 

Heilongjiang Province (grant H2016018), and Heilongjiang Provincial 

Postdoctoral Commission Science Foundation (grant LBH-Q17089) to RF." 

None 

Engel, 2018 (47) “Supported by grants from the Danish Council for Strategic Research, The 

Food Study Group/Danish Ministry of Food, Agriculture and Fisheries, Novo 

Nordic Foundation, and Clinical Institute at Aarhus University, Denmark. 

The semiskim milk was donated by the Danish Dairy Company, Arla Foods, 

but without any influence on the design, interpretation, or conclusions of the 

study.” 

None 

Gunther, 2005 

(48) 

"Supported by the National Dairy Council" None 

Harvey-Berino, 

2005 (49) 

"This study was supported by the National Dairy Council, by the Northeast 

Dairy Foods Research Center, by University of Vermont GCRC Grant M01-

RR109, and by Cabot Cheese." 

None 

Raziani, 2016 (50) “The study was 50% financed by the Danish Dairy Research Foundation, 

Danish Agriculture and Food Council (Denmark), and 50% by the National 

Dairy Council (United States), the Dairy Farmers of Canada (Canada), Centre 

National Interprofessionel de l’Economie Laitière (France), Dairy Australia 

(Australia), and Nederlandse Zuivel Organisatie (Netherlands).” 

 

“AA has received research grants from Arla Foods AMBA, 

Denmark; The Danish Dairy Research Foundation, Denmark; 

Global Dairy Platform, 

USA; and the Danish Agriculture and Food Foundation, 

Denmark. TT has received research grants from Arla Foods 

AMBA, Denmark; The Danish Dairy Research Foundation; 
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and the Dairy Institute, Rosemont, IL. AR has received 

research funding from the Dairy Research Industry, 

Rosemont, IL, and The Danish Agriculture and Food 

Council, Denmark.” 

Rideout, 2013 (51) "This study was supported in part by a Science & Technology International 

Collaboration (STIC) grant from the Manitoba Department of Innovation, 

Energy and Mines." 

None 

Schmidt, 2021 

(52) 

“Supported by contract number 2395 by National Dairy Council, Dairy 

Farmers of Canada, Dutch Dairy Association (Nederlandse Zuivel 

Organisatie), Dairy Australia, and the French Dairy Interbranch Organization 

(CNIEL); NIH grant P30 DK017047 (University of Washington Diabetes 

Research Center); NIH grant P30 CA015704 (Fred Hutchinson Cancer 

Research Center Cancer Center Support Grant). KAS was supported in part 

by grant T32 CA094880 from the NIH. MSB was supported in part by grants 

R25CA094880, T32DK007247, and T32HL007028 from the NIH. KMU is 

supported by the Department of Veterans Affairs. This study was initiated by 

the principal investigator (MK). The dairy-related funding organizations 

suggested changes to details of the study design prior to the conduct of the 

study, some of which were implemented. Otherwise, the funding 

organizations had no impact on the design or conduct of the trial or the 

analysis and interpretation of study data.” 

 

“This dissertation project of KAS was funded by an international consortium 

of dairy organizations, including the US National Dairy Council, Dairy 

Farmers of Canada, the Dutch Dairy Association (Nederlandse Zuivel 

Organisatie), Dairy Australia, and the French Dairy Interbranch Organization 

(CNIEL). MK has received honoraria and reimbursements for travel as well 

as a research grant for this project from several dairy organizations, including 

the US National Dairy Council, Dairy Farmers of Canada,Nederlandse Zuivel 

Organisatie, Dairy Australia, and CNIEL. JK has received honoraria and 

reimbursements for travel as well as research grants from the Vermont Dairy 

Promotion Council and the National Dairy Council/Dairy Management Inc.” 

“MK is a member of the AJCN Editorial Board. The other 

authors report no conflicts of interest.” 

 

 

 

 

 

 

 

 

Tanaka, 2014 (53) “The Japan Dairy Association provided financial support for this study.  

The authors received funding and honoraria for participation in meetings for 

“Y.T. is an employee of Meiji Co., Ltd., and is an expert on 

loan to the Japan Dairy Association, where he works as the 

Executive Director.” 
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this study from the Japan Dairy Association. S.T., T.H., and T.K. received 

lecture fees from the Japan Dairy Association.” 

Thomas, 2010 (54) “This study was partially supported by a grant from the Department of 

Women and Gender Studies at the University of North Carolina Greensboro.” 

NR 

Thompson, 2005 

(55) 

“This study was funded by the National Dairy Council. Additional support 

was provided by Grant M01RR00585 to the Mayo General Clinical Research 

Center and by the Division of Preventive and Occupational Medicine.  

The funding organization played no role in collecting or analyzing data, 

preparing the manuscript, or deciding to submit for publication.” 

“N.R.H. is currently employed by General Mills, which 

makes yogurt; The National Dairy Council has supported a 

number of studies by M.B.Z., and he has served on speaker 

panels for the National Dairy Council.” 

  

Van Loan, 2011 

(56) 

“Major funding for this project was provided by the National Dairy Council 

administered by the Dairy Research Institute and the Dairy Council of 

California. Additional support was provided by the USDA, ARSProjects 

5306-51530-006-00D and 5306-51530-016-00D, the 

Clinical and Translational Science Center of the University of California, 

Davis, and grant no. UL1 RR024146 from the National Center for Research 

Resources (NCRR).” 

None 

 

 

 

Wennersberg, 

2009 (57) 

“Supported by the Finnish Ministry of Agriculture and Forestry; the 

National Research Council of Norway; the Information Office for Milk 

Products, Norway; the Swedish Farmer’s Foundation for Agricultural 

Research; and the Swedish Dairy Association.” 

“None of the authors reported a conflict of interest. None of 

the authors had any financial or personal relationships with 

the companies or organizations supporting the study at the 

time the research was done.”  

Zemel, 2004 (58) “This research was supported by the National Dairy Council.” NR 

Zemel, 2005 

(phase 1) (59) 

“This research was supported by The National Dairy 

Council.” 

NR 

Zemel, 2005 

(phase 2) (59) 

“This research was supported by The National Dairy 

Council.” 

NR 

Zemel, 2009 (60) “This research was supported by a grant from the National Dairy Council 

(USA).” 

NR 

Abbreviations: NR Not Reported 
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Supplemental Table 8: Intervention characteristics of included trials (n=19) 

Author, year 
 Interventions  Type of 

diet 

Co-Interventions in all 

groups 

Adherence to 

intervention 

(Assessment, Degree) Arm 1 Arm 2 Arm 3 

Bellikci-Koyu, 

2019 (43) 
Unfermented Full-fat 

Milk 

(180ml/d, 3.5% fat) 

Node(s):  

1. Milk 

Kefir 

(180ml/d, based on 

3.5% fat milk) 

Node(s):  

2. Kefir 

- Eucaloric Maintain habitual diet 

and physical activity 

Assessment: 

Interviewing participants; 

Reviewing records of 

consumption in each 

visit; Non-compliance: 

<80% of the scheduled 

serving during the study 

period 

Degree: No change in 

energy intake during 

intervention, and no 

difference between 

groups (P=0.75); No 

information about intake 

on dairy products 

Bendtsen, 

2018 (44) 
Low Dairy 

(Ca <600 mg/d and 0–

1 dairy products/d); 

Lists of dairy products 

with instruction on 

amount of products 

allowed eating per day 

based on the calcium 

content of products. 

 

 

 

 

 

Node(s):  

High Dairy 

(Ca 1500 mg/d with 

1200 mg from dairy 

products, 4-5 dairy 

products/d);  

Lists of dairy products 

with instruction on 

amount of products 

allowed eating per day 

based on the calcium 

content of products; 

Instruction to 

distribute dairy intake 

throughout the day 

Node(s):  

- Hypocaloric Caloric restriction  

(-500 kcal (2100 kJ) 

compared with estimated 

energy requirement; 

30E% F, 52E% CHO, 

18E% P); 

Dietary counselling at 

least every 4 wks 

 

 

 

 

 

 

 

Assessment: 7-day 

dietary records at wk12 

and 24; Participation at 

counselling visits (7x 

individual, 1x group) 

Degree: Significantly 

reduced energy intake at 

wk24 without group 

differences (P=0.95); Ca 

intake increased in IA2 

and significantly 

decreased in IA1 at wk 

24, compared to baseline 
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1. Control/ Low Dairy  

2. Control 

1. High Dairy  

2. Mixed Dairy 

Products 

Campbell, 

1999 (45) 
Control  

refrain from all yogurt 

products 

 

 

 

 

 

 

 

 

 

Node(s):  

1. Control/ Low Dairy 

2. Control 

Yogurt 

(two cups (454g) of 

low-fat, vanilla 

(2,092kJ, 90g 

CHO, 8g F, 18g P) or 

plain (1,422kJ, 36g 

CHO, 9g F, 26g P), 

non-pasteurized yogurt 

per day; containing 

commercially 

produced yogurt 

culture strain) 

Node(s):  

1. Low Fat, High 

Dairy 

2. Yogurt 

- Eucaloric - Assessment: 3-day 

dietary record 

Degree:  

Mean energy intake 

(12wk, P>0.05): 

IA1: 2040±126 kcal/d 

IA2: 2084±144 kcal/d 

Non-significant increase 

in Ca intake in both 

groups, without group 

differences 

Chen, 2019 

(46) 
Milk 

(220 g/d, whole-fat); 

instructed to drink 

before breakfast 

 

Node(s):  

1. Milk 

Yogurt 

(220 g/d, whole-fat 

liquid); 

Instructed to drink 

before breakfast 

Node(s):  

1. Yogurt 

- Eucaloric - Assessment: Scheduled 

interviews; Counting 

empty bottles returned 

every 4wk, FFQ 

Degree:  

Mean energy intake 

(24wk, P<0.05, but all 

analyses were ANCOVA 

adjusted): 

IA1: 2668±883 kcal/d 

IA2: 2475±926 kcal/d 

Engel, 2018 

(47) 
Still Mineral Water  

(Aqua d’or) 1L/d 

 

 

Node(s):  

Semi-skim Milk  

(1L/d; CHO 4,7g, P 

3,4g F 1,5g per 100ml, 

E 1900 kJ/d) 

Node(s):  

- Eucaloric - Assessment: Drinks 

handed out 2–3/mo; 

Counting empty bottles 

or cartons every 3–4wk; 

7-day weighed records 
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1. Control/ Low Dairy 

2. Control 

1. Low Fat, High 

Dairy 

2. Milk 

Degree:  

Mean energy intake: 

(26wk, P=0.14) 

IA1: 2542±193 kcal/d 

IA2: 2855±212 kcal/d 

Gunther, 2005 

(48) 
Control  

Instruction to maintain 

current dietary 

consumption 

 

 

 

 

 

Node(s):  

1. Control/ Low Dairy 

2. Control 

Medium Dairy  

(1000–1100 mg Ca/d 

from dairy); 

Dietary counselling, 

and maintain 

isocaloric intake; 

Emphasis on non-fat 

and low-fat milk; Lists 

of substitutions 

Node(s): 

1. Low Fat, High 

Dairy 

2. Mixed Dairy 

Products 

High Dairy  

(1300–1400 mg Ca/d 

from dairy) 

Dietary counselling 

and maintain 

isocaloric intake; 

Emphasis on non-fat 

and low-fat milk; Lists 

of substitutions 

Node(s): 

1. Low Fat, High 

Dairy 

2. Mixed Dairy 

Products 

Eucaloric - Assessment:  

IA1: 3-mo food records  

IA2+IA3: Daily records 

of type and number of 

servings of dairy foods 

added and the 

corresponding foods 

subtracted; Checking of 

logs by a nutritionist; 

Retraining of participants 

in case of discrepancies; 

All: Compliance 

guidelines: 1) maintain a 

mean daily energy intake  

≤2200 kcal/d, 2) daily 

calcium intake (IA1 no 

increase >200 mg/d from 

baseline; IA2+IA3 
increase >200 mg/d) 

Degree:  

Mean energy intake 

(52wk, P>0.05):  

IA1: 1558±383 kcal/d 

IA2: 1671±345 kcal/d 

IA3: 1606±317 kcal/d 

Discussion: “Slight 

difference in energy 

intake between the 

control and intervention 

groups represented a lack 
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of appropriate 

substitution by the 

intervention groups” 

Harvey-

Berino, 2005 

(49) 

Low Dairy 

approximately 1 

serving of dairy/d 

(calcium intake goal of 

400 to 500 mg/d); 

Receiving food in the 

form of fruits, 

vegetables, or high-

fiber grains;  

Prescribed menus, 

grocery lists, recipes 

 

 

Node(s):  

1. Control/ Low Dairy 

2. Control 

High Dairy 

3-4  servings of dairy 

products/d (milk, 

yogurt, and cheese; 

dairy calcium intake 

goal of 1200 to 1400 

mg/d); 

Provision of 2 servings 

of dairy products/d in 

the form of yogurt and 

cheese; 

Prescribed menus, 

grocery lists, recipes  

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

- 

 

 

 

Hypocaloric Behavioral weight loss 

program (-500 kcal/d, 10-

15% P, 55-65% CHO, 

30% F, 25 g fiber), 

weekly group session for 

first 24 weeks, afterwards 

biweekly. 

"Graded goals for 

programmed activity 

(i.e., walking) were used 

throughout the program, 

and participants were 

encouraged to expend at 

least 1000 calories/wk in 

physical activity" 

Assessment: Recording 

of any dietary deviations 

from prescribed menus; 

Recording of dietary 

intake and amount of 

energy expended in 

prescribed physical 

activity daily; Weekly 

review of self-monitoring 

Logs; Advice on 

strategies for adhering to 

the dietary and exercise 

plan.  

Degree: High Dairy 

group reported 

consuming between 2 (at 

12mo) and 3 (at 3 and 6 

mo) more dairy 

servings/d than 

participants in the Low 

Dairy group; No 

significant differences in 

distribution of 

macronutrients by 

condition over time 

Mean energy intake 

(52wk, P>0.05): 

IA1: 1432±133 kcal/d 

IA2: 1646±473 kcal/d 

Raziani, 2016 

(50) 
Regular Cheese  

Regular-fat Danbo (40 

g 25% fat) and 

Reduced-Fat Cheese  

Reduced-fat Danbo 

(40g, 13% fat) and 

- Eucaloric Provision of 250 mL 

skimmed milk/d (0.1% 

Assessment: Percentage 

of test food consumed 

compared with test food 
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cheddar (40g, 32% 

fat);  

Guidance how to 

substitute the cheese 

for food items from 

their habitual diets 

Node(s):  

1. High Dairy 

 

cheddar (40g, 16% 

fat); 

Guidance how to 

substitute the cheese 

for food items from 

their habitual diets 

Node(s):  

2. Low Fat, High 

Dairy 

fat) throughout the 

intervention; 

No consumption of any 

other dairy products  

handed out, 3-d weighted 

dietary record 

Degree:  

IA1: 98.9%±0.3% 

IA2: 98.8%± 0.4% 

Mean energy intake 

(during 12wk, P=0.81):  

IA1: 2174±87 kcal/day 

IA2: 2168±103 kcal/day 

Rideout, 2013 

(51) 
Low Dairy 

no more than 2 

servings low fat dairy 

per day 

High Dairy 

4 servings of low fat 

dairy per day (yogurt, 

milk);  

to incorporate dairy 

products (regularly 

provided (every 2 

wks)) by substitution 

so as not to increase 

their normal energy 

intake 

 

 

- Eucaloric Instruction to maintain 

normal diet and level of 

physical activity for the 

duration of the study  

Assessment: Provision of 

a logbook; Record of the 

number of dairy servings 

consumed each day, 3-

day food record 

Degree:  

IA2: Reason for dropping 

out: inability to consume 

the required daily 

amount of dairy (n=2); 

Mean energy intake 

(during intervention) 

P>0.05): 

IA1: 2396±430 kcal/d 

IA2: 2268±502 kcal/d 

Discussion: "… although 

volunteers were given 

log books to record their 

daily dairy intake, these 

records were not 

reviewed by the study 

staff until the end of the 

study, at which point it 

was determined that they 

were incomplete. 

Therefore, the lack of a 
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compliance evaluation 

and actual dairy intakes 

are a major limitation of 

the current study." 

Schmidt, 2021 

(52) 
Low Dairy  

Limiting dairy intake 

to ≤3 servings/wk of 

non-fat milk 

 

 

 

 

 

 

 

 

 

 

Node(s):  

1. Control/ Low Dairy  

2. Control 

Low-fat Dairy  

3.3 servings of dairy/d 

in form of non-fat 

milk, yogurt and low-

fat cheese; 

Instruction not to 

consume any dairy 

foods, defined as any 

food item or mixed 

dish containing a 

significant amount of 

dairy, other than those 

provided 

 

Node(s):  

1. Low Fat, High 

Dairy 

2. Mixed Dairy 

Products 

Full-fat Dairy  

3.3 servings of dairy/d 

in the form of whole 

milk (3.25% fat), full-

fat yogurt (3.1% fat), 

and full-fat cheese; 

Instruction not to 

consume any dairy 

foods, defined as any 

food item or mixed 

dish containing a 

significant amount of 

dairy, other than those 

provided 

Node(s):  

1.Full Fat, High Dairy  

2. Mixed Dairy 

Products 

Ad libitum - Assessment  

IA1: Record of non-study 

dairy consumption (diary 

logs); 

IA2+ IA3: Record of 

dairy consumption (diary 

logs), weighting of any 

returned (leftover) dairy 

foods 

Degree  

Consumption of non-

study dairy foods over 12 

wks:  

IA1: 0.6±1.0 servings  

IA2: 0.6±0.9 servings 

IA3: 1.3±2.3 servings 

Consumption of provided 

dairy foods: 

IA2: 98.2%±1.8%  

IA3: 97.9%±2.8%  

Mean change energy 

intake (during 

intervention, full-fat diet 

differed from other 

groups): 

IA1:   81±544 kcal/d 

IA2: 224±375 kcal/d 

IA3: 554±467 kcal/d 

Tanaka, 2014 

(53) 
Control  

 

 

Dairy consumption  - Hypocaloric Dietary counselling 

focused on weight 

control from registered 

Assessment: 2-d dietary 

record weekly for the 

first 2 wk and then 
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Node(s):  

1. Control/ Low Dairy  

2. Control 

400g/d of milk, or a 

combination of milk 

plus yogurt; 

Delivery of milk and 

dairy products free of 

charge for 24 weeks 

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

dieticians (90min session 

before intervention + 

advice throughout study); 

Preferable energy intake 

calculated by the 

reference body weight 

multiplied by 25 to 30 

kcal/kg/d 

biweekly for the 3rd to 

the 24th week; 

Dietitian help to ensure 

compliance 

IA2: In addition, percent 

of days that subjects 

consumed the requisite 

amount of milk and dairy 

products in the first and 

second 12wk 

Degree: 

IA1: NR 

IA2: first 12wk: 94.2% 

second 12wk: 92.7% 

Mean energy intake 

(24wk, P=0.99) 

IA1: 1844±447 kcal/d 

IA2: 1855±386 kcal/d 

Thomas, 2010 

(54) 
Low-calcium Diet  
(Ca ≥500 mg/d); 

Maintain typical low 

calcium intake;  

No consumption any 

dairy products or 

calcium supplements; 

Avoidance any food 

with greater than 15% 

of daily calcium value 

per serving, and 

naturally occurring 

non-dairy calcium 

sources 

Node(s):  

1. Control/ Low Dairy  

2. Control 

High Dairy-based 

Calcium Diet  

(Ca ≥1200 mg/d); 

Instruction to increase 

dietary calcium by 

increasing dairy intake 

(3 servings of low-fat 

dairy foods per day); 

Use of high-calcium 

food list and daily 

exchange plan to 

maintain their daily 

dietary intake goal of 

≥1200mg 

Node(s):  

1. Low Fat, High 

Dairy 

- Hypocaloric Modest energy reduction 

(250 kcal) from baseline 

energy needs; 

Individualized 

counselling from a 

registered dietician; 

Prescriptions for energy 

and daily calcium intake; 

Prescribed diet was based 

on the American 

Diabetes Association 

exchange system 

(~15E% P, 55-60E% 

CHO, 25-30E% F); 

Whole-body resistance 

training (3x/week for 16 

weeks); 

Assessment: Participant 

weight was documented 

weekly and used as a tool 

to assess diet adherence. 

In addition to monitoring 

body weight changes, 

participants met with the 

study dietitian 3x/wk 

prior to the exercise 

sessions to discuss 

dietary adherence and 

address diet-related 

questions 

Degree:  

Mean Ca intake:  

IA1:   454±143 mg  

IA2: 1312±183 mg 
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 2. Mixed Dairy 

Products 

No additional exercise; 

No use supplements; 

Vitamin D- supplement 

(400 IU; daily) to prevent 

insufficient dietary intake 

Mean protein intake: 

IA1: 0.9 g/kg  

IA2: 1.0 g/kg 

Mean energy intake 

(16wk, P>0.05): 

IA1: 1541±273 kcal/d 

IA2: 1565±304 kcal/d 

Thompson, 

2005 (55) 
Standard Diet 

2 servings of dairy 

 

 

Node(s):  

1. Control/ Low Dairy  

2. Control 

 

High Dairy 

4 servings of dairy (at 

least two of which 

were fluid milk) 

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

 

 

- Hypocaloric Caloric restriction (-500 

calories with 30% F, 

20% P, and 50% CHO); 

diet was designed to 

provide an average level 

of calcium and fiber (Ca 

intake was 932 mg, and 

the average fiber intake 

was 16.2 grams for the 

whole cohort); 

Exercise (e.g., brisk 

walking, treadmill, or 

exercise bicycle;  at least 

30 minutes 4x/wk) 

 

Assessment: Daily food 

diary which with weekly 

review of the dietician; 

(Participants who 

adhered to the plan were 

seen biweekly in the 

second one-half of the 

study; others were seen 

weekly); Discussion of 

problems by dieticians to 

enhance adherence; 

provision of education 

materials designed to 

enhance weight loss. 

Degree: 

Drop outs because 

inability to comply with 

weekly dietitian visits 

and food records: 

IA1: n=3  

IA2: n=4  

Compliant with diet and 

exercise >75% of weeks; 

IA1: n=18  

IA2: n=18   

Mean dairy 

servings/week:  

IA1: 9.68±2.84  
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IA2: 21.93± 3.91 

Mean energy intake 

(during intervention, 

P>0.05): 

IA1: 1427±268 kcal/d 

IA2: 1490±234 kcal/d 

Mean days recorded in 

diary (max.=336):  

IA1: 299.55±50.2 

IA2: 311.4± 29.0 

Van Loan, 

2011 (56) 
Low Dairy Diet   

≤1 serving/d e.g., milk, 

yogurt, or cheese      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Node(s):  

1. Control/ Low Dairy  

2. Control 

    

Adequate Dairy Diet  

3-4 servings/d e.g., 

milk, yogurt, or 

cheese;  

Dairy food servings 

consisted of 8 oz. (240 

mL) low-fat (1%) or 

reduced-fat (2%) fluid 

milk, 8 oz. (240 mL) 

low-fat yogurt, 2 oz. 

(56 g) processed 

cheese or 1.5 oz. (42 

g) natural cheese 

delivering 250–350 

mg Ca, and at least 6 

grams of dairy protein 

per serving 

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

- Hypocaloric Caloric restriction (−500 

kcal/d; fat ∼35% of total 

energy, carbohydrates 

∼49%, protein ∼16%, 

and fiber 8–10 g/1000 

kcal); 

All foods were provided 

Assessment: 

Diet records and check of 

lists during in-house 

eating; 

Compliance criteria: 1) 

 ≤1 or 3-4 daily servings 

of dairy products, 2) 

energy intake within 200 

kcal of energy 

prescription, 3) IA2 only: 

95% consumption of the 

294 total dairy servings 

during the 12wk 

intervention; Meeting all 

criteria = compliant for 

given wk; Total study 

compliance: 10/12wk 

compliant  

Degree  

IA1: all completers were 

compliant 36/40 

IA2: all completers were 

compliant 35/38 

Wennersberg, 

2009 (57) 
Habitual Diet  Milk/Dairy Products - Eucaloric - Assessment: 3-d diary 

records at 2 and 4 months 
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Continuation of 

habitual diet without 

changing the intake of 

dairy products 

 

 

 

 

 

 

 

 

 

 

 

Node(s):  

1. Control/ Low Dairy  

2. Control 

 

3-5 portions of dairy 

products daily: milk 

0.5–3% fat (one 

portion 200g), yogurt 

or sour milk (1.0–5.4% 

fat, 200–250g), cream 

or creme fraiche (12–

40% fat, 75g), cheese 

(15–30%, 15–40g), 

butter/ butter 

containing spreads 

(40–80% fat, 3–10g), 

cottage cheese (2–8%, 

0.5 dL), and ice cream 

occasionally 

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

and at the end of the 

study; Intermediate 

records were used to 

reinforce the dietary 

advice and strengthen 

adherence; at 2 and 4 

months and at the end of 

the study; 

Diary to record daily the 

number and types of 

dairy products consumed 

and any diversions from 

the intervention design 

Degree  

IA1: Dietary intake 

(baseline - after 26wk): 

Total milk: -3g±106g 

Cheese: -1g±25g  

Butter: -0.6g±10g 

IA2: Dietary intake 

(baseline - after 26wk): 

Total milk: +249g±265g 

Cheese: +20g±35g  

Butter: +3g±20g 

Mean energy intake 

(26wk, P>0.05):  

IA1: 1875±518 kcal/d 

IA2: 1986±646 kcal/d 

Zemel, 2004 

(58) 
Control 

0-1 servings of dairy 

products/d, 400-500 

mg Ca/d  

 

Node(s):  

1. Control/ Low Dairy  

High Dairy 

3 daily servings of 

dairy products; Ca 

intake to 1200 to 

1300mg/d 

Node(s):  

1. High Dairy 

- Hypocaloric Caloric restriction (-500 

kcal/d, balanced diet); 

Daily Placebo 

Supplement 

Assessment: Daily diet 

diaries throughout the 

study; Weekly 

interviews; Review of the 

diet diary 

Degree: 

Ca intake (mg/d):  
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2. Control 

 
2. Mixed Dairy 

Products 

IA1: 430±94;  

IA2: 1137±164 

Energy intake (during 

intervention):  

IA1: 1309±253 kcal/d 

IA2: 1370±216 kcal/d 

Zemel, 2005 

(phase 1) (59) 
Low Dairy  

≤1 serving/d and  

low Ca (500mg/d) 

 

 

Node(s):  

1. Control/ Low Dairy  

2. Control 

 

High Dairy 

3 servings of dairy 

(1200 mg Ca/d);  

at least one serving in 

the form of fluid milk 

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

- Eucaloric Isocaloric diet with 

macronutrient and fiber 

levels equivalent at levels 

approximating the 

current U.S. average 

Assessment: Individual 

instruction, counselling, 

and assessment from the 

study dietitian regarding 

dietary adherence and the 

development and 

reinforcement of 

strategies for continued 

success; Weekly 

monitoring of diets  

Degree:  

Ca intake (mg/d):  

IA1: 458±96 

IA2: 1124±53  

Energy intake (during 

intervention, P>0.05):  

IA1: 1843±98 kcal/d 

IA2: 1982±124 kcal/d 

Zemel, 2005 

(phase 2) (59) 
Low Dairy  

≤1 serving/d and  

low Ca (500 mg/d) 

 

 

Node(s):  

1. Control/ Low Dairy  

2. Control 

 

High Dairy 

3 servings of dairy 

(1200 mg Ca/d);  

at least one serving in 

the form of fluid milk 

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

- Hypocaloric Caloric restriction (-500 

kcal/d based on initial 

estimate of caloric needs) 

Assessment: Individual 

instruction, counselling, 

and assessment from the 

study dietitian regarding 

dietary adherence and the 

development and 

reinforcement of 

strategies for continued 

success; Weekly 

monitoring of diets 

Degree: 
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Ca intake (mg/d):  

IA1: 468 ± 23 

IA2: 1037 ± 27  

Energy intake (during 

intervention):  

IA1: 1278±84 kcal/d 

IA2: 1491±62 kcal/d 

Zemel, 2009 

(60) 
Control 

0-1 servings of dairy 

products/day;  

(Ca 500mg/d) 

 

 

 

 

 

Node(s):  

1. Control/ Low Dairy  

2. Control 

 

High Dairy 

3 daily servings dairy 

products (milk, cheese 

and/or yogurt); 

Substituted for other 

protein sources in the 

diet without altering 

macronutrient intake; 

(Ca 1400mg/d) 

Node(s):  

1. High Dairy 

2. Mixed Dairy 

Products 

 

- Hypocaloric Caloric restriction (2,093 

kJ/day deficit) 

Daily placebo (methyl-

cellulose) supplement 

(3x/d with meals) 

Assessment: Compliance 

defined as <600 mg 

(IA1) or >900 mg (IA2) 

Ca/day, <1 (IA1) or ≥3 

(IA2) daily serving of 

dairy, energy intake 

within 837 kJ of energy 

prescription, and return 

pill counts reflecting 

utilization of 80-100% of 

the placebo or calcium 

supplements provided 

each wk; 

Total study compliance: 

Meeting weekly 

compliance for 75% of 

the wk 

Degree: 

IA1: 68.4% (26 of 38 

subjects adherent) 

IA2: 71.9% (23 of 32 

subjects adherent) 

Mean energy intake 

(during intervention): 

IA1:1340±242 kcal/d 

IA2:1519±267 kcal/d 
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Definition of nodes in NMA: 1. total dairy intake, 2. dairy product intake; *Cross-over study not considered in network meta-analysis as no data for the first 

intervention period was available; Abbreviations: Ca Calcium, CHO Carbohydrates, D Day, E Energy, F Fat, FFQ Food Frequency Questionnaire, IA 

Intervention Arm, Mo Month, NR Not Reported, P Protein, Wk Week 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 9: GRADE evaluation of body weight (kg) for all comparisons (network total dairy intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

High dairy vs 

control/low dairy 
10 −0.21 [ −0.97; 0.56] ⨁⨁⨁◯1 1.81 [ −3.71; 7.32] ⨁⨁⨁◯ −0.17 [ −0.92; 0.59] ⨁⨁◯◯2 

Full fat, high dairy vs 

control/low dairy  
1 −4.20 [−14.22; 5.82] ⨁⨁⨁◯1 3.18 [−21.43; 27.79] ⨁⨁⨁◯ −3.15 [−12.43; 6.13] ⨁⨁◯◯2 

Low fat, high dairy vs 

control/low dairy 
5 0.31 [ −0.77; 1.38] ⨁⨁⨁◯1 −1.71 [ −7.17; 3.75] ⨁⨁⨁◯ 0.23 [ −0.82; 1.28] ⨁⨁◯◯2 

High dairy vs full fat, 

high dairy 
0 - - 2.98 [−6.33; 12.29] ⨁⨁⨁◯ 2.98 [−6.33; 12.29] ⨁⨁◯◯2 

High dairy vs low fat, 

high dairy 
1 1.50 [ −3.91; 6.91] ⨁⨁⨁◯1 −0.51 [ −1.83; 0.80] ⨁⨁⨁◯ −0.40 [ −1.68; 0.88] ⨁⨁◯◯2 

Full fat, high dairy vs 

low fat, high dairy 
1 −1.10 [−13.51; 11.31] ⨁⨁⨁◯1 −6.31  [−20.37; 7.75] ⨁⨁⨁◯ −3.38 [−12.68; 5.92] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect) 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 10: GRADE evaluation of body mass index (kg/m²) for all comparisons (network total dairy intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

High dairy vs 

control/low dairy 
3 −0.02 [−0.49; 0.44] ⨁⨁⨁◯1 1.31 [−0.15; 2.78] ⨁⨁⨁◯ 0.10 [−0.34; 0.54] ⨁⨁◯◯2 

Low fat, high dairy vs 

control/low dairy 
2 0.11 [−0.36; 0.58] ⨁⨁⨁◯1 −1.22 [−2.69; 0.24] ⨁⨁⨁◯ −0.01 [−0.46; 0.43] ⨁⨁◯◯2 

High dairy vs low fat, 

high dairy 
1 1.20 [−0.19; 2.59] ⨁⨁⨁◯1 −0.14 [−0.80; 0.52] ⨁⨁⨁◯ 0.11 [−0.49; 0.71] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect and sample size less than n=800) 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 11: GRADE evaluation of fat mass (kg) for all comparisons (network total dairy intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

High dairy vs 

control/low dairy 
9 −0.67 [ −1.86; 0.51] ⨁⨁◯◯1,2 0.84 [ −4.08; 5.77] ⨁⨁⨁◯ −0.59 [ −1.74; 0.56] ⨁⨁◯◯3 

Full fat, high dairy vs 

control/low dairy  
1 −0.37 [ −9.39; 8.65] ⨁⨁⨁◯1 7.38 [−21.68; 36.44] ⨁⨁⨁◯ 0.31 [ −8.30; 8.93] ⨁⨁◯◯3 

Low fat, high dairy vs 

control/low dairy 
4 1.34 [−0.98; 3.67] ⨁⨁⨁◯1 −0.17 [ −4.67; 4.33] ⨁⨁◯◯ 1.02 [−1.04; 3.09] ⨁⨁◯◯3 

High dairy vs full fat, 

high dairy 
0 - - −0.90 [−9.58, 7.78] ⨁⨁◯◯ −0.90 [−9.58, 7.78] ⨁◯◯◯3 

High dairy vs low fat, 

high dairy 
1 −0.50 [ −4.84; 3.84] ⨁⨁⨁◯1 −2.02 [ −4.63; 0.60] ⨁⨁◯◯ −1.61 [ −3.85; 0.62]  ⨁⨁◯◯3 

Full fat, high dairy vs 

low fat, high dairy 
1 1.17 [−10.26; 12.59] ⨁⨁⨁◯1 −3.34 [−16.87; 10.19] ⨁⨁⨁◯ −0.71 [ −9.44; 8.02] ⨁⨁◯◯3 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to unexplained inconsistency (I2=74%, p=0.0002, 95% CI do not always overlap) 
3 downgraded by one level due to imprecision (95% CI overlaps null effect) 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 12: GRADE evaluation of waist circumference (cm) for all comparisons (network total dairy intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

High dairy vs 

control/low dairy 
9 −1.45 [ −3.51; 0.61] ⨁⨁◯◯1,2 0.84 [ −6.83; 8.50] ⨁⨁⨁◯ −1.29 [ −3.29; 0.70] ⨁⨁◯◯3 

Full fat, high dairy vs 

control/low dairy  
1 3.80 [ −5.39; 12.99] ⨁⨁⨁◯1 −8.01 [−37.58; 21.55] ⨁⨁⨁◯ 2.76 [−6.01; 11.53] ⨁⨁◯◯3 

Low fat, high dairy vs 

control/low dairy 
2 −0.86 [ −6.43; 4.71] ⨁⨁⨁◯1 −3.15 [ −8.80; 2.50] ⨁⨁⨁◯ −1.99 [ −5.96; 1.98] ⨁⨁◯◯3 

High dairy vs full fat, 

high dairy 
0 - - −4.05 [−12.98; 4.87] ⨁⨁◯◯ −4.05 [−12.98; 4.87] ⨁◯◯◯3 

High dairy vs low fat, 

high dairy 
1 1.70 [ −3.56; 6.96] ⨁⨁⨁◯1 −0.59 [ −6.53; 5.36] ⨁⨁⨁◯ 0.70 [ −3.24; 4.63] ⨁⨁◯◯3 

Full fat, high dairy vs 

low fat, high dairy 
1 2.50 [ −8.34; 13.34] ⨁⨁⨁◯1 10.11 [ −6.62; 26.84] ⨁⨁⨁◯ 4.75 [ −4.35; 13.85] ⨁⨁◯◯3 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to unexplained inconsistency (I2=83%, P<0.001, 95% CI do not always overlap) 
3 downgraded by one level due to imprecision (95% CI overlaps null effect) 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 13: GRADE evaluation of body weight (kg) for all comparisons (network dairy product intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

Milk vs Control 1 −3.60 [−17.78; 10.58] ⨁⨁⨁◯1 - - −3.60 [−17.78; 10.58] ⨁⨁◯◯2 

Yogurt vs Control 1 −0.50 [ −7.31; 6.31] ⨁⨁⨁◯1 - - −0.50 [ −7.31; 6.31] ⨁⨁◯◯2 

Kefir vs Control 0 - - −3.60 [−19.46; 12.26] ⨁⨁⨁◯ −3.60 [−19.46; 12.26] ⨁⨁◯◯2 

Mixed Dairy vs Control 13 −0.09 [ −0.82; 0.65] ⨁⨁⨁◯1 - - −0.09 [ −0.82; 0.65] ⨁⨁◯◯2 

Milk vs Yogurt 0 - - −3.10 [−18.83; 12.63] ⨁⨁⨁◯ −3.10 [−18.83; 12.63] ⨁⨁◯◯2 

Milk vs Mixed Dairy 0 - - −3.51 [−17.71; 10.68]  −3.51 [−17.71; 10.68] ⨁⨁◯◯2 

Kefir vs Milk 1 0.00 [ −7.11; 7.11] ⨁⨁⨁◯1 - - 0.00 [ −7.11; 7.11] ⨁⨁◯◯2 

Kefir vs Yogurt 0 - - −3.10 [−20.36; 14.16] ⨁⨁⨁◯ −3.10 [−20.36; 14.16] ⨁⨁◯◯2 

Kefir vs Mixed Dairy 0 - - −3.51 [−19.39; 12.36] ⨁⨁⨁◯ −3.51 [−19.39; 12.36] ⨁⨁◯◯2 

Mixed Dairy vs Yogurt 0 - - 0.41 [ −6.44; 7.27] ⨁⨁⨁◯ 0.41[ −6.44; 7.27] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect) 
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Supplemental Table 14: GRADE evaluation of BMI (kg/m²) for all comparisons (network dairy product intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

Milk vs Control 1 0.30 [−2.37; 2.97] ⨁⨁⨁◯1 - - 0.30 [−2.37; 2.97] ⨁⨁◯◯2 

Yogurt vs Control 0 - - 0.10 [−2.92; 3.12] ⨁⨁⨁◯ 0.10 [−2.92; 3.12] ⨁⨁◯◯2 

Kefir vs Control 0 - - 0.10 [−3.78; 3.98] ⨁⨁⨁◯ 0.10 [−3.78; 3.98] ⨁⨁◯◯2 

Mixed Dairy vs Control 4 0.04 [−0.29; 0.37] ⨁⨁⨁◯1 - - 0.04 [−0.29; 0.37] ⨁⨁◯◯2 

Milk vs Yogurt 1 0.20 [−1.21; 1.61] ⨁⨁⨁◯1 - - 0.20 [−1.21; 1.61] ⨁⨁◯◯2 

Milk vs Mixed Dairy 0 - - 0.26 [−2.43; 2.95] ⨁⨁⨁◯ 0.26 [−2.43; 2.95] ⨁⨁◯◯2 

Kefir vs Milk 1 −0.20 [−3.02; 2.62] ⨁⨁⨁◯1 - - −0.20 [−3.02; 2.62] ⨁⨁◯◯2 

Kefir vs Yogurt 0 - - −0.00 [−3.15; 3.15] ⨁⨁⨁◯ −0.00 [−3.15; 3.15] ⨁⨁◯◯2 

Kefir vs Mixed Dairy 0 - - 0.06 [−3.83; 3.95] ⨁⨁⨁◯ 0.06 [−3.83; 3.95] ⨁⨁◯◯2 

Mixed Dairy vs Yogurt 0 - - −0.06 [−3.10; 2.97] ⨁⨁⨁◯ −0.06 [−3.10; 2.97] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect and sample size less than n=800) 
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Supplemental Table 15: GRADE evaluation of fat mass (kg) for all comparisons (network dairy product intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

Milk vs Control 1 −0.00 [ −8.48; 8.48] ⨁⨁⨁◯1 - - −0.00 [ −8.48; 8.48] ⨁⨁◯◯3 

Yogurt vs Control 0 - - −2.56 [−11.86; 6.74] ⨁⨁⨁◯ −2.56 [−11.86; 6.74] ⨁⨁◯◯3 

Kefir vs Control 0 - - 0.40 [ −9.99; 10.79] ⨁⨁⨁◯ 0.40 [ −9.99; 10.79] ⨁⨁◯◯3 

Mixed Dairy vs Control 12 −0.26 [ −1.33; 0.81] ⨁⨁◯◯1,2 - - −0.26 [ −1.33; 0.81] ⨁◯◯◯3 

Milk vs Yogurt 1 2.56 [ −1.25; 6.37] ⨁⨁⨁◯1 - - 2.56 [ −1.25; 6.37] ⨁⨁◯◯3 

Milk vs Mixed Dairy 0 - - 0.26 [ −8.29; 8.81] ⨁⨁◯◯ 0.26 [ −8.29; 8.81] ⨁◯◯◯3 

Kefir vs Milk 1 0.40 [ −5.61; 6.41] ⨁⨁⨁◯1 - - 0.40 [ −5.61; 6.41] ⨁⨁◯◯3 

Kefir vs Yogurt 0 - - 2.96 [ −4.15; 10.07] ⨁⨁⨁◯ 2.96 [ −4.15; 10.07] ⨁⨁◯◯3 

Kefir vs Mixed Dairy 0 - - 0.66 [ −9.79; 11.11] ⨁⨁◯◯ 0.66 [ −9.79; 11.11] ⨁◯◯◯3 

Mixed Dairy vs Yogurt 0 - - 2.30 [ −7.06; 11.66] ⨁⨁◯◯ 2.30 [ −7.06; 11.66] ⨁◯◯◯3 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to unexplained inconsistency (I2=71%, p<0.0001, 95% CI do not always overlap) 
3 downgraded by one level due to imprecision (95% CI overlaps null effect) 
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Supplemental Table 16: GRADE evaluation of waist circumference (cm) for all comparisons (disconnected; network dairy product intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

Mixed Dairy vs Control 11 −1.27[−3.20; 0.67] ⨁⨁◯◯1,2    - 

Milk vs Yogurt 1 3.47 [0.02; 6.92] ⨁⨁⨁◯1   3.47 [0.02; 6.92] ⨁⨁◯◯3 

Kefir vs Milk 1 −0.2 [−4.73; 4.32] ⨁⨁⨁◯1   −0.2 [−4.73; 4.32] ⨁⨁◯◯3 

Kefir vs Yogurt 0 -  3.27[−2.42;8.96] ⨁⨁⨁◯ 3.27 [−2.42; 8.96] ⨁⨁◯◯3 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to unexplained inconsistency (I2=80%, p<0.0001, 95% CI do not always overlap) 
3 downgraded by one level due to imprecision (95% CI overlaps null effect and sample size less than n=800) 
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Supplemental Table 17: GRADE evaluation of LDL-C (mmol/L) for all comparisons (network total dairy intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

High dairy vs 

control/low dairy 
6 0.09 [−0.07; 0.24] ⨁⨁⨁◯1 0.05 [−0.46; 0.55] ⨁⨁⨁◯ 0.08 [−0.06; 0.23] ⨁⨁◯◯2 

Full fat, high dairy vs 

control/low dairy  
1 0.32 [−0.16; 0.80] ⨁⨁⨁◯1 −0.20 [−1.30; 0.90] ⨁⨁⨁◯ 0.24 [−0.21; 0.68] ⨁⨁◯◯2 

Low fat, high dairy vs 

control/low dairy 
2 −0.01 [−0.36; 0.33] ⨁⨁⨁◯1 0.03 [−0.38; 0.43] ⨁⨁⨁◯ 0.00 [−0.26; 0.27] ⨁⨁◯◯2 

High dairy vs full fat, 

high dairy 
 - - −0.15 [−0.61; 0.30] ⨁⨁⨁◯ −0.15 [-0.61; 0.30] ⨁⨁◯◯2 

High dairy vs low fat, 

high dairy 
1 0.06 [−0.32; 0.44] ⨁⨁⨁◯1 0.10 [−0.28; 0.48] ⨁⨁⨁◯ 0.08 [−0.19; 0.35] ⨁⨁◯◯2 

Full fat, high dairy vs 

low fat, high dairy 
1 0.16 [−0.31; 0.63] ⨁⨁⨁◯1 0.72 [−0.49; 1.93] ⨁⨁⨁◯ 0.23 [−0.20; 0.67] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect and sample size less than n=800) 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 18: GRADE evaluation of triglycerides (mmol/L) for all comparisons (network total dairy intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

High dairy vs 

control/low dairy 
6 −0.05 [−0.15; 0.05] ⨁⨁⨁◯1 0.42 [−0.03; 0.86] ⨁⨁⨁◯ −0.03 [−0.12; 0.07] ⨁⨁◯◯2 

Full fat, high dairy vs 

control/low dairy  
1 0.05 [−0.46; 0.55] ⨁⨁⨁◯1 −0.53 [−1.48; 0.43] ⨁⨁⨁◯ −0.08 [−0.52; 0.37] ⨁⨁◯◯2 

Low fat, high dairy vs 

control/low dairy 
2 0.23 [−0.13; 0.59] ⨁⨁⨁◯1 −0.24 [−0.51; 0.04] ⨁⨁⨁◯ −0.07 [−0.29; 0.15] ⨁⨁◯◯2 

High dairy vs full fat, 

high dairy 
0 - - 0.05 [−0.40; 0.50] ⨁⨁⨁◯ 0.05 [−0.40; 0.50] ⨁⨁◯◯2 

High dairy vs low fat, 

high dairy 
1 0.19 [−0.07; 0.45] ⨁⨁⨁◯1 −0.28 [−0.65; 0.10] ⨁⨁⨁◯ 0.04 [−0.17; 0.25] ⨁⨁◯◯2 

Full fat, high dairy vs 

low fat, high dairy 
1 −0.15 [−0.68; 0.37] ⨁⨁⨁◯1 0.39 [−0.48; 1.26] ⨁⨁⨁◯ −0.01 [−0.46; 0.44] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect and sample size less than n=800) 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 19: League tables presenting results (mean differences with 95% confidence intervals) of the network meta-analysis on total dairy intake 

with a combined control and low dairy group (white fields) as well as results of pairwise meta-analyses (light grey fields) for (a) HDL-C, (b) fasting glucose, 

(c) Glycated hemoglobin (d) energy intake (outcomes without GRADE) 

A) HDL-C (mmol/L)

Control/LowDairy -0.03 [-0.09;  0.02] -0.27 [-0.50; -0.03] -0.06 [-0.20;  0.09]

-0.03 [-0.09;  0.02] High Dairy . -0.01 [-0.16;  0.14]

-0.26 [-0.49; -0.03] -0.22 [-0.46;  0.01] Full Fat, High Dairy 0.18 [-0.08;  0.44] 

-0.05 [-0.16;  0.06] -0.02 [-0.12;  0.09] 0.21 [-0.03;  0.44] Low Fat, High Dairy 

B) Fasting glucose (mmol/L)

Control/LowDairy 0.01 [-0.17;  0.19] -0.59 [-1.06; -0.12] -0.51 [-0.88; -0.14]

-0.03 [-0.20;  0.14] High Dairy . -0.03 [-0.45;  0.39]

-0.43 [-0.86; -0.01] -0.40 [-0.85;  0.04] Full Fat, High Dairy 0.02 [-0.41;  0.45] 

-0.31 [-0.60; -0.03] -0.28 [-0.58;  0.01] 0.12 [-0.29;  0.53] Low Fat, High Dairy 

C) Glycated hemoglobin (%)

Control/LowDairy -0.07 [-0.21;  0.08] -0.37 [-0.61; -0.13] -0.47 [-0.78; -0.15]

-0.07 [-0.22;  0.08] High Dairy . . 

-0.37 [-0.61; -0.13] -0.30 [-0.58; -0.02] Full Fat, High Dairy -0.10 [-0.40;  0.20]

-0.47 [-0.78; -0.15] -0.40 [-0.75; -0.05] -0.10 [-0.40;  0.20] Low Fat, High Dairy 

D) Energy intake (kcal/d)

Control/LowDairy -123.52 [-190.43;  -56.60] -495.00 [-813.12; -176.88] -9.05 [ -83.63;   65.51]

-117.72 [-182.85;  -52.58] High Dairy . 3.82 [-270.82;  278.47] 

-391.85 [-643.64; -140.07] -274.13 [-533.43;  -14.84] Full Fat, High Dairy 330.00 [  67.75;  592.25] 

-16.25 [ -88.36;   55.85] 101.47 [   7.34;  195.59] 375.60 [ 127.84;  623.36] Low Fat, High Dairy 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 20: GRADE evaluation of triglycerides (mmol/L) for all comparisons (network dairy product intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

Milk vs Control 1 0.25 [−0.23; 0.73] ⨁⨁⨁◯1 - - 0.25 [−0.23; 0.73] ⨁⨁◯◯2 

Yogurt vs Control 0 - - −0.13 [−0.73; 0.47] ⨁⨁⨁◯ −0.13 [−0.73; 0.47] ⨁⨁◯◯2 

Kefir vs Control 0 - - 0.52 [−0.21; 1.25] ⨁⨁⨁◯ 0.52 [−0.21; 1.25] ⨁⨁◯◯2 

Mixed Dairy vs Control 7 −0.04 [−0.14; 0.05] ⨁⨁⨁◯1 - - −0.04 [−0.14; 0.05] ⨁⨁◯◯2 

Milk vs Yogurt 1 0.38 [ 0.03; 0.73] ⨁⨁⨁◯1 - - 0.38 [ 0.03; 0.73] ⨁⨁◯◯3 

Milk vs Mixed Dairy 0 - - 0.29 [−0.20; 0.78] ⨁⨁⨁◯ 0.29 [−0.20; 0.78] ⨁⨁◯◯2 

Kefir vs Milk 1 0.27 [−0.28; 0.82] ⨁⨁⨁◯1 - - −0.21[−0.92; 0.51] ⨁⨁◯◯2 

Kefir vs Yogurt 0 - - 0.52 [−0.21; 1.25] ⨁⨁⨁◯ 0.52 [−0.21; 1.25] ⨁⨁◯◯2 

Kefir vs Mixed Dairy 0 - - 0.56 [−0.18; 1.30] ⨁⨁⨁◯ 0.56 [−0.18; 1.30] ⨁⨁◯◯2 

Mixed Dairy vs Yogurt 0 - - 0.09 [−0.51; 0.69] ⨁⨁⨁◯ 0.09 [−0.51; 0.69] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect and sample size less than n=800) 
3 downgraded by one level due to imprecision (sample size less than n=800) 
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Supplemental Table 21: League tables presenting results (mean differences with 95% confidence intervals) of the network meta-analysis on dairy product intake 

as well as results of pairwise meta-analyses (light grey fields) for (a) HDL-C, (b) fasting glucose, (c) energy intake (outcomes without GRADE).  

A) HDL-C (mmol/L) 

Control . -0.02 [-0.26;  0.22] -0.05 [-0.12;  0.02] . 

0.00[-0.29;  0.29] Kefir -0.02 [-0.19;  0.15] . . 

-0.02 [-0.26;  0.22] -0.02 [-0.19;  0.15] Milk . -0.19 [-0.38; -0.00] 

-0.05 [-0.12;  0.02] -0.05 [-0.35;  0.25] -0.03 [-0.28;  0.21] Mixed Dairy Products . 

-0.21 [-0.51;  0.09] -0.21 [-0.46;  0.04] -0.19 [-0.38; -0.00] -0.16 [-0.47;  0.15] Yogurt 

 

B) Fasting glucose (mmol/L) 

Control . -0.34 [-1.09; 0.41] -0.07 [-0.28; 0.13] . 

-0.61 [-1.56; 0.34] Kefir 0.27 [-0.32; 0.86] . . 

-0.34 [-1.09; 0.45] 0.27 [-0.32; 0.86] Milk . 0.07 [-0.38; 0.52] 

-0.07 [-0.28; 0.13] 0.54 [-0.44; 1.51] 0.27 [-0.51; 1.04] Mixed Dairy Products . 

-0.27 [-1.15; 0.61] 0.34 [-0.40; 1.08] 0.07 [-0.38; 0.52] -0.20 [-1.20; 0.70] Yogurt 

 

C) Energy intake (kcal/d) 

Control . -45.86 [-640.22; 548.50] -109.98 [-189.34; -30.62] -288.77 [-683.77; 106.24] 

-316.15 [-850.18; 217.87] Kefir 45.00 [-293.32; 383.32] . . 

-271.15 [-684.34; 142.04] 45.00 [-293.32; 383.32] Milk . 193.10 [-224.48; 610.68] 

-109.98 [-189.34; -30.62] 206.17 [-333.72; 746.06] 161.17 [-259.57; 581.91] Mixed Dairy Products . 

-189.26 [-536.27; 157.76] 126.90 [-367.43; 621.22] 81.90 [-278.52; 442.31] -79.28 [-435.25; 276.70] Yogurt 
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Supplemental Table 22:  GRADE evaluation of LDL-C (mmol/L) for all comparisons (network dairy product intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

Milk vs Control 1 −0.27 [−0.81; 0.27] ⨁⨁⨁◯1 - - −0.27 [−0.81; 0.27] ⨁⨁◯◯2 

Yogurt vs Control 0 - - −0.37 [−1.01; 0.27] ⨁⨁⨁◯ −0.37 [−1.01; 0.27] ⨁⨁◯◯2 

Kefir vs Control 0 - - −0.35 [−1.06; 0.36] ⨁⨁⨁◯ −0.35 [−1.06; 0.36] ⨁⨁◯◯2 

Mixed Dairy vs Control 7 0.11 [−0.03; 0.25] ⨁⨁⨁◯1 - - 0.11 [−0.03; 0.25] ⨁⨁◯◯2 

Milk vs Yogurt 1 0.10 [−0.24; 0.44] ⨁⨁⨁◯1   0.10 [−0.24; 0.44] ⨁⨁◯◯2 

Milk vs Mixed Dairy 0 - - −0.38 [−0.93; 0.18] ⨁⨁⨁◯ −0.38 [−0.93; 0.18] ⨁⨁◯◯2 

Kefir vs Milk 1 −0.08 [−0.55; 0.39] ⨁⨁⨁◯1 - - −0.08 [−0.55; 0.39] ⨁⨁◯◯2 

Kefir vs Yogurt 0 - - 0.02 [−0.56; 0.60] ⨁⨁⨁◯ 0.02 [−0.56; 0.60] ⨁⨁◯◯2 

Kefir vs Mixed Dairy 0 - - −0.46 [−1.18; 0.27] ⨁⨁⨁◯ −0.46 [−1.18; 0.27] ⨁⨁◯◯2 

Mixed Dairy vs Yogurt 0 - - 0.48 [−0.17; 1.13] ⨁⨁⨁◯ 0.48 [−0.17; 1.13] ⨁⨁◯◯2 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to imprecision (95% CI overlaps null effect and sample size less than n=800) 

  



51 

Supplemental Table 23: Results (mean differences with 95% confidence intervals) of pairwise meta-analyses using random effects model on mixed 

dairy products vs. control and kefir vs. milk for glycated hemoglobin (%) 

Comparison N studies MD (95% CI) I2 Tau² Test of heterogeneity 

Mixed Dairy vs Control 3 0.16 [−0.12; 0.43] 79.9 [36.2; 93.6]% 0.0475 [0.0036; 2.7209] P=0.007 

Kefir vs Milk 1 0.20 [−0.05; 0.45] - - - 
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Supplemental Table 24: GRADE evaluation of systolic blood pressure (mmHg) for all comparisons network total dairy intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

High dairy vs 

control/low dairy 
5 −1.64 [−4.73; 1.45] ⨁⨁◯◯1,2 1.09 [ −8.35; 10.52] ⨁⨁⨁◯ −1.37 [ −4.31; 1.56] ⨁⨁◯◯3 

Full fat, high dairy vs 

control/low dairy  
1 −7.67 [−17.95; 2.61] ⨁⨁⨁◯1 −7.19 [−33.57; 19.19] ⨁⨁⨁◯ −7.60 [−17.18; 1.97] ⨁⨁◯◯3 

Low fat, high dairy vs 

control/low dairy 
2 −4.21 [−10.25; 1.83] ⨁⨁⨁◯1 −6.94 [−14.82; 0.94] ⨁⨁◯◯ −5.22 [−10.01; −0.43] ⨁⨁◯◯4 

High dairy vs full fat, 

high dairy 
0 - - 6.23 [-3.59; 16.05] ⨁⨁◯◯  ⨁◯◯◯3 

High dairy vs low fat, 

high dairy 
1 5.30 [−1.95; 12.55] ⨁⨁⨁◯1 2.57 [ −4.21; 9.36] ⨁⨁◯◯ 3.85 [ −1.11; 8.80] ⨁⨁◯◯3 

Full fat, high dairy vs 

low fat, high dairy 
1 −2.33 [−12.22; 7.55] ⨁⨁⨁◯1 −2.89 [−34.52; 28.75] ⨁⨁◯◯ −2.38 [−11.82; 7.05] ⨁⨁◯◯3 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to unexplained inconsistency (I2=57%, P=0.0518, (non) significant effects in both directions, only slight overlap of 95% CI) 
3 downgraded by one level due to imprecision (95% CI overlaps minimal effect (2 mmHg) and sample size less than n=800) 
4 downgraded by one level due to imprecision (sample size less than n=800) 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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Supplemental Table 25: GRADE evaluation of systolic blood pressure (mmHG) for all comparisons (network dairy product intake) 

  Direct evidence Indirect evidence Network Meta-Analysis 

Comparison N studies MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence MD (95% CI) 

Certainty of 

evidence 

Milk vs Control 1 −2.90 [−12.60; 6.80] ⨁⨁⨁◯1 - - −2.90 [−12.60; 6.80] ⨁⨁◯◯3 

Yogurt vs Control 0 - - 0.86 [−14.13; 15.85] ⨁⨁⨁◯ 0.86 [−14.13; 15.85] ⨁⨁◯◯3 

Kefir vs Control 0 - - −5.90 [−19.64; 7.84] ⨁⨁⨁◯ −5.90 [−19.64; 7.84] ⨁⨁◯◯3 

Mixed Dairy vs Control 6 −2.28 [ −5.60; 1.03] ⨁⨁◯◯1,2 - - −2.28 [ −5.60; 1.03] ⨁◯◯◯3 

Milk vs Yogurt 1 −3.76 [−15.19; 7.67] ⨁⨁⨁◯1 - - −3.76 [−15.19; 7.67] ⨁⨁◯◯3 

Milk vs Mixed Dairy 0 - - −0.62 [−10.87; 9.63] ⨁⨁◯◯ −0.62 [−10.87; 9.63] ⨁◯◯◯3 

Kefir vs Milk 1 −3.00 [−12.73; 6.73] ⨁⨁⨁◯1 - - −3.00 [−12.73; 6.73] ⨁⨁◯◯3 

Kefir vs Yogurt 0 - - −6.76 [−21.77; 8.25] ⨁⨁⨁◯ −6.76 [−21.77; 8.25] ⨁⨁◯◯3 

Kefir vs Mixed Dairy 0 - - −3.62 [−17.75; 10.51] ⨁⨁◯◯ −3.62 [−17.75; 10.51] ⨁◯◯◯3 

Mixed Dairy vs Yogurt 0 - - −3.14 [−18.49; 12.21] ⨁⨁◯◯ −3.14 [−18.49; 12.21] ⨁◯◯◯3 

⨁⨁⨁⨁ High; ⨁⨁⨁◯ Moderate; ⨁⨁◯◯ Low; ⨁◯◯◯ Very low 
1 downgraded by one level due to risk of bias (more than 2/3 of studies rated with some concerns) 
2 downgraded by one level due to unexplained inconsistency (I2=55%, P=0.047, (non) significant effects in both directions, 95% CI do not always overlap) 
3 downgraded by one level due to imprecision (95% CI overlaps minimal effect (2 mmHg) and sample size less than n=800) 
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Supplemental Table 26: Relative ranking of interventions on total dairy intake (P-scores*) 

Intervention BW 

(↓) 

BMI 

(↓) 

FM 

(↓) 

WC 

(↓) 

LDL-C 

(↓) 

HDL-C 

(↑) 
TG 

(↓) 

FG 

(↓) 

HbA1c 

(↓) 

SBP 

(↓) 

Full fat, high 

dairy 
0.75 - 0.49 0.20 0.18 0.97 0.58 0.12 0.25 0.84 

Low fat, high 

dairy 
0.28 0.58 0.23 0.77 0.69 0.49 0.62 0.25 0.09 0.74 

High dairy 0.56 0.35 0.78 0.69 0.38 0.44 0.49 0.76 0.72 0.33 

Control/low 

dairy 
0.42 0.57 0.51 0.33 0.74 0.10 0.31 0.87 0.94 0.09 

*P-scores were calculated and presented to obtain relative ranking of nutrition interventions. Higher P-score value indicates greater benefit (larger decrease or 
increase in outcome of interest) with a certain intervention.

Abbreviations: BMI Body Mass Index, BW Body Weight, FG Fasting Glucose, FM Fat Mass, HbA1c Glycated Hemoglobin, HDL-C High-Density 
Lipoprotein Cholesterol, LDL-C Low-Density Lipoprotein Cholesterol, TG Triacylglycerol, SBP Systolic Blood Pressure, WC Waist Circumference. Bolded 

are interventions on total dairy intake identified as the best for the given outcome.

(↓) = decrease is the effect of interest; (↑) = increase is the effect of interest; (↔) stable intake is of interest

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products
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Supplemental Table 27: Relative ranking of interventions on intake of dairy products (P-scores*) 

Intervention BW 

(↓) 

BMI 

(↓) 

FM 

(↓) 

WC 

(↓) 

LDL-C 

(↓) 

HDL-C 

(↑) 
TG 

(↓) 

FG 

(↓) 

HbA1c 

(↓) 

SBP 

(↓) 

Mixed dairy 

products 
0.63 0.50 0.52 NA 0.09 0.58 0.75 0.63 NA 0.58 

Kefir 0.62 0.51 0.39 NA 0.71 0.33 0.09 0.15 NA 0.76 

Yogurt 0.45 0.52 0.77 NA 0.80 0.92 0.81 0.51 NA 0.31 

Milk 0.63 0.42 0.41 NA 0.60 0.40 0.28 0.41 NA 0.57 

Control 0.37 0.55 0.41 NA 0.35 0.27 0.57 0.80 NA 0.28 

*P-scores were calculated and presented to obtain relative ranking of nutrition interventions. Higher P-score value indicates greater benefit (larger decrease or 
increase in outcome of interest) with a certain intervention.

Abbreviations: BMI Body Mass Index, BW Body Weight, FG Fasting Glucose, FM Fat Mass, HbA1c Glycated Hemoglobin, HDL-C High-Density 
Lipoprotein Cholesterol, LDL-C Low-Density Lipoprotein Cholesterol, NA Not Applicable due to disconnected network, TG Triacylglycerol, SBP Systolic 
Blood Pressure, WC Waist Circumference.

Bolded are interventions on intake of dairy products identified as the best for the given outcome.

(↓) = decrease is the effect of interest; (↑) = increase is the effect of interest; (↔) stable intake is of interest



56 

 

Continues on next page 
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Supplemental Figure 1: Summary of the risk of bias assessment with RoB2 for the included RCTs 

with parallel design (n=18); Abbreviations: BMI Body Mass Index, BW Body Weight, FG Fasting 

Glucose, FM Fat Mass, HbA1c Glycated Hemoglobin, HDL-C High-Density Lipoprotein 

Cholesterol, LDL-C Low-Density Lipoprotein Cholesterol, TG Triacylglycerol, SBP Systolic 

Blood Pressure, WC Waist Circumference. 



59 

 

 

Supplemental Figure 2: Summary of the risk of bias assessment with RoB2 for the included RCT 

with cross-over design; Abbreviations: BMI Body Mass Index, BW Body Weight, FG Fasting 

Glucose, FM Fat Mass, HDL-C High-Density Lipoprotein Cholesterol, LDL-C Low-Density 

Lipoprotein Cholesterol, TG Triacylglycerol, WC Waist Circumference.
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A) Body weight (kg; n studies: 16; n participants: 1042)  

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: NA 

 

 

B) Body mass index (kg/m²; n studies: 7; n participants: 558) 

 

 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: NA 
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C) Fat mass (kg; n studies: 15; n participants: 1063) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: NA 

 

 

D) LDL-C (mmol/l; n studies: 10; n participants: 754) 

 

 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: NA 
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E) HDL-C (mmol/l; n studies: 10; n participants: 754) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: NA 

 

 

F) Triglycerides (mmol/l; n studies: 10; n participants: 748) 

G)  

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: NA 
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G) Fasting glucose (mmol/l; n studies: 9; n participants: 743) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: NA 

 

 

H) Systolic blood pressure (mmHg; n studies: 9; n participants: 726) 

 

 

 

 

 

 

       Assessment of inconsistency: design-by-treatment interaction random effects model: NA 
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I) Energy intake (kcal/d; n studies: 15; n participants: 1014) 

 

 

 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.30 

 

 

 

Supplemental Figure 3: Forest plots summarizing mean differences with 95% confidence intervals and network plots for (A) body weight (B), body mass index 

(C) fat mass (D) LDL-C, (E) HDL-C, (F) triglycerides, (G) fasting glucose, (H) systolic blood pressure and (I) energy intake as estimated from the network meta-

analysis on dairy product intake.  

MD: CI: Confidence Interval; Mean Difference; NA Not Applicable 

Network plots: line width: weight from random effects model comparing two treatments; numbers: number of studies directly comparing treatments 
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A) Waist circumference (cm; n studies: 13; n participants: 870)

B) Glycated hemoglobin (%; n studies: 4; n participants: 405)

Supplemental Figure 4: Disconnected network plots for outcomes (A) waist circumference and 

(B) glycated hemoglobin and interventions on dairy product intake 

Numbers: number of studies directly comparing treatments 
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Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.40 

 

Supplemental Figure 5: Forest plot summarizing mean differences with 95% confidence interval and network plot for energy intake (kcal/d; n studies:14; n 

participants: 945) as estimated from the network meta-analysis on total dairy intake with a combined control/low dairy group 

MD: Mean Difference; CI: Confidence Interval 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 

Network plots: line width: weight from random effects model comparing two treatments; numbers: number of studies directly comparing treatments 
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A) Body weight 

B) Fat mass 
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C) Waist circumference 

D) Energy intake 
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Supplementary Figure 6: Comparison adjusted funnel plot for (A) body weight, (B) fat mass, (C) 

waist circumference and (D) energy intake for the network meta-analysis on total dairy intake with a 

combined control/low dairy group 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; 

high dairy: ≥3 dairy servings/day or an equal amount in grams/day; full fat dairy: dairy products with 

its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 
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A) Body weight 

B) Fat mass 
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C) LDL-C 

D) HDL-C 
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E) Triglycerides 

F) Energy intake 
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Supplemental Figure 7: Comparison adjusted funnel plot for (A) body weight, (B) fat mass, (C) 

LDL-C, (D) HDL-C, (E) triglycerides and (F) energy intake for the network meta-analysis on dairy 

product intake
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A) Body weight (kg; n studies: 16; n participants: 1081) 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.74  

 

 

 

B) Body mass index (kg/m²; n studies: 6; n participants: 497) 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.18 
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C) Fat mas (kg¸ n studies: 14; n participants: 1002) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.60 

 

D) Waist circumference (cm; n studies: 12; n participants: 809) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.65 
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E) LDL-C (mmol/L; n studies: 9; n participants: 693) 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.52 

  

F) HDL-C (mmol/L; n studies: 9; n participants: 693) 

 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.82 
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G) Triglycerides (mmol/L; n studies: 9; n participants: 687) 

 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.14 

 

H) Fasting glucose (mmol/L; n studies: 8; n participants: 682) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.31 
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I)  Systolic blood pressure (mmHg; n studies: 8; n participants: 665) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.79 

 

J) Energy intake (kcal/d; n studies: 14; n participants: 945) 

 

 

 

 

 

 

Assessment of inconsistency: design-by-treatment interaction random effects model: p=0.81 
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Supplemental Figure 8: Forest plots of sensitivity analyses summarizing mean differences with 95% confidence intervals and network plots for (A) body weight 

(B), body mass index (C) fat mass (D) waist circumference, (E) LDL-C, (F) HDL-C, (G) triglycerides, (H) fasting glucose, (I) systolic blood pressure and (J) 

energy intake as estimated from the network meta-analysis on total dairy intake with separate control and low dairy groups.  

MD: Mean difference; CI: Confidence interval 

Control: usual diet; low dairy: a diet with 0-2 dairy servings/day or an equal amount in grams/day; high dairy: ≥3 dairy servings/day or an equal amount in 

grams/day; full fat dairy: dairy products with its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 

Network plots: line width: weight from random effects model comparing two treatments; numbers: number of studies directly comparing treatments 
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A) Body weight (kg; n studies: 14; n participants: 1026)  

 

 

 

 

 

 

B) Fat mass (kg; n studies: 12; n participants: 947) 

 

 

 

 

 

 

C) Waist Circumference (cm; n studies: 10; n participants: 754) 

 

 

 

 

 

 

D) LDL-C (mmol/l¸ n studies: 8; n participants: 672) 
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E) HDL-C (mmol/l¸ n studies: 8; n participants: 672) 

 

 

 

 

 

 

F) Triglycerides (mmol/l¸ n studies: 8; n participants: 666) 

 

 

 

 

 

 

G) Systolic blood pressure (mmHg; n studies: 7; n participants: 631) 

 

 

 

 

 

 

H) Energy intake (kcal/d; n studies: 13; n participants: 911) 
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Supplemental Figure 9: Forest plots of sensitivity analyses summarizing mean differences with 95% 

confidence intervals for (A) body weight, (B) fat mass, (C) waist circumference, (D) LDL-C, (E) 

HDL-C, (F) triglycerides, (G) systolic blood pressure and (H) energy intake as estimated from the 

network meta-analysis on total dairy intake with a combined control/low dairy group after excluding 

studies with high risk of bias 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; 

high dairy: ≥3 dairy servings/day or an equal amount in grams/day; full fat dairy: dairy products with 

its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 

Due to a disconnected network for glycated hemoglobin not data are shown 

MD: Mean Difference; CI: Confidence Interval 
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A) Body weight (kg; n studies: 16; n participants: 1081) 

 

B) Fat mass (kg¸ n studies: 14; n participants: 1002) 

 

C) Waist Circumference (cm; n studies: 12; n participants: 809) 

 

D) LDL-C (mmol/L; n studies: 9; n participants: 693) 
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E) HDL-C (mmol/L; n studies: 9; n participants: 693) 

 

F) Triglycerides (mmol/L; n studies: 9; n participants: 687) 

 

G) Fasting glucose (mmol/L; n studies: 8; n participants: 682) 

 

H) Systolic blood pressure (mmHg; n studies: 8; n participants: 665) 
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I) Energy intake (kcal/d; n studies:14; n participants: 945) 

 

Supplemental Figure 10: Forest plots of subgroup analyses (hypocaloric diet [red] and eucaloric/ad 

libitum diet [black]) summarizing mean differences with 95% confidence intervals for (A) body 

weight, (B) fat mass, (C) waist circumference, (D) LDL-C, (E) HDL-C, (F) triglycerides, (G) fasting 

glucose, (H) systolic blood pressure and (I) energy intake as estimated from the network meta-analysis 

on total dairy intake with a combined control/low dairy group 

Control/low dairy: usual diet or a diet with 0-2 dairy servings/day or an equal amount in grams/day; 

high dairy: ≥3 dairy servings/day or an equal amount in grams/day; full fat dairy: dairy products with 

its natural fat content; low fat dairy: skimmed or semi-skimmed dairy products 

MD: CI: Confidence Interval; Mean Difference  
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