Appendix 4. Evidence table of studies on body weight, mortality, cardiovascular diseases and type 2 diabetes
Evidence table 2a: Body weight

	Reference details
	Study design 

	Population, 
subject characteristics
	Outcome measures

	Intervention
/exposure
	Time: baseline to outcome
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results
	Confounders adjusted for
	Study quality  & relevance /comments

	Saris et al. 2000 


	Multi-centre RCT

	The Carbohydrate Ratio Management in European National Diets (CARMEN)

Inclusion criteria: 20-55 y, BMI 26-35 kg/m2, no kidney, endocrine, or haematological diseases
Exclusion criteria: Alcohol >28 (M) & >21 drinks/wk (F), intense exercise >7h/wk, prescribed slimming diet, weight loss >5 kg in last 6 mo, pregnancy or lactation

398 M+F, BMI 30.4 (mv)
	ΔBW (primary) & Δbody composition (secondary + blood lipids).
	Three ad libitum  diet RCT-groups:
 
a. Low-fat, high simple CHO or 

b. Low-fat, high complex CHO diet vs. 

c. Control with an average national diet & a seasonal control. 
	6 mo
	Weighed dietary records (WDR)
	316
	Provision of food products (70% coverage of
total fat intake and 50% of total carbohydrate of EI).
Ia+b. 
Low-fat, simple CHO & Low-fat complex CHO, resp. In both fat intake reduced by 8-10 E% (to 26-28 E%)
C: Avg. diet (P/CHO/F = 16/45/36 E%)

All 3 groups: 5-wk run-in Seasonal C only as control for season variation. 

	Year not stated

Drop-out=19% in I+C-groups & 2.4% in Seasonal control
	BW :
Ia: -0.9 kg (p<0.05) 
Ib: -1.8 kg (p<0.001)
C: + 0.6 kg (NS).

Ia+b: Fat mass 
Ia: -1.3 kg (p<0.01)
Ib: -1.8 kg (p<0.001)

	None reported
	B

NB: Completers differed from drop-outs with respect to BMI & age

	Swinburn et al. 2001 



	RCT with
long-term follow-up
	Sub-sample from Workforce Diabetes Survey

136 (M:F=45:21), ≈52 y, mean BMI ~230 kg/m2, 67% Caucasians 
Glucose intolerant (2-h pGlucose 7-11 mmol/L, T2D in ~22%)

	BW, proportions with T2DM & glucose intolerance
	Two diet RCT-groups:
Reduced-fat vs. Control (usual ad libitum ) diet
	5 y
(1y, 2y, 3y)


	WDR

Validation not stated 
	5 y =103 
(1y=136,
2 y=104,
3 y=99)


	I: diet counseling monthly in small groups in 1st RCT-y:
I-achieved=26 E% fat vs. 34 E% in C 
	Estimated year for 5y follow-up 1993-1990


Drop-out= 24%
	I: lost weight & achieved lower BMI at 1 y, sustained for 3 y  
(-1.6 kg vs. +2.13 kg in C)
No significant difference at 5y
	Age, sex, ethnicity, baseline values
	B


	Hall et al. 2003


	RCT
	Women’s Health Trial: Feasibility Study in Minority Populations
2,208 women 50-79 y
3 clinical centres.
Recruitment Aug 1992, intervention and follow-up through Aug 1994.

Inclusion criteria: Intake of fat > 36 E% assessed by FFQ.

Exclusion criteria:
Use of lipid altering medications, insulin treated diabetes, > 165% of ideal BW

	BW, BP, glucose, insulin 
	Dietary intervention focusing on reducing fat intake to 20 E%, + reduced intake of SFA and cholesterol, increase intake of fruits and vegs and whole grain
Controls received a pamphlet on general dietary guidelines. 

	6 mo intervention + 18 mo follow-up
	FFQ, prior 3 mo intake. Not described, ref to an abstract.
	I: 1,171
C: 649
	Diet at 6 mo: Fat, E%

I: 26.4
C: 36.8
	
	Change in BW sign larger in I.

I: - 1.8 kg
C: - 0.3 kg
	Not relevant
	B

	Due et al. 2008b 


	RCT, parallel
	Non-diabetic overweight or obese [BMI 28-36 kg/m2), men (n=55) and women (n=76) aged 18-35 y (mean 28.2 y)

Exclusions:
Withdrawn, high weight loss, 

	BW, BMI, fat mass, lean mass, waist, hip (& CVD risk markers)
	Three ad libitum diet RCT-groups: 
High fat/high MUFA, 
Low fat, 
& Control 
	8 wk low-calorie diet, 3 wk stan-dardized diet & 6 mo RCT diet
	Supermar-ket model: supervised choice of food items that meet prescribed diet compo-sition
	125 
	Ia. High fat/MUFA:
35-45 E% fat, >20 E% MUFA 

Ib. Low-fat:20-30 E% fat 

C. Control: 35 E% fat, >15 E% SFA

All diets: Protein 10-20E% 
	Year not given

Drop-out =19%
	At end of intervention: 
No group differences in BW, BMI, hip or waist circumference (WC).

Fat mass regain: 2.2 kg in MUFA, 1.3 kg in Low-fat & 3.5 kg in control s (p=0.02)

Increase in lean body mass: 0.3 kg in MUFA, 0.9 kg in Low-fat & 0.2 kg in controls (p=0.06)

	Baseline values
	B


	Hooper et al. 2012a
	SR & meta-analysis of RCTs
	Men & women of different risk profiles (33 of the included 48 RCT were in low risk populations and 10 in CVD patients), primarily Western countries with Caucasian populations (only 1 RCT from the Middle East).
	All-cause mortality + CVD mortality & morbidity and as tertiary outcomes: BW and CVD risk markers (plasma lipid profile & BP
	Dietary interventions (Advice (alone 35 RCT or with additional oil or margarine supplementation 9 RCT) or controlled diets (16 RCT)) with focus on reduction in total fat or SFA or an exchange of SFA with UFA + cholesterol
	>6 mo
	Mixed but most rely on self-reported dietary assessments
	11,058
	Varied and of no importance as showed by stratified sub-group analysis.
	Studies published in the period 1965-2010
	No effect of modified fat intake on BW, but a positive effect of reduced overall fat intake (MD -0.83 kg [-1.37,-0.30] p=0.002 I2=54%).
	Not relevant
	A

	Hooper et al. 2012b
	SR & meta-analysis of RCTs
	33 RCTs (n=73,589) and 10 PCSs from developed countries
Meta-analysis of 33 RCTs (n=57,735)
	BW, BMI, WC
	Dietary intervention comparing reduced fat intake with control diet on various health outcomes, excluding studies with weight reduction as a primary outcome
	26 weeks up to > 8 y
	Mixed but most rely on self-reported dietary assessments
	57,735
	Baseline fat intakes of 28-43 E%

Mean reduction I fat intake: 
8 E%-units
	Studies published up to June 2010
	Reduced fat intake associated with 

Relative BW: -1.6 kg, 95% 95% CI: -2.0 to -1.2 kg, I2=75%).

BMI: -0.51 kg/m(2), 95% CI: -0.76 --0.26, 9 trials, I2=77% 

WC: :- 0.3 cm, 95% CI: -0.58 --0.02 (15,671 women, 1 trial)
	Not relevant
	A





Appendix 4 (continues). Evidence table of studies on body weight, mortality, cardiovascular diseases and type 2 diabetes
Evidence table 2b: Type 2 Diabetes (T2D)

	Reference details 
	Study design

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time baseline to outcome 
	Dietary assessment method

	No of subjects analyzed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results 
(RR & 95% CI on less otherwise indicated)
	Confounders adjusted for
	Study quality  & relevance /comments

	Swinburn 
et al. 2001 



	RCT with
long-term follow-up
	Sub-sample from Workforce Diabetes Survey, Baseline 1988-1990

136 (M45 men, 21 women), ≈52 y, mean BMI~30 kg/m2, 67% Caucasians 
Glucose intolerant (2-h p-Glucose 7.0-11.0 mM, T2D in ~22%)
	BW, proportions with T2D & glucose intolerance
	Two diet RCT-groups: Reduced-fat vs. control (usual ad libitum) diet
	5 y
(1y, 2y, 3y follow-up)
	Weighed DR (2d/wk - on varying weekdays during counseling period). Monthly follow-ups

Validation not stated 
	5 y =103 
(1y=136,
2 y=104,
3 y=99)


	Dietary counseling provided in small groups monthly in 1st RCT-year 

I achieved 26 E% fat vs. 34 E% in C
	Estimated year for 5y follow-up 1993-1990

Drop-out= 24%
	At year 1, lower proportion of participants had T2D or IGT in the RF group (47% compared with 67%). No intervention effect was present at y 2, 3, or 5 

Relative to the C-group, the I-group had lower 2h-glucose levels at the 1 & 5y follow-up– but this could be due to a reduction in BW.

	Age, sex, ethnicity, baseline values
	B


	Salmerón et al. 2001



	PCS
	The Nurses’ Health Study I (NHS1), Baseline 1980

Exclusions
EI not 209-14.644 kJ/d, > 10 of the 61 items in FFQ blank, diabetes, cancer, MI, angina, stroke or coronary artery surgery

84 204 F, 34-59 y, 
BMI ≈ 24.4 kg/m2
	T2D
	Total fat, SFA, MUFA, & PUFA and animal & vegetable fat,
	14 y
	FFQ, semi-quantitative 

Validated vs. multiple 1-wk diet record. 
	84 204,
2507 incident cases of type  diabetes
	Exposure in 1st & 5th quintile (Q1 & Q5) (E%):
Total fat: 29 & 46 
Animal fat: 17 & 36 
Vegetable fat: 5 & 17
SFA: 11 & 19 
MUFA: 11 & 19 
PUFA: 2.9 & 6.2 

	1980-1994

Drop-out rate 0?
	RR Q5 vs. Q1
PUFA: 0.75 [0.65, 0.88] (p-trend=0.0002)

Vegetable fat: 0.60 [0.51, 0.71] (p trend <0.0001)

No association with tot fat, SFA or MUFA


	Age, EI, BMI, PA, smoking, alcohol , E% from protein, time period, & parental history of diabetes, 

Additional  adj. for vegetable & animal fat + SFA, MUFA, PUFA, tFA & cholesterol
	B

	Meyer
et al. 2001


	PCS
	The Iowa Women’s Health Study (IWHS)

41,836 F, 55-69 y (mean 61.5 y), BMI ≈ 26 kg/m2, 99% non-Hispanic white, & 50% alcohol abstainers

Incl. by age, sex & a valid Iowa driver’s license.

Exclusions:
Diabetes, implausible EI or incomplete FFQ.

	T2D
	Total fat, SFA, PUFA, MUFA, marine n-3 LCPUFA, tFA, cholesterol, Keys score, animal & vegetable fat
	11 y 
	FFQ
Repeated every 2nd y

Database not given

Validated vs. 5×24-h dietary recall (n=44)
	35,988,
1,890 cases
	Exposure in Q1  & Q5 (g/d):
Tot fat: 55.7 & 86.6 (Animal 29.1 & 56.8 & vegetable 18.6 & 41.7)
SFA: 19.3 & 31.8
MUFA: 20.4 & 33.8
PUFA: 8.9 & 16.6
tFA: 2.2 & 5.2
n-3 LCPUFA: 30 & 390 mg/d
Cholesterol: 185 & 382 mg/d

 
	- 1997

Follow-up rate 91% after 3 years, falling to 79% in 1997
	Replacement of SFA with PUFA (animal fat with vegetable fat) reduces risk: PUFA Q4&5 vs. Q1: RR: 0.84 [0.71, 0.98] (p-trend=0.02)

Veg. fat, RR Q5 vs. Q1: 0.78 [0.67, 0.91] (p-trend=0.001)

Associations in non-substitution models:
n-3 LCPUFA: RR Q5 vs. Q1: 1.20 [1.03, 1.39] p trend=0.006) & similarily adverse for cholesterol.

No associations for tot fat, SFA, & MUFA

	Age, EI, waist/hip (WHR),  BMI, PA, smoking, alcohol intake, education, marital status, residental area, hormone replacement therapy (HRT), Mg++ & cereal fiber

Also substitution models with incl. of dietary protein, total fat & other fat types.
	B

NB: Response rate <40%


	Kaushik
et al. 2009


	Pooled analysis in PCSs
	Three cohorts: NHS1, NHS2, & HPFS
152,700 women 
42,504 men, 
26-78 y, BMI≈24-25 kg/m2

Exclusions:
History of T2D, cancer, CVD, incomplete FFQ & implausible EI 

	T2D
	n-3 LCPUFA
	14-18 y
	FFQ, ~120 items, semi-quant, adm at 4-y intervals during the follow-up 

Database not stated

Validated vs. 2×1-week dietary records collected 6-8 mo apart
	195,204, 9,380 cases 
	Pooled exposure in Q1  & Q5: 0.06-0.09 vs. 0.36-0.62 g/d

	-2004 for NHS1 & HPFS & 2005 for NHS2

Drop-out not given
	Significant increased risk at high intake (Q4 & Q5 vs. Q1): RR=1.17 [1.07, 1.28] & RR=1.24 [1.09, 1.40], respectively (ptrend<0.001)
	Smoking, alcohol intake, PA, family history of T2DM, BMI, SFA, tFA, LA, caffeine, cereal fiber, GI, EI, (w: + menopausal status, HRT & use of contraceptives)
	B



	Djoussé et al. 2011


	PCS
	The Women’s Health Study (WHS)
39,876 female
subjects aged 45 y at entry (mv 54.6 y)

Exclusions:
Diabetes or missing data for n-3 LCPUFA, fish or key covariates (PA, smoking, alcohol intake, hypertension, BMI or menopausal status)

	T2D
	ALA, EPA, DHA & marine n-3 LCPUFA
	12.4 y
	FFQ

Database not given

Validated, but described in separate paper
	36,328, 2,370 cases of T2DM
	Exposure in Q1 & Q5 (g/d):
ALA: 0.79 & 1.59 
EPA: 0.01 & 0.12 
DHA: 0.04 & 0.27 
n-3 LCPUFA: 0.07 & 0.43 g/d
	- 2008
	HRs for Q5 vs. Q1
EPA: 1.38 [1.21, 1.59] (ptrend<0.0001)

DHA: 1.52 [1.33, 1.75] ptrend<0.0001)

n-3 PUFA: 1.44 [1.25, 1.65] (ptrend<0.0001)

No sign associations with ALA

	Age, BMI, EI, PA, smoking, alcohol intake, parental history of diabetes, postmenopausal status, red meat intake, LA; LNA, Mg++, tFA, SFA, cereal fiber, & GI
	B

NB: All data incl. exposure, outcome & confounders are self-reported

	Harding et al. 2004


	PCS
	The European Prospective Investigation of Cancer (EPIC)-Norfolk.
Baseline 1993-1997.
23,631 men & women 40-78 y (mean 58.6 y), BMI=26.2 kg/m2

Incl by address & age

Exclusions:
Diagnosis of diabetes, MI, stroke or cancer or incomplete data

	T2D
	Total fat, PUFA:SFA
	3 – 7 y
	FFQ (developed for the NHS), semi-quantitative, self-completed

Database not given

Validated vs. 16-d weighed food records (n=127 F)
	21 472,
414 cases
	Total fat (mv): 32-33 E%

PUFA:SFA ratio, Q1 vs Q5: 
< 0.326 vs. >0.666
	-2000
	Multivariate OR for 1-SD-change (0.22) in the PUFA:SFA ratio: 0.91 [0.81, 1.03]

(If not adjusted for BMI & WHR, the OR was 0.88 [0.78, 0.99])

NS association with total fat
	Age, sex, BMI, WHR,  EI, PA, smoking, alcohol intake, family history of diabetes, E% from protein, & total fat or MUFA intake 
	B

NB: Response rate 33%, & unequal confounders distribution in  cases & controls

	Wu et al. 2012
	SLR & meta-analyses
	16 studies including 18 separate cohorts.
540,184 individuals 
25,670 cases of incident T2DM.

Tabulated studies by Meyer 2001; van Dam 2002, Kaushik 2009 & Djoussé 2011 included. Study by Salmerón 2001 report on earlier findings from NHS.

Quality assessment of studies included design, study location, if the analysis was pre-specified or post hoc, subject inclusion and exclusion criteria, sample size, subject age, BMI, co-morbidities, gender, race, duration of follow-up (mean, median or max number of years), number of events, methods for dietary assessment and diagnosis of T2DM, laboratory procedure for fatty acid biomarkers measurements), covariates adjusted for, and multivariable-adjusted risk estimates including data needed to calculate its variance (e.g., CI, SE, or P-value).
	T2D incidence
	Dietary n-3 PUFA, dietary fish and/or seafood, circulating n-3 PUFA biomarkers
	4.0-16.7 y
	Not reported, but included in quality assessment tool
	540,184 individuals 
25,670 cases of incident T2DM.

	Categories of dietary intakes (quartiles, quintiles) 

Intake ranges:
ALA: 0,32-0.67 to 1-2.3 g/d
EPA: 4-77 to 41-204 mg/d
DHA: 19-159 to 72.354 mg/d
EPA+DHA: 0-85 to 382-1,793 mg/d

Biomarkers:
FA% in P-PL, P-CE, RBC-PL, RBC-membrane
	
	NS for dietary EPA+DHA (16 cohorts) RR per 250 mg/d: 
1·04 (95 % CI: 0·97, 1·10) 
NS for circulating levels of EPA+DHA (5 cohorts) RR per 3 % of total fatty acids: 0·94, (95 % CI: 0·75, 1·17). 

Dietary ALA (7 studies; RR per 0·5 g/d: 0·93 (95% CI  0·83, 1·04) and circulating ALA levels (6 studies) RR per 0·1 % of total fatty acid: 0·90 (95 % CI  0·80, 1·00, P = 0·06) NS trend towards lower risk of T2D.
	Multivariable-adjusted risk estimates without adjustment for the potential intermediates of blood glucose, triglycerides, or inflammatory biomarkers.
	B

	Wallin et al. 2012
	SR and meta-analysis of PCS
	PCS published through 15 Dec 2011, incl. reference lists of retrieved articles. 14 articles published between 2001 and 2011.

16 cohorts involving 527,441 participants and 24,082 diabetes cases
USA, Europe, Asia, Australia

	T2DM
	Fish consumption and/or dietary long-chain
n-3 fatty acids
	Not stated
	FFQ
	13 cohorts wit n-3 FAs

	Categories.
Ranges from <0.05- >0.15  to 0.09-0.62 g/d

European studies (3):
<0.05- >0.15 to 0.04-0.56 g/d
	Follow-up periods:
1986-1997 to 2002-2008

	Summary RR per 0.30 g/d increment in VLC n-3 fatty acids (95% CI)

U.S.: 1.17 (1.09–1.26)

European: 0.98 (0.70–1.37)

Asian/Australian: 0.90 (0.82–0.98)

	Age and sex; in all but 2 total energy intake, smoking and BMI; all but 3 for physical activity and alcohol intake
	B

Heteroge-neity. Lack of adjustment for important confounders in some studies





Appendix 4 (continues). Evidence table of studies on body weight, mortality, cardiovascular diseases and type 2 diabetes
Evidence table 2c: Cardiovascular diseases (CVD)

	Reference details 
	Study design 

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time baseline to outcome 
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results 
(RR & 95% CI on less otherwise indicated)
	Confounders adjusted for
	Study quality  & relevance /comments


	Howard et al. 2006, 


	Multi-centre RCT 
	Women’s Health Initiative Dietary Modification Trial (WHI-DT). Baseline 1993-1998
48 835 F, 50-79 y (mean 62y), mean BMI 29 kg/m2 ≈81% Caucasian, postmenopausal, fat intake ≥32 E%

Exclusions:
Prior cancer (except non-melanoma skin cancer in last 10 y), medical conditions with predicted survival <3 y, alcoholism


	CVD, fatal & non-fatal CHD, & stroke (all secondary outcomes)
	RCT to low fat (low SFA) among other advices or low grade diet information (habitual diet).
 
Secondary: total fat, SFA, MUFA, PUFA, P/S, tFA,& cholesterol
	8.1 y
	FFQ at baseline, after 1y, & every 3rd y

+ 4-d food records before RCT-allocation

Validated?
	n (annual incidence rate, %) in I-group: 

CVD 1,357 (0.86%), 

CHD 1,000 (0.65%) & stroke 434 (0.28%) 

C-group: 2,088 (0.88%), 1,549 (0.65%), & 642 (0.27%) 
	Dietary advice: 
I: Reduce fat intake to 20 E% (presumed reduction in SFA to 7 E%), increase intake of F+V & grains to 5 & >6 servings/d, respectively 
versus 
C: Diet-related materials 

	All included in the primary analysis
	No sign difference I vs. C in any of the outcomes 

Additional analyses:
Trend towards reduced CHD risk among those with the lowest SFA intake (<6.1 E%) (HR=0.82 [0.67, 0.99] p=0.05) 

All compared with those in the control group
	Age, BMI, EI, PA, smoking, energy expenditure (EE), high sChol, hypertension, diabetes, baseline CHD, HRT, ethnicity, education, income, & psychosocial factors
	B


	He et al. 2002 


	PCS
	Physician Health Follow-up Study (PHFS). Baseline 1986.
51,529 M, 40-75 y (mean ~54 y), BMI ~26±4 kg/m2 & mostly white,

Incl. by age, sex & profession 

Exclusions:
Stroke or any other CVD, incomplete FFO, implausible EI, or lack of info about fish intake

	Stroke (IS & hemorr-hagic (HS))
	n-3 LCPUFA 
(& fish)
	12 y 
	FFQ semi- quantitative every 4th y

USDA & Harvard University Food Composi-tion Database

Validated vs. biomarkers & 2×1 wk-WDR (n=127)
	43 671, 
608 stokes (377 IS, 106 HS, & 125 unclassi-fied)
	n-3 LCPUFA intake in Q1 vs Q5: <0.05 g/d vs ≥0.6 g/d

	- 1998
	IS: RR
Q2 vs. Q1: 0.56 [0.35, 0.88]; 
Q3 vs. Q1: 0.63 [0.40, 0.98]
Q4 vs. Q1: 0.54 [0.32, 0.91], 
Q5 vs Q1: NS (p-trend=0.73)

No association with the risk of total stroke or HS
	BMI,PA smoking, alcohol, history of hypertension, hyper-choloesterole-mia, aspirin, fish oil or multi-vitamins, EI, tot fat, SFA, tFA, K+, Mg & Fruit & Veg
	B


	He et al. 2003


	
	HPS
51,529 male, US health professionals

Exclusions:
Implausible EI , incomplete diet data & previous CVD or T2D, 


	Fatal & non-fatal stroke
	Total fat, animal fat, vegetable fat, SFA, MUFA, & PUFA, (tFA, &cholesterol)
	14 y
	116 item semi-quant FFQ every 4th y.

USDA & Harvard University Food Composi-tion Database

Validated vs. 2×1wk dietary records 6-8 mo apart in 127 men 45-70 y.
n-3 LCPUFA validated vs. adipose tissue

	43,732,
725 cases incl. 455 IS, 125 HS & 145 strokes of unknown type
	Exposure in Q1 & Q5:
Tot fat: 54 & 86 g/d, 
Animal & vegetable fat: 25 & 54 g/d & 20 & 42 g/d, resp.

SFA/MUFA/PUFA: 17 & 31/20 & 34/10 & 17 g/d. 
	1986-2000


	No sign. association between any of the fat variables & risk of stroke
	Age, EI, BMI, PA, smoking, hyper-cholesterolemia, history of hypertension, aspirin or multivitamins, alcohol intake, K+, fibre, vit E, & F+V plus for other FA on certain outcome
	B


	Mozaffa-rian et al. 2005


	
	HPS
51 529 male, US health professionals 

Exclusions:
Prevalent CVD or implausible EI 


	CHD (total, MI, sudden cardiac death, SCD)
	Intake of EPA + DHA & ALA 
(+ interaction with n-6 PUFA)
	14 y
	116 item semi-quant FFQ every 4th y.

USDA & Harvard University Food Composition Database

Validated vs. 2×1wk dietary records 6-8 mo apart in 127 men 45-70 y.
n-3 LCPUFA validated vs. adipose tissue
	45,722, 
2,306 CHD events incl. 1,521 non-fatal MI, & 218 SCD 
	Median intake [10th, 90th] g/d: 
EPA+DHA: 0.25 [0.070, 0.57]
ALA: 1.08 [0.79, 1.47]  
n-6 PUFA: 11.2 [7.6, 15.9] 

	- 2000

Overall follow-up rate= 96.4%

	EPA+DHA intake above vs. below median was not associated with overall CHD, but with SCD: HR=0.65 [0.47, 0.88] indep. of n-6 PUFA.

ALA (1g-increments) (but not LA) tended to be associated with overall CHD: HR=0.84 [0.71, 1.00], and this was indep. of LA, but there was an interaction with EPA+DHA on overall CHD & non-fatal MI (p=0.006 & 0.003, resp.).
At EPA+DHA <0.1 g/d:
CHD: HR=0.53 [0.34, 0.83] & Non-fatal MI: HR=0.42 [0.23, 0.75] 

	Age, BMI, EI, PA, smoking, alcohol intake, history of diabetes, hyper-tension & hyper-cholesterolemia, aspirin use,  intake of protein, SFA, MUFA; tFA & fiber (+ ALA) 
	A


	Virtanen et al. 2008


	PCS
	HPS
51,529 male health professionals aged 40-75 y at baseline 1986.

Exclusions:
CVD or cancer at baseline, lack of diet info or implausible EI 

	Primary outcomes: incidence of major chronic diseases, i.e. CVD, cancer or other non-traumatic deaths
	Intake of fish & n-3 LCPUFA (EPA+DHA)

+ potential interaction with n-6 PUFA
	18 y
	116 item semi-quant FFQ every 4th y.

USDA & Harvard University Food Composi-tion Database

Validated vs. 2×1wk dietary records 6-8 mo apart in 127 men 45-70 y.
n-3 LCPUFA validated vs. adipose tissue 
	40,230, 
3,639 CVD events cases 
	Exposure (mean) in Q1 & Q5 for fish intake: 0.04 & 0.85 g EPA+DHA/d
	1986-2004 

8% in every 2y-cycle
	No association with CVD events: 
RR in deciles: 0.998 [0.985,1.012]
	Age, BMI, EI, PA, smoking, alcohol intake, diabetes, hypertension & hypercholesterolemia, family CVD or cancer, aspirin use, vitamin use, fiber, tFA, SFA, n-6 PUFA, GI, & red meat.
	B


	Iso et al. 2001 


	PCS
	Nurses’ Health Study I (NHS1). Baseline 1976 – but dietary baseline at 1980 examination.
Incl. by profession, 30-55 y & living in one of 11 states.

Exclusions:
Incomplete FFQ, implausible EI, cancer, angina, MI, stroke, or other CVD 

121,700 US women 34-59 y & 94-98% white in cohort 
98,462 with FFQ
	Stroke: Main focus intra-parenchymal hemorrhages, (IP-HS), but also subarach-noid hemorr-hages (SA-HS) & ischemic strokes (IS)
	SFA & tFA
	14 y
	61 item semi-quant FFQ 

USDA Food Composi-tion Database

Validated vs. 4×1wk dietary records in 150 women
	85,764, 
690 cases (74 IP-HS, 129 SA-HS, 385 IS, & 102 unclassi-fied strokes)
	Exposure in Q1 & Q5 (g/d):
SFA: 20 vs. 36
tFA: 2.5 vs. 5.7


	1980- 1994
	RR for SFA:
Q2 vs. Q1: 0.30 [0.12, 0.80]
Q1 vs Q2-Q5: 2.82 [1.23, 6.47] p=0.01)


	Age, BMI, PA, EI, smoking, alcohol intake, time interval, menopausal status, HRT, histories of hypertension, diabetes, hyper-cholesterolemia, use of aspirin, vit E, & multivitamin, intake of Ca++, cholesterol, MUFA, PUFA (LA), n-3 PUFA, & vegetable protein (+ SFA or tFA)
	B


	Hu et al. 2002



	PCS
	NHS
84,688 initially free of cardiovascular disease and diabetes in 1980 with adequate FFQ.
(98,462 with 1980 FFQ)

Exclusions:
History of cancer (except non-melanoma skin cancer), angina, MI, stroke and other CVD, incomplete FFQ or implausible EI 

	Total CHD, fatal CHD, non-fatal MI
	n-3 LCPUFA
	16 y
	116 item semi-quant FFQ previous year, repeated every 2nd y

USDA Food Composi-tion Database

Validated vs. dietary records

	84,688, 
1,513 cases (484 CHD deaths, 1,029 non-fatal MIs)
	n-3 LCPUFA in Q1 & Q5: 0.03 & 0.24 E%.
Cumulative mean intake.
	1980 - 1996
	RR for total CHD:
Q3 vs. Q1 =0.79 [0.66, 0.94], Q4 vs. Q1 = 0.69 [0.57, 0.84] & Q5 vs. Q1 = 0.69 [0.57, 0.84] (ptrend<0.001)
RR for fatal CHD:
Q3 vs. Q1 =0.69 [0.50, 0.94], Q4 vs. Q1 = 0.54 [0.38, 0.75] & Q5 vs. Q1 = 0.62 [0.44, 0.88] (ptrend<0.001)
RR for non-fatal CHD:
Q4 vs. Q1 =0.78 [0.62, 0.98] & Q5 vs. Q1 =0.73 [0.57, 0.93] (ptrend=0.003)

	Age, EI, BMI, physical activity, smoking, alcohol intake, menopausal status, HRT, aspirin, multivitamin, vit E, history of hypertension, hypercholesterolemia, diabetes, intake of tFA, PUFA/SFA, & fiber
	B


	Oh et al. 2005

	PCS
	NHS
78,778 women initially free of cardiovascular disease and diabetes in 1980 with adequate FFQ.

Exclusions:
Implausible 1980 diet info, implausible EI and extensive blanks, history of CVD, cancer, diabetes or hypercholeste-rolemia <1980
(total 98,462 with FFQ)
	Risk of CHD
	Dietary fat (?) – analysis for total fat, SFA, MUFA, PUFA, LA & tFA
	20 y
	116 item semi-quant FFQ previous year, repeated every 2nd y

USDA Food Composi-tion Database

Validated vs. dietary records 
	78,778, 
1,766 cases
	Mean total fat intake in 1980 & 1998 (E%): 40 & 29

Median Q1 & Q5 (E%): 
tot fat: 28.3 & 44.0 SFA:10.1 & 17.6
MUFA: 10.6 & 18.0
PUFA: 4.1 & 7.4 


	-2000

Follow-up rate 98%
	No sign association in multiple adj. analysis for total fat, SFA or MUFA, but sign association for PUFA: RR Q5 vs Q1: 0.75 [0.60, 0.92] 
p-trend=0.004
	Age, BMI, smoking, alcohol intake, family history of MI, history of hypertension, menopause status, HRT, aspirin use, vitamin use, vit E, physical activity, EI, protein & cholesterol intake

Individual FA-classes furthermore, for each other, ALA, n-3 LCPUFA, cereal fiber & fruit and veg intake
	B


	Albert et al. 2005


	PCS
	Nurses’ Health Study II (NHS2). Baseline 1984. 

Included: Baseline diet data, free from cancer (except non-melanoma skin cancer) 

Women, 30-55 y (mean ≈ 51 y)

	Risk of sudden cardiac death (SCD), other coronary death & non-fatal MI
	Intake of ALA 
	18 y
	FFQ, semi-quant

	76,763, 
2,06 SCD, 
641 other coronary deaths & 1604 non-fatal MI
	Exposure (median absolute intake) in   Q1 & Q5 (g/d): 
LNA: 0.66 & 1.39
	- 2002

Drop-out rate 0?
	Decreased risk of SCD: 
RR Q5 vs. Q1: 0.60 [0.37, 0.96] (p-trend: 0.02)

No association between ALA-intake & risk of other (non-sudden) fatal CHD events or non-fatal MI

	Age, EI, BMI PA,, smoking, alcohol intake, history of CVD, hypertension, diabetes, hyper-cholesterolemia, family history of MI, menopause, HRT,use of multivitamins, vit E, aspirin, tFA, PUFA/SFA, & n-3 LCPUFA

	B

	Belin et al. 2011
	PCS
	The Woman’s Health Initiative Observational Study (WHI-OS)
84 493 50-79 y, healthy post-menopausal women who were unwilling or ineligible for WHI-DT

Exclusions:
Heart failure or missing data about fish intake or covariates 

	Incident heart failure (HF)
	Intake of EPA+DHA, LNA & tFA 
(+ baked/broiled & fried fish)
	Mean 10.0 y
	FFQ from Women’s Health Initiativ Study

Validation not described but probably done!!
	84 493 (?), 1858 cases of HF
	Exposure in Q1 & Q4 (g/d): 
DHA+EPA: <0.05 & >0.16
LNA: <0.71 & >1.46 tFA: <1.89 & >4.75 g/d

(Information of fish intake also available)
	- 2008

Drop-out =?
	No significant associations observed with any of the exposures
	Age, BMI, PA,  smoking, alcohol intake, ethnicity, education, diabetes, hypertension, history of CHD, fiber, fruit & veg & SFA intake, 

For tFA & EPA+DHA additionally for LAN & LA and for LNA for DHA+EPA & LA

	B
NB: Focus on fish, FA-data only as OSM.

	Wang et al. 2010
	Cohort analysis in non-dietary RCT
	Women’s Health Study (WHS) a RCT to aspirin & vit E. Baseline 1992-1995
39,876 ≥39 y, BMI 24.5 kg/m2, 94% white

Exclusions:
Implausible EI, incomplete FFQ & CVD or cancer at baseline.

	Hypertension
	Intake of SFA, MUFA, & PUFA  
+ n-3 PUFA, n-6 PUFA, n-6/n-3 PUFA-ratio, P/S & tFA
	12.9 y
	FFQ

US Dept of Agriculture food composition tables

Validated vs. 4×1wk diet records 
	28100, 13633 cases
	Intake (range) (g/d): SFA 2.55-51.4
MUFA 3.39-52.0 
PUFA 2.10-40.5
tFA 0.01-12.4
	-2007
	SFA, MUFA & PUFA was associated with hypertension, but these associations disappeared after adjustment for BMI and history of diabetes & hypercholesterolemia 


	Age, race,  EI, RCT-treatment, PA, smoking, alcohol intake, HRT, post-menopause status, Ca++, K+, Na+ & fiber 

+ BMI, history of diabetes & hyper-cholesterolemia, 
	B


	de Oliveira Otto et al. 2012


	PCS
	The Multi-Ethnic Study of Atherosclerosis
(MESA). Baseline 2000.
6,814 (50% women), 45-84 y, mean BMI ~ 28 50% white.

Exclusions:
Previous CVD, T2D, extreme EI, unreliable info

	CVD (incl. incidence of MI, resuscita-ted cardiac arrest, definite & probable angina, CHD death, stroke, stroke death, or other CVD-death)
	SFA (total & from different sources)
	~7 y 
	120 item FFQ

Database: Nutrition Data Systems for Research;
University of Minnesota

Validated vs. 8×24 h-recalls in different ethnic groups
	5,209,
316 CVD cases, incl.
231 CHD events
	Mean SFA intake 10.2 ± 3.2 E% & mean in quitiles from 12.2 253 g/d.
	2000-2010

Drop out 24%
	Decreased overall CVD risk at higher SFA intake (per 5 g/d & 5 E%, resp.): 
HR: 0.86 [0.75, 0.97] (p=0.02)
0.71 [0.56, 0.89] (p=0.01), but dep. on food source: 

Dairy (per 5 E%) 
HR: 0.62 [0.47, 0.82] (p=0.01) (slightly lower effect per g/d as total SFA)
Meat (per g/d) HR=1.26 [1.02, 1.54] (p=0.03) (similar but p=0.06 in E%-analysis), 
NS for plant, butter or mixed sources of SFA

	Sex, age, BMI, EI, PA, smoking, alcohol intake education, , center, ethnicity, use of diet-supplements & cholesterol- lowering drugs, dietary fiber, F+V, vit E, tFA,& PUFA
	B


	Oomen et al. 2001
	PCS
	Zutphen, Baseline 1960 + 1985 - 1985 defined as baseline for all.
667 men, 71.1±5.2 y, BMI 25.5±3.2 kg/m2

Exclusions:
Previous diagnosis of CAD


	Coronary artery disease (CAD)
	Intake of ALA
	10 y
	Cross-check dietary history every 5th y

Dutch food compo-sition tables
	664, 
98 with CAD hereof 49 fatal
	Median ALA intake in tertiles: 0.40, 0.51 and 0.67 E%
	-1995

3 out of 667 lost to follow-up
	Adverse associations between tertiles of ALA intake and CAD (both total & fatal) in crude & age + energy adjusted models, but not in multiple-adj. models (RRT3 vs T1=1.68 [0.68, 3.29] & 1.59 [0.62, 4.08], respectively). 
Sub-analysis of LNA from tFA containing sources (RR=1.90 [1.06, 3.40] p=0.04), but NS in tFA free, -indicating high risk of confounding.

	Age, BMI, EI, smoking, alcohol, use of vitamins, Protein intake, fiber, SFA, MUFA, LA, n-3 LCPUFA, tFA & cholesterol.
	B

NB: Few cases


	Streppel et al. 2008

	
	Baseline 1960 (+ 1985)
Men, 49-65 y BMI: 24.1±2.7

Inclusion by birth date (1900-1919) & and address (>5y in Zutphen)

No exclusions

	Overall CHD death & sudden cardiac death (SCD)
	Fish consumption & intake of n-3 LCPUFA
	40 y
	
	1,373 
348 CHD deaths hereof 66 SCD
	Average intake of EPA+DHA from fish varied between 136-236 mg/d in 1960-2000 (fish intake ranged from 16-21 g/d)
	-2000
	HR for 250 vs. 0 mg/d for CHD or SCD: 0.65 [0.40, 1.06] & 0.68 [0.23, 2.02], respectively.

For CHD: interaction with age (p<0.10). The association was significant at the earlier survival ages, but not for CHD deaths in old age (HR at 50y=0.30, 60y=0.45, 65y=0.60 & 70y=0.75 (NS). 

	EI, BMI, smoking, alcohol, SES, sBP, diabetes, F+V, SFA, MUFA, PUFA, & tFA
	A

NB. Focus om fish LCPUFA
. 

	Dijkstra et al. 2009


	PCS
	The Rotterdam Study 
5,299 (41% men), ~ 67.5 y,
BMI: ~ 26.4 
Inclusion by age & address

Exclusions:
Prevalent HF or MI, or incomplete FFO 


	HF
	Fish intake & n-3 LCPUFA (EPA+DHA) 
	11.4 y
	Checklist of foods & drinks consumed >2 times/y & semi-quant FFQ interview

Validated but not described vs. what
	5,299
669 cases of HF
	EPA+DHA exposure in Q1 & Q5: <28 & >212 mg/d

	-  2006

Drop-out
	No associations between any of the quintiles of EPA+DHA intake and the risk of HF
	Age, sex, BMI, EI, smoking, alcohol intake,  education, SFA, tFA, & meat intake 
	B 


	Heine-Bröring et al. 2010


	
	The Rotterdam Coronary Calcification Study (a sub-cohort from The Rotterdam Study)
1,570 men & women, ~64y
BMI: ~26 kg, inclusion: 62-85 y, living in a suburb of Rotterdam & completed the 3rd phase of the Rotterdam study.

Exclusions:
Missing data for xxx & CT scans, & prevalent CAD

	Coronary calcification
	Marine n-3 LCPUFA (EPA+DHA) 
	~ 7 y
	
	1,570
severe calcifica-tion observed in 39% of men & 18% of women
	EPA+DHA exposure in T1  & T3: <57 & >155 mg/d

	-  2000

	No associations between tertiles of EPA+DHA intake & prevalence of mild/moderate or severe calcification
	Age, sex, BMI, EI, PA, smoking, alcohol intake, educational level, diabetes mellitus, intake of SFA, LA, tFA, meat, & F+V
	B


	De Goede et al. 2010


	PCS
	The Monitoring Project on Risk Factors for Chronic Diseases (MORGEN). Baseline 1993-1997.
22,654 (45% men), 20-65 y,  (mean 42.1 y), mean BMI: ~25.

Exclusions:
No informed consent for vital status follow-up, lack of FFQ info, extreme EI or history of MI or stroke 


	Fatal CHD, fatal MI, non-fatal MI
	EPA+DHA & fish intake
	9-14 y 
(mean 11.3 y)
	FFQ, self-administered

Validated vs. 12 monthly 24-hour recalls in 121 Dutch men and women
	21,342, 
82 fatal CHD cases (64 of those were fatal MI), 252 non-fatal MI cases 
	EPA+ DHA exposure in Q1  & Q4: <62 & >194 mg/d

(Fish intake: <3.3 & > 14 g/d)

	
Drop-out rate = 0 (or very little at least)

	EPA+DHA vs. fatal CHD HRQ4 vs. Q1=0.51 [0.27, 0.94] (p-trend=0.05)
& vs. fatal MI HR=0.38 [0.19, 0.77] (p-trend= 0.01), but no association for non-fatal MI.

(For fish intake vs. fatal CHD: HRQ3 vs. Q1=0.50 [0.26, 0.97] & HRQ4 vs. Q1 =0.52 [0.28, 0.95] (ptrend= 0.02) and vs. fatal MI: HR Q4 vs. Q1=0.40 [0.19, 0.86] (ptrend<0.01), but no assoc. for non-fatal MI)

	Age, sex, BMI, EI, smoking, alcohol intake, social economic status, use of vitamin or mineral supplements or hypertension or hypercholesterolemia drugs, family history of CVD, SFA, & F+V
	B

NB: Response rate 45%. Few cases

	De Goede et al. 2011



	PCS
	‘‘Monitoring Project on Risk Factors for Chronic Diseases’’
(MORGEN Study). EPIC
20,069 healthy men and women, aged 20 to 65 years. 

Exclusions
No informed consent for vital status follow-up, lack of dietary information, extreme EI, history of MI or stroke, use of lipid or blood pressure lowering medication, or diabetes

Mean age: 41.5± 11.1 y

	CHD events, total stroke & IS
	Intake of ALA
	8-13 y (median 10.5 y)
	Habitual diet was assessed at baseline.
Dutch EPIC
FFQ, self-adm 178-
item FFQ covering the previous year.
Validated for several food groups and nutrients.
Dutch food
composition table’’ of 1998, for individual fatty acids, the table of 2001

	20,069,
280 CHD events & 221 strokes (80 cerebrovascular IS, 59 transient IS, 47 HS & 35 unspecified strokes)
	ALA exposure in Q1 & Q5: 1.0  & 1.9 g/d
	Recruit-ment 1993-1997

Drop-out= ??
	Total stroke 
HR vs. Q1: 
Q2: 0.65 [0.43, 0.97], Q3: 0.49 [0.31, 0.76]
Q4: 0.53 [0.34, 0.83]
Q5: NS

IS HR vs Q1: 
Q3: 0.45 [0.26, 0.79]
Q4 = 0.56 [0.32, 0.97]
Q5 = NS 

No association with CHD events


	Age, sex, BMI, EI, smoking, alcohol intake education level, parental history of MI, , vit C, β-carotene, fiber, SFA, tFA, & PUFA (except LNA intake) 
	A


	Jakobsen et al. 2009
	Pooled analysis of 11 PCSs
	Incl. prospective cohorts with >150 CVD-events, dietary data collected by validated method.
344,696 (71% women), primarily white

Exclusions:
Subjects <35 y, history of CVD, diabetes or cancer or extreme EI.

Cohorts: AHS, ARIC, ATBC, FMCHS, GPS, HPFS, IIHD, IWHS, NHS1, NHS2, VIP, & WHS. Baseline 1963-1993.
	CHD-events (fatal & non-fatal)
	Substitution of SFA with PUFA, MUFA or CHO
	10 y
	Varies between cohorts
	344,696, 5,249 cases hereof 2,155 deaths
	Varies between cohorts
	Varies between cohorts (1973-1998)
	CHD-event risk for a 5 E% substitution.

HR PUFA for SFA: Fatal: 1.19 [1.00, 1.42]
Non-fatal: 0.87 [0.77, 0.97]
CVD-death: 0.74 [0.61, 0.89].

HR MUFA for SFA:

HR CHO for SFA:

No sign interaction between diet & sex and no sign heterogeneity between cohorts.
	Age, sex, Year, BMI, PA, smoking, alcohol intake, education, history of hypertension, fiber & cholesterol. 
	A

NB: Quality assessed as a regular PCS


	Mozaffa-rian et al. 2010
	SR and meta-analysis of RCTs
	8 RCTs published through June 2009.

Feeding trials or dietary advice
	CHD events
	Increased PUFA replacing SFA

	1-8 y mv
	Chemical analysis, weighed food records, questionnaires
	13,614 subjects
1,042 CHD events
	Replacement of 5 E% SFA with PUFA

E%, mv (range)

PUFA
I: 14.9 (8-20.7)
C: 5.0 (4.0-6.4)

SFA intake not given. 
	1968-1992
	RR (95% CI) for CHD risk

Overall:
RR = 0.81 (0.70–0.95, p = 0.008)

Per 5 E% PUFA
RR = 0.90 (0.83–0.97)

Study duration was an independent determinant of risk reduction (p = 0.017), with studies of longer duration showing greater benefits.

	n.a.
	A/B

	Jakobsen et al. 2010
	PCS
	Diet, Cancer & Health (DCH). Baseline 1993-1997 
Men (47%) and women 50-64 y (md=56) 
Median BMI 25(80%-range 21-31) born in DK and living in Cph/Aarhus, 

Exclusions:
Previous MI, cancer, diabetes & lack of diet data
 
	MI (fatal & non-fatal)
	Intake of SFA vs. CHO with high, medium or low GI
	12 y
	FFQ, semi- quant & FoodCalc

Validated vs. 2×7-day WDR 
	53,644, 
1,943 MI cases (537 F & 1406 M)
	Exposure (median): SFA 14 E% (80%-range 11-18)I 
CHO 45 E% (80%-range 38-52) 
	-2003
	No sign association between substitution of SFA with total CHO.
HR for replacing SFA with high-GI CHO: 1.33 [1.08, 1.64]. 

The association were most pronounced in men, but gender did not significantly modify the effect
	Sex, BMI, EI, PA hypertension, education, smoking, alcohol intake, & E% from MUFA, PUFA, protein & glycemic CHO. 
	B

NB: Response rate 35%. Lack of adjustment for energy intake

	Jakobsen et al. 2004


	PCS
	The Glostrup Population Studies (GPS) (4 cohorts)
Baseline 1974 -1993
3,797 men &women 30-71 y
with dietary info from 7-d WDR or dietary history interview, info about total fat, SFA, MUFA & PUFA.

Exclusions:
Implausible EI & diagnosis of diabetes mellitus or CHD

	CHD
	E% from total fat, SFA, MUFA, PUFA instead of a similar amount of E% from CHO
	16 y
(7-22y)
	3 553 participants completed a 7-d weighed food record, remaining 244 underwent a dietary history interview

Validated but described elsewhere
	3,686, 
326 cases 
(98 F, 228 M)
	Median intake [10th, 90th] (E%)
Tot fat: 46.0 [36.6, 54.4] in F & 46.9 [37.4, 55.1] in M
SFA: 19.5 [14.1, 24.8] in F & 19.7 [14.5, 24.8] in M
MUFA: 15.2 [11.3, 18.6] in F & 15.8 [12.1, 19.4] in M
PUFA: 6.5 [4.5, 9.5] in F & 6.5 [4.4, 9.3] in M

	-  1998

Drop-out 11.5%
	Substitution with 5 E% intake of tot fat, SFA, MUFA or PUFA for CHO not associated with increased CHD risk.
Among >60y in a stratified analysis: 
HR for substitution with 5 E% CHO for Tot fat: 1.74 [1.15, 2.64]
SFA: 2.68 [1.40, 5.12]
MUFA: 2.56 [1.15, 5.73]
PUFA: NS 

	E%)of the variable of interest as (5% unit), adj. for EI, E% from protein & E% other major FAs, cohort identification, BMI, PA, smoking,  alcohol intake, education, familial history of MI, SBP, dietary fiber & cholesterol
	B


	Laaksonen et al. 2005


	PCS
	Kuopio Ischaemic Heart Disease Risk Factor (KIHD) Study
2,682 men,  42, 48, 54, or 60 years old at baseline, 1984 - 1989.

Exclusions:
History of CVD, diabetes,
or cancer at baseline (n=1,123)
	All-cause
and CVD deaths
	Total fat, SFA, MUFA, PUFA, LA, ALA

Serum esterified and non-esterified fatty acids
	14.6 y (mv)
	4-day food records, 3 workdays and 1 weekend day.

NUTRICA software (National Public Health
Institute, Turku, Finland)
	1,551
78 men died of CVD and 225 of any cause
	Mean intakes, E%

TotFat: 39.7
SFA: 19.4
MUFA: 12.4
PUFA: 4.5
LA: 3.5
ALA: 0.6
	Follow-up Dec 2001
	CVD mortality
RR Q3 vs Q1 (95% CI)
PUFA/SFA ratio:
Sign inverse association in all models

NS for total fat, PUFA

Continuous variable:
ALA::
model 1: 0.37 (0.18-0.77); 
model 2: 0.43 (0.20-0.90); 
model 3: 0.41 (0.18-0.91); 
model 4: 0.42 (0.18-0.95).

Total mortality:
NS for total fat and FAs
	Age and year of examination (model 1); + smoking, alcohol consumption, adult socioeconomic status and moderate to vigorous leisure-time physical activity (model 2); + plasma lipid-standardized a-tocopherol levels, plasma ascorbic acid, and dietary total energy and energy-adjusted saturated fat and fiber intake (model 3); + LDL-cholesterol concentrations, SBP, blood pressure medication, family history of ischemic heart disease, C-reactive protein concentrations, fasting concentrations of insulin and
Non-esterified fatty acids, and body mass index (model 4)
	B

	Vedtofte et al. 2011


	
	Glostrup Population Studies (4 cohorts). 3,277 healthy Danish women and men (~50/50%) free of known IHD. 30-70 y (mv 50.6 y), mean BMI 25 & 23, resp.
Baselines during 1974-1991

Exclusions:
Diagnosis of IHD, diabetes or missing confounding variables

	IHD identified via National registers
	Intake of LA, LNA & n-3 LCPUFA
	23.3 y
	7d-weighed food records.

DANKOST & Danish Food Composition Tables

Validated previously
	3,277, 
471 cases
	Mean intake of LA, LNA & n-3 LCPUFA F & M: 8.38, 1.2 & 0.28 g/d and 10.9, 1.6  & 0.38 g/d, respectively
	Not given
	Sign assoc for n-3 LCPUFA in women: RR T1 vs. T3: 0.62 [0.40, 0.97], 
Similar non-sign effect size was observed in men. 

No associations with LNA or LA and no interactions between ALA and LA or n-3 LCPUFA. 
	Sex-specific analysis with age as time variable and adj. for: EI, PA, BMI Smoking, education, family history of MI, SBP, alcohol intake, & the other PUFAs, respectively
	B


	Strøm et al. 2012


	PCS
	The Danish National Birth Cohort (DNBC)
Baseline 1996-2002
63,276 women, 16-47 y (mv 29.9 y). Included: pregnancy & fluent in Danish

Exclusions:
Intake of fish oil supplement

	CVD (hyper-tension, cerebro,vascular disease, & IHD)
	Intake of fish &   n-3 LCPUFA
	6-12 y (md 8 y)
	Semi-quant FFQ & computer-assisted telephone interviews in gestation week 12 & 30

Validation vs. 7-d WDR & RBC FA composition in a subset of the cohort 
	48,627,
577 CVD events (328 hypertensive disease, 146 cerebrovascular disease, 103 IHD)
	n-3 LCPUFA exposure in Q1 & Q5 (median):
0.06 & 0.73 g/d

(fish intake ranged from 0 (6%) to >30 g/d)

	-2008

Drop-out rate not given, but estimated to be around 10%
	Increased overall CVD risk at lowest 3% of n-3 LCPUFA intake (0.06 g/d) vs. Q5: 
HR Q1 vs. Q5: 1.91 [1.26, 2.89] (p-trend=0.023)

Analyses with separate outcomes 3rd percentile vs. Q5: Hypertension 
HR:1.81 [1.03, 3.19], 
Cerebrovascular 
HR: 2.34 [1.10, 4.99], IHD HR: 3.80 [1.53, 9.42] 

Overall CVD vs. fish intake Q5 vs. Q1 HR=1.54 [1.13, 2.11] (p=0.038), but NS with other quintiles

	Pregnant BMI, PA, EI, smoking, school, cohabitant status, parity, occupation, pregnant alcohol intake, dietary fiber, SFA & tFA
	B

NB: Response rate ~25% 

	Levitan et al. 2009
	PCS
	The Cohort of Swedish Men. Baseline 1997-1998
48,850 45-79 y

Exclusions:
Missing or incorrect national ID no, missing questionnaire  data, implausible EI, previous diagnosis of cancer (except non-melanoma), history of HF, MI, or diabetes 

	HF
	Fatty fish & 
n-3 LCPUFA
	Median 7 y
	FFQ, self-adm

Validated vs. 14×24-h recalls and 4×1 wk WDR
	39,367, 
597 cases of HF
	n-3 LCPUFA exposure in Q1 & Q5: 0.15 g/d & 0.71 g/d


	- 2004

Drop-out=?
	HR for Q3 vs. Q1 for n-3 LCPUFA =0.67 [0.50, 0.90], but no sign association for other quintiles

	Age, BMI, PA, EI, smoking, alcohol, education, family history of MI <60 y, marital status, self-reported history of hypertension, hypercholesterolemia, dietary fibre, Na+, & red or processed meat
	B


	Järvinen et al 2006

	PCS
	Finnish Mobile Clinic Health Study (FMCHS). 6 regions in Finland.
Baseline 1966-1972.
5,220 (53% men, 47 women),30-79 y, Mean BMI ~26
Inclusion by age

Exclusions:
Heart disease

	Coronary heart mortality
	Fish intake(total, seawater & lake) & n-3 LCPUFA
	21.5 y
	Dietary history interview & 
Finish food composition tables

Reproduci-bility assessed 
	2,775 men, 2,445 women, CHD deaths 335 in men & 163 in women
	Exposure (mean) in Q1 & Q5 from fish:
EPA+DHA: 
Q1: 0.1 g/d
Q5: 0.6 (women)
0.9 g/d (men)
	-1992
	NS for n-3 LCPUFA
	Age, EI, BMI, BP, s-chol, smoking, geographic area, occupation & diabetes 
	B

NB: Response rate  ~42% & not able to distinguish n-3 LCPUFA & fish

	Montonen et al. 2009
	
	Finnish Mobile Clinic,
3,958 men & women aged 40-79 years, free of heart disease, baseline health examination survey 1967 to 1972.

Energy intakes between 3,347 and 25,104 kJ (800 and 6,000 kcal).

	Cerebro-vascular disease, stroke (intracere-bral haemorr-hage or thrombotic stroke)
	Fish consumption (total, salted, smoked & secondarily marine n-3 LCPUFA)
	28 y
	Dietary history interview & 
Finish food composition tables

Reproduci-bility assessed 
	3958, 
659 cases (364 thrombotic, 80 intra-cranial & 40 subara-choidal haemorrhage
	Mean fish intake, Q1 vs Q4: 6-32 g/d (30% salted, & 15% smoked) 

n-3 LCPUFA intake: 0.1-0.7 g/d
	-1994  

Drop out not given.
	No significant association with marine n-3 LCPUFA or fish intake. 

	Age, sex, EI, BMI, s-chol, physical activity, smoking, hypertension, diabetes, post-menopausal hormones, region, occupation, & diet components (fruit & vegetables, berries & butter)
	B

NB: Focus on fish and marine n-3LCPUFA


	Hooper et al. 2012a
	SLR & meta-analysis of RCTs
	Men & women of different risk profiles (33 of the included 48 RCT were in low risk populations and 10 in CVD patients), primarily Western countries with Caucasian populations (only 1 RCT from the Middle East).
	All-cause mortality, CVD mortality & morbidity. Secondary outcomes: MI (fatal or non-fatal), stroke, cancer (death or diagnosis) & T2D diagnosis.

Tertiary outcomes: Body weight and CVD risk markers (plasma lipid profile & BP)
	Dietary interventions Advice, alone (35 RCTs) or with additional oil or margarine (9 RCTs) or controlled diets (16 RCTs) with focus on reduction in total fat or SFA or an exchange of SFA with UFA & cholesterol
	>6 mo
	Mixed but most rely on self-reported dietary assess-ments
	For CVD mortality:
65,978 (24 RCTs), 
1,407 death 

For overall CVD events: 65,508, 
4,887 cases (event rate=7%)
	Varied and of no importance as showed by stratified sub-group analysis.
	Studies published in the period 1965-2010
	CVD total mortality: No effect of any fat intervention: RR=0.94 [0.85,1.04] with a high grade of evidence.

CVD events reduced by any dietary fat intervention: RR=0.86 [0.77, 0.96], but with substantial hetero-geneity (I2=50%) and moderate grade of evidence. The effect was driven by RCTs that substituted SFA with UFA (p=0.07-0.08) still with high I2 & a low grade of evidence and significant at study duration >2y or provision of specific fats). The effect was only seen in men and could not be detected with any secondary outcomes.
	Not relevant
	A
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Evidence table 2d: Mortality

	Reference details 
	Study design 

	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time: baseline to outcome 
	Dietary assessment method

	No of subjects analysed
	Intervention (I),
Control (C) &  Exposure range /compliance  
	Follow-up period & drop-out rate (%)
	Results 
	Confounders adjusted for
	Study quality  & relevance /comments

	McCullough et al. 2000 


	PCS
	Physician Health Follow-up Study (PHFS). Baseline 1986.
 Incl. by age, sex & profession 

Exclusions:
Implausible EI, missing diet data or previous cancer, CVD or other diseases (25%)

51,529 M, 40-75 y, mostly white,
BMI ~26±4 kg/m2
	Death of major chronic diseases, CVD & cancer 
	Adherence to the 10 US Dietary Guidelines assessed by HEI-score (0-100) & to the individual advices, two of which are total fat ≤30E% & SFA <10E%
	8 y
	FFQ semi- quant every 4th y

US Dept. of Agriculture & Harvard University Food Composition Database

Validated vs. biomarkers & 2×1 wk-WDR (n=127)
	38,622, 
3,119 major chronic disease end points. 
1,092 (35%) from CVD
	Exposure in Q1 & Q5 (mean): 
Tot fat 38 & 27 E% & SFA: 14 & 9 E% 
	-1994 

3% loss to follow-up 
	HEI-score associated with major chronic deaths & CVD RR in Q4 vs Q1 0.76 [0.66, 0.87] & 0.63 [0.52, 0.76], resp. (both p-trend<0.001 &U-shaped) 

50% better adherence to tot fat & SFA RR= 0.92 [0.86, 0.99] & 0.91 [0.86, 0.96] for major chronic disease, resp.
	Age, EI, BMI, PA, smoking, alcohol intake, hyper-cholesterolemia or hypertension, use of multivitamin & vit E, & time period
	B


	Laaksonen et al. 2005


	PCS
	Kuopio Ischaemic Heart Disease Risk Factor (KIHD) Study
2,682 men,  42, 48, 54, or 60 years old at baseline, 1984 - 1989.

Exclusions:
History of CVD, diabetes,
or cancer at baseline (n=1,123)
	All-cause
and CVD deaths
	Total fat, SFA, MUFA, PUFA, LA, ALA

Serum esterified and non-esterified fatty acids
	14.6 y (mv)
	4-day food records, 3 workdays and 1 weekend day.

NUTRICA software (National Public Health
Institute, Turku, Finland)
	1,551
78 men died of CVD and 225 of any cause
	Mean intakes, E%

TotFat: 39.7
SFA: 19.4
MUFA: 12.4
PUFA: 4.5
LA: 3.5
ALA: 0.6
	Follow-up Dec 2001
	CVD mortality
RR Q3 vs Q1 (95% CI)
PUFA/SFA ratio:
Sign inverse association in all models

NS for total fat, PUFA

Continuous variable:
ALA::
model 1: 0.37 (0.18-0.77); 
model 2: 0.43 (0.20-0.90); 
model 3: 0.41 (0.18-0.91); 
model 4: 0.42 (0.18-0.95).

Total mortality:
NS for total fat and FAs
	Age and year of examination (model 1); + smoking, alcohol consumption, adult socioeconomic status and moderate to vigorous leisure-time physical activity (model 2); + plasma lipid-standardized a-tocopherol levels, plasma ascorbic acid, and dietary total energy and energy-adjusted saturated fat and fiber intake (model 3); + LDL-cholesterol concentrations, SBP, blood pressure medication, family history of ischemic heart disease, C-reactive protein concentrations, fasting concentrations of insulin and
Non-esterified fatty acids, and body mass index (model 4)
	B

	Kamphuis et al. 2006
	PCS
	Zutpen Elderly Study
555 men from Zutpen study + 711 men recruited in 1985, 70-90 y
887 (70%) participated in baseline examinations in 1985. 
In 1990 556 men completed questionnaire on depressive symptoms and diet.

Exclusions:
Incomplete data on depressive symptoms, CVD, T2DM

	Depressive symptoms, total mortality
	Total n-3 fatty acids
	10 y
	Dietary history in 1990

Dutch food table
	332 incl.
170 deaths
	Tertiles of n-3 FA, g/d

Q1: <59 mg
Q3: > 156 mg/d

	1990-2000
	Ns
	Age, education years, BMI, smoking, alcohol consumption, SBP, tot- HDL-chol, physical activity, living alone, EI
	B

	Virtanen et al. 2008
	
	PHFS 
51,529 male health professionals aged 40-75 y at baseline 1986.

Exclusions:
CVD or cancer at baseline, lack of diet info or implausible EI 

BMI=25.5 kg/m2
	Primary outcomes: incidence of major chronic diseases incl. CVD, cancer or other non-traumatic deaths
	Intake of fish & n-3 LCPUFA

+ potential interaction with n-6 PUFA
	18 y
	116 item semi-quant FFQ every 4th y.

USDA & Harvard University Food Composi-tion Database

Validated vs. 2×1wk dietary records 6-8 mo apart in 127 men 45-70 y.

n-3 LCPUFA validated vs. adipose tissue
	40,230, 
9,715 cases (3,639 CVD events, 4,690 cancers & 1,386 other deaths)
	Exposure (mean) in Q1 & Q5 for fish intake: 0.04 & 0.85 g EPA+DHA/d
	-2004 

8% in every 2y-cycle
	All cause mortality: 
Sign association in age-adjusted model (p=0.03), but not in multiple adjusted models: RR in deciles= 0.997 [0.989,1.005].


	Age, BMI, EI, PA, smoking, diabetes, hypertension and hypercholesterolemia, family CVD or cancer history, aspirin use, alcohol intake, vitamin use, fiber, tFA, SFA, n-6 PUFA, GI, & red meat.
	B


	Hooper et al. 2012a
	SLR & meta-analysis of RCTs
	Men & women of different risk profiles (33 of the included 48 RCT were in low risk populations and 10 in CVD patients), primarily Western countries with Caucasian populations (only 1 RCT from the Middle East).
	All-cause mortality + CVD mortality & morbidity.

Tertiary outcomes: Body weight and CVD risk markers (plasma lipid profile & BP)
	Dietary interventions (Advice (alone 35 RCT or with additional oil or margarine supplementation 9 RCT) or controlled diets (16 RCT)) with focus on reduction in total fat or SFA or an exchange of SFA with UFA + cholesterol
	>6 mo
	Mixed but most rely on self-reported dietary assessments
	21 RCTs 71,790 subjects, 
4,292 deaths 


	Varied and of no importance as showed by stratified sub-group analysis.
	Studies published in the period 1965-2010
	No effect of any dietary fat intervention: RR=0.98 [0.93,1.04] with a high grade of evidence


	Not relevant
	A




