[bookmark: _GoBack]Appendix 3. Evidence table of studies on metabolic markers
Evidence table 1a. Dietary fat and plasma/serum lipid profile and concentration of apolipoproteins.
	Reference 
	Population, 
subject characteristics

	Outcome measures

	Intervention/ exposure 

	Time Base-line - Outcome assessment
	Dietary assessment method/

	No of subjects analysed
	Biomarker Assay 
	Follow- up period, drop-out rate
	Results

	Confoun-ders adjusted for
	Study quality and relevance, comments


	Appel et al. JAMA 2005
	164 adults >30 yrs. with prehyper-tension or stage1 hypertension (RR 120-159/80-99)
55% African Americans, 40% non-hispanic whites, 6% others.
Exclusion: DM, CVD, LDL-C >5.7, TAG >8.48, BW > 159 kg, medication for RR or dyslipidemia, alcohol >14 drinks/wk, unwillingness to stop taking nutrient supplements
	Lipid profile, BP
	Three groups (CHO, pro and UFA) with a fat/CHO/prot
in CHO: 27/58/15
in prot: 27/48/25
in UFA: 37/48/15.
Person days of perfect adherence 95-96 %
	6 wk,
cross over
	7-d menu cycle, diary about “extra” foods /
Food composition database not mentioned
	159
	Nd
	3 x 6 wk
191 -> 160, 19 %
	CHO: LDL-C -11.6 
(-14.6 to -8.6) mg/dl.
Prot: LDL-C -14.2 (-17.5 to -10.9).
UFA: LDL-C -13.1 (-16.4 to -9.8).
CHO vs. UFA: TC -12.4 vs. -15.5 mg/dl (P=0.04), LDL-C -11.6 vs. -13.1 mg/dl (NS), HDL-C -1.4 vs. -0.3 mg/dl (P=0.03), non-HDL-C -11.0 vs. 
-15.1 mg/dl (p=0.002), TAG 0.1 vs. -9.3 mg/dl (P=0.02). 
	sex, race, subgroups by baseline levels
	B, no valid biomarkers

	Archer et al. J Nutr 2003
	65 men, 38+11 y.
Exclusion: endocr., cardiovasc., hepatic, renal disorders, medication affecting lipid metabolism, smoking, signif. change in BW, excessive alcohol intake, unusual dietary habits, food aversions/allergies
	Plasma lipid profile, BW
	High CHO (58 E%) low fat (26 E%) vs. high MUFA (22.5 E%, CHO 45 E%, fat 40 E%)
Dietary targets not clearly indicated
	6-7 wk, parallel design
	3-d food record before the study, periodal assessment by riboflavin / Canadian Nutrient File, Nutrition Data System for Research
	65 (33+32)
	Nd
	6-7 wk
Initial no of subjects not given
	CHO: LDL-C -19%, apoB -14 %, HDL-C -9%, chol content of small and medium sized LDL decreased.
MUFA: apoB -14% (NS after adjustment), LDL-C -16%, VLDL-TAG -18%.
The MUFA diet resulted in lower VLDL-C (P=0.02), TAG (P=0.01), VLDL-TAG (P=0.03) than the CHO diet.
	changes in BW
	B, intervention diets not clearly defined, no valid biomarkers

	Baldassarre et al. Ann Med 2006
	64 subjects (58 males) with combined hyperlipoproteinemia, 45-75 yrs, ≥1 carotid lesion >1.3 mm, LDL-C <4.93 mmol/l, TAG 1.93-4.55 mmol/l, 10-y CVD risk <20 %. Exclusion: blood pressure >135/90 mmHg, DM, renal insufficiency, other endocrine syndrome, excessive alcohol consumption. smoking >10 cigarettes/d. lipid lowering drugs, anti-hypertensives, HRT
	Plasma lipid profile, carotid intima- media thickness (C-IMT), texture of intima-media complex (T-IMC), platelet function
	Fish oil 6 g/d vs. placebo (olive oil)
	2 y, parallel design
	Nd
	57
	Plasma fatty acid analysis (EPA and DHA reported only)
	2 y, 
7 out o f 64
	FO: P-TAG -30 % (P=0.0001 vs. placebo), LDL-C +16.4 % (P=0.005 within the group, P=0.003 vs.placebo), HDL-C +7% (P=0.003 within the group, P = NS vs. placebo). 

	
	B,
Fish oil capsule contained 32 % EPA+DHA, 19 % palmitic acid, 18 % oleic acid. Unoptimal use/reporting of a biomarker

	Bos et al. Nutr Metab Cardiovasc Dis 2010
	60, 24 men, aged 40-65 yrs, BMI > 25. Waist ≥94 cm (men) or  ≥80 cm (women) Exclusion: DM, anti-hypertensive or cholesterol lowering medication, TC >8 mmol/l, >4 glasses alcohol/d, participation in other trials <4 wk before  start of the study, pregnancy, lactation
	Lipid profile, BP, insulin sensitivity and secretion. 

	High MUFA vs. Mediteranean diet vs. control.
SFA for control, MUFA, Mediterr
19.2, 10.9, 10.7 E%, resp., MUFA 10.7, 20.3, 21.4 E%, resp.,PUFA 5.4, 7.0, and 6.5 E%, resp.
	8 wk,
parallel design. A 2-wk run in with SFA diet
	90 % foods provided, duplicate portions / Dutch food composition table
	57
	Nd
	8 wk, 3 drop outs out of 60
	High MUFA vs. control
TC -0.41, LDL-C -0.38, HDL-C 0.09, mmol/l, TC/HDL-C ratio -0.39, all significant. 
	yes
	B, 
No valid biomarkers. Duration of the study too short for assessing glucose metabolism (5-8 wk).
High fat diets (37-40 E%)

	Brekke et al. Diabetes Res Clin Practice 2005
	77 first degree relatives of T2D, 2/3 men, aged 25-55 y. Exclusion: fB-gluc >6.1 mmol/l and/or 2-h B-gluc >11.1 mmol/l, BMI >35, any disease or medication affecting glucose or lipid metabolism
	Lipid profile, BW, fasting glucose
	Diet (D), diet and exercise (D+E)  and control groups (C)
Diet: SFA 10 E%, MUFA 10-15 E%, n-3 FA 1 E%,
low GI CHO
	2 y,
parallel design
	FFQ / Food composition database not reported
	1-y exam 68, 2-y exam 64 
	Fatty acid composition of erythrocytes
	2 y, 
9 out of 77 at 1 y and 13 out of 77 at 2 y 
	Diet: SFA 
-4.7 E%, D+E -3.9 E% and C -0.6 E%, dietary
fiber 3.5 g, 2.5 g and 
-0.5 g/1000kcal, resp.
At 2-y: TC -0.28 (-0.54, 
-0.02), LDL-C -0.25 
(-0.47, -0.02) and LDL-C/HDL-C -0.18 (-0.36, 
-0.002)
	
	B, 
2 other publications from 16-wk follow-up with “better” results

	Chan et al.  Am J Clin Nutr 2003
	24 dyslipidemic, viscerally obese men, WC >100 cm, WHR >0.97, BMI >29, fP-TAG >1.2 mmol/l, fP-chol >5.2 mmol/l.
Exclusion: DM, apoE 2/2, macroproteinuria, fS-crea >120 µmol/l, hypothyroidism, abnormal liver enzymes.
10 normolipidemic, lean, insulin-sensitive men as controls
	Lipid profile, apoB, BP, chylomicron remnants
	Fish oil capsules 4 g/d vs. corn oil 4 g/d
	6 wk, parallel design
	At least 2 24-h dietary diaries / DIET 4 Nutrient Calculation Software
	24
	Nd
	6 wk, 
drop out rate 0 %

	Fish oil vs. corn oil: fP-TAG 
-18% (P<0.05), VLDL-TAG -33 % (P<0.05), VLDL apoB -20 % (P<0.05), VLDL apoB production rate -29 % (P<0.05). Conversion of VLDL apoB to IDL apoB +71 %, VLDL apoB to LDL apoB +93 %, IDL apoB to LDL apoB +11 % (P<0,05 for all). 
	Differences in baseline covariates
	B, 
No valid biomarkers

	Clifton et al. J Nutr 2004
	70 women, BMI >27.
Exclusion: DM, liver disease, renal disease, medication likely to affect lipid metabolism, >40 g ethanol/wk
	Serum lipid profile, body fat distribution, fP-gluc, RR, BP
	6000 kJ diets, high MUFA with 35 E% fat (S/M 6/20 E%), very low fat with 12 E% fat (S/M 4/4 E%)
	12 wk, parallel design
	Interview by a dietitian and 3-d food record every 2 wk / DIET 1 Nutrient Calculation Software
	62
	Nd
	12 wk, 
70 recruited, 62 analyzed
	fS-TC -0.82 + 0.50 vs. 
- 0.50 + 0.47 mmol/l low fat vs. MUFA diets, resp. (P<0.05). HDL-chol -0.18 + 0.23 vs. -0.04 + 0.19 mmol/l low fat vs. MUFA diets, resp. (P<0.01). TAG, LDL-C and LDL-C/HDL-C ratio NS between the diets. 
	?
	B,
No valid biomarkers. No between measurement variation minimised/standardised. Hypocaloric diets (6000 kJ)

	Colette et al. Int J Obes 2003
	52 overweight subjects (9 males, 23 females), BMI 26-45.
Exclusion: DM, renal disease, hepatic disease, medication likely to affect lipid metabolism
	Serum lipid profile,BW, fP-insul
	High CHO (CHO 55 E%, fat 25 E%, MUFA 10 E%, prot 20 E%) vs. high MUFA (CHO 40 E%, fat 40 E%, MUFA 25 E%, prot 20 E%). Energy restriction 
(-30 %)
	8 wk,
parallel design
	Two 3-d weighed food records / IDU software
	32
	PL fatty acid composition in RBC; 8 wk duration only
	8 wk, 20 drop outs, drop out rate not acceptable
	fS-TAG decreased more in the MUFA diet (1.51 vs. 1.18, P <0.042) than in the  CHO diet (1.62 vs. 1.42, NS), NS between the groups. 

	Baseline values, weight loss
	B, drop out rate not acceptable, no valid biomarkers, no between measurement variation minimised/standardised.
High MUFA diet high in fat (40 E%)

	Denke et al. JAMA 2000
	56 families with 2 biological parents and >2 children >5 y
	Serum lipid profile
	Two 5-wk periods, cross over. Butter vs, margarine in a low fat diet.
	5 wk,
cross over
	A 3-d food record twice during both periods.Study products delivered weekly, unconsumed food products recorded. Daily check sheets.
Nutritionist IV.
	46 families
	Plasma/ serum TAG and CE fatty acid composition
	5 wk, 10 out of 56.
	Margarine vs. butter: LDL-C -11 % in adults, -9 % in children (<0.001). Those with higher BMI had higher LDL-C concentration and lower LDL-C concentration response. 
HDL-C NS. 
TAG lower on margarine vs. butter in adults (P=0.03)
	Age, BMI, LDL-C ad libitum, Ape E genotype, change in serum/plasma FA CE levels
	B,
Compliance during the butter period poorer (energy from test fat 18 vs. 21 %, butter vs. margarine, respectively). Method of randomization?

	Desroches et al. J Lipid Res 2004
	65 men, a subsample of 18 men in a kinetic study. Exclusion: smoking, endocrine, cardiovascular, hepatid or renal disorder, medication interfering lipid metabolism, unusual deitary habits, significant weight change witin the year
	Plasma lipid profile, ApoA-I and ApoA-II, VLDL-100 metabolism, CRP
	Low fat (fat 25.8 E%, 13.3 E% MUFA) vs. high MUFA diet (fat 40.1 E%, MUFA 22.5 E%)
	6-7 wk, parallel design
	A 3-d food record at baseline. Meals served/given. Uneatern portions returned.
Canadian Nutrient File database and Nutrition Data System for Research, v. 4.03_30.
	65
	Nd
	6-7 wk, no drop outs
	ApoA-I production and fractional catabolic rates dereased on a low fat diet compared with the high MUFA diet (p<0.01 and P<0.05, respectively). HDL-C and HDL-C3 decreased more on a low fat diet 
(-10.2 vs. -3.0, and -16.7 vs. -11.8, respectively, P<0.05).
High MUFA diet: P-TAG 
-18.8%, TC/HDL-C ratio 
-12.0%, VLDL-ApoB-100 
-16.6.%, all significant compared with low fat diet (P<0.05).

	
	B,
ApoA-II FCR not signifacantly different between diets  although an increase on a high MUFA diet reported in the abstract. Method of randomization? No valid biomarkers.
High MUFA diet high in fat (40 E%)

	Due et al. Am J Clin Nutr 2008a
	154 subjects, 18-35 y, BMI 28-36, Copenhagen area.
Subjects who lost >8% of initial body weight (n= 131) were randomized to the intervention
	Risk factors for CVD and T2DM, weight loss maintenance
	1. moderate fat high MUFA, low GI, whole grain, nuts, legumes, 2. low fat, 3. control (moderate fat, high SFA, more sugar-containing foods)
	6 mo,
parallel design
	“Supermarket model” / Food composition database not mentioned
	Completer analysis 106,
intention-to-treat analysis 125
	FA composition of an adipose tissue sample
	6 mo,
131 randomized, 125 initiated the intervention, 106 completed the intervention
	MUFA: LDL/HDL chol -0.33 + 0.13 (P<0.01). 
LF: LDL/HDL chol -0.02 + 0.09 (P<0.005). 
Control: LDL/HDL chol 0.05 + 0.14 (P<0.036). LDL-C/HDL-C ratio -0.33 (-0.6, -0.1) in the MUFA diet, -0.02 (-0.2, 0.2) in the LF diet, 0.05 (-0.2, 0.3) in the control diet, P < 0.01 between the groups. 
	Baseline values
	B,
Relevant data for evaluation possibly reported elsewhere

	Dyerberg et al. Eur J Clin Nutr 2004
	87 males, 20-60 y, normal ECG, normal RR, apparently healthy, no abnormalities in routine biochemical and haematological tests
	CVD risk markers, e.g. lipid profile, BP, flow mediated dilatation (FMD), nitroglycerin induced dilatation (NID)
	TFA-enriched diet: partially hydrogenated soybean oil (60 % TFA); n-3 LCPUFA-enriched diet: 12 g fish oil (appr. 4 g n-3 LCPUFA) + 21 control fat; Control: 33 g control fat (60 % SFA). Control fat = middle fractions of palm oil
	8 wk,
parallel design 
	4-d weighed food record prior to intervention, twice during the intervention / Dankost 2000, v. 1.3
	79
	Platelet membrane FA composition
	8 wk
79 completed the intervention, 77 completed the 12 wk follow up
	TFA: HDL-C 1.32 + 0.06 vs. 1.26 + 0.05 mmol/l (mean + SEM), 0 vs. 8 wk (P<0.01 vs. control group).
n-3 LCPUFA: TAG 1.34+0.11 vs. 0.99+0.07 (P<0.05 vs. control group).
	?
	B,
No attempts to adjust for imbalances between groups.
High dose of fish oil.

	Egert et al. J Nutr 2009
	76 subjects (48 women, 28 men), university students, 19-45 y, non-smoking, fS-chol <7.76 mmol/l, fS-trigly <2.26 mmol/l, BMI <28.
All women premenopausal with oral contraceptives.
Exclusion: metabolic and endocrine diseases, malabsorption syndromes, pregnancy, lactation, alcohol abuse, restrictive dietary requirements. 
	Serum lipid profile
	ALA 4.4 g/d / EPA 2.2 g/d /
DHA 2.3 g/d. Incorporated in a specially formulated margarine as ethyl ester with natural mixed tocopherols. No other relevant sources of n-3 PUFA. One particular refined olive oil for frying and baking.
	6 wk,
parallel design
	3-d dietary record (2 weekdays, 1 weekend day). Study diary on oil consumption / EBISpro, v. II.3
	74
	LDL FA composition 
ALA: LDL-ALA +178%, LDL-EPA +36%. 
EPA: LDL-EPA +872%, LDL-DHA +24%. 
DHA: LDL-DHA 107%, LDL-EPA +249%.
	6 wk
2 out of 76
	ALA: fS-TAG -0.17 mmol/l (median), -16.8%, TAG/HDL-C ratio 3.02 (2.57, 3.90; 25th, 75th percentile) vs. 2.90 (2.52, 3.74) mmol/l, 
EPA: fS-TAG -0.14 mmol/l, -15.1%, VLDL chol 0.73+0.25 vs. 0.62+0.20 mmol/l (mean+SD), TAG/HDL-C ratio 0.61 (0.42, 1.04) vs. 0.49 (0.36, 0.69), 
DHA: fSTAG -0.30 mmol/l, -30.6 %, VLDL-C 0.72 + 0.17 vs. 0.62 + 0.18 mmol/l, HDL-C +0.21 mmol/l, TC/HDL-C ratio 3.04 (2.67, 3.19) vs. 2.65 (2.13, 3.21), TAG/HDL-C ratio 0.59 (0.48, 0.85) vs. 0.41 (0.28, 0.62), 
No differences between groups in TAG, TAG/HDL-C.
	?
	B,
No attempts to adjust for imbalances between groups

	Egert et al. Eur J Nutr 2011
	47, aged 18-34 y, healthy, non-smoking, BMI <27, S-TC <7.76, S-TAG <3.39. Exclusion: metabolic or endocrine diseases, malabsorption syndrome, alcohol abuse, restrictive dietary requirements
	Serum lipid profile, LDL particle size, oxidized LDL
	High fat (40 E%) diet, low fat diet (29 E%). Isocaloric, rich in MUFA (51 % of total FAs) 
Low fat: carbohydr 54.4, Fat 28.7, SFA 7.2, MUFA 13.9, PUFA 5.3 E%
High fat: carbohydr 43.1, fat 40.2, SFA  9.9, MUFA 19.8, PUFA 7.0 E%
	4 wk, 2 wk run-in rich in SFA, parallel design
	Food provided / EBISpro
	37; 12 men, 25 women
	LDL fatty acid composition
	4 wk, 10 out of 47
	Similar changes in TC, LDL-C, HDL-C and LDL/HDL-C ratio in both groups.
High fat: TC 4.54 vs. 4.10, LDL-C 2.32 vs. 2.00, HDL-C 1.76 vs. 1.62, LDL/HDL-C 1.42 + 1.32, before vs. after, resp., P<0.001 for all. 
Low fat: TC 4.93 vs. 4.38, LDL-C 2.73 vs. 2.33, HDL-C 1.72 vs. 1.55, 1.69 + 1.58, resp. P<0.001 for all. 
NS between the groups except TC (P<0.05).
oxLDL decreased in both groups
	
	B, 
Method of randomization? 

	Furtado et al. Am J Clin Nutr 2008
	191 subjects, >30 y, systolic RR 120-159 mmHg, diastolic RR <100 mmHg, fP-LDL-C <200 mg/dl, fP-trigly <750 mg/dl.
Aim to recruit  50 % African American, 50 % women
	ApoB lipoproteins
	Modified DASH diet: 1) carbohydrates (CHO) [58/15/27(6/
13/8)]; 2) proteins [8/25/27(6/13/8)]; 3) unsaturated fat (UFA) [48/15/37(6/
21/10)] [cho/prot/fat (SFA/MUFA/PUFA), resp.] 
	6 wk, cross over
	All meals, snacks and beverages provided. Daily diet dairy / Food composition database not mentioned
	162 completed at least 2 diet periods 
	Nd
	6 wk
162 out of 191 completed at least 2 diet periods
	CHO diet decreased fP-TC (-17 + 29 mg/dl, P<0.01) and apo B (-4.9 + 23 mg/dl, P = 0.05).
Prot diet decreased (mg/dl) fP-TC (-25+30), fP-TAG   (-15+51), apoB (-8.2 + 22) and apoC-III (-1.3 + 5.3), P<0.01 for all.
UFA diet decreased (mg/dl) fP-TC (-22 + 30, (P<0.01), apoB (-6.1 + 21, P<0.01), apoC-III 
(-1.4+6.7, P=0.03).
UFA vs. CHO: NS, 
UFA vs. prot: fP-TAG 7.1+36 (P=0.05), 
prot vs. CHO fP-TC -7.7 + 24 (P<0.01), fP-TAG -9.5 + 42 (P=0.02).
Compared with the baseline diet (high in SFA) all 3 diets decreased P-TC.
	?
	B,
Compliance? Intervention diets not clearly characterized. Dietary assessment method? Food composition data base not reported. No valid biomarkers.
UFA diet high in fat (37 E%)

	Goyens and Mensink. J Nutr 2005
	65 subjects, 18-65 y, BMI <30, max BW change in the past 3 mo <3 kg, fS-chol <8.0 mmol/l, fS-TAG <2.5, BP diast <95 mmHg, RR syst <160 mmHg.
Exclusion: glucosuria, no medication/prescribed diets affecting serum lipid profile, no CHD  
	Serum lipid profile, lipoprotein subclass distributions
	Control (7 E% LA, 0.4 E% ALA); low-LA (3 E% LA, 0.4 E% ALA); high-ALA (7 E% LA, 1.1 E% ALA).
All diet had prot/cho/fat: 15/50/35 E%
	6 wk, parallel design
	3-d weighed food records (2 weekdays, 1 weekend day) / Computerized Dutch Food Composition Table
	54 (21 men, 33 women)
	FA composition of plasma PL 
	4 wk run in period with the control diet, 6 wk intervention period.
54 out of 65 completed the study
	Control vs. high-ALA: TC 0.14 + 0.30 vs. -0.26 + 0.44 mmol/l, LDL-C 0.10+0.25 vs. -0.22+0.48, TC/HDL-C ratio 0.13 +0.42 vs. -0.29 + 0.45, P<0.05 for all. 
High ALA vs. low LA NS.
High-ALA: VLDL particles -8 +20 nmol/l, small VLDL
 -6+15, signif. diff vs. change in the control group. Low-LA: VLDL particles -9 +21, medium VLDL -8+11, signif. diff vs. change in the control group.
	?
	B
Compliance?
Food record too short

	Goyens and Mensink. Eur J Clin Nutr 2006
	41 healthy subjects, fS-TC <8.0, fS-TAG < 3.0 mmol/l, 60-78 y. Exclusion: glucosuria, proteinuria, medication or diet known to affect parameters of interest.
	Serum lipid profile, apolipoproteins, tissue factor pathway inhibitor (TFPII)
	Control = oleic acid enriched diet (n=10), ALA-rich diet (n=13), EPA/DHA-rich diet (1.05 g + 0.55 g/d, n=14).
	3 wk run in with the control diet + 6 wk, parallel design
	3-d weighed food record once /
A reference given in the text (Nevo 1989), but not in the reference list
	38 (14 men, 23 women)
	Nd
	3 out of 41
	LDL-C: control 0.06 + 0.37, ALA-diet -0.23 + 0.41, EPA/DHA-diet 0.16 + 0.44 mmol/l (ALA vs. EPA+DHA, P<0.05)
ApoB: control -4 + 7, ALA-diet -2 + 10, EPA/DHA-diet 10 + 10 mg/dl (control and ALA vs. EPA+DHA, P<0.05).
TC, HDL-C, apoA-I, TAG NS among the groups.
	
	B,
High fat diets (>40 E%). No valid biomarkers.

	Griffin et al. Am J Clin Nutr 2006
	308 men and postmenopausal women, 45-70 y, BMI 20-35, fS-chol <8.0, fS- TAG <6.0 mmol/l. 
Exclusion: BMI <20 or >35, abnormal liver function or haematology, history of cholestatic liver disease, pancreatitis, DM, myocardial infarction, use of anticoagulants (excl. ASA)
	Lipid profile, insulin sensitivity, lipoprotein size
	5 diets with 6 E% PUFA n-3 LC PUFA, high ALA, n-3 LC PUFA + ALA, moderate ALA, control  
	6 mo,
parallel design
	7 d weighed food record /
Database not reported
	258
	Nd
	48 out of 306 or 50 out of 308
	sdLDL -12.7 % (95% CI 
-22.9%, 2.4 %) on n-3 LC PUFA.
fS-TAG 1.06 + 1.50 with and 1.22 + 1.41 without n-3 LC PUFAs (P=0.002). 
LDL-C increased by FO (P=0.004) in women without HRT. 
	Smoking, BMI, age, gender, HRT, alcohol use
	B,
Method of randomization? Food composition database not reported. No valid biomarkers

	Judd et al. Lipids  2002
	58 men, all races, 25-60 y, 85-120 % of gender-specific ideal BMI. fS-HDL-C >0.65 mmol/l, fS-TAG >3.39 mmol/l. fS-LDL-C 25th and 75th percentiles of those screened.
Exclusion: lipid lowering medication, blood pressure medication, dietary supplements, specific eating habits. No hypertension, hyperlipidemia, DM, peripheral vascular disease, gout, liver or kidney disease, endocrine disorders.
	Serum lipid profile
	Fat 38.9 E%, prot 15 E%, CHO 46.1 E% (1:1 ratio of simple to complex cho). Sixth diet (cho diet): fat 30.4 E%, CHO 54.6 E%.
8 E% varied: cho, oleic acid, C12-16:0, stearic acid, TFA, stearic acid + TFA (4 E% + 4 E%). 
	5 wk, cross over
	Menu cycle, daily questionnaire / USDA handbook No. 8 series (revised series 1-21) and analyzed values
	50
	Nd
	6 x 5 wk, 
4 out of 54 (+ 4 drop outs before the initiation of the first feeding period)
	As compared with the cho diet: TFA increased LDL-C, no effect on HDL-C; stearic acid no effect on LDL-C, lowered HDL-C; C12-16:0 raised LDL-C and HDL-C; oleic acid increased HDL-C, no effect on LDL-C.
Compared with CHO TC/HDL-C lower on oleic acid and higher on stearic acid, TFA and stearic acid + TFA, P <0.01.
Oleic acid decreased TC and LDL-C vs. stearic acid and C12-16 fatty acids. Oleic acid decreased TAG vs. CHO and stearic acid, increased HDL-C vs. CHO and stearic acid and decreased it vs. C12-16 fatty acids. Oleic acid increased apoA-I vs. stearic acid and decreased TC/HDL-C vs. CHO and stearic acid.
	Carry over effect, period effect
	B, 
No valid biomarkers

	Kuller et al. Circulation 2001
	275 + 260 women, 44-50 y.
Exclusion: hysterectomy, HRT, smoking
92 % whites
	Lipid profile, BW, fasting glucose, blood pressure
	5-y cognitive-behavioral program. Fat intake to 25 E%, SFA intake to 7 E%, dietary cholesterol intake -100 mg/d, weight loss 5-15 lb, increasing physical activity to 1000-1500 kcal expended /wk. Intervention: lowering dietary fat, SFA and cholesterol, Weight loss. Increasing physical activity. Control: assessment only
	5 y, parallel design
	FFQ / not reported
	515 / 459
	Nd
	54 mo.
No drop outs reported 
	Intervention vs. control in premenopausal women: change in TC 9.1 vs. 15.1 mg/dl (P=0.022), TAG 13.0 vs. 25.0 mg/dl (P=0.023), apoB 5.0 vs. 9.3 mg/dl (P=0.037). No difference in LDL-C.
Intervention vs. control in postmenopausal women: change in LDL-C 3.2 vs. 11.9 mg/dl (P=0.031), TC 12.2 vs. 22.5 mg/dl P=0.015). 
Differences between the groups at 54 mo: lower (P<0.05) LDL-C, TAG and apoB.
	?
	B,
Poor compliance. No valid biomarkers. Increase in physical activity one of the goals

	Laidlaw & Holub. Am J Clin Nutr 2003
	32 women, 36-68 y, healthy. Exclusion criteria?
	Lipid profile, eicosanoid precursors
	4 g EPA + DHA, 4 g EPA + DHA + 1 g GLA, 
4 g EPA+DHA + 2 g GLA, 
4 g EPA+ DHA + 4 g GLA 
	28 d, parallel design
	3-d dietary record / Food processor nutrition analysis software, v. 7.1
	31
	FA composition of serum PL
	28 d,
1 out of 32
	Within the EPA + DHA group: fP-HDL-C 1.42 (0.13) vs. 1.52 (0.14) mmol/l, mean (SEM), day 0 vs. day 28, trigly 1.36 (0.33) vs. 0.82 (0.12), total chol/HDL-C ratio 4.18 (0.53) vs. 3.72 (0.40).
Within the EPA+DHA + 1 g GLA group:  HDL-C 1.41 (0.07) vs. 1.55 (0.07), non-HDL 3.94 (0.36) vs. 3.73 (0.36), trigly 1.43 (0.34) vs. 0.87 (0.15), total chol/HDL-C ratio 3.84 (0.30) vs. 3.47 (0.30), LDL-C/HDL-C 2.35 (0.24) vs. 2.21 (0.28).
Within the EPA+DHA + 2 g GLA group: LDL-C 3.64 (0.25) vs. 3.23 (0.20), non-HDL-C 4.18 (0.24) vs. 3.58 (0.18), trigly 1.16 (0.35) vs. 0.75 (0.16), total chol/HDL-C ratio 4.06 (0.48) vs. 3.49 (0.39), LDL-C/HDL-C 2.57 (0.24) vs. 2.19 (0.26).
Within the EPA-DHA + 4 g  GLA group: total chol/HDL-C ratio 4.07 (0.57) vs. 3.47 (0.41), LDL-C/HDL-C 2.66 (0.48) vs. 2.13 (0.35).
Changes in lipid profile NS among the groups.
S-PL FA composition: A significant reduction in AA in all groups (23, 22, 11, 18 %), a significant increase in EPA in all groups (468, 369, 359, 317 %). A significant increase in DHA in all groups (87, 100, 103, 97 %). EPA/AA ratio increased significantly in all groups. Change lower on EPA+DHA + 4 g GLA than on EPA+DHA group (P<0.05)    
	?
	B
No power calculations, no food record from the baseline, different dietary intake in 4 g EPA+DHA + 4 g GLA group, supplement intake not controlled, between measurement variation?

	Lefevre et al. Am J Clin Nutr 2005
	121 men, aged 37.5 y, range 22-65 y. LDL-C 10th-90th percentile. HDL-C >25 mg/dl and below 95th percentile. TAG below 95th percentile. BMI <34. Exclusion: cardiovascular, renal, hepatic, endocrine, gastrointestinal or other systemic disease, drug or alcohol abuse, extreme dietary habits, multiple food allergies, extreme level of physical activity
	Lipid profile
	Average American diet (AAD) vs. Step1 and Step2 diets
 AAD: carbohydr 49.6 E%, fat 36.8, SFA 14.1, MUFA 14.5, PUFA 8.3, Step1: carbohydr 58, fat 28.1, MUFA 11.5, PUFA 7.9, Step2: carbohydr 61.9, fat 23.7, MUFA 9.7, PUFA 7.8 E%
	6 wk, cross over
	All food provided, daily compliance questionnaire / Food composition database not reported
	87
	Nd
	3 x 6 wk, 34 drop outs = 29 %
	Lipid changes in comparison to AAD (Control) Step1 and Step2 diets, resp.
TC -4.8 and -8.9 %,
LDL-C -6.8 and -11.7 %, HDL-C -7.5 and -11.2 %, TAG 14.3 and 16.2 %. P<0.05 for all compared with AAD. ApoA-I and apoB lower on the step diets vs. AAD as well. TC, LDL-C, HDL-C, apoA-I and apoB lower on Step2 vs. Step1, P<0.05. TC/HDL-C increased in step1 and 2 diets compared with AAD (P<0.05). In obese insulin resitant subjects smaller changes in  cholesterol values
	
	B

	Lesna et al. Lipid Res 2008
	14 white men, aged 18- 55 y, BMI <30, normolipidemic. Exclusion: mediation 1 mo before the study, extremely low or high level of physical activity
	Serum lipid profile, reverse cholesterol transport in vitro
	High SFA vs. High PUFA diets.
SFA 52 vs. 26, MUFA 34 vs. 33, and PUFA 14 vs. 41 % of total fats. No data on diets in general
	4 wk, cross-over 
	Food provided, dietary records / Food composition database not reported
	14
	Nd
	2 x 4 wk, no drop outs
	Lipids at the end SFA vs. PUFA:
TC 5.13 vs. 4.65 (P<0.01), TAG 1.69 vs. 1.64 (NS), LDL-C 3.33 vs. 3.02 (P<0.01), HDL-C 1.21 vs. 1.10 (P<0.05), ApoB 0.93 vs. 0.90 (NS), ApoA-I 1.34 vs. 1.25 (NS).
Reverse cholesterol transport: no effect
	
	B,
Diets not clearly defined. Food composition database not reported.
High fat fiets (40 E%)

	Louheranta et al.  Nutr Metab Cardiovasc Dis 2000
	18 subjects (13 men, 5 men), moderately obese (BMI 29.6 + 0.8, mean + SEM), middle-aged (53 + 2 y), fS-total cholesterol >5 mmol/l, fS-trigly >1.5 mmol/l.
Exclusion: secondary dyslipidemia, alcohol consumption >24 portions for men and >16 portions for women /wk, steroid medication, DM.
	Serum lipid profile, glucose metabolism (FSIGT)
	MUFA-diet: fat 36, carbohydrates 48-50, protein 14-16 E%; S/M/P 10/20/6. Reduced fat diet: fat 30, carbohydrates 50-55, protein 14-16 E%; S/M/P 9-10/12/7-8. Baseline diet: fat 36, carbohydrates 48-50 , protein 14-16 E%; S/M/P 18/12/6.
	4 wk, cross over
	7-d food record during the intervention periods and 4-d food record during the baseline and the wash out periods / Micro Nutrica dietary analysis program
	18
	FA composition of serum TAG and CE
	Cross over: 2 wk baseline + 4 wk intervention + 2 wk wash out + 4 wk intervention
	No differences in serum lipid profile.
	
	B
No power calculations.
Short duration for assessing glucose metabolism.

	Lovejoy et al. Diab Care 2002
	31 healthy nonobese men or premenopausal women. Exclusion: chronic disease, prescription medication (except oral contraceptives), smoking, LDL.C or TAG <5th or 95th percentile for age.
	Lipid profile, insulin sensitivity (FSIGT)
	High MUFA (Oleic), high SFA (palmitic), high Trans (elaidic) acid diets.
Total fat 27.8, 27.0, 26.8 E%, 
MUFA 15.2, 9.3, 8.4 E %,
Palmitic acid 12.9, 31.4, 12.5E%,
C18:1 trans 0, 0, 27.0 E % of total fatty acids, for oleic, palmitic and trans groups, resp.
	4 wk, cross over
	NA, food provided / Food composition database not reported
	25 (12 men and 13 women; 23 Caucasian, 2 Asian)
	Serum lipid fatty acid composition
	3 x 4 wk
	TC 3.78 + 0.11 vs. 3.93 + 0.11, MUFA vs. SFA diets, resp., P<0.05. HDL-C 1.23 + 0.04 vs. 1.28 + 0.04, MUFA vs. SFA diets, resp., P<0.05).
	Diet order and sex 
	B, 
Randomization method not reported. Compliance? Dietary assessment? Food composition database not reported. Between measurement variation?
Short duration for assessing glucose metabolism.

	Maki et al. J Cardiovasc Pharmacol 2011
	32 men and non-lactating women, 18-79 y, isolated primary hypercholesterolemia (LDL-C 130-220 mg/dl, TAG <150 mg/dl). 90.3 % non-hispanic white. Exclusion: CDH, DM, history of cancer, cardiac, renal, hepatic, endocrine, biliary, pulmonary, pancreatic, gastrointestinal or neurological disorders BMI >45. elevated S-crea, S-ALAT, S-ASAT, poorly controlled hypertension, recent history of drug or alcohol abuse.
	Lipid profile
	n-3 4 g/d vs. placebo (soy oil)
	6 wk, cross over
	Nd
	31 (12 men, 19 women)
	Nd
	1 out of 32
	n-3 vs. placebo: LDL-C 4.0 % (P= 0.010), HDL-C 3.3 % (P=0.033), VLDL-C -18.8 % (P<0.0001), TAG -18.7 % (P<0.0001) and apoA-I -2.6% (P=0.061)
	Baseline values
	B,
Method of randomization? No valid biomarkers

	Mori et al. Am J Clin Nutr 2000
	59 overweight men, mildly hyperlipidemic, aged 20-65
	Serum lipid profile, glucose, insulin, LDL particle size
	4 g EPA, 4 g DHA, or 4 g olive oil (control)
	6 wk, parallel design
	3-day food record / Food composition database not reported
	56
	Plasma and platelets fatty acid composition
	6 wk, 3 out of 59
	TAG reduction by 18.4 % by EPA (P=0.012), 20 % by DHA (P=0.003). Serum LDL-C increased by DHA by 8 % (P=0.019) and by 3.5 % by EPA (NS). TC and HDL-C NS. HDL2 increased by 29 % by DHA (P=0.004). HDL3 decreased by EPA (P=0.032). 
	Baseline values
	B,
Randomization method? Short food record (3 d). Food composition database not reported.

	Nestel et al. Am J Clin Nutr 2002
	41 dyslipidemic subjects, aged 40-69 y. Plasma TC >5.5 , TAG >2, HDL <1.0 for men and <1.2 for women, mmol/L. Exclusion: smoking, alcohol consumption >4 portions/d, refusal to suspend HRT, use of dietary supplements, refusal to avoid fish and plant sources of n-3 FA, DM. 
	Plasma lipid profile, systemic arterial compliance (SAC) 
	3 g EPA, 3 g DHA or placebo (olive oil)
	7 weeks, parallel design
	NA / Food composition database not reported
	38; 21 men, 17 women
	Plasma fatty acid composition
	3 out of 41
	No changes in TC, LDL-C, HDL-C. 
TAG and VLDL-TAG decreased in the EPA and DHA groups: TAG 1.57 vs. 1.21 (EPA), 1.98 vs. 1.35 (DHA) mmol/l, resp. P=0.013 for the difference among the groups. 
VLDL-TAG 0.87 vs. 0.62 (EPA) and 1.03 vs. 0.71 (DHA) mmol/l, resp. P=0.0019 for difference among the groups.

	NA
	B,
Backgroud diet not measured

	Noakes and Clifton. Am J Clin Nutr 2000
	72 recruited, BMI >24, aged 46 (25-68 yrs) on average. Exclusion: liver or renal disease, medication likely to affect lipid metabolism, ethanol consumption >40 g/d, smoking
	Serum lipid profile, weight loss 
	Three weight loss diets (6500 kJ) with different fat intake and fatty acid composition.
VLF Energy 6.6 MJ, Fat 10.1 E%, SAFA 3.3 E%, HSF Energy 6.4 MJ, Fat 31.8 E%, SFA 16.6 E%, HUF 6.4 MJ, Fat 31.8 E%, SFA 6.0 E%, Dietary cholesterol 10.9, 23.8 and 10.9 mg/MJ, resp.

	12 wk, parallel design
	Food checklists, weighed 3-d food record every 2 wk / DIET/1 Nutrient calculation software
	62 (5 men, 57 women)
	Nd
	10 out of 72 
	Changes in serum TC and LDL-C: -0.80 (0.14) and -0.66 (0.11) mmol/l for VLF, -0.46 (0.20) and 
-0.24 (0.11) mmol/l for HSF, -0.93 (0.12) and 
-0.68 (0.12) mmol/l for HUF, P< 0.05 between the groups for TC and P< 0.01 between the groups for LDL-C. 
TAG -0.14 (0.10), -0.52 (0.26) and -0.43 (0.09), for VLF, HSF and HUF diets, resp., NS between the groups. HDL-C -0.09 (0.04), 0.02 (0.02) and 
-0.04 (0.04) mmol/l, NS between the groups.
TC/HDL-C ratio NS between the groups. 
	Baseline values and body weight changes
	B,
No power calculations. No valid biomarkers. Weight loss diets (6500 kJ).

	Perez-Jimenez et al. Diabetologia 2001
	59 healthy young normoglycemic subjects (30 men, 29 women). Mean age 231 + 1.8 y. No chronic illness. No unusually high level of physical activity
	Serum lipid profile, insulin sensitivity in vivo and glucose uptake in monocytes in vitro
	High CHO vs. high MUFA diet after high SFA diet. High SFA diet:
SFA 22.6 E%, MUFA 10.1 E%, PUFA 5 E%, energy 10.8 MJ.
High CHO diet: SFA 9.2 E%, MUFA 13.5 E%, PUFA 5.2, energy 10. 6 MJ
High MUFA diet:
SFA 9.2 E%, MUFA 24.4 E%, PUFA 4.8 E%, energy 10.8 MJ
	28 days, cross over
	Duplicate portions / USDA food tables, Spanish food composition tables



	59
	Fatty acid content of cholesterol esters in LDL
	28 + 2 x 28 days, no drop-outs
	TC: 4.27, 3.67, and 3.74 mmol/l for high SFA, high carbohydrate and high MUFA diets, resp., P<0.001 compared with the high SFA diet. LDL-C (mmol/l) 2.80, 2.32, 2.34, resp., HDL-C 1.12, 0.99, 1.03, P< 0.001 for both, compared with the high SFA diet. 
	
	B,
Body weight not reported; stable during the study? Short duration for assessing glucose metabolism.
MUFA diet high in fat (38 E%)

	Rivellese et al. Atherosclerosis 2003
	Kanwu-study, 162 men and women, healthy, aged 30-65 yrs, BMI 22-32 kg/m2. Exclusion: DM, thyroid, liver, renal diseases, disabling diseases, specific eating habits, high level of habitual physical activity, >40 g alcohol/d, use of any drug
	Serum lipid profile, particle size, postprandial lipemia, main aim to analyse the effects of fish oil
	High SFA vs. High MUFA diets +/- n-3 LCPUFA (fish oil 3.6 g/d
	3 mo,
parallel design
	Weighed 3-d food records /local food databases and analyzed values of the fat products delivered to the subjects
	162
	Fatty acid composition of serum lipids
	3 mo, no drop outs
	Fish oil supplementation decreased VLDL-C and VLDL-TAG and increased LDL-C compared with non-fish oil groups (P<0.05).

	Center, age, gender, BMI, baseline value of the variable
	B, 
Secondary analysis from the KANWU study, see Vessby et al. Diabetologia 2001.
Method of randomization?

	Sanders et al. Br J Nutr 2006
	79 healthy men (40) and women (39). Exclusion: smoking, history of myocardial infarction, DM, pregnancy, use of lipid lowering or antihypertensive  or immunosuppressive drugs, HRT, use of systemic corticosteroids, androgens, phenytoin or erythromycin, thyroid hormone, drugs for regulating hemostasis (excl. ASA), alcohol intake >21 / >24 units/wk (females/males), BMI <18 or >35, fS-TC >7.8 mmol/l, fS-TAG >3.0 mmol/l, BP systolic >140 mmHg, BP diastolic >90 mmHg.
	Serum lipid profile, BP, CRP, haemostatic factors
	DHA and DPA vs. olive oil capsules, DHA and DPA content 1.5 g and 0.6 g/d
	4 wk, parallel design
	3-d food record / CompEat, v. 4
	78
	Erythrocyte membrane fatty    acids
	4 wk, 1 out of 79
	DHA/DPA: increased TC 0.35, LDL-C 0.27, HDL-C 0.14 mmol/l compared with placebo (P<0.001).

	Age, BMI, sex
	A,
Increase in fat intake in the DHA+DPA group 

	Sanders et al. Am J Clin Nutr 2011
	367 non smoking men and women, aged 45-70 y, healthy. Exclusion: CVD, risk of CVD >20% over the next 10 y, cancer, T1DM, uncontrolled T2DM, chronic renal, liver or inflammatory bowel disease, substance abuse, alcoholism, pregnancy, weight change >3 kg in preceding 2 mo, BMI <20 or >35.
	Lipid profile, CRP, flow mediated dilation of brachial artety and stiffness
	Placebo (refined olive oil) vs. EPA+DHA  0.45 g, 0.9 g or 1.8 g (EPA/DHA ratio 1.51)
	12 mo, parallel design
	FFQ, usual background diet / Nd
	312
	RBC fatty acid composition
	12 mo, 55 out of 367 analysed
	TAG after 1.8 g dose 
-0.14 mmol/l, P=0.002 vs. olive oil. No other significant group differences.

	Age, sex, BMI, ethnicity, value at run in
	B,
Inclusion criteria? Method of randomization? 

	Schwab et al. Eur J Clin Nutr 2006
	Healthy men and women, (8/8), age 45 (25-60) y. No chronic diseases
	Serum lipid profile, glucose, insulin, haemostatic factors
	30 ml hempseed oil and flaxseed oil instead of saturated fats
	4 wk, cross over
	7-d food record / Micro Nutrica dietary analysis software
	14
	Fatty acid composition of serum lipids
	2 x 4 wk, 2 (women) out of 16
	NS differences between hempseed and flaxseed oil periods in TC, HDL-C or LDL-C. TC/HDL-C ratio decreased on hempseed oil vs. flaxseed oil (P=0.065). ApoA-I NS between the groups.
Apo B decreased in both groups by 0.06 g/l, NS between the groups. Total TG decreased more on flaxseed oil vs. hempseed oil (P= ).  

	
	B,
Method of randomization? 

	Sloth et al. Br J Nutr 2009
	131 subjects , 56 also participated in a meal test. Inclusion criteria: age 18-35 y, BMI 28-36, body weight change <3 kg during the previous 2 mo, non-smoker, healthy, systolic blood pressure <180 mmHg, diastolic blood pressure <100 mmHg.
	Serum TAG, body weight, fat mass, fasting glucose and insulin
	High MUFA diet: fat 35-45 E%, MUFA >20 E%. Low fat diet: fat 20-30 E%. Control 35 E% fat, > 15 E% from SFA. An 8-wk low energy diet period and a 2-3 wk refeeding period preceeded the diet period. 
	6 mo, parallel design
	“Supermarket model” / Food tables from the national Food Agency of Denmark using Dankost 3000 software
	42
	Nd
	6 mo. Regarding the whole study group: ?, Regarding the meal test group: 14 out of 56.
	fS-TAG NS between the groups. 
	
	B, 
No valid biomarkers. Reports only results of 42 out of 131 subjects.

	Smith et al. Br J Nutr 2003
	51 healthy, normolipidemic students, aged 18 – 28 y, BMI 20-25. Exclusion: special diet, dietary supplements, medication ffecting serum lipid profile or coagulation factors, endocrine or liver disease, regular vigorous exercise <8 g alcohol/wk
	Serum lipid profile, LDL-particle size, hemostatic factors, platelet aggregation
	Moderate MUFA diet: SFA 13, MUFA 15, PUFA 6 E%. High MUFA diet: SFA 10, MUFA 18, PUFA 6 E%. Reference diet: SFA 16, MUFA 12, PUFA 6 E%.
	Baseline diet 8 wk, experimental diets 16 wk, parallel design 
	4-d food diary, recording of leftovers, reporting foods eaten outside the dining room / Food composition database not reported
	48
	PL fatty acid composition
	16 wk, 3 out of 51
	TC and LDL-C decreased compared with baseline in both MUFA diets without significant difference between diets,  4.53 vs. 4.13 and 2.69 vs. 2.39 for the moderate-MUFA diet (P<0.001) and 4.62 vs. 4.29 and 2.58 vs. 2.33 mmol/L for the high MUFA-diet (TC and LDL-C, resp.), P<0.001 for TC and P<0.01 for LDL-C. 
	
	B, 
Method of randomization? Composition of intervention diets? Food composition database not reported

	Stark et al. Am J Clin Nutr 2000

	36 postmenopausal women, with (n=19) and without (n=16) hormone replacement therapy, aged 43-60 y. Exclusion: lipid or blood pressure lowering drugs, anti inflammatory medication
	Serum lipid profile
	n-3-fatty acid capsules; 2.4 g EPA and 1.6 g DHA vs. placebo (evening primrose oil)
	28 days, parallel design
	3- d dietary record / Food processor, v. 7.11
	35
	Serum PL fatty acid composition 
	28 d, 1 out of 36
	TAG decreased in fish oil supplementation from 1.41 to 1.05 mmol/l (P<0.0001) and TAG/HDL-C ratio from 0.93 to 0.67, (P<0.01) as compared with placebo. 

	
	B,
Randomization method. Compliance? Biomarker not optimal.

	Summers et al. Diabetologia 2002
	17 subjects, 6 with type 2 diabetes, 6 non-obese and 5 obese without diabetes. Exclusion: other chronic illness than T2DM
	Serum lipid profile, insulin sensitivity
	Diet high in SFA vs. diet high in PUFA
	5 wk, cross over
	3-d dietary records
 / Foodbase
	17
	Platelet and serum lipid fatty acid composition
	2 x 5 wk, no drop outs
	Results PUFA vs. SFA diets:
BMI or body weight NS.
TC 5.0 +1.2 vs. 5.5 + 1.4 mmol/l (P=0.001), LDL-C 3.1 + 1.1 vs. 3.6 + 1.2 mmol/l (P=0.002),
HDL-C NS.
	
	B,
Inclusion/ exclusion criteria? Method of randomization? Intervention diets not clearly defined and dietary intake reported as g instead of E%.
Short duration for assessing glucose metabolism.

	Tahvonen et al. J Nutr Biochem 2005
	15 healthy women aged 18 – 45 yrs, mean 24.1 yrs, normal body weight, normolipidemic, fP-gluc <6 mmol/l, blood pressure <140/90 mmHg, B-Hb >120 g/l, normal liver, kidney, thyroid functions, menstrual cycle 25-31 d
	Serum lipid profile, plasma glucose
	3 g black currant seed oil (BCSO) vs. 2.8 g fish oil (FO)
	4 wk, cross over
	7-d food record / Micro Nutrica software, v. 2.5
	15
	Fatty acid composition of serum lipid fractions
	2 x 4 wk, no drop outs
	LDL-C lower after BCSO (2.58 + 0.4 vs. 2.46 + 0.4) than FO (2.53 + 0.3 vs. 2.62 + 0.5), P<0.05 between periods. ApoA-I increased during BCSO (1.84 to 1.94 g/l, P<0.05), P<0.05 compared with FO. HDL/LDL-C ratio higher on BCO (P<0.05). 
Linoleic and gamma-linolenic acid content in CE increased after BCSO compared with FO.
	
	B,
Method of randomization?

	Tapsell et al. Nutr Metab Cardiovasc Dis 2010
	150 overweight men and women of which 122 entered the study. Mean age 43-46 y, BMI 30.5-32.1
	Serum lipid profile, body weight change, body composition, insulin, glucose
	Low fat isocaloric (LF),
Low fat-PUFA (LF-PUFA),
Low-fat low caloric (LF-LC),
Low fat low caloric PUFA (LF-PUFA-LC)
	3 mo, parallel design
	3-d food record and diet history interview / AusNut and AusNut databases and the Australian Fatty acid rev 6, 2002
	95
	Erythrocyte fatty acid composition
	3 mo, pre trial drop outs 28, postenrollment drop outs 27. 95/150 (63 %) completed the trial
	TC -0.25, -0.50, -0.27 and -0.30 mmol/l,
LDL-C -0.27, -0.24, 
-0.32, and -0.30 mmol/l, LF, LF-PUFA, LF-LC, LF-PUFA-LC, resp., all NS. HDL-C 0.02, 0.05, 0.16 and 0.00 mmol/l, resp.,  highest on LF-LC, P=0.042). TAG 0.09, -0.47, -0.26 and 
-0.16 mmol/l, resp., lowest on LF-PUFA, P=0.056. 

	
	B, 
Energy intake not at credible level. Drop out rate not within an acceptable range.  Complicated study design

	Theobald et al. Am J Clin Nutr 2004
	40 subjects, aged 40-65 y. Exclusion: myocardial infarction, DM, use of lipid or blood pressure lowering medication, immunosuppressive drugs, HRT, alcoholism, pregnancy, BMI >35, fS-TC >7.8 mmol/l, fS-TAG >3.0 mmol/l, blood pressure >160/105 mmHg, abnormal hematology or liver function, alcohol intake >21 / 28 units/wk (women/men).
	Serum lipid profile
	DHA 0.7 g per day vs. olive oil
	3 mo,
cross over
	3- d dietary records, only baseline(?) / UK Nutrient databank
	38
	Plasma and erythrocyte lipids’ DHA
	2 x 3 mo, 2 out of 40
	Significant differences (DHA vs. control)
TC +4.2% (P=0.04), LDL-C +7.1% (P=0.004) and apoB +4.2% (P=0.03). LDL-C-to-apoB-ratio +3.1% (P=0.04). HDL-C increased on DHA in subjects receiving DHA first. Body weight NS
	Age, BMI, sex
	B, 
Inclusion criteria? Diet reported only at baseline

	Van Dijk et al. Am J Clin Nutr 2009
	20 abdominally obese overweight subjects, aged 45 to 60 yrs, BMI > 25, waist > 80 cm for women, > 94 cm for men. 10 women, 10 men
	Plasma lipid profile, insulin sensitivity, RANTES,
gene expression studies
	SFA vs. MUFA enriched diets
	8 wk, parallel design
	90 % of energy was supplied, 10 % free / Food composition database not reported
	20
	Fatty acid composition of plasma and adipose tissue
	8 wk, no drop outs
	MUFA vs. SFA:
difference in
TC -0.60 + 0.19 mmol/l (P=0.01), LDL-C -0.49 + 0.13 mmol/l (P<0.01),
HDL-C NS.
Plasma total SFA 
-4.04%, plasma total MUFA +6.23 %.

	
	B,
Method of randomization. Food composition database not reported.
Amount of fat in the diets not reported. Gene expression results of some interest but should be confirmed.

	Vessby et al. Diabetologia 2001
	Kanwu-study, 162 men and women, healthy, aged 30-65 yrs, BMI 22-32 kg/m2. Exclusion: DM, thyroid, liver, renal diseases, disabling diseases, specific eating habits, high level of habitual physical activity, >40 g alcohol/d, use of any drug
	Serum lipid profile, insulin sensitivity 
	High SFA vs. high MUFA diets +/- 3.6 fish oils (2.4 g EPA and DHA
SFA diet; 17.6, 13.1, 4.7 E%, MUFA diet; 9.6, 21.2, 4.6 E%, resp. No differences in other nutrients
	3 mo,
parallel design
	Weighed 3-d food records /local food databases and analyzed values of the fat products delivered to the subjects
	162
	Fatty acid composition of serum lipids
	3 mo, no drop outs
	SFA vs. MUFA: TC 0.28 (0.12;0.45), p=0.007, LDL-C 0.34 (0.19;0.49), p=0.0001, ApoB 0.06 (0.03;0.10), p=0.001, HDL-C and ApoA-I NS
	Center, age, gender, BMI, baseline value of the variable
	B, 
Lipid changes regarding total and LDL-C similar irrespective of fish oil intake, see Giacco et al. 2007. Fish oil: no effect on insulin sensitivity.
Method of randomization?

	Wilkinson et al. Atherosclerosis 2005
	57 healthy middle-aged men, aged 35 – 60 y, with atherogenic lipid profile, TAG >1.5 mmol/l, HDL-C <1.1 mmol/l and small-dense LDL (LDL-3) > 40 %. Exclusion: BMI >30, hypertension, smoking, alcohol >30 units/wk, medication known to affect lipid metabolism, abnormal hematology, liver, kidney or endocrine function
	Serum lipid profile, lipid subclasses, blood pressure, body weight, hemostatic factors
	Alfa-linolenic acid rich diet (flaxseed oil, high ALA), high linoleic acid diet + fish oil capsules 3 g EPA and DHA/d (high LA+LCn-3), and control diet (high LA diet)
	12 wk, parallel design
	7-d and 3-d food records, special products and capsules / Dietplan 5 software
	57
	Erythrocyte membrane phospholipid fatty acid composition
	12 wk, no drop outs
	fP-TAG decreased in ALA and LA+LCn-3 groups (P<0.01), NS between the groups.
Plasma TC decreased over time (P=0.0029) and between the groups, P=0.019 (ALA). LDL-C NS. HDL-C decreased in ALA (-10.5 %, P<0.05) and high LA 
(-5.6 %, NS) groups, but increased in LA+LCn-3 (+3 %, NS) group, P=0.009 between the groups. LA+LCn-3 lowered TC/HDL-C ratio (P=0.001).
A decrease in HDL in ALA and LA+LCn-3 groups was due to a decrease in HDL3. LA+LCn-3 resulted in an increase in larger HDL2 particles (P<0.05).
In all diets, SFA intake decreased (significantly in high LA groups), and n-3 PUFAs increased, as did n-6 PUFAs. Dietary compliance good according to fatty acid composition of erythrocyte membrane analysis.

 
	
	B,
Method of randomization? Compliance? High fat diets (41 E%)



	Zhao et al. J Nutr 2004
	20 men, 3 women with moderate hypercholesterolemia, TC 5.17-6.21 mmol/l, aged 36 -65 y. Exclusion: lipid lowering or anti inflammatory medication, dietary supplements, smoking, atherosclerotic disease, inflammatory disease, DM, blood pressure >140/90 mmHg, other systemic disease. Woken postmenopausal without HRT
	Serum lipids,
inflammatory factors, endothelial function biomarkers
	Avarage American Diet  (AAD), high alpha-linolenic acid diet (ALA), high linoleic acid diet (LA)
	6wk, 3 wk wash out, cross over
	6-d menu cycle / Nutritionist V database
	23
	Serum lipid fatty acid profile
	3 x 6 weeks,
no drop outs
	LA-diet: TC -10.9 %,
LDL-C -12.3 %, TAG -18.4 %, ApoB -9.4 %.
ALA-diet: TC -10.8 %,
LDL-C -11.0 %, TAG -18.4 %, Apo B -9.7 %, as compared with the control diet.
TC, LDL-C, TAG, TC/HDL-C and apoB lower on LA and ALA diets compared with the AAD (P<0.05).
HDL-C and ApoA-I lower on ALA vs. AAD (P<0.05).
	
	B,
Method of randomization? 






Appendix 3 (continues). Evidence table of studies on metabolic markers
Evidence table 1b. Dietary fat and lipoprotein particle size.

	Reference 
	Population, 
subject characteristics

	Outcome measures

	Intervention/ exposure 

	Time Base-line - Outcome assessment
	Dietary assessment method/

	No of subjects analysed
	Biomarker Assay 
	Follow- up period, drop-out rate
	Results

	Confoun-ders adjusted for
	Study quality and relevance, comments


	Egert et al. Eur J Nutr 2011
	47, aged 18-34 y, healthy, non-smoking, BMI <27, S-TC <7.76, S-TAG <3.39. Exclusion: metabolic or endocrine diseases, malabsorption syndrome, alcohol abuse, restrictive dietary requirements
	LDL particle size, serum lipids
	High fat (40 E%) diet, low fat diet (29 E%). Isocaloric, rich in MUFA (51 % of total FAs) 
Low fat: carbohydr 54.4, Fat 28.7, SFA 7.2, MUFA 13.9, PUFA 5.3 E%
High fat: carbohydr 43.1, fat 40.2, SFA  9.9, MUFA 19.8, PUFA 7.0 E%
	4 wk, 2 wk run-in rich in SFA, parallel design
	Food provided / EBISpro
	37; 12 men, 25 women
	LDL fatty acid composi-tion
	4 wk, 10 out of 47
	LDL-particle size decreased in high fat group only, NS between the groups.
	
	B, 
Method of randomization? 

	Goyens and Mensink. J Nutr 2005
	65 subjects, 18-65 y, BMI <30, max BW change in the past 3 mo <3 kg, fS-chol <8.0 mmol/l, fS-trigly <2.5, RR diast <95 mmHg, RR syst <160.
Exclusion: glucosuria, no medication/prescribed diets affecting serum lipid profile, no CHD  
	Lipoprotein subclass distributions, serum lipid profile
	Control (7 E% LA, 0.4 E% ALA); low-LA (3 E% LA, 0.4 E% ALA); high-ALA (7 E% LA, 1.1 E% ALA).
All diet had prot/cho/fat: 15/50/35 E%
	6 wk, parallel design
	3-d weighed food records (2 weekdays, 1 weekend day) / Computerized Dutch Food Composition Table
	54 (21 men, 33 women)
	FA composition of plasma PL 
	4 wk run in period with the control diet, 6 wk intervention period.
54 out of 65 completed the study
	High-ALA: VLDL particles -8 +20 nmol/l, small VLDL
 -6 + 15 nmol/l, signif. diff vs. the change in the control group. Low-LA: VLDL particles -9 +21 nmol/l, medium VLDL -8 + 11 nmol/l, signif. diff vs. the change in the control group.
	?
	B
Compliance?
Food record too short

	Griffin et al. Am J Clin Nutr 2006
	308 men and postmenopausal women, 45-70 y, BMI 20-35, fS-chol <8.0, fS- TAG <6.0 mmol/l. Exclusion: BMI <20 or >35, abnormal liver function or haematology, history of cholestatic liver disease, pancreatitis, DM, myocardial infarction, use of anticoagulants (excl. ASA)
	Lipoprotein size, lipid profile, insulin sensitivity 
	5 diets with 6 E% PUFA n-3 LC PUFA, high ALA, n-3 LC PUFA + ALA, moderate ALA, control  
	6 mo,
parallel design
	7 d weighed food record /
Database not reported
	258
	Nd
	48 out of 306 or 50 out of 308
	sdLDL -12.7 % (95% CI 
-22.9%, 2.4 %) on n-3 LC PUFA.

	Smoking, BMI, age, gender, HRT, alcohol use
	B,
Method of randomization? Food composition database not reported. No valid biomarkers

	Hartwich et al. Clin Nutr 2009
	LIPGENE.
99 subjects with MetS (65 females, 34 males), 35-70 y
	LDL phenotype
	Isocaloric diets. High fat (38 E%) high SFA; high fat (38 %) high MUFA, low fat (28 E%) high complex cho with oleic acid (1.24 g/d), low fat (28 E%) high complex cho with long chain n-3 PUFA (1.24 g/d)

	12 wk, parallel design
	Nd
	80
	Plasma FA composition
	12 wk,
no drop outs, 19 subjects unanalyzed (LDL density non-responders)
	High fat high SFA: LDL density 1.0341 + 0.0001 vs. 1.0351 + 0.0001 g/ml.
High fat high MUFA: LDL phenotype B frequency 33 vs. 18 %, LDL density 1.0348 + 0.0001 vs. 1.0333 + 0.0001, fP-chol 5.06 + 0.13 vs. 4.82 + 0.16 mmol/l, fP-trigly 1.85 + 0.15 vs. 1.42 + 0.12 mmol/l.
Low fat high complex cho with oleic acid: LDL density 1.0334 + 0.001 vs. 1.0358 + 0.0001, fP-chol 5.22 + 0.24 vs. 4.89 + 0.22, TRL-chol 0.23 + 0.03 vs. 0.40 + 0.1.
Low fat high complex cho with long chain n-3 PUFA: LDL phenotype B frequency 55 vs. 18, LDL density 1.0358 + 0.001 vs. 1.0327 + 0.001, fP-chol 5.49 + 0.28 vs. 5.24 + 0.33, fP-trigly 1.81 + 0.16 vs. 1.59 + 0.15
	Baseline LDL density
	B,
Compliance? Food composition databse not reported. LDL density responders analyzed only -> not included in the summary. 


	Mori et al. Am J Clin Nutr 2000
	59 overweight men, mildly hyperlipidemic, aged 20-65
	LDL particle size, serum lipids, glucose, insulin 
	4 g EPA, 4 g DHA, or 4 g olive oil (control)
	6 wk, parallel design
	3-day food record / Food composition database not reported
	56
	Plasma and platelets fatty acid composition
	6 wk, 3 out of 59
	LDL particle size increased by DHA (P=0.002). 

	Baseline values
	B,
Randomization method? Short food record (3 d). Food composition database not reported.

	Rivellese et al. Atherosclerosis 2003
	Kanwu-study, 162 men and women, healthy, aged 30-65 yrs, BMI 22-32 kg/m2. Exclusion: DM, thyroid, liver, renal diseases, disabling diseases, specific eating habits, high level of habitual physical activity, >40 g alcohol/d, use of any drug
	Particle size, lipoproteins
	High SFA vs. High MUFA diets +/- n-3 lanf chain fatty acids (fish oil 3.6 g/d
	3 mo,
parallel design
	Weighed 3-d food records /local food databases and analyzed values of the fat products delivered to the subjects
	162
	Fatty acid composition of serum lipids
	3 mo, no drop outs
	No effect on particle size 
	Center, age, gender, BMI, baseline value of the variable
	B, 
Secondary analysis from the KANWU study, see Vessby et al. Diabetologia 2001.
Method of randomization?

	Smith et al. Br J Nutr 2003
	51 healthy, normolipidemic students, aged 18 – 28 y, BMI 20-25. Exclusion: special diet, dietary supplements, medication ffecting serum lipid profile or coagulation factors, endocrine or liver disease, regular vigorous exercise <8 g alcohol/wk
	LDL-particle size, serum lipids, hemostatic factors, platelet aggregation
	Moderate MUFA diet: SFA 13, MUFA 15, PUFA 6 E%. High MUFA diet: SFA 10, MUFA 18, PUFA 6 E%. Reference diet: SFA 16, MUFA 12, PUFA 6 E%.
	Baseline diet 8 wk, experimental diets 16 wk, parallel design 
	4-d food diary, recording of leftovers, reporting foods eaten outside the dining room / Food composition database not reported
	48
	PL fatty acid composition
	16 wk, 3 out of 51
	LDL1 increased 21.04 vs. 27.54 % in the moderate MUFA diet P<0.05).

	
	B, 
Method of randomization? Composition of intervention diets? Food composition database not reported

	Wilkinson et al. Atherosclerosis 2005
	57 healthy middle-aged men, aged 35 – 60 y, with atherogenic lipid profile, TAG >1.5 mmol/l, HDL-C <1.1 mmol/l and small-dense LDL (LDL-3) > 40 %. Exclusion: BMI >30, hypertension, smoking, alcohol >30 units/wk, medication known to affect lipid metabolism, abnormal hematology, liver, kidney or endocrine function
	Lipid subclasses, serum lipid, blood pressure, body weight, hemostatic factors
	Alfa-linolenic acid rich diet (flaxseed oil, high ALA), high linoleic acid diet + fish oil capsules 3 g EPA and DHA/d (high LA+LCn-3), and control diet (high LA diet)
	12 wk, parallel design
	7-d and 3-d food records, special products and capsules / Dietplan 5 software
	57
	Erythrocyte membrane phospholipid fatty acid composition
	12 wk, no drop outs
	In all groups, large LDL-particles increased, and small LDL-3 particles decreased (P=0.024, effect of time), on LA+LCn-3 diet -22 % (P<0.005). 

	
	B,
Method of randomization? Compliance? High fat diets (41 E%)





Appendix 3 (continues). Evidence table of studies on metabolic markers
Evidence table 1c. Dietary fat and glucose metabolism.

	Reference 
	Population, 
subject characteristics

	Outcome measures

	Intervention/ exposure 

	Time Baseline -Outcome assessment
	Dietary assessment method/

	No of subjects analysed
	Biomarker Assay 
	Follow- up period, drop-out rate

	Results

	Confounders adjusted for
	Study quality and relevance, comments


	Bos et al. Nutr Metab Cardiovasc Dis 2010
	60, 24 men, aged 40-65 yrs, BMI > 25. Waist at least 94 cm for men, 80 cm for women. Exclusion: DM, anti-hypertensive or cholesterol lowering medication, f-TC >8 mmol/l, >4 glasses alcohol/d, participation in other dietary or drug trial <4 wk before the start of the study, pregnancy, lactation
	Insulin sensitivity and insulin secretion. 30 participated in an
insulin clamp study, lipid profile, blood pressure

	High MUFA vs. Mediteranean diet vs. control.
SFA for control, MUFA, Mediterr
19.2, 10.9, 10.7 E%, resp., MUFA 10.7, 20.3, 21.4 E%, resp.,PUFA 5.4, 7.0, and 6.5 E%, resp.
	8 wk,
parallel design. A 2-wk run in with SFA diet
	90 % foods provided, duplicate portions / Dutch food composition table
	57
	Nd
	8 wk, 3 drop outs out of 60
	No effects on fasting glucose or insulin concentrations or metabolism. 
	yes
	B, 
No valid biomarkers. Duration of the study too short for assessing glucose metabolism (5-8 wk).
High fat diets (37-40 E%)

	Brekke et al. Diabetes Res Clin Practice 2005
	77 first degree relatives of T2D, 2/3 men, aged 25-55 y. Exclusion: fB-gluc >6.1 mmol/l and/or 2-h B-gluc >11.1 mmol/l, BMI >35, any disease or medication affecting glucose or lipid metabolsim
	Fasting glucose, BW, lipid profile, 
	Diet (D), diet and exercise (D+E)  and control groups (C)
Diet: SFA 10 E%, MUFA 10-15 E%, n-3 FA 1 E%,
low GI carbohydrates
	2 y,
parallel design
	FFQ / Food composition database not reported
	1-y exam 68, 2-y exam 64 
	Fatty acid composi-tion of erythro-cytes
	2 y, 9 out of 77 at 1 y, 13 out of 77 at 2 y 
	No significant changes between groups in insulin or glucose values after 1-yr.

	
	B, 
2 other publications from 16-wk follow-up with “better” results

	Clifton et al. J Nutr 2004
	70 women, BMI >27.
Exclusion: DM, liver disease, renal disease, medication likely to affect lipid metabolism, >40 g ethanol/wk
	fP-gluc, body fat distribution, RR, fasting serum lipids, blood pressure
	6000 kJ diets, high MUFA with 35 E% fat (S/M 6/20 E%), very low fat with 12 E% fat (S/M 4/4 E%)
	12 wk, parallel design
	Interview by a dietitian and 3-d food record every 2 wk / DIET 1 Nutrient Calculation Software
	62
	Nd
	12 wk, 70 recruited, 62 analyzed
	fB-gluc NS between the diets.
	?
	B,
No valid biomarkers. No between measurement variation minimised/standardised. Hypocaloric diets (6000 kJ)

	Colette et al. Int J Obes 2003
	52 overweight subjects (9 males, 23 females), BMI 26-45.
Exclusion: DM, renal disease, hepatic disease, medication likely to affect lipid metabolism
	fP-gluc, fP-insul, BW, serum lipids 
	High CHO (CHO 55 E%, fat 25 E%, MUFA 10 E%, prot 20 E%) vs. high MUFA (CHO 40 E%, fat 40 E%, MUFA 25 E%, prot 20 E%). Energy restriction 
(-30 %)
	8 wk,
parallel design
	Two 3-d weighed food records / IDU software
	32
	PL fatty acid profile in RBC; only 8 wk duration!
	8 wk, 20 drop outs, drop out rate not acceptable
	fP-insul decreased in both groups, NS between the groups. fP-glucose decreased in the MUFA diet (P=0.003).
	Baseline values, weight loss
	B, drop out rate not acceptable, no valid biomarkers, no between measurement variation minimised/standardised.
High MUFA diet high in fat (40 E%)

	Due et al. Am J Clin Nutr 2008a
	154 subjects, 18-35 y, BMI 28-36, Copenhagen area.
Subjects who lost >8% of initial body weight (n= 131) were randomized to the intervention
	Risk factors for CVD and T2DM, weight loss maintenance 
	1. moderate fat high MUFA, low GI, whole grain, nuts, legumes, 2. low fat, 3. control (moderate fat, high SFA, more sugar-containing foods)
	6 mo,
parallel design
	“Supermarket model” / Food composition database not mentioned
	Completer analysis 106,
intention-to-treat analysis 125
	FA composition of an adipose tissue sample
	6 mo,
131 randomized, 125 initiated the intervention, 106 completed the intervention
	MUFA: fS-insul -2.6 + 3.5 pmol/l (P<0.001?), HOMA-IR -0.17 (or -0.11) + 0.13 (P<0.001?). 
LF: fS-insul +4.3 + 3.0 pmol/l (P<0.08), HOMA-IR +0.17 + 0.10 (P<0.005. 
Control: fS-insul 14.0 + 4.3 pmol/l (P<0.001), HOMA-IR 0.57 + 0.17 (P<0.001). 
f-insul -2.6 (-9.6, 4.5) in the MUFA diet, 4.3 (-1.8, 10.3) in the LF diet, 14.0 (5.1, 23.0) in the control diet, P <0.001 between the groups. f-gluc NS between the groups. HOMA-IR -0.11 (-0.34, 0.13) in the MUFA diet, 0.16 (-0.03, 0.36) in the LF diet, 0.47 (0.17, 0.76) in the control diet, P < 0.001 between the groups. 
	Baseline values
	B,
Relevant data for evaluation possibly reported elsewhere

	Due et al. Am J Clin Nutr 2008b
	56 nondiabetic obese men (n=20) and premenopausal women (n=26). 18-35 y, BMI 28-36. A subgroup of 169 subjects: Exclusion: body weight change >3 kg over the previous 2 mo, smoking, postmenopausal status.
	Glucose metabolism
	After an >8% weight loss. MUFA diet (n=16): fat 35-45 E%, MUFA >20 E%; low fat diet (n=18): fat 20-30 E%; control diet (n=12), fat 35 E%, SFA >15 E%
	6 mo, parallel design
	Supermarket model. Leftovers and intake of non-supermarket foods registered /
FDIR, v. 5.0
	46
	Nd
	6 mo, 10 out of 56 (18%), 7 in the MUFA group, 3 in the low fat group
	MUFA diet: fS-glucose 
-3.0%, fS-insulin -9.4%, HOMA-IR -12.1%. Different from LF (P<0.095) or C (P<0.05) diets.
BW NS
	Gender, proportion of drop outs
	B,
An average of  2 kg body weight increase during the study

	Giacco et al. Nutr Metab Cardiovasc Dis 2007
	Kanwu-study, 162 men and women, healthy, aged 30-65 yrs, BMI 22-32 kg/m2. Exclusion: DM, thyroid, liver, renal diseases, disabling diseases, specific eating habits, high level of habitual physical activity, >40 g alcohol/d, use of any drug
	Insulin sensitivity and insulin secretion, glucose tolerance
	High SFA vs. High MUFA diets +/- n-3 long chain fatty acids (fish oil 3.6 g/d)
	3 mo,
parallel design
	Weighed 3-d food records /local food databases and analyzed values of the fat products delivered to the subjects
	162
	Fatty acid composition of serum lipids
	3 mo, no drop outs
	No effect of fish oil on insulin sensitivity or insulin secretion, beta cell function or glucose tolerance. 
	Center, age, gender, BMI, baseline value of the variable
	B,
Method of randomization?

	Griffin et al. Am J Clin Nutr 2006
	308 men and postmenopausal women, 45-70 y, BMI 20-35, fS-chol <8.0, fS- TAG <6.0 mmol/l. Exclusion: BMI <20 or >35, abnormal liver function or haematology, history of cholestatic liver disease, pancreatitis, DM, myocardial infarction, use of anticoagulants (excl. ASA)
	Insulin sensitivity, lipid profile, lipoprotein size
	5 diets with 6 E% PUFA n-3 LC PUFA, high ALA, n-3 LC PUFA + ALA, moderate ALA, control  
	6 mo,
parallel design
	7 d weighed food record /
Database not reported
	258
	Nd
	48 out of 306 or 50 out of 308
	No differences in insulin sensitivity, fP-glucose or fP-insulin between the groups 
	Smoking, BMI, age, gender, HRT, alcohol use
	B,
Method of randomization? Food composition database not reported. No valid biomarkers

	Hall et al.
Ethnicity Dis 2003
	2 208 White, Black and Hispanic women, 56 % non-Hispanic whites, 28 % black, 16 % Hispanic. 50-79 y, postmenopausal, at least 36 E% dietary fat. Exclusion: medication to affect blood lipids, insulin therapy
	Glucose and insulin, anthropometry, blood pressure
	Low fat diet 20 E% (n = 1325) vs. control (n = 883)
	6 mo, parallel design
	FFQ / Food composition database not reported
	1720 (1071 in the intervention group and 649 in the control group)
	Nd
	6 mo, 19.2 % in the intervention group, 26.5 % in the control group
	 No change in fasting glucose or insulin concentrations.
	Only unadjusted results presented
	B, Randomized study in real life. Method of randomization? Compliance? Food composition database not reported. No valid biomarkers

	Kuller et al. Circulation 2001
	275 + 260 women, 44-50 y.
Exclusion: hysterectomy, HRT, smoking
92 % whites
	Fasting glucose, lipid profile, BW, blood pressure
	5-y cognitive-behavioral program. Fat intake to 25 E%, SFA intake to 7 E%, dietary cholesterol intake -100 mg/d, weight loss 5-15 lb, increasing physical activity to 1000-1500 kcal expended /wk. Intervention: lowering dietary fat, SFA and cholesterol, Weight loss. Increasing physical activity. Control: assessment only
	5 y, parallel design
	FFQ / not reported
	515 / 459
	Nd
	54 mo.
No drop outs reported 
	Differences between the groups at 54 mo: lower (P<0.01) f-glucose.
	?
	B,
Poor compliance. No valid biomarkers. Increase in physical activity one of the goals

	Louheranta et al.  Nutr Metab Cardiovasc Dis 2000
	18 subjects (13 men, 5 men), moderately obese (BMI 29.6 + 0.8, mean + SEM), middle-aged (53 + 2 y), fS-total cholesterol >5 mmol/l, fS-trigly >1.5 mmol/l.
Exclusion: secondary dyslipidemia, alcohol consumption >24 portions for men and >16 portions for women /wk, steroid medication, DM.
	Glucose metabolism (FSIGT), serum lipid profile, 
	MUFA-diet: fat 36, carbohydrates 48-50, protein 14-16 E%; S/M/P 10/20/6. Reduced fat diet: fat 30, carbohydrates 50-55, protein 14-16 E%; S/M/P 9-10/12/7-8. Baseline diet: fat 36, carbohydrates 48-50 , protein 14-16 E%; S/M/P 18/12/6.
	4 wk, cross over
	7-d food record during the intervention periods and 4-d food record during the baseline and the wash out periods / Micro Nutrica dietary analysis program
	18
	FA composition of serum TAG and CE
	Cross over: 2 wk baseline + 4 wk intervention + 2 wk wash out + 4 wk intervention
	SI 2.41 (0.42) vs. 1.73 (0.24), MUFA vs. reduced fat (P = 0.018), most evident on those started with the MUFA diet. No differences between the diets in fP-gluc of fP-insul. 
	
	B
No power calculations.
Short duration for assessing glucose metabolism.

	Lovejoy et al. Diab Care 2002
	31 healthy nonobese men or premenopausal women. Exclusion: chronic disease, prescription medication (except oral contraceptives), smoking, LDL.C or TAG <5th or 95th percentile for age.
	Insulin sensitivity (FSIGT), lipid profile
	High MUFA (Oleic), high SFA (palmitic), high Trans (elaidic) acid diets.
Total fat 27.8, 27.0, 26.8 E%, 
MUFA 15.2, 9.3, 8.4 E %,
Palmitic acid 12.9, 31.4, 12.5E%,
C18:1 trans 0, 0, 27.0 E % of total fatty acids, for oleic, palmitic and trans groups, resp.
	4 wk, cross over
	NA, food provided / Food composition database not reported
	25 (12 men and 13 women; 23 Caucasian, 2 Asian)
	Serum lipid fatty acid composition
	3 x 4 wk
	Si 3.44, 3.20, 3.40, for oleic, palmitic and trans groups, NS. fP-gluc and fP-insul NS between the diets. 
	Diet order and sex 
	B, 
Randomization method not reported. Compliance? Dietary assessment? Food composition database not reported. Between measurement variation?
Short duration for assessing glucose metabolism.

	Perez-Jimenez et al. Diabetologia 2001
	59 healthy young normoglycemic subjects (30 men, 29 women). Mean age 231 + 1.8 y. No chronic illness. No unusually high level of physical activity
	Insulin sensitivity in vivo and glucose uptake in monocytes in vitro, serum lipids
	High carbohydrate vs. high MUFA diet after high SFA diet. High SFA diet:
SFA 22.6 E%, MUFA 10.1 E%, PUFA 5 E%, energy 10.8 MJ.
High carhohydrate diet: SFA 9.2 E%, MUFA 13.5 E%, PUFA 5.2, energy 10. 6 MJ
High MUFA diet:
SFA 9.2 E%, MUFA 24.4 E%, PUFA 4.8 E%, energy 10.8 MJ
	28 days, cross over
	Duplicate portions / USDA food tables, Spanish food composition tables



	59
	Fatty acid content of cholesterol esters in LDL
	28 + 2 x 28 days, no drop-outs
	No significant difference in fasting glucose. FS-insulin 32.3, 13.8, 14.7, P<0.001 compared with the high SFA diet. Free fatty acids higher in the SFA diet. Both in vivo and in vitro insulin sensitivity better after high carbohydrate and high MUFA diets compared with a high SFA diet.
	
	B,
Body weight not reported; stable during the study? Short duration for assessing glucose metabolism.
MUFA diet high in fat (38 E%)

	Schwab et al. Eur J Clin Nutr 2006
	Healthy men and women, (8/8), age 45 (25-60) y. No chronic diseases
	Serum glucose, insulin, lipids, haemostatic factors
	30 ml hempseed oil and flaxseed oil instead of saturated fats
	4 wk, cross over
	7-d food record / Micro Nutrica dietary analysis software
	14
	Fatty acid composition of serum lipids
	2 x 4 wk, 2 (women) out of 16
	No differences between the oil groups in glucose or insulin concentrations.
	
	B,
Method of randomization? 

	Sloth et al. Br J Nutr 2009
	131 subjects , 56 also participated in a meal test. Inclusion criteria: age 18-35 y, BMI 28-36, body weight change <3 kg during the previous 2 mo, non-smoker, healthy, systolic blood pressure <180 mmHg, diatolic blood pressure <100 mmHg.
	Fasting glucose and insulin, body weight, fat mass, TAG
	High MUFA diet: fat 35-45 E%, MUFA >20 E%. Low fat diet: fat 20-30 E%. Control 35 E% fat, > 15 E% from SFA. An 8-wk low energy diet period and a 2-3 wk refeeding period preceeded the diet period. 
	6 mo, parallel design
	“Supermarket model” / Food tables from the national Food Agency of Denmark using Dankost 3000 software
	42
	Nd
	6 mo. Regarding the whole study group: ?, Regarding the meal test group: 14 out of 56.
	fS-glucose NS between the groups. fS-insulin at six months lower with high MUFA and low fat diets as compared with the control diet; mean changes 3, 5 and 19 pmol/L for MUFA, low fat and control diets, resp., P<0.05. Change in HbA1c -0.1, -0.1 and 0.3 % for MUFA, low fat and control diets, resp., p<0.05.
	
	B, 
No valid biomarkers. Reports only results of 42 out of 131 subjects.

	Summers et al. Diabetologia 2002
	17 subjects, 6 with type 2 diabetes, 6 non-obese and 5 obese without diabetes. Exclusion: other chronic illness than T2DM
	Insulin sensitivity, serum lipids 
	Diet high in SFA vs. diet high in PUFA
	5 wk, cross over
	3-d dietary records
 / Foodbase
	17
	Platelet and serum lipid fatty acid composition
	2 x 5 wk, no drop outs
	Results PUFA vs. SFA diets:
insulin sensitivity 0.64 vs. 0.51 (P=0.02). fP-gluc, fP-insul NS.
	
	B,
Inclusion/ exclusion criteria? Method of randomization? Intervention diets not clearly defined and dietary intake reported as g instead of E%.
Short duration for assessing glucose metabolism.

	Swinburn et al. Diab Care 2001


	176 entered to the intervention, and 136 completed 1-yr follow-up. 103 were followed for 5 years. Subjects had glucose tolerance( 2-h blood glucose 7.0-11.0 mmol/l). 66.7 -75.7 were European origin. Age 52 y.
	Glucose tolerance, body weight,

	Reduced fat diet (26 E%) vs. control (general advice for healthy diet)
	1 y with yearly follow-up up to 5 y, parallel design
	Food records / Food composition database not reported
	136 at 1 y, 103 at 5 y
	Nd
	1 y / 5 y. 19 % 1-y, 24.6 % 5-y
	1-y results: f-gluc NS.
2-h gluc -0.01 + 0.33 vs. 0.74 + 0.35 mmol/l (P<0.0001). f-insul -4.87 + 1.09 vs. -3.80 + 0.83 mU/l (P<0.0001).
2-h insulin -14.94 + 4.20 vs. -1.90 + 3.75 mU/l (P=0.0103).
Diabetes or IGT incidence after 1 yr 47 vs. 67 %, p<0.05. 
No significant differences in any of the variables after 5 years, except the more compliant subjects had lower fasting and 2-h glucose after 5 years (P=0.041 and P=0.026, resp.). 
	Age, sex, ethnicity and baseline values
	B for the 1-y intervention. Compliance? Food composition database not reported. No valid biomarkers. Few long term studies dealing with glucose tolerance and weight.

	Tahvonen et al. J Nutr Biochem 2005
	15 healthy women aged 18 – 45 yrs, mean 24.1 yrs, normal body weight, normolipidemic, fP-gluc <6 mmol/l, blood pressure <140/90 mmHg, B-Hb >120 g/l, normal liver, kidney, thyroid functions, menstrual cycle 25-31 d
	Plasma glucose, serum lipids, 
	3 g black currant seed oil (BCSO) vs. 2.8 g fish oil (FO)
	4 wk, cross over
	7-d food record / Micro Nutrica software, v. 2.5
	15
	Fatty acid composition of serum lipid fractions
	2 x 4 wk, no drop outs
	FP-gluc 5.0 + 0.3 vs. 4.8 + 0.2 mmol/l during FO (P<0.05 within the diet, overall effect P<0.001)).
	
	B,
Method of randomization?

	Tapsell et al. Nutr Metab Cardiovasc Dis 2010
	150 overweight men and women of which 122 entered the study. Mean age 43-46 y, BMI 30.5-32.1
	Serum insulin, glucose, lipids, body weight change, body composition, 
	Low fat isocaloric (LF),
Low fat-PUFA (LF-PUFA),
Low-fat low caloric (LF-LC),
Low fat low caloric PUFA (LF-PUFA-LC)
	3 mo, parallel design
	3-d food record and diet history interview / AusNut and AusNut databases and the Australian Fatty acid rev 6, 2002
	95
	Erythrocyte fatty acid composition
	3 mo, pre trial drop outs 28, postenrollment drop outs 27. 95/150 (63 %) completed the trial
	No differences in glucose or insulin concentrations across the groups.
	
	B, 
Energy intake not at credible level. Drop out rate not within an acceptable range.  Complicated study design

	Van Dijk et al. Am J Clin Nutr 2009
	20 abdominally obese overweight subjects, aged 45 to 60 yrs, BMI > 25, waist > 80 cm for women, > 94 cm for men. 10 women, 10 men
	Insulin sensitivity, lipids, RANTES,
gene expression studies
	SFA vs. MUFA enriched diets
	8 wk, parallel design
	90 % of energy was supplied, 10 % free / Food composition database not reported
	20
	Fatty acid composition of plasma and adipose tissue
	8 wk, no drop outs
	Insulin sensitivity NS

	
	B,
Method of randomization. Food composition database not reported.
Amount of fat in the diets not reported. Gene expression results of some interest but should be confirmed.

	Vessby et al. Diabetologia 2001
	Kanwu-study, 162 men and women, healthy, aged 30-65 yrs, BMI 22-32 kg/m2. Exclusion: DM, thyroid, liver, renal diseases, disabling diseases, specific eating habits, high level of habitual physical activity, >40 g alcohol/d, use of any drug
	Insulin sensitivity (IVGTT), serum lipids
	High SFA vs. high MUFA diets +/- 3.6 fish oils (2.4 g EPA and DHA
SFA diet; 17.6, 13.1, 4.7 E%, MUFA diet; 9.6, 21.2, 4.6 E%, resp. No differences in other nutrients
	3 mo,
parallel design
	Weighed 3-d food records /local food databases and analyzed values of the fat products delivered to the subjects
	162
	Fatty acid composition of serum lipids
	3 mo, no drop outs
	Insulin sensitivity index SFA vs. MUFA -0.52
(-1.09; 0.04), P=0.0534, in the whole study group. fS-insul 0.60 
(-0.40; 1.60), P=0.0582. f-gluc NS. In secondary analysis in those with total fat intake <37 E%: SI -12.5% on the SFA diet and +8.8% on the MUFA diet (P=0.03).
 
	Center, age, gender, BMI, baseline value of the variable
	B, 
Lipid changes regarding total and LDL-C similar irrespective of fish oil intake, see Giacco et al. 2007. Fish oil: no effect on insulin sensitivity.
Method of randomization?






Appendix 3 (continues). Evidence table of studies on metabolic markers
Evidence table 1d. Dietary fat and blood pressure.

	Reference 
	Population, 
subject characteristics

	Outcome measures

	Intervention/ exposure 

	Time Base-line -  Outcome assessment
	Dietary assessment method/

	No of subjects analysed
	Biomarker Assay 
	Follow- up period, drop-out rate
	Results

	Confoun-ders adjusted for
	Study quality and relevance, comments


	Appel et al. JAMA 2005
	164 adults with prehypertension/stage 1 hypertension (RR 120-159/80-99)
>30 yrs.
55 % African Americans, 40 % non-hispanic whites, 6 % others.
Exclusion: DM, CVD, LDL-C >5.7, TAG >8.48, BW > 159 kg, medication for RR or dyslipidemia, alcohol >14 drinks/wk, unwillingness to stop taking nutrient supplements
	Blood pressure, lipid profile
	fat/CHO/prot
CHO: 27/58/15
prot: 27/48/25
UFA: 37/48/15.
Person days of perfect adherence 95-96 %
	6 wk,
cross over
	7-d menu cycle, diary about “extra” foods /
Food composition database not mentioned
	159
	Nd
	3 x 6 wk
191 -> 160, 19 %
	CHO: BP -8.2 (-9.6 to 
-6.8)/-4.1 (-5.0 to -3.3) mmHg.
Prot: BP -9.5 (-10.9 to 
-8.2)/-5.2 (-6.1 to -4.4).
UFA: BP -9.3 (-10.6 to 
-8.0)/-4.8 (-5.6 to -4.0).
	sex, race, subgroups by baseline levels
	B, no valid biomarkers

	Bos et al. Nutr Metab Cardiovasc Dis 2010
	60, 24 men, aged 40-65 yrs, BMI > 25. Waist at least 94 cm for men, 80 cm for women. Exclusion: DM, anti-hypertensive or cholesterol lowering medication, f-TC >8 mmol/l, >4 glasses alcohol/d, participation in other dietary or drug trial <4 wk before the start of the study, pregnancy, lactation
	Blood pressure, lipid profile, insulin sensitivity and secretion. 30 participated in an
insulin clamp study
	High MUFA vs. Mediteranean diet vs. control.
SFA for control, MUFA, Mediterr
19.2, 10.9, 10.7 E%, resp., MUFA 10.7, 20.3, 21.4 E%, resp.,PUFA 5.4, 7.0, and 6.5 E%, resp.
	8 wk,
parallel design. A 2-wk run in with SFA diet
	90 % foods provided, duplicate portions / Dutch food composition table
	57
	Nd
	8 wk, 3 drop outs out of 60
	No effects on BP
	yes
	B, 
No valid biomarkers. Duration of the study too short for assessing glucose metabolism (5-8 wk).
High fat diets (37-40 E%)

	Chan et al.  Am J Clin Nutr 2003
	24 dyslipidemic, viscerally obese men, WC >100 cm, WHR >0.97, BMI >29, fP-TAG >1.2 mmol/l, fP-chol >5.2 mmol/l.
Exclusion: DM, apoE 2/2, macroproteinuria, fS-crea >120 µmol/l, hypothyroidism, abnormal liver enzymes.
10 normolipidemic, lean, insulin-sensitive men as controls
	Blood pressure, lipid profile, apoB, chylomicron remnants
	Fish oil capsules 4 g/d vs. corn oil 4 g/d
	6 wk, parallel design
	At least 2 24-h dietary diaries / DIET 4 Nutrient Calculation Software
	24
	Nd
	6 wk, drop out rate 0 %

	BP between groups NS.
	Differences in baseline covariates
	B, 
No valid biomarkers

	Clifton et al. J Nutr 2004
	70 women, BMI >27.
Exclusion: DM, liver disease, renal disease, medication likely to affect lipid metabolism, >40 g ethanol/wk
	Blood pressure, body fat distribution, fP-gluc, fasting serum lipids
	6000 kJ diets, high MUFA with 35 E% fat (S/M 6/20 E%), very low fat with 12 E% fat (S/M 4/4 E%)
	12 wk, parallel design
	Interview by a dietitian and 3-d food record every 2 wk / DIET 1 Nutrient Calculation Software
	62
	Nd
	12 wk, 70 recruited, 62 analyzed
	BP NS between the diets.
	?
	B,
No valid biomarkers. No between measurement variation minimised/standardised. Hypocaloric diets (6000 kJ)

	Dewell et al. J Nutr 2011
	100 adults (36 women) with MS, aged >18 y. Exclusion: BMI >40, DM, renal disease, significant liver enzyme abnormality, pregnancy, lactation, smoking, history of CVD, inflammatory disease, malignancy or clotting disorder, anti inflammatory, lipid lowering or antihypertensive medication 
	Blood pressure, inflammatory markers
	5 groups: low dose (2.2 g) vs. high dose (6.6 g) alfa-linolenic acid (ALA); low dose (1.2 g) vs. high dose fish oil (3.6 g); placebo (soybean oil)
	8 wk, parallel design
	3-d food record / Nutrition Data System for Research software v. 2007
	98
	RBC fatty acids
	8 wk, 2 out of 100
	Systolic BP decreased in the high fish oil group compared with the high flaxseed oil and placebo droups (P<0.01).
Diastolic BP decreased in the high fish oil group compared with all other groups (P<0.02)
	
	B, 
Quite complex study design with 5 groups, including a placebo group. Method of randomization?

	Dyerberg et al. Eur J Clin Nutr 2004
	87 males, 20-60 y, normal ECG, normal RR, apparently healthy, no abnormalities in routine biochemical and haematological tests
	Cardiovascular risk markers, e.g. blood pressure, lipid profile, flow mediated dilatation (FMD), nitroglycerin induced dilatation (NID)
	TFA-enriched diet: partially hydrogenated soybean oil (60 % TFA); n-3 PUFA-enriched diet: 12 g fish oil (appr. 4 g n-3 PUFA) + 21 control fat; Control: 33 g control fat (60 % SFA). Control fat = middle fractions of palm oil
	8 wk,
parallel design 
	4-d weighed food record prior to intervention, twice during the intervention / Dankost 2000, v. 1.3
	79
	Platelet membrane FA composition
	8 wk
79 completed the intervention, 77 completed the 12 wk follow up
	n-3 PUFA: mean arterial blood pressure 97.8 + 1.8 vs. 93.7 + 1.9 mmHg (P<0.05 vs. control group).
	?
	B,
No attempts to adjust for imbalances between groups.
High dose of fish oil.

	Gulseth et al. Br J Nutr 2010
	LIPGENE
486 subjects with MS, Caucasian ethnicity, 35-70 y, BMI 20-40. Exclusion: DM, inflammatory diseases, use of statins and anti inflammatory drugs, fatty acid supplements, alcohol abuse, a recent weight change >3 kg
	Blood pressure
	High fat rich in SFA, high fat rich in MUFA, low fat with 1.2 g/d long chain n-3, low fat.
	12 wk,
parallel design
	3 d weighed food record and FFQ /
Center specific dietary analysis softwares
	428 (196 men, 232 women)
	Nd
	58 out of 468
	No overall differences. In secondary analysis a high fat diet rich in SFA increased systolic and pulse pressure in men compared with high fat diet rich in MUFA. Low fat diets decreased systolic blood pressure compared with high fat diet rich in SFA.
	Baseline blood pressure, center, age, body weight
	B, 
Method of randomization? Compliance? No valid biomarkers

	Hall et al. Ethnicity Dis 2003
	2 208 White, Black and Hispanic women, 56 % non-Hispanic whites, 28 % black, 16 % Hispanic. 50-79 y, postmenopausal, at least 36 E% dietary fat. Exclusion: medication toalter blood lipids, insulin therapy
	Blood pressure, anthropometry, glucose and insulin
	Low fat diet 20 E% (n = 1325) vs. control (n = 883)
	6 mo, parallel design
	FFQ / Food composition database not reported
	1720 (1071 in the intervention group and 649 in the control group)
	Nd
	6 mo, 19.2 % in the intervention group, 26.5 % in the control group
	Systolic BP -1.7, P=0.02 low fat vs. control.
	Only unadjusted results presented
	B, Randomized study in real life. Method of randomization? Compliance? Food composition database not reported. No valid biomarkers

	Kuller et al. Circulation 2001
	275 + 260 women, 44-50 y.
Exclusion: hysterectomy, HRT, smoking
92 % whites
	Blood pressure, lipid profile, BW, fasting glucose
	5-y cognitive-behavioral program. Fat intake to 25 E%, SFA intake to 7 E%, dietary cholesterol intake -100 mg/d, weight loss 5-15 lb, increasing physical activity to 1000-1500 kcal expended /wk. Intervention: lowering dietary fat, SFA and cholesterol, Weight loss. Increasing physical activity. Control: assessment only
	5 y, parallel design
	FFQ / not reported
	515 / 459
	Nd
	54 mo.
No drop outs reported 
	BP between the groups at 54 mo NS.
	?
	B,
Poor compliance. No valid biomarkers. Increase in physical activity one of the goals

	Rasmussen et al. Am J Clin Nutr 2006
	162 healthy subjects (95 men, 67 women) with normal to increased body weight (BMI 22 – 32)
IGT allowed, non-diabetic, aged 30 – 65 y. Exclusion: high habitual physical activity, high alcohol intake; hepatic, cardiac, thyroid and disabling diseases, no body weight change >4 kg during the past 3 mo. Subjects on ASA, thiazuide diuretics, beta-blockers, lipid lowering drugs and corticosteroids excluded as well.
	Blood pressure
	High SFA vs. high MUFA diets +/-  3.6 g -3-fatty acids, 2.4 g EPA +DHA
	3 mo, parallel design
	Food record / Local nutrient analysis softwares
	162
	Fatty acid composition of serum PL
	3 mo, no drop outs
	BP decrease with MUFA diet; -2.2 and -3.8 % for SBP and DBP, resp. as compared to SFA diet. Response better when fat intake under 37 E%. Addition of n-3- fatty acids had no additional effects on BP.
	Center, age, sex, baseline value of the outcome variable
	B,
Method of randomization?

	Sanders et al. Br J Nutr 2006
	79 healthy men (40) and women (39). Exclusion: smoking, history of myocardial infarction, DM, pregnancy, use of lipid lowering or antihypertensive  or immunosuppressive drugs, HRT, use of systemic corticosteroids, androgens, phenytoin or erythromycin, thyroid hormone, drugs for regulating hemostasis (excl. ASA), alcohol intake >21 / >24 units/wk (females/males), BMI <18 or >35, fS-TC >7.8 mmol/l, fS-TAG >3.0 mmol/l, systolic blood pressure >140, diatolic blood pressure >90.
	Blood pressure, serum lipids, CRP, haemostatic factors
	DHA and DPA vs. olive oil capsules, DHA and DPA content 1.5 g and 0.6 g/d
	4 wk, parallel design
	3-d food record / CompEat, v. 4
	78
	Erythrocyte membrane fatty    acids
	4 wk, 1 out of 79
	No significant differwence in BP.
	Age, BMI, sex
	A,
Increase in fat intake in the DHA+DPA group 

	Wang  et al. Hypertension 2010
	WHS, 39,876 initially contacted, aged >39 y, no CVD or cancer
	Blood pressure, development of hypertension
	Cohort study, incidence according to quintiles of fatty acid intake highest vs. lowest
	12.9 y, 2 x2 factorial trial
	FFQ / Food composition tables of US Department of Agriculture
	28,100
	Nd
	39,878 in the Women Health Study. 28,100 women, follow-up  12.9 y. 13,633 cases of incident hypertension
	Incidence of self reported HT, physician detected, drug treatment for HT, Q5 vs. Q1:
SFA 1.12 (1.05-1.20, P=0.0003),
MUFA 1.11 (1.04-1.18, P=0.0008), PUFA 1.06 (1.00-1.12, P=0.05),
TFA 1.15 (1.08-1.22, P=0.0001).

Only significant for TFA after adjustment for obesity related factors.
	Age, race, total energy intake, treatment (vit E, aspirin, beta carotene, placebo), smoking, alcohol intake, physical activity,postmenopausal status, HRT, dietary NA, K, Ca and fiber
	B, 
Salt intake? Confounders? Dietary exposure? 

	Wilkinson et al. Atherosclerosis 2005
	57 healthy middle-aged men, aged 35 – 60 y, with atherogenic lipid profile, TAG >1.5 mmol/l, HDL-C <1.1 mmol/l and small-dense LDL (LDL-3) > 40 %. Exclusion: BMI >30, hypertension, smoking, alcohol >30 units/wk, medication known to affect lipid metabolism, abnormal hematology, liver, kidney or endocrine function
	Blood pressure, serum lipid, lipid subclasses, body weight, hemostatic factors
	Alfa-linolenic acid rich diet (flaxseed oil, high ALA), high linoleic acid diet + fish oil capsules 3 g EPA and DHA/d (high LA+LCn-3), and control diet (high LA diet)
	12 wk, parallel design
	7-d and 3-d food records, special products and capsules / Dietplan 5 software
	57
	Erythrocyte membrane phospholipid fatty acid composition
	12 wk, no drop outs
	Blood pressure NS.
	
	B,
Method of randomization? Compliance? High fat diets (41 E%)





Appendix 3 (continues). Evidence table of studies on metabolic markers
Evidence table 1e. Dietary fat and inflammatory markers, coagulation factors and platelet aggregation.

	Reference 
	Population, 
subject characteristics
	Outcome measures

	Intervention/ exposure

	Time Base-line -  Outcome assessment
	Dietary assessment method/

	No of subjects analysed
	Biomarker Assay 
	Follow- up period, drop-out rate
	Results

	Confoun-ders adjusted for
	Study quality and relevance, comments


	Baer et al. Am J Clin Nutr 2004
	50 men, 25-60 y.
fP-HDL-C >0,65 mmol/l, fP-TAG <3.9 mmol/l. All races. Exclusion: lipid lowering medication, RR medication, dietary supplements, inconsistent eating habits. No hypertension, hyperlipidemia, DM, peripheral vascular disease, gout, liver disease, kidney disease, endocrine disorders
	Inflammatory markers (CRP, IL-6, E-selectin, fibrinogen
	Prot 15 E%, CHO 46 E%, fat 39 E%. 8 E% of fat replaced by CHO/oleic acid/TFA/stearic acid/TFA+stearic acid/12:0-16:0 SFA. Excellent compliance (observation, questionnaires, weight maintenance, interviews) 
	5 wk,
cross over
	Menu cycle, questionnaire about beverages / USDA, analyzed values
	50
	Nd
	6 x 5 wk
58 recruited, 54 started intervention, 50 completed
	Fibrinogen: higher in stearic acid vs. CHO. CRP higher in TFA vs. CHO. IL-6 lower in oleic acid vs. TFA, stearic acid or 12:0-16:0 SFA. E-selectin higher in TFA vs. CHO or 12:0-16:0 SFA. No significant differences between CHO and oleic acid, although all markers tended to be lower in the oleic acid diet. 
	Carry over effect, period effect
	B, 
No valid biomarkers

	Baldassarre et al. Ann Med 2006
	64 subjects (58 males) with combined hyperlipoproteinemia, 45-75 yrs, at least 1 carotid lesion >1.3 mm, LDL-C <4.93 mmol/l, TAG 1.93-4.55 mmol/l, 10-y CVD risk <20 %. Exclusion: blood pressure >135/90 mmHg, DM, renal insufficiency, other endocrine syndrome, excessive alcohol consumption. smoking >10 cigarettes/d. lipid lowering drugs, anti-hypertensives, HRT
	Platelet function, carotid intima- media thickness (C-IMT), texture of intima-media complex (T-IMC), plasma lipid profile
	n-3 PUFA 6 g/d vs. placebo (olive oil)
	2 y, parallel design
	Nd
	57
	Plasma fatty acid analysis (EPA and DHA reported only)
	2 y, 7 out o f 64
	Platelet thromboxane B2 about
 -42% (P<0.01, compared with the placebo P<0.01).

	
	B,
Fish oil capsule contained 32 % EPA+DHA, 19 % palmitic acid, 18 % oleic acid. Unoptimal use/reporting of a biomarker

	Bemelmans et al.
Eur J Clin Nutr 2004
	110 individuals with hypercholesterolemia (TC 6-8 mmol/l), about 35 % men. 30-70 y. At least 2 CVD risk factors. Exclusion: DM, hypothyroidism, use of ASA, anticoagulants or cholesterol lowering drugs.
	Inflammatory markers, carotid and femoral intima media thickness (IMT), oxLDL antibodies
	High alfalinolenic (ALA) vs. high linoleic acid (LA) diet

	2 y,
parallel design, originally 2 x 2 factorial design
	FFQ / Food composition database not reported
	95
	?
	15 or 19 out of 110 (numbers do not match)
	CRP -0.1 and 0.4 mg/L after 2 years, p<0.05.
No significant effects on IL-6, IL-10 or oxLDL antibodies. 
ALA +1.8 and LA +1.6 E% for high ALA group and 
-0.1 and 2.5 E% for high LA group.

	Baseline level, confounding variables
	B,
Number of drop outs does not match.
Food composition database not reported.
Valid biomarkers?

	Camhi et al. Metabolism 2010
	377 men and postmenopausal women with elevated LDL-C and low HDL-C. Men: 30-64 y, HDL-C <45 mg/dl + LDL-C 126-189 mg/dl, BMI <34. Women: 45-64 y, HDL-C <60 mg/dl, LDL-C 126-209 mg/dl, BMI <32. White about 85 %, non-smokers 98 %, <1 drink/d 95 %. Higher education than average. About 30 % had metabolic sybdrome (MS). Exclusion: BMI >34 for men, >32 for women, BP >160/85, f-TAG >500 mg/dl, f-gluc >140 mg/dl, abnormal treadmill test result, heart disease, stroke, T1DM, recent cancer, life-threatening disease, neuromuscular or orthopaedic disability, lipid lowering or antihypertensive medication, smoking >9 cigarettes/d, >4 alcoholic drinks/d. 
	P-CRP
	Diet (D, reduced fat, SFA and chol), physical activity (PA), diet + physical activity (D+PA), control (C)
	1 y, parallel design
	Nd
	278 (149 men and 125 women). Does not match!
	?
	377 randomized, 278 (?, or 274) analyzed
	Change in CRP: D vs. C 
-1.2+0.4 (P=0.009), D+PA vs. C -2.3+0.4 (P=0.006), D+PA vs. PA -1.1+0.4 (P=0.02). Women with MS on D or D+PA had greater change in CRP than women on C or PA (P=0.001)
	Body fat %, baseline body fat
	B,
Reported n does not match (278 or 274). Compliance? Dietary assessment? Food composition database not reported.

	Desroches et al. J Lipid Res 2004
	65 men, a subsample of 18 men in a kinetic study. Exclusion: smoking, endocrine, cardiovascular, hepatid or renal disorder, medication interfering lipid metabolism, unusual deitary habits, significant weight change witin the year
	CRP, ApoA-I and ApoA-II, VLDL-100 metabolism, plasma lipid profile, 
	Low fat (fat 25.8 E%, 13.3 E% MUFA) vs. high MUFA diet (fat 40.1 E%, MUFA 22.5 E%)
	6-7 wk, parallel design
	A 3-d food record at baseline. Meals served/given. Uneatern portions returned.
Canadian Nutrient File database and Nutrition Data System for Research, v. 4.03_30.
	65
	Nd
	6-7 wk, no drop outs
	CRP NS

	
	B,
ApoA-II FCR not signifacantly different between diets  although an increase on a high MUFA diet reported in the abstract. Method of randomization? No valid biomarkers.
High MUFA diet high in fat (40 E%)

	Dewell et al. J Nutr 2011
	100 adults (36 women) with MS, aged >18 y. Exclusion: BMI >40, DM, renal disease, significant liver enzyme abnormality, pregnancy, lactation, smoking, history of CVD, inflammatory disease, malignancy or clotting disorder, anti inflammatory, lipid lowering or antihypertensive medication 
	Inflammatory markers, blood pressure
	5 groups: low dose (2.2 g) vs. high dose (6.6 g) alfa-linolenic acid (ALA); low dose (1.2 g) vs. high dose fish oil (3.6 g); placebo (soybean oil)
	8 wk, parallel design
	3-d food record / Nutrition Data System for Research software v. 2007
	98
	RBC fatty acids
	8 wk, 2 out of 100
	No differences in MCP-1, IL-6, sICAM-1.
	
	B, 
Quite complex study design with 5 groups, including a placebo group. Method of randomization?

	Van Dijk et al. Am J Clin Nutr 2009
	20 abdominally obese overweight subjects, aged 45 to 60 yrs, BMI > 25, waist > 80 cm for women, > 94 cm for men. 10 women, 10 men
	RANTES, lipids, insulin sensitivity, 
gene expression studies 
	SFA vs. MUFA enriched diets
	8 wk, parallel design
	90 % of energy was supplied, 10 % free / Food composition database not reported
	20
	Fatty acid composition of plasma and adipose tissue
	8 wk, no drop outs
	RANTES NS
	
	B,
Method of randomization. Food composition database not reported.
Amount of fat in the diets not reported. Gene expression results of some interest but should be confirmed.

	Geelen et al. Eur J Clin Nutr 2004
	43 men and 41 postmenopausal women, 50-70 y
	S-hsCRP
	Fish oil 3.5 g/d vs. placebo (high-oleic-acid sunflower oil)
	12 wk,
parallel design
	24-h dietary recall
	84
	n-3 FA in CE in non-fasting samples!
	12 wk,
no drop outs
	Change in S-hsCRP: fish oil 0.01 mg/dl, placebo -0.17 mg/dl (P=0.057)
	
	B,
Inclusion/
exclusion criteria. Method of randomization? Dietary assessment method?
Non-fasting samples as biomarkers

	Goyens and Mensink. Eur J Clin Nutr 2006
	41 healthy subjects, S-TC <8.0, S-TAG < 3.0 mmol/l, 60-78 y. Exclusion: glucosuria, proteinuria, medication or diet known to affect parameters of interest.
	Tissue factor pathway inhibitor (TFPII), serum lipid profile, apolipoproteins
	Control = oleic acid enriched diet (n=10), ALA-rich diet (n=13), EPA/DHA-rich diet (1.05 g + 0.55 g/d, n=14).
	3 wk run in with the control diet + 6 wk, parallel design
	3-d weighed food record once /
A reference given in the text (Nevo 1989), but not in the reference list
	38 (14 men, 23 women)
	Nd
	3 out of 41
	TFPI: control 4.5 + 6.9, ALA-diet -2.7 + 13.2, EPA/DHA-diet 11.9 + 9.9 % of standard (ALA vs. EPA+DHA, P<0.05)
	
	B,
High fat diets (>40 E%). No valid biomarkers.

	Nelson et al. Cytokine 2007
	56 healthy males and females (79 %), aged 20-68 y, abdominally overweight/obese (WC >81 for females, >94 for males). Body weight stable min 3 mo prior to the study. Exclusion: DM, heart disease, inflammatory condition (e.g. asthma, arthritis), physical activity >2 d/wk, pregnancy, HRT, use of oral contraceptives, use of medication known to affect inflammatory factors, smoking, habitual diet high in PUFA. 

	Inflammatory markes
	Alfa-linolenic acid, 11.6 g vs. 1.5 g (control)
	8 wk, parallel design
	7-d food records at baseline, diet  recxord (?) during the intervention / FIAS v. 3.0
	51
	RBC membrane fatty acids
	8 wk, 5 excluded due to elevated CRP
	IL-6, TNF-alfa, CRP, SAA: no changes and no group differences 
	
	B, 
Method of randomization?

	Sanders et al. Br J Nutr 2006
	79 healthy men (40) and women (39). Exclusion: smoking, history of myocardial infarction, DM, pregnancy, use of lipid lowering or antihypertensive  or immunosuppressive drugs, HRT, use of systemic corticosteroids, androgens, phenytoin or erythromycin, thyroid hormone, drugs for regulating hemostasis (excl. ASA), alcohol intake >21 / >24 units/wk (females/males), BMI <18 or >35, fS-TC >7.8 mmol/l, fS-TAG >3.0 mmol/l, systolic blood pressure >140, diastolic blood pressure >90.
	CRP, haemostatic factors, serum lipids, blood pressure 
	DHA and DPA vs. olive oil capsules, DHA and DPA content 1.5 g and 0.6 g/d
	4 wk, parallel design
	3-d food record / CompEat, v. 4
	78
	Erythrocyte membrane fatty    acids
	4 wk, 1 out of 79
	Haemostatic variables: no significant effects except FVII coagulant activity 12 % increase with DHA/DPA treatment (P=0.006 vs. placebo).
CRP NS.
	Age, BMI, sex
	A,
Increase in fat intake in the DHA+DPA group 

	Sanders et al. Am J Clin Nutr 2011
	367 non smoking men and women, aged 45-70 y, healthy. Exclusion: CVD, risk of CVD >20% over the next 10 y, cancer, T1DM, uncontrolled T2DM, chronic renal, liver or inflammatory bowel disease, substance abuse, alcoholism, pregnancy, weight change >3 kg in preceding 2 mo, BMI <20 or >35.
	CRP, lipids, flow mediated dilation of brachial artety and stiffness
	Placebo (refined olive oil) vs. EPA+DHA  0.45 g, 0.9 g or 1.8 g (EPA/DHA ratio 1.51)
	12 mo, parallel design
	FFQ, usual background diet / Nd
	312
	RBC fatty acid composition
	12 mo, 55 out of 367 analysed
	CRP NS.
	Age, sex, BMI, ethnicity, value at run in
	B,
Inclusion criteria? Method of randomization? 

	Schwab et al. Eur J Clin Nutr 2006
	Healthy men and women, (8/8), age 45 (25-60) y. No chronic diseases
	Haemostatic factors, serum lipids, glucose, insulin
	30 ml hempseed oil and flaxseed oil instead of saturated fats
	4 wk, cross over
	7-d food record / Micro Nutrica dietary analysis software
	14
	Fatty acid composition of serum lipids
	2 x 4 wk, 2 (women) out of 16
	No differences between the oil groups in haemostatic factors.
	
	B,
Method of randomization? 

	Smith et al. Br J Nutr 2003
	51 healthy, normolipidemic students, aged 18 – 28 y, BMI 20-25. Exclusion: special diet, dietary supplements, medication ffecting serum lipid profile or coagulation factors, endocrine or liver disease, regular vigorous exercise <8 g alcohol/wk
	Haemostatic factors, platelet aggregation, serum lipids, LDL-particle size 
	Moderate MUFA diet: SFA 13, MUFA 15, PUFA 6 E%. High MUFA diet: SFA 10, MUFA 18, PUFA 6 E%. Reference diet: SFA 16, MUFA 12, PUFA 6 E%.
	Baseline diet 8 wk, experimental diets 16 wk, parallel design 
	4-d food diary, recording of leftovers, reporting foods eaten outside the dining room / Food composition database not reported
	48
	PL fatty acid composition
	16 wk, 3 out of 51
	A potential benefit in platelet aggregation with the high MUFA diet (P<0.05).
	
	B, 
Method of randomization? Composition of intervention diets? Food composition database not reported

	Wilkinson et al. Atherosclerosis 2005
	57 healthy middle-aged men, aged 35 – 60 y, with atherogenic lipid profile, TAG >1.5 mmol/l, HDL-C <1.1 mmol/l and small-dense LDL (LDL-3) > 40 %. Exclusion: BMI >30, hypertension, smoking, alcohol >30 units/wk, medication known to affect lipid metabolism, abnormal hematology, liver, kidney or endocrine function
	Haemostatic factors, serum lipid, lipid subclasses, blood pressure,  body weight, 
	Alfa-linolenic acid rich diet (flaxseed oil, high ALA), high linoleic acid diet + fish oil capsules 3 g EPA and DHA/d (high LA+LCn-3), and control diet (high LA diet)
	12 wk, parallel design
	7-d and 3-d food records, special products and capsules / Dietplan 5 software
	57
	Erythrocyte membrane phospholipid fatty acid composition
	12 wk, no drop outs
	No differences between the groups in fibrinogen, PAI-1, or factor VIIc. 
	
	B,
Method of randomization? Compliance? High fat diets (41 E%)

	Zhao et al. J Nutr 2004
	20 men, 3 women with moderate hypercholesterolemia, TC 5.17-6.21 mmol/l, aged 36 -65 y. Exclusion: lipid lowering or anti inflammatory medication, dietary supplements, smoking, atherosclerotic disease, inflammatory disease, DM, blood pressure >140/90 mmHg, other systemic disease. Woken postmenopausal without HRT
	Inflammatory factors, serum lipids,
endothelial function biomarkers
	Avarage American Diet  (AAD), high alfa-linolenic acid diet (ALA), high linoleic acid diet (LA)
	6wk, 3 wk wash out, cross over
	6-d menu cycle / Nutritionist V database
	23
	Serum lipid fatty acid profile
	3 x 6 weeks,
no drop outs
	Hs-CRP 1.51, 0.83 and 0.37 for control, LA (P=0.08) and ALA (P<0.01) diets, resp.
ICAM-1 (P<0.01) and E-selectin decreased after LA and ALA diets compared with the control diet. ALA diet resulted in greater reduction in VCAM-1 (P<0.01) and E-selectin (P<0.01) than LA-diet
	
	B,
Method of randomization? 






Appendix 3 (continues). Evidence table of studies on metabolic markers
Evidence table 1f. Dietary fat and SAC, IMT and endothelial function.
	Reference 
	Population, 
subject characteristics

	Outcome measures

	Intervention/ exposure 

	Time Base-line -  Outcome assessment
	Dietary assessment method/

	No of subjects analysed
	Biomarker Assay 
	Follow- up period, drop-out rate
	Results

	Confoun-ders adjusted for
	Study quality and relevance, comments


	Baldassarre et al. Ann Med 2006
	64 subjects (58 males) with combined hyperlipoproteinemia, 45-75 yrs, at least 1 carotid lesion >1.3 mm, LDL-C <4.93 mmol/l, TAG 1.93-4.55 mmol/l, 10-y CVD risk <20 %. Exclusion: blood pressure >135/90 mmHg, DM, renal insufficiency, other endocrine syndrome, excessive alcohol consumption. smoking >10 cigarettes/d. lipid lowering drugs, anti-hypertensives, HRT
	Carotid intima-media thickness (C-IMT), texture of intima-media complex (T-IMC), plasma lipid profile, platelet function
	n-3 PUFA 6 g/d vs. placebo (olive oil)
	2 y, parallel design
	Nd
	57
	Plasma fatty acid analysis (EPA and DHA reported only)
	2 y, 7 out o f 64
	IMT: NS between the groups
	
	B,
Fish oil capsule contained 32 % EPA+DHA, 19 % palmitic acid, 18 % oleic acid. Unoptimal use/reporting of a biomarker

	Bemelmans et al.
Eur J Clin Nutr 2004
	110 individuals with hypercholesterolemia (TC 6-8 mmol/l), about 35 % men. 30-70 y. At least 2 CVD risk factors. Exclusion: DM, hypothyroidism, use of ASA, anticoagulants or cholesterol lowering drugs.
	Carotid and femoral intima media thickness (IMT), inflammatory markers, oxLDL antibodies
	High alfalinolenic (ALA) vs. high linoleic acid (LA) diet

	2 y,
parallel design, originally 2 x 2 factorial design
	FFQ / Food composition database not reported
	95
	?
	15 or 19 out of 110 (numbers do not match)
	C-IMT and FIMT; no group differences.
	Baseline level, confounding variables
	B,
Number of drop outs does not match.
Food composition database not reported.
Valid biomarkers?

	Dyerberg et al. Eur J Clin Nutr 2004
	87 males, 20-60 y, normal ECG, normal RR, apparently healthy, no abnormalities in routine biochemical and haematological tests
	Flow mediated dilatation (FMD), nitroglycerin induced dilatation (NID), cardiovascular risk markers, e.g. lipid profile, blood pressure
	TFA-enriched diet: partially hydrogenated soybean oil (60 % TFA); n-3 PUFA-enriched diet: 12 g fish oil (appr. 4 g n-3 PUFA) + 21 control fat; Control: 33 g control fat (60 % SFA). Control fat = middle fractions of palm oil
	8 wk,
parallel design 
	4-d weighed food record prior to intervention, twice during the intervention / Dankost 2000, v. 1.3
	79
	Platelet membrane FA composition
	8 wk
79 completed the intervention, 77 completed the 12 wk follow up
	FMD and NID between groups NS.
	?
	B,
No attempts to adjust for imbalances between groups.
High dose of fish oil.

	Nestel et al. Am J Clin Nutr 2002
	41 dyslipidemic subjects, aged 40-69 y. Plasma TC >5.5 , TAG >2, HDL <1.0 for men and <1.2 for women, mmol/L. Exclusion: smoking, alcohol consumption >4 portions/d, refusal to suspend HRT, use of dietary supplements, refusal to avoid fish and plant sources of n-3 FA, DM. 
	Systemic arterial compliance (SAC), plasma lipids 
	3 g EPA, 3 g DHA or placebo (olive oil)
	7 weeks, parallel design
	NA / Food composition database not reported
	38; 21 men, 17 women
	Plasma fatty acid composition
	3 out of 41
	SAC increased in EPA 35 % and 27 % in DHA groups (P=0.043 for difference among the groups), NS between the EPA and DHA groups.
	NA
	B,
Backgroud diet not measured

	Sanders et al. Am J Clin Nutr 2011
	367 non smoking men and women, aged 45-70 y, healthy. Exclusion: CVD, risk of CVD >20% over the next 10 y, cancer, T1DM, uncontrolled T2DM, chronic renal, liver or inflammatory bowel disease, substance abuse, alcoholism, pregnancy, weight change >3 kg in preceding 2 mo, BMI <20 or >35.
	Flow mediated dilation of brachial artety and stiffness, lipids, CRP, 
	Placebo (refined olive oil) vs. EPA+DHA  0.45 g, 0.9 g or 1.8 g (EPA/DHA ratio 1.51)
	12 mo, parallel design
	FFQ, usual background diet / Nd
	312
	RBC fatty acid composition
	12 mo, 55 out of 367 analysed
	No differences between the groups in flow mediated dilatation or arterial stiffness.
	Age, sex, BMI, ethnicity, value at run in
	B,
Inclusion criteria? Method of randomization? 

	Zhao et al. J Nutr 2004
	20 men, 3 women with moderate hypercholesterolemia, TC 5.17-6.21 mmol/l, aged 36 -65 y. Exclusion: lipid lowering or anti inflammatory medication, dietary supplements, smoking, atherosclerotic disease, inflammatory disease, DM, blood pressure >140/90 mmHg, other systemic disease. Woken postmenopausal without HRT
	Endothelial function biomarkers, serum lipids,
inflammatory factors
	Avarage American Diet  (AAD), high alfa-linolenic acid diet (ALA), high linoleic acid diet (LA)
	6wk, 3 wk wash out, cross over
	6-d menu cycle / Nutritionist V database
	23
	Serum lipid fatty acid profile
	3 x 6 weeks,
no drop outs
	ICAM-1 (P<0.01) and E-selectin decreased after LA and ALA diets compared with the control diet. ALA diet resulted in greater reduction in VCAM-1 (P<0.01) and E-selectin (P<0.01) than LA-diet
	
	B,
Method of randomization? 






