Appendix 6 (continues). Evidence table on tissue fatty acids
Evidence table 4a: Tissue fatty acids – T2DM

	Reference details 
	Study design 
	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time: baseline to outcome 
	Dietary assessment method

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

	Krachler et al. 2008
	Nested PCS
	Västerbotten Intervention Programme (VIP)
1989-2000
33,336, mean age 52 y 
(52% of invited)

Exclusions:
prevalent diabetes at the health survey
(1,038), no oral glucose
tolerance test (OGTT) (3,562)

	T2DM
	fatty acid composition in erythrocyte membranes
	8.8 years 
(1.1-11.4).
From health
survey until T2DM diagnosis 5.4 y 
(0.1-10.6).
	-
	159 cases
291 controls
	1 SD increment in FA%
	1989- Jan 31, 2001
	15:0 and 17:0 inversely associated with T2DM incidence.
22:4 n6 positively associated.

OR for 15:0: 0.54 (0.52-0.97)
OR for 17:0: (0.35-0.83)
	BMI, HbA1c, alcohol intake
	B

	Kröger 2011
	Nested PCS
	European Prospective Investigation into Cancer and Nutrition (EPIC)-Potsdam Study,
27,548

2,500 selected
849 with incident diabetes

Exclusions:
History of diabetes at baseline or with self-reported diabetes during follow-up, missing values for study variables, unreliable FA concentrations
 
	T2DM
	Erythrocyte membrane FAs (percentage of total FAs)
	7.0 (mv)
	-
	2,724, including 673 incident diabetes cases
	Quintiles of % FAs
	Recruitment 1994 - 1998. Follow-up 31 August 2005 
	RR Q5 vs Q1 (95% CI)

16:1n-7: 2.11 (1.46, 3.05)

18:3n-6: 2.00 (1.38, 2.88)

LA: Q2-Q5 vs Q1: 0.50-0.84, p for trend 0.002

NS for total PUFA

Proportions of dietary FAs showed only modest to low correlations with erythrocyte FAs and were not significantly associated with risk.

	Age, sex, BMI, waist circumference, cycling, sports activity, education, smoking status, alcohol intake, occupational activity, coffee intake (energy adjusted), fiber intake (energy adjusted).
	B

	Wang et al. 2003


	PCS
	Atherosclerosis Risk in Communities (ARIC) Study
adults aged 45-64 y, 4,009 with plasma samples.

Exclusions:
Prevalent diabetes at baseline, unknown prevalent or incident diabetes status missing fatty acid measure-ments, cholesterol-lowering medications, consuming a special diet, prevalent cardiovascular disease Nonwhites excluded as a result of small number 

	T2DM
	Fatty acid composition, PL & CE
	8.1 y
	- 
	2,909 
252 cases

	Quintiles of FAs
	Nd (in separate paper)
	Rate ratios Q5 vs Q1 

CE-SFA: 2.08 (P = 0.0013) 

PL-SFA: 3.37 (P < 0.0001) in PL. 

In CE, incidence of T2DM was positively associated with the proportions of 16:0, 16:1n-7, and 20:3n-6 acids and inversely associated with the proportion of LA, 
In PL, T2DM was positively associated with the proportions of 16:0 and 18:0.

	age, sex, baseline body mass index, waist-to-hip ratio, alcohol intake, cigarette smoking, physical activity, education, and parental history of diabetes

	B

	Hodge et al. 2007


	PCS (case-cohort)
	Melbourne Collaborative Cohort Study (MCCS) 
41,528 persons (17 049 men) aged 40–69 y.
0.7% of the participants fell outside this age range but included in all analyses.
Adults aged 36-72 y with serum sample

Exclusions:
diabetes at baseline (self-reported or
elevated plasma glucose), heart attack or had
angina before baseline, those who did not report diabetes at baseline but later reported a date of diabetes diagnosis before baseline, extreme self-reported energy intakes and missing values for relevant risk factors.
	T2DM
Self-report
	Plasma PL fatty acids
	4 y
	-
	3,737
346 cases
	Quintiles
	Recruit-ment between 1990 and 1994.
Follow-up approxi-mately 4 y after baseline.

	Significant inverse associations (OR) for 15:0, TFA, and LA. Positive associations were observed for 18:0, total SFA, 
16:1n-7, and 20:3n-6. After adjustment for body size, associations were attenuated but still highly significant.
	Age, sex, country of birth, physical activity, family history of diabetes, and alcohol intake (model 1) 
plus BMI and WHR (model 2)
	B





Appendix 6. Evidence table on tissue fatty acids
Evidence table 4b: Mortality, CVD

	Reference details 
	Study design 
	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time: baseline to outcome 
	Dietary assessment method

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

	Virtanen et al. 2009
	PCS
	Kuopio Ischaemic Heart Disease Risk Factor Study (KIHD)
Men 42 -60 y free of AF at baseline in 1984 to 1989.
3,235, 
2,682 participated.

Exclusions:
History of AF at baseline, missing data on serum PUFAs or hair methylmercury concentration, myocardial infarction or congestive heart failure.

	Atrial fibrillation (AF)
	n-3 PUFA in plasma esterfied and non-esterfied lipids
	17.7 y (mv)
	-
	2,174
240 AF

	Quartiles of FA%
	Follow-up to Dec 31,
2007
	Higher plasma long-chain n-3 PUFA and especially DHA associated with lower AF risk (HR: 0.51-0.64 (0.32-0.92) in multivariate analyses. 

ALA was not associated with AF risk
	Age, examination year; history of ischemic heart disease, congestive heart failure, or stroke; diabetes mellitus; BMI, smoking, pack-years of smoking; leisure time PA; serum HDL, LDL and TAG; SBP, DBP, treated hypertension; and hair methylmercury concentration.
Further adjustments for income; years of education; place of residence; serum selenium; serum C-reactive protein; plasma fibrinogen and blood glucose; forced expiratory volume in 1 second; cardio-myopathy; valvular disease; pulmonary disease; family history of heart disease; use of aspirin, b-blockers, or medication for hyperlipidemia or thyroid therapy.
Serum ALA, LA, or AA; and intakes of alcohol,
energy, SFA, protein, carbohydrates, fiber, milk and milk products, meat and meat products, fruits and berries, vegetables, and cereal grains did not change the associations (HR change 5%).
	B

	Sun et al. 2007


	Nested PCS
	Nurses' Health Study
32,826 women that provided blood samples in 1989-1990.

Exclusions: Missing data on FA concentrations 

	Ischemic heart disease
	Plasma and erythrocyte FA composition (14:0, 15:0, 16:0, 17:0, 18:0
t-16:1n-7, 
t-18:1n-7)
	~6 y
	-
	166 cases 
327 controls
	Tertiles
	1989-90 to June 1996
	Plasma 15:0 was positively associated with IHD RR 2.36 (1.16, 4.78) in women with highest vs. lowest tertile . NS for erythrocyte 15:0

Other markers were not significant in multivariate analyses.

	Age, smoking, BMI, physical activity, alcohol, history of diabetes, hypertension, dyslipidemia, aspirin use, and linoleic acid levels,  intake of fiber, folate, vit D, calcium fruit, vegetables

	B

	Wiberg et al.
2006
	PCS
	ULSAM
2,313, 50 y at baseline

Exclusions:
History of stroke or TIA before examination (9)

	Incident fatal and nonfatal stroke or transient ischemic attack (TIA), and stroke subtypes
	Cholesterol ester (CE) proportions of fatty acids (14:0 to 22:6 n-3)
	29 y (mv)
	-
	421 cases of first hospitalization for stroke/TIA, BI/TIA (308), ICH (86). 1,068 men died, Stroke (73), other cardiovascular causes (424). Fatal or nonfatal MI (496), heart failure (282).
	
	Baseline 1970 to 1973. Follow-up until Dec 31, 2002
	Higher proportions of 16:0, 16:1, and 18:1 (1 SD increment) associated with an increased risk for stroke/TIA and BI/TIA. Higher proportion of LA was protective against stroke/TIA and BI/TIA.
No significant relation between serum fatty acids and subsequent ICH was observed.
	Treatment with antihyper-tensive,
antidiabetic, and lipid-lowering drugs, and second model adjusting additionally for hypertension, diabetes, metabolic syndrome, serum cholesterol, smoking, and physical activity

	B

	Laaksonen et al. 2005

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

Exclusions:
History of CVD, diabetes,
or cancer at baseline (n=1,123)
	All-cause
and CVD deaths
	Serum esterified and non-esterified fatty acids
	14.6 y (mv)
	
	1,551
78 men died of CVD and 225 of any cause
	Tertiles
	Follow-up to Dec 2001
	CVD mortality:
significnt inverse associations for proportions of total PUFA in all models. Sign for LA in models 1-3.

Total mortality: significant inverse associations for proportions of n-6 fatty acids and total PUFA in all models.

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

	Warensjö et al. 2008


	PCS
	Uppsala Longitudinal Study of Adult Men (ULSAM).
2,322 aged 50 y examined at baseline, 2,009 men with complete fatty acid data.

Exclusions:
Previous myocardial infarction, stroke, cancer, diabetes, using lipid-lowering drugs.

	CVD and all-cause mortality
	Serum cholesteryl ester fatty acid composition
	30.7 (mv)
	-
	1,885
931 deaths (416 from cardiovascular causes).
	1 SD increment in FA%
	Follow-up to Dec 31 2003
	Higher proportions (1 SD increment) of 14:0, 16:0, 16:1, 18:1, (18:3n-6, 20:3n-6 associated with increased risk of both CVD and all-cause mortality.

Increased proportion of LA associated with decreased total mortality
	Smoking status, physical activity, BMI, total cholesterol, and hypertension
	B

	Clarke et al. 2009


	Nested CC
	Whitehall study, male civil servants, London, 40–69 y (n 19 019) recruited between 1967 and 1970. 
8,448 alive resurveyed during 1997–
1998. Of 7,044 respondents, 5,434 
(77%) provided blood samples.
Medical history, medication use
and mortality follow-up status available for 5,360.
122 cases and
244 controls were selected

	CHD mortality
	Plasma phospholipid FAs
	6.8 y (mv)
	
	116 cases
239 controls
Mean age 79·2 y
	
	October 2005
	OR for quartiles (95% CI)

SFA: OR 2·12 (1·13, 3·99)
PUFA: 0·49 (0·26, 0·94)

Associations slightly attenuated after adjustment for smoking, systolic blood pressure, diabetes and employment grade, but NS after additional adjustment for lipids and inflammatory biomarkers.
Statistical analyses indicate that almost half of the effects of PL-SFA and PL-PUFA explained through their effects on blood lipids and inflammatory markers

	Age, employment grade, smoking habit, diabetes, treatment for high blood pressure, BMI, SBP, apo A1, HDL-C, apo B and LDL-C, CRP, albumin and fibrinogen
	B





Appendix 6 (continues). Evidence table on tissue fatty acids
Evidence table 4c: Cardio-metabolic markers

	Reference details 
	Study design 
	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time: baseline to outcome 
	Dietary assessment method

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

	Petersson et al. 2008
	PCS
	ULSAM
1,020 men

Exclusions:
CRP concentration.10 mg/l, diabetes (fasting blood glucose 6·1 mmol/l), CVD or malignancy at baseline, and usage of lipid-lowering medicine
or glucocorti-coids at age 50 or 70.
	Plasma CRP as a marker of low-grade systemic inflammation
	FA composition in serum cholesteryl esters
	20 y
	-
	767
	-
	
	CRP concentrations inversely associated with proportion of 18:2n-6 (P = 0.002) and positively associated with 16:1n-7 (P = 0.008), 18:1n-9 (P = 0.0003), 20:5n-3 (P = 0.04).

After adding insulin resistance to the model, 18:1n-9, 18:2n-6 remained significant predictors of CRP
	
	B





Appendix 6. Evidence table on tissue fatty acids
Evidence table 4d: Cancer

	Reference details 
	Study design 
	Population, 
subject characteristics 
	Outcome measures


	Intervention
/exposure
	Time: baseline to outcome 
	Dietary assessment method

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

	Pala et al. 2001


	CC, nested
	ORDET, a prospective study of hormones, diet, and breast cancer risk.
4,052 healthy postmeno-pausal women, 42–69 y, recruited 1987 to 1992.

Exclusions:
history of cancer, bilateral ovariectomy, chronic or acute liver disease, hormone therapy in the
3 months before recruitment

	Breast cancer

	Erythrocyte FA
	5.5 y (mv)
	-
	71 cases
141 controls, matched for age (±5 years), menopausal status at recruitment, daylight-saving period at blood sampling, recruitment center, and recruitment date
	Tertiles of proportions of various fatty acids in erythrocyte
membranes
	- June 1995.
	OR Q3 vs Q1 (95% CI)

18:1n-9: 2.79 (1.24–6.28) 
16:1 n-7: 2.32 (1.03–5.20)
MUFA: 5.21 (1.95–13.91)
PUFA: 0.34 (0.15-0.79]
LA: 0.44 (0.20–1.00)


	Unadjusted results. 
BMI, WHR, age at menarche, age at first childbirth, age at menopause, months of lactation, parity, educational level were investigated as potential confounders, none showed a clear association
	B

	Saadatian-Elahi et al. 2002


	Nested CC
	NYUWHS prospective cohort study on hormones, diet, and cancer
Women 34–65 y recruited between 1985 and 1991
Women diagnosed with breast cancer >6 mo after cohort recruitment and before 1995.
394 women (197 cases and 197 controls)

	Breast cancer

	Serum phospholipid FAs
	4.3 y (mv)
	
	197 cases  and 197 controls ( each 91 pre- and 106 postmenopausal)
	Quartile Fas
	Follow-up until Dec 1998
	No overall significant associations 

Significant positive association between serum SFA levels and breast cancer risk after menopause.


	Family history of BC, age at first full-term birth, cholesterol, history of treatment for benign breast conditions.
Age at menarche and BMI were not sign associated with breast cancer and did not substantially change ORs
	B

	Wirfält et al. 2004


	Nested CC
	Malmo¨ Diet Cancer cohort.
March 1991 to October 1996.
Women >50 y at baseline (12,803), incident breast cancer cases (237) were matched to 673 controls on age and screening date.

Exclusions:
Prevalent BC and cancers at study entry, except cervix cancer in situ and nonmalignant skin cancer.
	Breast cancer

	FA composition of erythrocyte membranes
	Not reported
	-
	237 cases
673 controls
	Continuous 
	Follow-up to 31 Dec 1999
	No significant associations
	Energy intake, age at baseline, height, waist circumference,
BMI, hormone replacement therapy use, age-at-birth-of-first-child, alcohol habits
	B

	Witt et al. 2009


	case-cohort
	“Diet, Cancer and Health"
subjects 50-64 y at study entry, and not registered with a previous diagnosis of cancer.
29,875 women (37.1% of invited).
Random sample of women with adipose tissue biopsy in the biobank and no prior BC diagnosis (n = 1,148

Exclusions:
no adipose tissue, missing information on confounders and food habits, invalid histological diagnosis
	Primary loco-regional BC (ductal and lobular), verified histologically 
	Marine n-3 PUFA in adipose tissue
	4.8 y (mv)
	
	463 cases 
635 controls
	Quintile Fas
	Jan 1, 2001 to April 24, 2006
	NS
	Smoking, physical activity, use of HRT, alcohol, menarche, age at first child, number of children, BMI, years of education
	B
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