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Diets cause Coronary Heart Disease ? 



Causal link diet & CHD: systematic review 

Mente A. Arch Intern Med 2009;169:659-69 



Causal link diet & CHD: Cohorts 
Mente A. Arch Intern Med 2009;169:659-69 

g Bradford Hill score is 4 when restricting analyses to cohort studies of  
high methodologic quality (low risk of bias). 



Causal link diet & CHD: RCTs 
Mente A. Arch Intern Med 2009;169:659-69 



อาหารเมดิเตอเรเนียน 
Mediterranean food 



Mediterranean diet & mortality 
Meta-analysis. Sofi F.  BMJ 2008;337:a1344 

doi:10.1136/bmj.a1344 

• Studies analysed prospectively  association 
between adherence to Mediterranean diet, 
mortality & incidence of diseases; 12 studies, 
with 1,574,299 subjects followed for 3-18 yrs  

• 8 cohorts (514,816 subjects & 33,576 deaths): 
two point increase in the adherence score was 
significantly associated with a reduced risk of 
total mortality (9%),CV mortality (9%),cancer 
mortality(6%),Parkinson’s/Alzheimer’s dis(13%)  



Mediterranean diet & mortality 
Meta-analysis. Sofi F.  BMJ 2008;337:a1344 

doi:10.1136/bmj.a1344 

• Mediterranean diet score (n = 9) 

1. High Legumes,  

2. High Wholegrain (cereal),  

3. High Fruits/nuts,  

4. High Vegetables,  

5. High Fish,  

6. High MUFA:SFA ratio,  

7. Moderate Alcohol,  

8. Low Red and processed meat (poultry),  

9. low Diary product 



Mediterranean diet & mortality 
Meta-analysis. Sofi F.  BMJ 2008;337:a1344 

doi:10.1136/bmj.a1344 



Mediterranean diet & CV mortality 
Meta-analysis.Sofi F.  BMJ 2008;337:a1344 

doi:10.1136/bmj.a1344 



Mediterranean diet & CA mortality 
Meta-analysis.Sofi F.  BMJ 2008;337:a1344 

doi:10.1136/bmj.a1344 



Mediterranean diet & Parkinson & 
Alzheimer’s disease 

Meta-analysis.Sofi F.  BMJ 2008;337:a1344. doi:10.1136/bmj.a1344 



 aMediterranean diet Score & non-/fatal CVD 
Fung TT.Circulation 2009;119:1093-100  

• 74,886 ♀ 38-63 yrs, Nurses’ Health (cohort) 
Study, ŝ CVD & DM, Followed Up 1984-2004. 

• Alternate Mediterranean Diet Score from self-
reported dietary data collected through 
validated food frequency questionnaires 6 
times 1984 to 2002.  

• 20 yrs FU, 2391 incident cases of CHD, 1763 
stroke & 1077 CVD deaths 



 aMediterranean diet Score 
Fung TT.Circulation 2009;119:1093-100  

• Adapted Mediterranean diet scale(0-9): 9 dietary components 
– Presumed to be beneficial for health (0 or 1 if below or above median):  

1. Vegetables (excluding potatoes, French fries) 

2. Fruits 

3. Legumes   

4. Nuts 

5. Fish (and seafood)  

6. Whole grains (Cereals) 

7. Higher ratio of monounsaturates to saturates 

– Presumed not to be beneficial (0 or 1 if above or below median):  

8.     Red, processed meat and meat products   

–    9.     Ethanol ( 1: who consumed 5- 15 g/day or 0: otherwise)  



 aMediterranean diet Score 
Fung TT.Circulation 2009;119:1093-100  

† Servings per day unless otherwise stated. 

1.8 (0–2.5)     3.1 (2.5–3.4)   4.0 (3.5–4.4)   4.9 (4.5–5.4)    6.3 (5.5–9.0) 

(30 gram/serving) 

(70 gram/serving) 



 aMediterranean diet Score & non-/fatal CVD 
Fung TT.Circulation 2009;119:1093-100  

A, Multivariate (adjusted for age, BMI, smoking, physical activity, HT,  

Hypercholesterolemia, FHx CHD, Dietary intake & aMed scores)  

RR of CVD (combined CHD and stroke) by quintiles of aMed. 

 incidence of CVD (P for trend <0.0001).  

B, Multivariate (adjusted for the variables) RR of fatal CVD 

(combined CHD and stroke mortality) by quintiles of aMed.  
incidence of fatal CVD (P for trend <0.0001). 

Incidence of non-fatal CVD Incidence of fatal CVD 



• กินธัญชาต ิพืชเมล็ด/ถั่ว
ต่างๆ ผัก&ผลไม้เป็นหลัก 

• กินน า้มันมะกอกมาก 

• กินนมและผลิตภัณฑ์ น้อยถงึ
ปานกลาง 

• กินปลาสัปดาห์ละครัง้ 

• กินเนือ้สัตว์และผลิตภัณฑ์
น้อย (1-2 ครัง้/สัปดาห์) 

• ดื่มไวน์ปานกลาง  

อาหารกรีกแบบดัง้เดมิ 
สัป

ดา
ห์ล

ะ.
.. 

ทุก
วัน

 
ทุก

มือ้
 

ขนมหวาน < 2 ชิน้ 

เนือ้แดง < 2 ชิน้ 
เนือ้ปรุงแต่ง < 1 ชิน้ 

ไข่ 2-4 ฟอง 
ธัญพชื > 2 หน่วย 

มันผร่ัง < 3 ชิน้ 

เนือ้ขาว 2 ชิน้ 
ปลา/อาหารทะเล >2 ชิน้ 

ผัก > ผลไม้ 

น า้มันมะกอก 

สมุนไพร เคร่ืองเทศ 
กระเทยีม หวัหอม 

เตมิเกลือโซเดยีมน้อย นมพร่องมันเนย < 2 แก้ว 

เม็ดพชื 



Dietary Approaches to Stop 
Hypertension diet 

N Engl J Med 1997;336:1117-24 

 



N Engl J Med. 2001 Jan 4;344(1):3-10. 

http://www.ncbi.nlm.nih.gov.cuml1.md.chula.ac.th/pubmed/11136953


DASH diet lower Heart Failure rate 
Levitan EB. Arch Intern Med 2009;169:851-7. 

• Prospective observation in 36,019 women in 
Swedish Mammography Cohort, 48 - 83 yrs ŝ 
baseline HF, DM, or MI.  

• Food-frequency questionnaires, A score ranking 
intake of DASH diet components & 3 additional 
scores based on food and nutrient guidelines.  

• Cox proportional hazards models: rate ratios of 
HF-assoc hospitalization or death (Jan 1, 1998 to Dec 31, 2004) 

• During 7 yrs, 443 ♀ developed HF (28 HF deaths) 



DASH diet lower Heart Failure rate 
Levitan EB. Arch Intern Med 2009;169:851-7. 

• DASH diet component score: ranked on intake of  

– Fruits,  

– Vegetables,  

– Nuts and legumes,  

– Whole grains,  

– Low-fat dairy products, 

– Sodium,  

– Sweetened beverages,  

– Red & processed meats.  

• Scores were summed overall score. (Max. = 40) 

Highest = 5, lowest = 1 

Highest = 1, lowest = 5 

พืชสด 

ลดเกลือ 

เนือ้น้อย 

ด้อยมัน 

น า้ตาลต ่า 



DASH diet lower Heart Failure rate (37%) 
Levitan EB. Arch Intern Med 2009;169:851-7. 

RR = rate ratio 



DASH diet lower Heart Failure rate 
Levitan EB. Arch Intern Med 2009;169:851-7. 



DASH in HT lower total mortality 
Parikh A.Am J Hypertens 2009;22:409-16. 

• Prospective cohort study: association between diet 
& mortality in 5,532 HyperTensive adults in 3rd 

National Health and Nutrition Examination Survey. 
HT by self-report, medication use, or BP measured. 
24-h dietary recall 9 nutrient targets.  

• 1ry outcome was all-cause mortality. 

• 391 (7.1%) DASH-like diet.  Average 8.2 person-yrs 
FU, 1,537 all-cause deaths: 312 cancer deaths & 
788 CV deaths (447 IHD & 142 stroke deaths) 



DASH in HT lower total mortality 
Parikh A.Am J Hypertens 2009;22:409-16. 

• Adjusting for multiple confounders, utilizing survey 
weights, strata & clusters in Cox proportional 
hazards models, DASH-like diet associated with ↓  

– All-cause deaths (HR 0.69, 95% CI 0.52–0.92)  

– Stroke deaths (HR 0.11, 95% CI 0.03–0.47).  
– CVD deaths (HR 0.92, 95% CI 0.63–1.35),  

– IHD deaths (HR 0.77, 95% CI 0.47–1.24),  

– Cancer deaths (HR 0.51, 95% CI 0.23–1.10)  



กินข้าวแป้งน้อย+โปรตีนมากเพิ่มโอกาสตาย 30% 
Noto H. Systematic review. PLoS One 2013; 8(1): e55030. 

doi:10.1371/journal.pone.0055030 



Fruit, vegetable & heart disease 



 



 



 



Fruit & vegetable reduce CHD risk 
Meta-analysis. He FJ. J Human Hypertens 2007;21:717-28. 

• Quantitatively assessed relation between fruit 
& vegetable intake & incidence of CHD by 
carrying out meta-analysis of cohort studies.  

• Twelve studies, 13 independent cohorts, met 
inclusion criteria: 278,459 individuals (9,143 
CHD events) with a median FU 11 yrs. 



Fruit & vegetable 5 servings/d & CHD  
Meta-analysis. He FJ. J Human Hypertens 2007;21:717-28. 



Nut, peanut & CHD 



Nuts, Peanuts prevent CHD 
Kris-Etherton PM. J Nutr 2008;138:1746S-51S. 

Pooled analysis of epidemiologic studies on nut consumption and CHD risk. 



Nut & peanut butter lower CVD in T2DM women 
Nurse’s Health Study. J Nutr 2009;139:1333-8 

• Cohort of 6,309 T2DM women, ŝ CVD or 

cancer at baseline,  Food Frequency 
Questionnaires q 2-4 yrs (1980-2002) 

• Incident MI, revascularization & stroke 

• 54,656 person-yr FU, 452 (MI & 
revascularization) & 182 stroke cases 



Nut & peanut butter lower CVD in T2DM women 
Nurse’s Health Study. J Nutr 2009;139:1333-8 



Salt, sodium &  
cardiovascular disease 



Salt intake increase stroke & CVD risk 
Systematic review/meta-a. Strazzullo P. BMJ 2009;339:b4567 doi:10.1136/bmj.b4567 

• Medline (1966-2008),Embase (1988-),AMED 
(1985-), CINAHL (1982-), Psychinfo (1985-) & 
Cochrane Library. 

• Relative risks & 95% CI and random effect model, 
weighting for inverse of variance. Heterogeneity, 
publication bias, subgroup, & meta-regression 
analyses.  

• 19 independent cohort samples from 13 studies, 
with 177,025 participants (follow-up 3.5-19 yrs) & 
> 11,000 vascular events 



Higher salt intake increase stroke risk (23%)  

Systematic review/meta-a. Strazzullo P. BMJ 2009;339:b4567 doi:10.1136/bmj.b4567 



Higher salt intake increase CVD risk (17%)  

Systematic review/meta-a. Strazzullo P. BMJ 2009;339:b4567 doi:10.1136/bmj.b4567 



 



 



 



อาหารเคม็ เพิ่มโอกาสมะเร็งกระเพาะอาหาร 2.4 เท่า 
Systematic  review. Ge S. Gastroenterol Res Practice 2012;ID 808120 



Meat intake & CV risk 



Red (processed) meat ↑ mortality 
Cohort of ½ million Americans.Sinha R. Arch Intern Med 2009;169:562-71 

Total and cause-specific mortality in relation to red (or processed) meat intake:  
NIH Diet and Health Study 

Hazard ratios (HR) were adjusted for confounding factors and 
are for comparison between the highest and lowest quintiles of 
red or processed meat intake.  
p < 0.0001 for all HR comparisons. 

เพศ ตายทุกสาเหตุ ตายจากมะเร็ง ตายจากโรคหัวใจและหลอดเลอืด 

ชาย 1.31(1.16) เท่า 1.22(1.12) เท่า 1.27(1.09) เท่า 
หญิง 1.36(1.25) เท่า 1.20(1.11) เท่า 1.50(1.38) เท่า 



 Meat intake & CHD, DM risks 
Systematic review. Circulation 2010;121:2271-83. 

• Cohort, case-control, or randomized trial in 
generally healthy adults.1598 identified 
abstracts, 20 studies:17 prospective cohorts & 
3 case-control. Random-effects generalized 
least squares models for trend estimation to 
derive pooled dose-response estimates. The 
20 studies included 1,218, 380 individuals and 
23,889 CHD, 2,280 stroke, and 10,797 DM 
cases. 



RR of CHD per 50 g/d processed meat 
Systematic review. Circulation 2010;121:2271-83. 

RR of CHD per 100 g/d total meat 

Case-control 

Case-control 



RR of stroke & meat intake: cohorts 
Systematic review. Circulation 2010;121:2271-83. 

RR of stroke/100 g/d total meat 

RR of stroke/50 g/d processed meat 

RR of stroke/100 g/d red meat 



กนิเบคอน ๒ แผ่น/ฮอดดอก ๑ ชิน้ต่อวัน  
เพิ่มโอกาสโรคเบาหวาน ~ ๒ เท่า  

Systematic review. Circulation 2010;121:2271-83. 

• Each serving (2 slices) per day of 

bacon was associated with a 2-fold 

higher incidence of diabetes mellitus 

(RR = 2.07; 95% CI, 1.40 to 3.04);  

•  Each serving of hot dogs (each 1 per 

day), with nearly a 2-fold higher 

incidence (RR = 1.92; 95% CI, 1.33 to 
2.78), 



 



Red meat intake ↑all-cause death 
Pan A. Arch Intern Med 2012; doi:10.1001/archinternmed.2011.2287 

• Prospectively observed 37,698 men from 
Health Professionals Follow-up Study (1986-
2008) & 83 644 women from Nurses’ Health 
Study (1980-2008), free of CVD & cancer at 
baseline. Diet assessed by validated Food 
Frequency Questionnaires & updated every 4 
yrs. 

• 23,926 deaths (5910 CVD & 9464 cancer 
deaths) 2.96 million person-year follow-up 



Red meat intake ↑all-cause death 
Pan A. Arch Intern Med 2012; doi:10.1001/archinternmed.2011.2287 



Red meat intake ↑all-cause death 
Pan A. Arch Intern Med 2012; doi:10.1001/archinternmed.2011.2287 

 • Pooled hazard ratio 
(95% CI) of total 
mortality for a 1-
serving/day increase 
was 1.13 (1.07-1.20) for 
unprocessed red meat 
and 1.20 (1.15-1.24) for 
processed red meat. 

Health Professionals Follow-up Study 

Nurses’ Health Study 



Red meat intake ↑ CV death 
Pan A. Arch Intern Med 2012; doi:10.1001/archinternmed.2011.2287 



เนือ้แดง-ปรุงแต่ง↑(29%) , ผัก-ผลไม้↓(20%)มะเร็งล าไส้ใหญ่ 
Systematic Review. Magalhaes B.Eur J Cancer Prevent 2012;21:15. 

ผัก & ผลไม้ 

เนือ้แดง & เนือ้ปรุงแต่ง 



2013 AHA/ACC Lifestyle  Management Guideline 
Eckel RH. Circulation. published online November 12, 2013. 

ลดความดันฯ, 
ไขมันด้วย 

*จ ากัด หวาน มัน 
เกลือ เนือ้แดง 

I                  A 



2013 AHA/ACC Lifestyle  Management Guideline 
Eckel RH. Circulation. published online November 12, 2013. 

Heart Healthy Nutrition 

The adult population should be encouraged to 
practice heart healthy lifestyle behaviors :  

Consume a dietary pattern that emphasizes 
intake of vegetables, fruits & whole grains; 
includes low-fat dairy products, poultry, fish, 
legumes, nontropical vegetable oils and nuts;  

Limits intake of sodium, sweets, sugarsweetened 
beverages and red meats.(หวาน มัน เกลือ เนือ้แดง) 

พชืสด ลดเกลือ เนือ้น้อย ด้อยมัน น า้ตาลต ่า 



Dietary pattern in heart failure 

Dietary Approaches to Stop Hypertension diet  

& Mediterranean diet  



Women’s Health Initiative 
Levitan EB. DOI: 10.1161/CIRCHEARTFAILURE.2013.113.000495 

• 1993-1998, postmenopausal women aged 50-79 
were recruited at 40 US clinical centers.  
– WHI Clinical Trial (CT) component 68,132 participants 

enrolled hormone therapy (HT), dietary modification 
(DM), and calcium plus vitamin D (CaD) trials,  

– Observational Study (OS) component n = 93,676  

• WHI CT & OS ended in 2004-2005; participants 
were invited to continue in WHI Extension Study 
(ES)-1: 2005-2010 & ES-2: 2010-2015; 4,043 WHI 
CT and OS participants had a HF hospitalization 



Women’s Health Initiative 
Levitan EB. DOI: 10.1161/CIRCHEARTFAILURE.2013.113.000495 



Women’s Health Initiative 
Levitan EB. DOI: 10.1161/CIRCHEARTFAILURE.2013.113.000495 



ผัก ข้าวกล้อง ถั่ว ลดโอกาสการตายในหญิงหวัใจล้มเหลว 

Vegetables, Nuts, Whole grain ↓ Death in HF 
Levitan EB. DOI: 10.1161/CIRCHEARTFAILURE.2013.113.000495 



“แล้วพวกคุณไปเอา..โปรตีน..มาจากไหน ?” 



Replacement for red meat ↓ all-cause death 
Pan A. Arch Intern Med 2012; doi:10.1001/archinternmed.2011.2287 



Egg consumption & CVD: No association 
Prospective Mediterranean cohort. Zazpe I. Eur J Clin Nutr 2011;65:676. 

• 14,185 university graduates. 

• Baseline egg intake: 136-item-validated food-
frequency questionnaire, cardiovascular risk 
factors: questionnaire, incidence of CVD (MI, 
revascularization procedures or stroke): 
biennial medical records assessments.  

• Median follow-up 6.1 years: 91 new confirmed 
cases of CVD. 



Egg consumption & CVD: No association 
Prospective Mediterranean cohort. Zazpe I. Eur J Clin Nutr 2011;65:676. 



Fat: bad, better or best 



โคเลสเตอรอล (มนัสตัว ์/ ผลิตภณัฑส์ตัว)์ 

ไขมนัจากอาหาร 

กรดไขมนั 

ไตรกลีเซอไรด ์

กรดไขมนั ๓ เสน้ + กลีเซอรัล 

กรดไขมนั 
    อ่ิมตวั 

กรดไขมนั 
ไม่อ่ิมตวั 

เชิงเด่ียว (ร าขา้ว ถัว่ลิสง) 

เชิงซอ้น 
โอเมกา้-หก (พืช) 

โอเมกา้-สาม (ปลา สาหร่าย) 

(มนัสตัว ์มะพร้าว กะทิ ปาลม์) 

ความร้อนสูงนาน ๆ  
เติมไฮโดเจน 

กรดไขมนั 
ชนิดทรานส์ เพิ่มโคเลสเตอรอล ลดเอชดีแอล 

เพิ่มโคเลสเตอรอล 

เพิ่มไตรกลีเซอไรด ์ 

ลดโคเลสเตอรอล  

ลดไตรกลีเซอไรด ์

เพิ่มโคเลสเตอรอลในเลอืด 



Trans fatty acid & coronary heart disease: 
Zutphen Elderly Study. Oomen CM. Lancet 2001; 357: 746-51 



Trans Fatty Acid: the worst FA for CHD 

 HMS. Mozaffarian D. Eur J Clin Nutr 2009;63:S5-S21. 

Mozaffarian D, Clarke R (2009). 



Trans fat & SCD risk in women 
Nurses’ Health Study. Chiuve SE. Am Heart J 2009;158:761-7. 

• Prospectively examined association between 
dietary trans fat & Sudden Cardiac Death (n = 
86,762 women, 30-55 yr in 1976).  

• Coronary Heart Disease risk factors:diet and 
lifestyle factors, updated via questionnaires 
every 2 - 4 yrs, beginning in 1980. 

• Follow up > 26 yrs,317 SCD events. 

• Result: no significant association. However…  



Trans fat may↑ SCD risk in CHD women 
Nurses’ Health Study. Chiuve SE. Am Heart J 2009;158:761-7. 



N Engl J Med 2009;360:2015-20 



Ban on Trans fat 
Mello MM.N Engl J Med 2009;360:2015-20 

• New York City: ~2 million overwt, 1 m. obese, 
~200000 un-Dx DM, 23,000 CHD death (2004), 
1/3 New Yorker purchased meals >1000 Cal/d 
from chain restaurants (2007) 

• Dec 5, 2006, board of health imposed two-
stage phase-out of trans fat in all food-service 
establishments, enforceable fines $200-2,000.  

• Until July 1, 2007, most oils, shortenings & 
margarine < 0.5 g of trans fat per serving. 



New York City’s trans fat restriction 
Angell SY. Ann Intern Med 2009;151:129-134. 



วยัหมดประจ ำเดือนกนิไขมันไม่อิม่ตัวเชิงซ้อน↑มะเร็งเต้ำนม 23% 
Meta-analysis. Turner L. Am J Hum Biology 2011;23:601 



Sugar intake and CV health 



 Glycemic Index, Glycemic Load & chronic 
disease risk . Barclay AW. Am J Clin Nutr 2008;87:627-37 

• Systematic review of 37 prospective cohort 
studies of GI/GL and chronic disease risk.  

• Rate Ratios were estimated in a Cox 
proportional hazards model & combined by 
using a random-effects model. 

• 4 - 20 y of follow-up, total 40,129 incident 
cases. 



Rate ratio(95%CI) highest vs. lowest GI & GL in 27 
cohorts.Systematic review Barclay AW. Am J Clin Nutr 2008;87:627-37 

1 Final fully adjusted models only. 



Dietary added sugar & HDL, TG 
NHANES 1999-2006 (n=6113).Welsh JA. JAMA 2010;303:1490-97 



Diet & Exercise CHD 2ry prevention 
Systematic review. Cole JA.Cardiol Res Pract 2011doi:10.4061/2011/232351 

• Aimed to determine effectiveness & included 
randomized controlled trials of lifestyle 
interventions, in 1ry care or community 
settings, minimum FU 3 months, published 
since 1990.  

• 21 trials with 10,799 patients were included 

• Interventions: multifactorial (10), educational 
(4), psychological (3), dietary (1), 
organisational (eg, case managment) (2) & 
exercise (1). 



Diet & Exercise: ↓all cause mortality 
Systematic review. Cole JA.Cardiol Res Pract 2011doi:10.4061/2011/232351 



Diet & Exercise: ↓CV mortality 
Systematic review. Cole JA.Cardiol Res Pract 2011doi:10.4061/2011/232351 



Diet & Exercise: ↓non-fatal H. event 
Systematic review. Cole JA.Cardiol Res Pract 2011doi:10.4061/2011/232351 



Diet, Exercise & smoking interventions 
Systematic review. Cole JA.Cardiol Res Pract 2011doi:10.4061/2011/232351 

(54.1%) 

(76.5%) 

(35.0%) 



Take home message: ห่อกลบับา้น 
• พชืสด(ผกัสด ๒ ฝ่ามือ/มือ้ ผลไม้สด ล้างปาก) 

• ลดเกลือ(น า้ปลา คร่ึง ถงึ ๑ ช้อนโต๊ะ ตอ่มือ้) 

• เนือ้น้อย(ลดเนือ้แดง[๑๗ บาท/มือ้] เลี่ยงปรุงแตง่) 
• ด้อยมัน(ลดไขมนัชนิดทรานส์[<๑%] ใช้น า้มนัร าข้าว) 

• น า้ตาลต ่า(พอดีท่ี ๖ ช้อนชา/วนั) 
• ธรรมชาต(ิดีกว่า ปรุงแต่ง) 

• ปราศจากภยั(ระวงัของแถม) 



Green Food 
Good Taste 

Best for your heart !! 

You are what you eat.. 


