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Cardiac rehabilitation following a cardiac event 

• Phase I or inpatient phase: introduced in 1960s & 
consists of early graded mobilization of stable cardiac 
pt to the activity to perform simple household tasks. 

• Phase II consists of outpatient monitored exercise and 
risk factor reduction. This multidimensional approach 
gained popularity in 1970s & well structured in  1980s. 

• Phase III or maintenance phase consists of home- or 
gymnasium-based exercise ĉ goal of continuing risk 
factor modification & phase II exercise program. 
 



 Cardiac rehabilitation: 
exercise-based, psychology-based 

for Coronary Heart Disease  



Exercise-based CR. for CHD. 
Heran BS. Cochrane Data System Rev 2011, Issue 7. Art. No.: CD001800. 



Exercise-based CR. for CHD. 
Heran BS. Cochrane Data System Rev 2011, Issue 7. Art. No.: CD001800. 



CHD 2nd prevention: CR vs. Drugs 
Interventions Trials (pts) All cause mortality  

reduction/1000/yr 

Beta-blockers 1 31(24,974) 12 (6-17) 

ACE-inhibitors 2 22(102,476) 4 (1-6) 

Statins 3 3(17,617) 4 (2-6) 

Anti-platelets4  11(18,773) 7 ? (1-3) 

Exercise-based CR5 

 
44 (8,700) 9 ? (15-116) 

1 Freemantle N. BMJ 1999;318:1730-7  2 Domanski MJ. J Am Coll Cardiol 1999;33:598-604 
3 LaRosa JC. JAMA 1999;282:2340-6       4 Collins R. BMJ 1994;309:1215-7  
5 Taylor RS. Am J Med 2004;116:682-692                                  
From Perk J. Cardiovascular prevention and rehabilitation. Springer-Verlag London 2007: 16   



Exercise vs. Drug on Death 
Metaepidemiologic. Naci H. BMJ 2013;347:f5577 doi: 10.1136/bmj.f5577 

• 16 (4 exercise & 12 drug) meta-analyses & 

additional 3 recent exercise trials, included 305 

Randomised Controlled Trials with 339,274 

participants. Four conditions with evidence on 

the effectiveness of exercise on mortality 

outcomes (2ry prevention of Coronary Heart 

Disease, rehabilitation of stroke, Rx of heart 

failure, prevention of diabetes), 14,716 

participants were randomised to physical activity 
interventions in 57 trials. 
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Exercise vs. Drug on Death 
Metaepidemiologic. Naci H. BMJ 2013;347:f5577 doi: 10.1136/bmj.f5577 

Heart failure 



ออกก าลังกาย ลดการตายได้มากกว่ากินยาในอัมพาต
Exercise vs. Drug on Death 

Metaepidemiologic. Naci H. BMJ 2013;347:f5577 doi: 10.1136/bmj.f5577 

CHD 

Stroke 



ยาขับเกลือลดการตายได้มากกว่าออกก าลังกายในหัวใจล้มเหลว 

Exercise vs. Drug on Death 
Metaepidemiologic. Naci H. BMJ 2013;347:f5577 doi: 10.1136/bmj.f5577 

HF 

Pre-DM 



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

Aerobic physical activity no consistent effect on TG & HDL-C 



www.dms.moph.go.th/imrta/images/data/aw20130328.pdf 

www.dms.moph.go.th 

http://www.dms.moph.go.th/imrta/images/data/aw20130328.pdf


วันนี ้คุณหมอส่ัง 
”ออกก าลังกาย” หรือยัง ? 





RCTs Qigong in heart disease pts. 
Systematic Review. Chan CLW. Am J Chin Med 2012;40:255  



RCTs Qigong in heart disease pts. 
Systematic Review. Chan CLW. Am J Chin Med 2012;40:255  



Psychological intervention for CHD 
Whalley B. Cochrane Data System Rev 2011, Issue 8. Art. No.: CD002902. 



Pt. education in CHD management:not enough 
Brown JPR. Cochrane Data System Rev 2011, Issue 12. Art. No.: CD008895. 



Cardiac rehabilitation in    
Heart Failure 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 

• A complex clinical syndrome that results 

from any structural or functional 

impairment of ventricular filling or 

ejection of blood. 

• Cardinal manifestations of HF: dyspnea 

and fatigue, which may limit exercise 

tolerance & fluid retention, which may 

lead to pulmonary + splanchnic 
congestion + peripheral edema. 



HF with reduced EF 

Or Systolic heart failure 

Mechanism of S3 gallop: rapid filling 



HF with preserved EF  

or Diastolic heart failure 

Mechanism of S4 gallop: atrial contraction 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 



Echocardiography 

normal   

para-sternal long axis 

Preserved Ejection Fraction 

Left ventricular hypertrophy 

Reduced Ejection Fraction 

Left ventricular dilatation 



Echocardiography 

normal   

para-sternal short axis 

Preserved Ejection Fraction 

Left ventricular hypertrophy 

Reduced Ejection Fraction 

Left ventricular dilatation 



No therapy has been proven to reduce morbidity and 

mortality in HFpEF.Borlaug BA. Nat Rev Cardiol 2013;10:244. 

 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 



เม่ือวัดความดันฯสูงกว่า 140/90 mmHg. ที่รพ. 

ห้องสอน
แสดง 

สอนวดั 
BP 

วดั BP  
ท่ีบ้าน 

พบแพทย์ 

หรือ ๑ สัปดาห์ ก่อนพบแพทย์ตามนัด 

ท าให้ดู 

ดูให้ท า 

ท าเองได้ 
ไม่ต้องด ู

อยู่ยั่งยนื 

คุยความรู้ 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 



Exercise based rehabilitation for HF 
Davies EJ. Cochrane Database of Systematic Reviews 2010, Issue 4 

• Cochrane Central Register of Controlled Trials 
(CENTRAL) (The Cochrane Library 2007, Issue 4). 
MEDLINE, EMBASE, CINAHL, and PsycINFO were 
searched (2001-Jan 2008). ISI Proceedings and 
bibliographies of identified reviews were 
checked. 

• RCTs of exercise-based interventions > 6 months 
follow up compared to usual medical care or 
placebo in adults of all ages (> 18 yrs) with 
evidence of chronic systolic heart failure. 



Rehabilitation for systolic HF 
Davies EJ. Cochrane Database of Systematic Reviews 2010, Issue 4 



Rehabilitation for HF: Conclusions 
Davies EJ. Cochrane Database of Systematic Reviews 2010, Issue 4 

• Exercise training improved short term exercise 
capacity in mild-moderate systolic HF cf. uc.  

• Exercise does not increase risk of all-cause 
mortality and may reduce heart failure-related 
hospital admissions.  

• Exercise training may offer improvements pts’ 
health-related Quality of Life. 

cf. = compared to, uc = usual care 



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.113.000495 



Women’s Health Initiative 
Levitan EB. DOI: 10.1161/CIRCHEARTFAILURE.113.000495 



ผัก ข้าวกล้อง ถั่ว ลดโอกาสการตายในหญิงหวัใจล้มเหลว 

Vegetables, Nuts, Whole grain ↓ Death in HF 
Levitan EB. DOI: 10.1161/CIRCHEARTFAILURE.113.000495 



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

ลดความดันฯ, 
ไขมันด้วย 

*จ ากัด หวาน มัน 
เกลือ เนือ้แดง 

I                  A 



 



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. 



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), 



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 



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 

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

• 9.3% of deaths in men and 7.6% in women in 
these cohorts could be prevented at the end 
of follow-up if all the individuals consumed 
fewer than 0.5 servings per day 
(approximately 42 g/d) of red meat. 

• กินเนือ้แดง (ทัง้ปรุงแต่งและไม่ปรุงแต่ง) น้อยกว่า ๔๒ กรัมต่อวัน 
ลดโอกาสตาย ๙.๓% ในบุคลากรฯชาย, ๗.๖% ในพยาบาลหญิง 



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) 

พืชสด ลดเกลือ เนือ้น้อย ด้อยมัน น า้ตาลต ่า 
ธรรมชาต ิปราศจากภัย 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 



2013 ACCF/AHA Heart Failure Guideline. 
Yancy CW. Circulation 2013; 





Cardiac Resynchronized Therapy 
หญิงไทยคู่อายุ ๗๔ ปี DCM, FC 4, EF 26, QRS 127 ms. 

Before                           3 months after CRT 



Timed Up & Go test 
Six-minute walk test 



6-minute walk distance after CR 
Systematic review. Bellet RN. Physiotherapy 2012l;98:277. 



6-minute walk distance after CR 
Systematic review. Bellet RN. Physiotherapy 2012l;98:277. 

• 6MWT suitable for outcome assessment 
before & after Cardiac Rehabilitation, despite 
learning effect 2% - 8% with repeated tests. 

• An estimated change in 6MWD following 
cardiac rehabilitation of 60.4 m, with a 
median effect size of 0.65. 

• Validity against symptom-limited & ventilatory 
threshold exercise tests & against quality-of- 
life-measurements remains inconclusive 



Timed Up & Go, 6MWT in CR 
J Cardiopulmonary Rehabil Prevention 2013;33:99-105 

• Sixty-one of 154 consecutive community-
based CR patients were prospectively 
recruited. Subjects undertook repeated TUGTs 
and 6MWTs at the start of CR (start-CR), 
postdischarge from CR (post-CR), and 6 
months postdischarge from CR (6 months 
post-CR). The main outcome measurements 
were TUGT time (TUGTT) and 6MWT distance 
(6MWD). 



Timed Up & Go, 6MWT in CR 
J Cardiopulmonary Rehabil Prevention 2013;33:99-105 



Treadmill walking speed predict 10-y death in CVD men 
Chiaranda G. doi: 10.1136/bmjopen-2013-003446 

• Population-based prospective study. 
Outpatient 2ry prevention programme in 
Ferrara, Italy. 

• 1255 male stable cardiac pts, 25–85 years. 

• Walking speed maintained during a 1 km 
treadmill test, measured at baseline and 
mortality over a median follow-up of 8.2 
years: 141 died, average annual mortality of 
1.4% 



Treadmill walking speed predict 10-y death in CVD men 
Chiaranda G. doi: 10.1136/bmjopen-2013-003446 



การดูแลผูป่้วยหวัใจลม้เหลวดว้ยตนเอง 
ดดัแปลงจาก Eur J Heart fail 2003;5:363-70 

๑๑ เดินออกก าลังกายทุกวัน อย่างน้อย คร่ึงชั่วโมง 

๑๒. เจริญสมาธิ ฝึกหายใจช้าวันละอย่างน้อย ๑๕ นาที 

๑๐. รับประทานยาสม ่าเสมอ ไม่ปรับยาเอง ถ้าสงสัย ติดต่อรพ. 

๙. อาหารไม่เค็มและเกลือน้อย (น า้ปลาน้อยกว่า ชต.คร่ึงต่อวัน) 

๘. ถ้ารู้สึกอ่อนเพลียเพ่ิมขึน้ ติดต่อรพ. 

๗. นอนพักกลางวันคร่ึงชั่วโมงต่อวัน 

๖. จ ากัดน า้ดื่ม  (ไม่เกิน ๖ ถึง ๘ แก้วต่อวัน) 

๕. ถ้าน า้หนักเพิ่ม ๒ กก.ใน ๑ สัปดาห์ ติดต่อรพ. 

๔. ถ้าเท้าหรือขาบวมขึน้กว่าปกติ กดบุ๋ม  ติดต่อรพ. 

๓. ถ้าเหน่ือยเพิ่มขึน้ โทรติดต่อรพ. 

๒. ถ้าเหน่ือย น่ังพักหายใจ ช้า ๆ (มากกว่า ๖ วินาทีต่อครัง้) 

๑.ชั่งน า้หนักทุกวันก่อนอาหารเช้า (น า้หนักเป็นกิโลกรัม) 

จ       อ       พ       พฤ       ศ       ส       อา   กิจกรรมดูแลตนเอง (วันที่….ถึง….เดือน….ปี…..) 



Psychological factors, CVD & therapy 
Rozanski A.Circulation 1999; 99: 2192-2217 



Psycho-neuro-endocrino-immuno-cardiology ? 
Behavior & acute coronary syndrome. Gidron Y. Cardiovascular Research 2002; 56: 15-21 



Slow breathing training device 



1) Respiration sensor & computer unit  
              monitors / analyzes Inspiration (IN) & Expiration (EX)  

Respiration 

sensor 

Headphones 

Breathing 

INhale EXhale 

IN & EX 

Pacing tones 

Device-Guided Paced-Breathing:  

the RESPeRATE System (RR) 

 

2) Real-time composition of “IN” & “EX” tones  

            based on monitored IN & EX duration, but slightly longer. 

3) User synchronizes breathing with tones 

            resulting in slowing breathing effortlessly 

 

Computerized 

unit 

1 

2 

3 





Slow breathing in Chronic heart failure 
Bernardi L. Lancet 1998; 351: 1308-11 

• Arterial oxygen saturation(SaO2) & other indices 

• During baseline & controlled breathing at 15, 6 and 

3 breaths / min (50 CHF vs. 11 controls) 

• 15 CHF patients randomly allocated 1 month 

respiratory training (Yoga) to 6 breaths / min 

• Respiratory indices were recorded before, at the 

end and 1 month after training. 



Slow breathing in Chronic heart failure 
Bernardi L. Lancet 1998; 351: 1308-11 

• SaO2 CHF 91.4+0.4% vs. control 95.4+0.2% ** 

• After training ( n = 9 CHF patients) 

– Breath rate 13.4 + 1.5 to 7.6 + 1.9/min ** 

– SaO2 92.5 + 0.3 to 93.2 + 0.4 * 

– Peak O2 consumption 1157 + 83 to 1368 + 110 L/min * 

– Exercise time 583 + 29 to 615 + 23 min * 

– Dyspnea score 19.0 + 0.4 to 17.3 + 0.9 Borg scale * 

– Motivation to train 7.6 + 0.3 to 9.1 + 0.2 * 

• No changes of indices in pts without training  

* p < 0.05, ** p < 0.001 





Device-guided paced breathing in HF 
Parati G. Circ Heart Fail 2008;1:178-83. 

• Open pilot study, 24 CHF pts (61% ♂, 

64+9 yrs; NYHA 2.81+0.01)  randomized 

to control (conventional Rx n=12) or 

conventional Rx & 18 min twice/d 

Resperate to <10 br/min (n=12).  

• Baseline & after 10 wks: Doppler echo, 

pulmonary fn, stress test & Minnesota QOL 

Life questionnaire).  



Device-guided paced breathing in HF 
Parati G. Circ Heart Fail 2008;1:178-83. 



Device-guided paced breathing in HF 
Parati G. Circ Heart Fail 2008;1:178-83. 

* p < 0.05 vs Baseline (within group, 2-tailed paired t test). 
† p < 0.05 between groups after 10 weeks (ANOVA). 



Slow breathing training 



Home Monitoring for HF  
Bui AL. J Am Coll Cardiol 2012;59:97. 



Heart failure Home-TeleMonitoring 
Trans-European Network-Home-Care Management System. 

Cleland JGF. JACC 2005;45:1654.  



Cardiac Rehabilitation & 
depression 



Cardiac Rehabilitation & elderly depression 
Meta-analysis. Gellis ZD. Am J Cardiol 2012;110:1219. 



Positive affect reduced 10-y CHD 
Davidson KW. Eur Heart J 2010;31:1065-70 

• Positive affect & CV events, 862 adult ♂ 877 ♀, 1995 
Nova Scotia Health Survey.  

• Trained nurses,Type A Structured Interviews, 
outwardly displayed positive affect 5-point scale.  

• Controlling depressive symptoms & other negative 
affects, covariates: Center for Epidemiological 
Studies Depressive symptoms Scale, Cook Medley 
Hostility scale, Spielberger Trait Anxiety Inventory.   

• 145 (8.3%) acute non-fatal or fatal IHD events 14,916 
person-yrs of observation. 



Positive affect reduced 10-y CHD 
Davidson KW. Eur Heart J 2010;31:1065-70 



Positive affect reduced 10-y CHD 
Davidson KW. Eur Heart J 2010;31:1065-70 



ยาอดบุหร่ีตัวใหม่เพิ่มโอกาสโรคหวัใจและ
หลอดเลือด 



ยาอดบุหร่ี Varenicline ↑โอกาสโรคหวัใจหลอดเลือด 72% 
Systematic Review 14 DBRCTs.(n=8216, 7-52 wks) Singh S. CMAJ 2011. DOI:10.1503 /cmaj.110218 



ยาลดความอ้วนตัวใหม่เพิ่มโอกาส 
โรคหัวใจและหลอดเลือด 



Sibutramine Cardiovascular Outcome Trial 
James WPT. N Engl J Med 2010;363:905-17. 

• 10,744 overweight or obese, > 55 yrs with preexisting 
CVD + T2DM assess CV consequences of weight  Mx 
with and without sibutramine.   

• Sibutramine in addition to participating in a weight-Mx  
program during  6-wk, single-blind, lead-in period, after 
which 9804 subjects underwent random assignment in a 
double-blind fashion to sibutramine (4906 subjects) or 
placebo (4898 subjects).  



Sibutramine Cardiovascular Outcome Trial 
James WPT. N Engl J Med 2010;363:905-17. 

nonfatal myocardial infarction, nonfatal stroke,  
resuscitation after cardiac arrest, and cardiovascular death. 

p = 0.02 



Sibutramine Cardiovascular Outcome Trial 
James WPT. N Engl J Med 2010;363:905-17. 

ยาลดความอ้วนตัวใหม่ Sibutramine เพิ่มโรคหัวใจและหลอดเลอืด 28-36% 



”อะไรที่เหมาะกับคนยุ่งมาก ไม่มีเวลาอย่างคุณ            
ออกก าลัง ๑ ชม.ต่อวัน หรือ ตาย ๒๔ ชม.ต่อวัน ?” 

ความจริง: ออกก าลัง ๑ ชั่วโมง อายุยนืขึน้ ๒ ชั่วโมง 


