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Huangdi	neijing	-	黄帝内经
ca. 200 v. Chr.

„Ein schlechter Arzt behandelt 
Krankheiten, nachdem sie entstanden 
sind, ein guter Arzt heilt Krankheiten, 
sobald sie entstehen, während ein 
ausgezeichneter Arzt Krankheiten heilt, 
bevor sie entstehen.“

Gilt als eines der ältesten Standardwerke der chinesischen Medizin. Dieses medizinische Fachwerk ist bis 
heute grundlegend und richtungsweisend für die Ausbildung innerhalb der chinesischen Medizin. 
Es wurde von der UNESCO in die Liste des Weltdokumentenerbes aufgenommen.



Ein ausgezeichneter Arzt 

behandelt Erkrankungen 

bevor sie entstehen!



Zuerst eine gute Nachricht…Wir leben 
deutlich länger als alle unsere Vorfahren
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Schulmedizin hat die Lebens-
erwartung dramatisch verlängert

Hygiene-
maßnahmen

Antibiotika
Bessere

perinatale
Versorgung

Medik.

Dramatischer
Rückgang

der Mortalität
durch

Infektionen

Verminderte
Kinder-

sterblichkeit
Macht
“tödl.” 

Erkrank. zu
chronischen

Erkrank.

“Assist”
Devices

Ersatz von 
physiol. 
Funktion





Die erhöhte Lebenserwartung hat einen Preis: 
chronische Erkrankungen + Abbau

chronische
Erkrankungen

Gebrechlichkeit
& Verlust an 
Alltagsaktivitäten

Demenz



Deutliche Zunahme an Demenz mit
zunehmendem Lebensalter

Under 65 years 90 to 95 years80 to 89 years

<1% <32% <58%

…milde Symptome treten häufig schon viel früher auf:

Beydoun et al. BMC Public Health 14: 643, 2014
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Ist unsere Lebenserwartung in unseren
Genen programmiert?



Prinzipiell “ja”

Ein Blick auf den Stammbaum gibt einen Anhalt darüber, ob
eine Wahrscheinlichkeit für Langlebigkeit vorliegt

Außergewöhnliche
Langlebigkeit (1 bis 3 
Dekaden über Durchschnitt) 
häuft sich familiär

Verwandte von “super-
centenarians” leben länger
als der Durchschnitt

2
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101 Jahre 96 Jahre

91 Jahre

74 Jahre

Longevity runs in the family



Alterungsrate: Pro-aging
Factors vs. Longevity 
Schutzsysteme

Pro
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Longevity
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Sedentary

Hypertension

Obesity

Diabetes

Smoking

Risk 
Factors

Die fünf großen modifizierbaren Treiber einer
verkürzten Lebenserwartung

• Bewegungsmangel: 
Gebrechlichkeit

• Hypertonus: 
Apoplex; Nierenversagen;    
kardiovaskuläre Erkrankungen

• Übergewicht:
Metabolisches Syndrom; 
kardiovaskuläre Erkrankungen; 
Demenz; Karzinome

• Diabetes: 
Insulinresistenz; 
kardiovaskuläre Erkrankungen; 
Demenz

• Rauchen: 
Karzinome; Demenz;
kardiovaskuläre Erkrankungen; 
Lungenerkrankungen



Wahrscheinlichkeit 70 Jahre alter 
Männer 90 Jahre alt zu werden

Zwei Risikofaktoren

Wahrscheinlichkeit 90 Jahre zu erreichen(%)

Kein Faktor
Bewegungsmangel

Hypertonus
Adipositas

Diabetes
Rauchen

Drei Risikofaktoren

Vier Risikofaktoren
Alle fünf Risikofaktoren

Yates, LB et al. Arch Internal Medicine. 168: 284-290 (2008)



Lasst uns davon weg gehen, darüber 
zu reden, was Leute falsch machen!





• Sardinien, Italien (insbesondere die Provinz Ogliastra, 
Barbagia von Ollolai und Barbagia von Seulo)

• Die Inseln Okinawa, Japan
• Loma Linda, Kalifornien
• Nicoya-Halbinsel, Costa Rica
• Ikaria, Griechenland

Die Blauen Zonen – Blue zones



Blaue Zonen sind Regionen der Welt in denen Menschen viel länger 
als der Durchschnitt leben. 
Das Konzept wird von Dan Buettner vertreten und wurde erstmals 
2005 im National Geographic von Buettner vorgestellt.
Buettner nennt fünf Regionen, die er als „Blaue Zonen“ betrachtet: 
 Okinawa (Japan), 
 Sardinien (Italien), 
 die Nicoya-Halbinsel (Costa Rica), 
 Ikaria (Griechenland) 
 und unter den Siebenten-Tags-Adventisten in Loma Linda, 

Kalifornien. 

Er gibt eine Erklärung, basierend auf epidemiologischen Daten und 
Beobachtungen, warum diese Menschen gesünder und länger leben.
 
Den englischen Begriff „Blue Zones“ hat sich Dan Buettner schützen 
lassen.





The Power Nine

• Move naturally
• Purpose
• Downshift
• 80%-rule
• Plant slant
• Wine @ five
• Right tribe
• Community
• Loved ones first





Sport ist gesund!



Sport ist nicht gesund!





25-Year Physical Activity Trajectories and
Development of Subclinical Coronary Artery

Disease as Measured by Coronary Artery
Calcium: The Coronary Artery Risk

Development in Young Adults (CARDIA) Study
Deepika R. Laddu, PhD; Jamal S. Rana, MD, PhD; Rosenda Murillo, PhD;

Michael E. Sorel, MS; Charles P. Quesenberry Jr, PhD; Norrina B. Allen, PhD;
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Jared P. Reis, PhD; Donald Lloyd-Jones, MD, ScM; J. Jeffrey Carr, MD;

and Stephen Sidney, MD, MPH

Abstract

Objective: To evaluate 25-year physical activity (PA) trajectories from young to middle age and assess
associations with the prevalence of coronary artery calcification (CAC).
Patients and Methods: This study includes 3175 participants in the Coronary Artery Risk Development
in Young Adults (CARDIA) study who self-reported PA by questionnaire at 8 follow-up examinations over
25 years (from March 1985-June 1986 through June 2010-May 2011). The presence of CAC (CAC>0) at
year 25 was measured using computed tomography. Group-based trajectory modeling was used to identify
PA trajectories with increasing age.
Results: We identified 3 distinct PA trajectories: trajectory 1, below PA guidelines (n¼1813; 57.1%);
trajectory 2, meeting PA guidelines (n¼1094; 34.5%); and trajectory 3, 3 times PA guidelines (n¼268;
8.4%). Trajectory 3 participants had higher adjusted odds of CAC>0 (adjusted odds ratio [OR], 1.27;
95% CI, 0.95-1.70) vs those in trajectory 1. Stratification by race showed that white participants who
engaged in PA 3 times the guidelines had higher odds of developing CAC>0 (OR, 1.80; 95% CI,
1.21-2.67). Further stratification by sex showed higher odds for white males (OR, 1.86; 95% CI,
1.16-2.98), and similar but nonsignificant trends were noted for white females (OR, 1.71; 95% CI,
0.79-3.71). However, no such higher odds of CAC>0 for trajectory 3 were observed for black
participants.
Conclusion: White individuals who participated in 3 times the recommended PA guidelines over 25 years
had higher odds of developing coronary subclinical atherosclerosis by middle age. These findings warrant
further exploration, especially by race, into possible biological mechanisms for CAC risk at very high levels
of PA.

ª 2017 Mayo Foundation for Medical Education and Research n Mayo Clin Proc. 2017;92(11):1660-1670

C oronary artery calcification (CAC) has
emerged as a strong predictor of inci-
dent coronary heart disease (CHD)

and provides predictive information beyond
standard risk factors,1 allowing for substan-
tially improved risk stratification for future
cardiovascular disease (CVD) events.2 Physical
activity (PA) has been shown to be associated

with a reduction in CVD morbidity and mor-
tality.2,3 Given the importance of primary pre-
vention of CHD, there remains a need to better
understand risk factors and lifestyle behaviors
that can have an impact from an earlier age.

National guidelines, including the 2008
Physical Activity Guidelines for Americans,
advocate the benefits of PA, specifically,
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The adjusted odds ratio (AOR) for the pres-
ence of CAC>0 according to PA trajectories at
the year 25 follow-up are shown in Table 2,
with trajectory 1 (below PA guidelines) as the
reference group. Minimal adjustment for age
(model 1) had a significantly higher odds of
CAC prevalence in participants who were
meeting PA guidelines (OR, 1.22; 95% CI
1.04-1.43) and engaged in 3 times the PA
guidelines (OR, 1.76; 95% CI, 1.35-2.29)
compared with participants with activity levels
below PA guidelines. In the fully adjusted
model (model 2), findings of a higher odds of
CAC>0 were attenuated and no longer signifi-
cant (AOR¼1.00; 95% CI, 0.80-1.15 for
meeting PA guidelines; and AOR¼1.27; 95%
CI, 0.95-1.70 for 3 times the PA guidelines).

Interactions between PA trajectory class
and CAC>0 across race (P¼.11) and race/
sex categories (P¼.48) were tested but were
not statistically significant. However, to eval-
uate the clinical significance of findings re-
ported in Table 2, we further assessed
potential sex and race differences in the asso-
ciation between PA trajectory group and
CAC (Table 2). Fully adjusted models strati-
fied by race revealed that white but not
black participants who were exceeding PA
guidelines had a significantly increased odds
of CAC (AOR¼1.80; 95% CI, 1.21-2.67);
further stratification by sex/race groups (eg,
white men, black men, white women, and
black women) showed that white men who
exceeded PA guidelines had significantly
higher odds of CAC (AOR¼1.86; 95% CI,
1.16-2.98). However, the AOR estimating the
association between the PA trajectory classes
and CAC prevalence were not statistically sig-
nificant for black men, black women, or white
women, likely due to the low number of par-
ticipants with detected CAC>0 in these
respective groups.

In sensitivity analyses, findings of higher
odds of CAC prevalence among white partici-
pants exceeding PA guidelines were similar
but attenuated in models using the alternative
threshold of CAC>20 as the outcome; howev-
er, associations between 25-year PA trajectories
and the presence of CAC>100 were not signif-
icant among all CARDIA study participants
(Supplemental Tables 1 and 2, available online
at http://www.mayoclinicproceedings.org).
Finally, all the analyses were repeated with

additional adjustment for year 25HDL-C levels;
however, the results remained similar to those
reported in Table 2.

DISCUSSION
In this prospective observational study, we
identified 3 distinct PA trajectories over 25
years from young adulthood to middle age:
participants who engaged in PA below na-
tional guidelines (trajectory 1), who met PA
guidelines (trajectory 2), and who exceeded
PA guidelines (trajectory 3). We found 27%
higher odds of CAC>0 in participants who
exceeded PA guidelines vs those below PA
guidelines. Further stratification by sex and
race showed that white men who reported
PA that exceeded guidelines had greater odds
of CAC prevalence by middle age; similar
nonsignificant trends were noted for white
women. Few data are available regarding the
association of PA patterns from young adult-
hood to middle age on subclinical coronary
atherosclerosis.

The present findings align with those of
other large epidemiologic studies that focused
on the cumulative doses of exercise and re-
ported a U- or reverse Jeshaped relationship
between high doses of leisure-time PA and
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FIGURE. Trajectories of physical activity (PA) in the Coronary Artery Risk
Development in Young Adults (CARDIA) study. Plotted lines represent the
trajectory class identified for the estimated pattern of PA scores by age and
number of CARDIA participants in each class. Trajectory 1 is defined as
below PA guidelines (n¼1813; 57.1%); trajectory 2, meeting PA guidelines
(n¼1094; 34.5%); and trajectory 3, 3 times PA guidelines (n¼268; 8.4%).
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Einteilung in 3 Gruppen:
Gruppe 1: weniger Sport als empfohlen
Gruppe 2: soviel Sport, wie empfohlen
Gruppe 3: mehr Sport als empfohlen

Beobachtung über 25 Jahre



CV and all-cause mortality.6-8 Specifically, the
Million Women Study showed that women
who engaged in any form of exercise at least
once a week had a lower incidence of CHD
compared with inactive women, but engage-
ment in PA beyond once a week was associ-
ated with smaller benefits up to a certain
point, beyond which there was no additional
risk reduction.7 Similarly, in the Copenhagen
City Heart Study, compared with light joggers,
moderate and strenuous joggers had signifi-
cantly higher mortality risk (hazard
ratio¼3.06 [95% CI, 1.11-8.45] and 9.08
[95% CI, 1.87-44.01], respectively).8

Other studies have reported potentially
adverse CV effects of long-term, vigorous,
extreme endurance exercise. For example,
some athletes demonstrate exercise-induced
elevations in cardiac troponin levels,35 an
increased incidence of atrial fibrillation,36

myocardial late gadolinium enhancement,
which is predictive of subclinical myocardial
damage,37 and even evidence of myocardial
fibrosis38 and biventricular systolic and dia-
stolic dysfunction.39,40 Finally, Möhlenkamp
et al37 showed that compared with age-
matched Framingham risk score controls,
healthy male marathon runners (50-72 years)
had higher CAC scores; and those with
CAC"100 were also noted to have myocardial
late gadolinium enhancement, a predictor of

subclinical myocardial damage. It was sug-
gested that the higher CAC scores in the mar-
athoners can be explained by higher values of
unmeasured risk factors37; alternatively, the
sheer stress of faster heart rate and systolic
blood pressure during exercise training could
have accelerated the atherosclerotic process
in the runners.5

The results of the present study showing a
relationship between higher doses of PA (ie,
exceeding PA guidelines) and CAC develop-
ment suggest yet another possible mechanistic
explanation for the existence of an upper limit
for CV benefit. However, we cannot exclude
the possibility of a chance finding given the
low prevalence of metabolic risk factors in
the highest-activity trajectory group. Nonethe-
less, further evidence examining the cardiac
benefits vs risk of prodigious amounts of exer-
cise to the level of excessive is warranted.
However, it may also be possible that higher
PA engagement confers atherosclerotic benefit
by promoting plaque stabilization and pre-
venting its rupture, leading to thrombosis.
Along these lines, recent studies in healthy,
middle-aged, highly active adults have re-
ported that higher doses of exercise were asso-
ciated with higher levels of CAC and that the
atherosclerotic plaques were, in fact, likely to
be more calcified plaques, suggesting that the
stable nature of coronary plaques in highly

TABLE 2. Odds Ratios for CAC>0 at 25 Years Associated With PA Trajectory Groups, Overall and Stratified by Race and Sexa

Model

Odds ratio (95% CI) [%CAC>0]

Below PA guidelines [29.0%] Meeting PA guidelines [33.2%] 3 times PA guidelines [41.8%]

Model 1 (adjusted for age) Reference 1.22 (1.04-1.43) 1.76 (1.35-2.29)
Model 2 (fully adjusted)b,c Reference 1.00 (0.80-1.15) 1.27 (0.95-1.70)
Model 2b stratified by race (includes model 2 covariates except race)

All black participants Reference [28.3] 0.83 (0.62-1.12) [31.2] 0.89 (0.56-1.41) [34.5]
All white participants Reference [29.7] 1.11 (0.87-1.42) [34.3] 1.80 (1.21-2.67) [47.1]

Model 2b stratified by race and sex (includes model 2 covariates except race and sex)d

Black male Reference [42.2] 0.87 (0.60-1.26) [38.5] 0.94 (0.57-1.54) [38.4]
Black female Reference [23.7] 0.79 (0.50-1.26) [19.3] 0.46 (0.06-3.67) [7.1]
White male Reference [49.0] 1.10 (0.79-1.51) [48.5] 1.86 (1.16-2.98) [58.3]
White female Reference [18.2] 1.17 (0.79-1.73) [18.5] 1.71 (0.79-3.71) [21.3]

aCAC ¼ coronary artery calcification; %CAC>0 ¼ percentage of participants with CAC prevalent (CAC>0) at year 25 examination with respect to the PA trajectory group;
PA ¼ physical activity.
bModel 2 covariates: age, race, sex þ year 25 follow-up hypertension, diabetes, smoking status, body mass index, education, and hyperlipidemia. Interaction between PA
trajectory class and race, P¼.11. Interaction between PA trajectory class and race/sex categories, P¼.48.
cSixty-three observations were excluded from all the multivariate analyses due to missing values for the response or explanatory variable.
dBlack males: trajectory 1, n¼106; trajectory 2, n¼95; trajectory 3, n¼38; black females: trajectory 1, n¼176; trajectory 2, n¼ 29; trajectory 3, n¼1; white males: trajectory 1,
n¼150; trajectory 2, n¼178; trajectory 3, n¼63; and white females: trajectory 1, n¼93; trajectory 2, n¼61; trajectory 3, n¼10.

MAYO CLINIC PROCEEDINGS
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Ausdauersport ist 
Gesundheitssport!
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CLINICAL RESEARCH
Sports cardiology
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Aims In the context of recent concerns regarding performance enhancing techniques and potential negative health effects of
high-level physical activity, data on the long-term outcomes and causesof death in elite endurance cyclists are of particular
interest.

Methods
and results

Characteristics and vital status of all French participants in the Tour de France were collected for the 1947–2012 period.
Causes of death were obtained from 1968. Overall and disease-specific mortalities were compared with the French male
population using overall and specific standardized mortality ratios (SMRs) with their 95% confidence intervals (CIs).
Among the 786 French cyclists who participated at least once between 1947 and 2012, 208 (26%) died by 1 September
2012.Neoplasms andcardiovascular diseases accounted for61% ofdeaths. We observeda41% lowermortality in French
cyclists (SMR: 0.59, 95% CI: 0.51–0.68, P , 0.0001), which did not change over time (P ¼ 0.70). It was observed for main
mortality causes: forneoplasms (SMR: 0.56; 95% CI: 0.42–0.72, P , 0.0001) and forcardiovascular death (SMR: 0.67; 95%
CI: 0.50–0.88, P ¼ 0.004), except mortality related to external causes (SMR: 1.06, 95% CI: 0.71–1.53, P ¼ 0.80).

Conclusion We observed a substantially and significantly lower mortality in participants in the Tour de France, compared with the
general male population. However, our results do not allow us to assess in detail the balance between positive effects
of high-level sports activity and selection of healthyelite athletes, vs. any potential deleterious effects of excessive physical
exercise or alleged doping.
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Keywords Cycling † Doping † Cardiovascular † Mortality † Athletes

Introduction
The Tour de France is the world’s most celebrated endurance
cycling event and celebrates its 100th race in 2013.1 The race has
been held annually since 1903 except during the two World
Wars. As the Tour gained prominence and popularity, the race
was lengthened and its popularity extended around the globe.

This is a 21 days competition with 2 days of rest during July covering
more than 3200 km.

The benefit of regular physical activity is well known and has been
recommended for both primary and secondary prevention of cardio-
vascular diseases.2– 4 While the benefit of moderate regular physical
activity has been clearly demonstrated, recent controversy exists
regarding the potential adverse effects of regular strenuous physical
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Causes of death
Although there was no loss to follow-up for total mortality, specific
causes of deaths were missing in seven cyclists (three were due
to death which occurred outside France and four were of undeter-
mined cause). The three principal causes of death were neoplasms
(32.2%), cardiovascular diseases (29.0%), and external (mainly
trauma-related) causes (15.8%). The three main cancers were

digestive (35%), lung (22%), and prostate (7%). Among the 53
deaths related to cardiovascular diseases, we denoted 39 cardiac
deaths (74%). Other causes of death included infectious diseases
(2.2%), endocrine and nutritional diseases (2.2%), neurological
(2.2%), digestive system diseases (2.2%), and genitourinary disease
(1.1%). There was no death due to blood disease. Among the nine
deceased cyclists aged ,30 years, six (66%) were related to acci-
dents (races and traffic accident), two to cardiac causes, and one to
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an unknown cause. Of note, no death occurred during the Tour de
France among these 786 French participants.

Table 1 shows the SMRs for specific cause of death. Overall,
the direction and the magnitude of the SMRs by cause of death
were comparable to the overall SMR: neoplasms (SMR: 0.56, 95% CI:
0.42–0.72, P , 0.0001), cardiovascular diseases (SMR: 0.67, 95%
CI: 0.50–0.88, P ¼ 0.004), and respiratory system diseases (SMR:
0.28, 95% CI: 0.09–0.65, P ¼ 0.003), digestive system diseases
(SMR: 0.22, 95% CI: 0.06–0.56, P ¼ 0.001). However, no clear differ-
ence was observed between cyclists and the general population
regarding mortality related to external causes (SMR: 1.06, 95% CI:
0.71–1.53, P ¼ 0.80).

To put into perspective the potential benefit in terms of life-years
gained, we estimated the additional life span of cyclists who partici-
pated to the Tour. Among the 109 cyclists who participated in the
Tour between 1947 and 1951, mean additional life span was 6.3
years compared to the general population.

Discussion
We observed a significant 41% lower mortality among French elite
cyclists from the Tour de France, compared with the general male
population. This reduction in overall mortality was relatively homo-
geneous across ages (except for ages ,30), time periods, and
major causes of death (except for external causes of death).

It has been traditionally suggested that a higher dose of physical ac-
tivity has an additional benefit on reducing all-cause mortality (that is,
a dose–response relationship).20,21 The recent results of two large
cohort studies have proposed the concept of a U curve, with a
strong benefit of moderate physical activity, but possibly a deleteri-
ous effect in case of particularly strenuous and sustained physical
activity.5,6 These new findings have been illustrated by recent basic
andclinical publisheddataon the effectsof ‘excessive’ sport exposure

and cardiac remodelling.7,22– 27 Training induces volume- and time-
dependent morphological and functional changes in the heart. Heart
rhythm disorders, such as atrial arrhythmia (including atrial fibrillation
and atrial flutter), are a well-established association with such long-
term endurance practice.28,29 Veteran athletes have a higher preva-
lence of atrial fibrillation and sinus node disease.28–30 It has been
also recently suggested that long-term excessive exercise may acceler-
ate ageing in the heart, as evidenced by increased coronary artery cal-
cification, diastolic ventricular dysfunction and large-artery wall
stiffening.31 Finally, although shorter exercise duration has been asso-
ciated with favourable antioxidant and vascular effects, longer exercise
seems to blunt these beneficial effects and to yield adverse effects on
vascular function.32

The observed significant reduction in overall mortality in our
cohort of French participants in the Tour de France, compared
with the community average, should be interpreted with caution
for the following reasons. First, there is a significant selection bias,
as only the healthiest and fittest individuals are likely to be able to
compete at such elite levels.33 Such excellence in sport may be due
in part to genetic predisposing factors.9,34,35 On the other hand,
the reference population includes males from the community with
potentially prevalent chronic disease and illness putting them at a
higher risk of death, exaggerating, therefore, the difference in mortal-
ity between the cyclists of the Tour de France and the community
average. Secondly, participation in the Tour de France and the pre-
ceding years of training represent a relatively small part of each ath-
lete’s lifespan, and thus it is hard to attribute the observed lower

1.00

0.75

0.50

0.25

0.00
1947-1970 1971-1990

Period
1991-2010

SM
R

Figure 3 Standardized mortality ratio over time. We observed a
lower mortality in the cyclists as compared to the male general
population across the three time periods (1947–70, 1971–90,
and 1991–2010), without any significant difference over time.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Standardized mortality ratio by causes of
death

Expected
Death

Observed
Death SMR 95% CI

Infectious diseases 5.44 4 0.74 (0.20–1.88)

Neoplasms 106.01 59 0.56 (0.42–0.72)

Endocrine and
nutritional
diseases

6.90 4 0.58 (0.16–1.48)

Mental disorders 6.61 3 0.45 (0.09–1.33)

Nervous system
diseases

9.05 4 0.44 (0.12–1.13)

Cardiovascular
diseases

78.87 53 0.67 (0.50–0.88)

Respiratory system
diseases

17.87 5 0.28 (0.09–0.65)

Digestive system
diseases

18.21 4 0.22 (0.06–0.56)

Musculoskeletal
diseases

1.11 1 0.90 (0.02–5.02)

Genitourinary system
diseases

3.66 2 0.55 (0.07–1.98)

Ill-defined conditions 14.03 8 0.57 (0.25–1.12)

External causes 27.29 29 1.06 (0.71–1.53)

Causes of deaths were classified according to the International Classification of
Diseases (8th revision before 1978, 9th revision between 1979 and 1999, 10th
Revision after 2000).

E. Marijon et al.3148

 by guest on January 22, 2017
http://eurheartj.oxfordjournals.org/

D
ow

nloaded from
 

an unknown cause. Of note, no death occurred during the Tour de
France among these 786 French participants.

Table 1 shows the SMRs for specific cause of death. Overall,
the direction and the magnitude of the SMRs by cause of death
were comparable to the overall SMR: neoplasms (SMR: 0.56, 95% CI:
0.42–0.72, P , 0.0001), cardiovascular diseases (SMR: 0.67, 95%
CI: 0.50–0.88, P ¼ 0.004), and respiratory system diseases (SMR:
0.28, 95% CI: 0.09–0.65, P ¼ 0.003), digestive system diseases
(SMR: 0.22, 95% CI: 0.06–0.56, P ¼ 0.001). However, no clear differ-
ence was observed between cyclists and the general population
regarding mortality related to external causes (SMR: 1.06, 95% CI:
0.71–1.53, P ¼ 0.80).

To put into perspective the potential benefit in terms of life-years
gained, we estimated the additional life span of cyclists who partici-
pated to the Tour. Among the 109 cyclists who participated in the
Tour between 1947 and 1951, mean additional life span was 6.3
years compared to the general population.

Discussion
We observed a significant 41% lower mortality among French elite
cyclists from the Tour de France, compared with the general male
population. This reduction in overall mortality was relatively homo-
geneous across ages (except for ages ,30), time periods, and
major causes of death (except for external causes of death).

It has been traditionally suggested that a higher dose of physical ac-
tivity has an additional benefit on reducing all-cause mortality (that is,
a dose–response relationship).20,21 The recent results of two large
cohort studies have proposed the concept of a U curve, with a
strong benefit of moderate physical activity, but possibly a deleteri-
ous effect in case of particularly strenuous and sustained physical
activity.5,6 These new findings have been illustrated by recent basic
andclinical publisheddataon the effectsof ‘excessive’ sport exposure

and cardiac remodelling.7,22– 27 Training induces volume- and time-
dependent morphological and functional changes in the heart. Heart
rhythm disorders, such as atrial arrhythmia (including atrial fibrillation
and atrial flutter), are a well-established association with such long-
term endurance practice.28,29 Veteran athletes have a higher preva-
lence of atrial fibrillation and sinus node disease.28–30 It has been
also recently suggested that long-term excessive exercise may acceler-
ate ageing in the heart, as evidenced by increased coronary artery cal-
cification, diastolic ventricular dysfunction and large-artery wall
stiffening.31 Finally, although shorter exercise duration has been asso-
ciated with favourable antioxidant and vascular effects, longer exercise
seems to blunt these beneficial effects and to yield adverse effects on
vascular function.32

The observed significant reduction in overall mortality in our
cohort of French participants in the Tour de France, compared
with the community average, should be interpreted with caution
for the following reasons. First, there is a significant selection bias,
as only the healthiest and fittest individuals are likely to be able to
compete at such elite levels.33 Such excellence in sport may be due
in part to genetic predisposing factors.9,34,35 On the other hand,
the reference population includes males from the community with
potentially prevalent chronic disease and illness putting them at a
higher risk of death, exaggerating, therefore, the difference in mortal-
ity between the cyclists of the Tour de France and the community
average. Secondly, participation in the Tour de France and the pre-
ceding years of training represent a relatively small part of each ath-
lete’s lifespan, and thus it is hard to attribute the observed lower

1.00

0.75

0.50

0.25

0.00
1947-1970 1971-1990

Period
1991-2010

SM
R

Figure 3 Standardized mortality ratio over time. We observed a
lower mortality in the cyclists as compared to the male general
population across the three time periods (1947–70, 1971–90,
and 1991–2010), without any significant difference over time.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Standardized mortality ratio by causes of
death

Expected
Death

Observed
Death SMR 95% CI

Infectious diseases 5.44 4 0.74 (0.20–1.88)

Neoplasms 106.01 59 0.56 (0.42–0.72)

Endocrine and
nutritional
diseases

6.90 4 0.58 (0.16–1.48)

Mental disorders 6.61 3 0.45 (0.09–1.33)

Nervous system
diseases

9.05 4 0.44 (0.12–1.13)

Cardiovascular
diseases

78.87 53 0.67 (0.50–0.88)

Respiratory system
diseases

17.87 5 0.28 (0.09–0.65)

Digestive system
diseases

18.21 4 0.22 (0.06–0.56)

Musculoskeletal
diseases

1.11 1 0.90 (0.02–5.02)

Genitourinary system
diseases

3.66 2 0.55 (0.07–1.98)

Ill-defined conditions 14.03 8 0.57 (0.25–1.12)

External causes 27.29 29 1.06 (0.71–1.53)

Causes of deaths were classified according to the International Classification of
Diseases (8th revision before 1978, 9th revision between 1979 and 1999, 10th
Revision after 2000).

E. Marijon et al.3148

 by guest on January 22, 2017
http://eurheartj.oxfordjournals.org/

D
ow

nloaded from
 



Marijon et al. JAMA. 2013 Aug 14;310(6):642-3. 

x7

Welcher Sport ist wie gefährlich?

Marijon et al. JAMA. 2013 Aug 14;310(6):642-3. 





Der Benefit von Belastung als Beispiel für “Hormesis”:
Niedriger bis moderater Stress ist günstig
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The dose of running that best
confers longevity

The Authors’ reply In the interim since
our editorial was published,1 the
Copenhagen City Heart Study focusing
on longevity in joggers, has been pub-
lished in a prestigious peer-reviewed
journal.2 This large prospective longitu-
dinal observational study followed 1878
joggers and 10 158 non-joggers for up to
35 years. They found that joggers, as com-
pared with the non-joggers, had a remark-
able 44% lower risk of mortality during
follow-up for both men and women. The
age-adjusted increase in survival was
about 6 years in both genders. However,
U-shaped curves were apparent for

mortality with respect to quantity of
jogging (figure 1), estimated running
speed (figure 2), and frequency of jogging
(figure 3). These curves suggest that the
benefits of jogging are most robust for
those who jog between 1 and 2.5 h per
week, at a slow to moderate pace, at a fre-
quency of about 2 or 3 times per week. In
those joggers who were doing a higher
volume, higher-intensity running, the
long-term mortality rates were not signifi-
cantly different from non-joggers. In
other words, overdoing the running sub-
stantially diminishes the remarkable gains
in longevity conferred by moderate
jogging.

These results were very similar to those
from the Aerobics Center Longitudinal
Study (ACLS).3 4 Dr Weber points out,
these data were presented in abstract-only
form on 2 June 2012 at the American
College of Sports Medicine in
San Francisco,3 and thus, did not contain
all the details of a full peer-reviewed
journal publication. One of us ( JHO) con-
structed a figure directly from the data in
that abstract showing a U-curve relation-
ship between running distance and mor-
tality risk that was included in our
editorial.1 4 These data were corrected for
many factors that may be improved by
running, including body mass index
(BMI), blood pressure, prevalence of
hypertension, lipids and factors that Dr
Weber did not mention, including glucose
and psychological factors. However, when
these data were corrected for age and
gender only (which of course are
unaffected by running), the mortality
advantage to runners over non-runners
was even larger, still the U-shaped rela-
tionship between running dose (mileage)
and prognosis, although somewhat
blunted, remained consistent with what
was reported. Specifically, higher running

Figure 1 Quantity of jogging and mortality. Green bars: significantly different than non-joggers
(referent).
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dosages (20 miles/week or more) did not
lead to further mortality risk reductions,
and actually appeared to be not as benefi-
cial as running at lower dosages (less than
20 miles/week). Even so, in both the

Copenhagen City Heart Study and the
ACLS, the higher-dose runners did not
have a worse survival than the non-
runners. The high-dose running seemed
to simply negate the longevity benefits

seen with low-dose to moderate-dose
running.

We devote a great deal of time and
energy in our academic endeavours and in
our clinical interactions with our patients,
emphasising and extolling the benefits of
regular physical activity for improving well-
being, cardiovascular (CV) health, and lon-
gevity.5 6 Without question, the larger
public health predicament for our culture as
a whole is inadequate amounts of daily
physical activity─not too much exercise.
Yet, we feel that it is constructive to frame
this debate using the ‘exercise as a drug’
analogy. If we had a drug in our therapeutic
armamentarium that conferred all the bene-
fits of regular exercise, it would, arguably,
be the single best treatment for preventing
disease and improving overall health and
life expectancy. Yet, just as with any potent
drug, a dose-response relationship exists,
whereby an inadequate dose will not bestow
the full benefits, and an excessive dose may
be dangerous. Generally, an ideal dose in
the moderate range will provide the full
benefits without predisposing to the
troublesome side effects that can occur fre-
quently with excessive doses. Evidence is
accumulating to indicate that exercise rou-
tines that are best for conferring CV health
and longevity are not identical to the fitness
regimens that are best for developing
maximal endurance and peak CV fitness.5 6

The potential for CV damage secondary to
extreme endurance exercise appears to
increase in middle age and beyond.5 7 Thus,
it would seem particularly important to
avoid chronic excessive exercise doses after
age 45 or 50 years.

‘Cardiac overuse injury’ is the term we
have coined for this issue.1 Most endurance
athletes, especially long distance runners,
understand and may have suffered ortho-
paedic overuse injuries including plantar fas-
ciitis, Achilles’ tendonitis, shin splints, or
patellar chondromalacia. In the case of
cardiac overuse injury, this might eventually
cause fibrosis and scarring of the myocar-
dium, potentially dangerous rhythms, and
accelerated coronary atherosclerosis8 (a con-
stellation of abnormalities which has been
labelled ‘Pheidippides’ cardiomyopathy’).5 7

The number of people participating in
marathons and other extreme endurance
events has been on a sharply rising trajec-
tory during the past 40 years. (figure 4)9 10

Some of these individuals might opt for
shorter, less demanding challenges if they
were aware of the possible long-term
adverse effects of these extreme efforts.

Most avid runners, cyclists and triath-
letes (swim, run and bike) are not engaging
in their sports solely because of perceived
health benefits. People do not scaleFigure 4 Marathon running trends in the USA from 1975 through 2011.9

Figure 2 Jogging pace (running speed as estimated by the jogger) and mortality. Green bars:
significantly different than non-joggers (referent).

Figure 3 Frequency of jogging and mortality. Green bars: significantly different than
non-joggers (referent).
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Ist Ausdauersport gesund?

„Die Frage kann ich klar mit 
Jein beantworten“



Effekt von Training bei der Reduktion kardiovaskulärer Ereignisse bei Herzpatienten



Was ist ein Läufer?



Fauja Singh

Am 16. Oktober 2011 gelang es Faujah 
Singh als erstem Menschen älter als 100 
Jahre einen Marathon zu vollenden. 
Seine Zeit betrug 8:11:06.
Fauja Singh ist heute 106 Jahre alt.
 Auch wenn er seit 6 Jahren an keinen 
Wettkämpfen mehr teilnimmt, läuft er jeden 
Tag zwischen 8 und 12 km.
Fauja Sigh wird am 01.04.23 112 Jahre alt.



Fauja Singh

„Die ersten 20 Meilen sind nicht schwierig. Doch die letzten sechs Meilen renne 
ich, während ich mit Gott spreche.“
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Cardiovascular disease (CVD) is the leading cause of death in 
the United States.1 Despite efforts promoting primary and 

secondary CVD prevention,2–8 obesity and physical inactivity 
remain at epidemic proportions, with >60% of Americans adults 
overweight or obese and >50% not performing recommended 
levels of physical activity.9 Similarly, hypertension, hypercho-
lesterolemia, and other CVD risk factors remain poorly con-
trolled in many Americans. Despite numerous pharmacological 
and device-based advances in the management of patients with 
established CVD, morbidity and mortality associated with this 
condition remain substantial. Hence, a critical need exists for 
novel strategies and interventions that can potentially reduce the 
risk of CVD and its attendant morbidity and mortality.

Numerous studies have explored the relationship between 
pet (primarily dog or cat) ownership and CVD, with many 
reporting beneficial effects, including increased physical activ-
ity, favorable lipid profiles, lower systemic blood pressure, 
improved autonomic tone, diminished sympathetic responses to 
stress, and improved survival after an acute coronary syndrome. 
Accordingly, the potential cardiovascular benefits of pet own-
ership have received considerable lay press and medical media 
coverage and attention from the Centers for Disease Control and 
Prevention10 and have been the focus of a meeting sponsored by 
the National Institutes of Health.11 The purpose of this American 
Heart Association Scientific Statement is to critically assess the 

data regarding the influence of pet ownership on the presence 
and reduction of CVD risk factors and CVD risk.

Pet Ownership and Systemic Hypertension
Some, but not all, studies of pet ownership and systemic blood 
pressure have found an association between pet ownership and 
lower blood pressure. An Australian study of 5741 participants 
attending a free screening clinic found that pet owners had 
significantly (P=0.03) lower systolic blood pressures than 
pet nonowners despite similar body mass index (BMI) and 
socioeconomic profiles.12 In a study of 240 married couples 
with or without pets, both systolic and diastolic blood pressures 
were significantly (P<0.01) lower in participants with a pet (dog 
or cat) than in those without a pet (Allen et al13 and personal 
communication from Karen Allen on P values, August 12, 
2012). An online electronic survey of dog owners (n=536) and 
nonowners (n=380) found a greater adjusted odds ratio (OR) 
of self-reported hypertension in nonowners (OR, 1.71; 95% 
confidence interval [CI], 1.03–2.83).14 A study of 1179 subjects 
found that pet owners had lower systolic blood pressure (132.8 
versus 139.5 mm Hg), pulse pressure (55.5 versus 63.9 mm Hg), 
and mean arterial pressure (105.0 versus 107.6 mm Hg) than 
nonowners and a lower incidence of hypertension (OR, 0.62; 
95% CI, 0.49–0.80); however, after adjustment for age and 
other confounders, pet ownership was no longer associated 
with a lower blood pressure or incidence of hypertension.15 
A community survey of 5079 middle-aged adults found pet 

(Circulation. 2013;127:2353-2363.)
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of obesity. An observational epidemiological study44 of 2199 
subjects noted significantly fewer obese (BMI >30 kg/m2) 
dog walkers (17%) compared with both owners who did not 
walk their dogs (28%) and nonowners (22%). In this study, 
dog walking was associated with a higher proportion of 
participants who met national recommendations for moderate 
to vigorous physical activity (53%) compared with those 
who had owned but did not walk their dog (33%) and dog 
nonowners (46%).44 Similar results were noted in a recent 
study showing that individuals who did not own a dog had 
nearly a 2-fold greater odds (OR, 1.92; 95% CI, 1.45–2.56) 
of being overweight (BMI >25 kg/m2), whereas those who 
did not walk their dog had a 60% higher odds (OR, 1.58; 
95% CI, 1.07–2.33) of being overweight compared with dog 
walkers.14 In one study of younger children, the odds of being 
overweight or obese were lower among those whose family 
owned a dog than among families without a dog (OR, 0.5; 
95% CI, 0.3–0.8).55

Whether people walking with their dogs would lose more 
weight after 1 year than people walking alone was assessed 
in the People and Pets Exercising Together (PPET) Study.56 
Thirty-six pairs of overweight or obese people with an 
obese pet and 56 overweight or obese people without pets 
participated in a 1-year prospective, controlled weight 
loss study in which people received dietary and physical 
activity counseling and dogs were fed a calorie-controlled 
prescription diet. Both people and their pets success-
fully lost weight; however, obese pet owners had simi-
lar weight loss as those without pets (4.7% versus 5.2%,  
respectively; P=NS).

Pet Ownership and Autonomic Function 
and Cardiovascular Reactivity

A positive or beneficial relationship between pet ownership 
and autonomic function or cardiovascular reactivity to stress 
has been reported in most13,57–69 but not all69–72 published stud-
ies. For example, cardiovascular reactivity to stress (ie, mental 
arithmetic and cold pressor) was assessed in 240 couples, half 
of whom owned a cat or dog. People with pets had signifi-
cantly lower resting baseline heart rates and blood pressure, 
significantly smaller increases in heart rate and blood pressure 
in response to stress, and faster recovery of these parameters 

to baseline after cessation of stress. Reactivity to stress was 
lowest and recovery fastest in couples tested when their pet 
was present.13

One published randomized study on pet ownership and 
cardiovascular reactivity was identified. As part of a study 
of blood pressure response to mental stress, 48 hyperten-
sive patients with a high-stress occupation who were inter-
ested in stress reduction and had agreed to acquire a pet if 
chosen to do so were randomized to acquire or not acquire a 
pet.59 Physiological responses to mental stress were assessed 
before pet adoption and 6 months later, with pets present for 
those who had adopted them. Compared with pet nonowners, 
those who adopted a pet had similar physiological responses 
to mental stress at baseline but significantly diminished 
increases in systolic and diastolic blood pressure, heart rate, 
and plasma renin activity when exposed to mental stress at 6 
months (Figure 2).

Two studies measured heart rate variability with 24-hour 
Holter monitors to assess autonomic function.57,58 In people 
with ≥1 cardiac risk factor, pet (primarily dog or cat) owners 
(n=82) had greater elevated parasympathetic and diminished 
sympathetic nervous activities than nonowners (n=109), which 
indicates that pet ownership (1) attenuated the imbalance in 
autonomic nervous activity among patients with lifestyle-
related diseases and (2) was associated with greater adaptabil-
ity to perturbations in the cardiovascular system.57 Among 102 
post–myocardial infarction patients, owners of pets (dogs or 
cats) had significantly higher heart rate variability than non-
owners,58 which has been associated with decreased cardiac 
mortality among such patients.73

Although most studies of autonomic and cardiovascular 
reactivity involved dogs or cats, several studies demonstrated 
beneficial effects on these parameters associated with goat,60 
fish,74 chimpanzee,61 and snake75 ownership. One experiment 
even demonstrated a benefit on cardiovascular stress responses 
with “virtual” animals, which were presented in the form of 
video recordings.76

Pet Ownership and Survival in People 
Without Established CVD

There are scant data on pet ownership and survival in 
people without established CVD. Analysis of data from a 

Figure 1. Changes over time in the units 
of recreational walks in people adopting 
a dog or cat from an animal shelter or not 
adopting a pet. Walk “units” represent a 
combination of the number and length of 
recreational walks taken during the prior 
fortnight. Results are displayed for base-
line and at 1-, 6-, and 10-month follow-
up. Median, upper and lower quartiles, 
and maximum and minimum scores are 
shown. *P<0.05; ****P<0.0001. Repro-
duced from Serpell et al46 with permis-
sion of SAGE Publications Ltd; all rights 
reserved. Copyright © 1991, J. Serpell.
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Im ersten Jahr nach Herzinfakt versterben:
 - Hundebesitzer 50% weniger
 - Katzenbesitzer 300% häufiger

Nach Herzinfarkt:
 - wiegen Hundebesitzer weniger
 - sind Hundebesitzer belastbarer
 - haben Hundebesitzer weniger Diabetes
 - sind Hundebesitzer zufriedener





Frequency of Attendance at Religious Services, Hypertension, and Blood
Pressure: The Third National Health and Nutrition Examination Survey
R. FRANK GILLUM, MD, MS, AND DEBORAH D. INGRAM, PHD

Objective: To test the hypothesis that frequency of attendance at religious services is inversely related to prevalence of hypertension and
blood pressure level. Methods: In the Third National Health and Nutrition Examination Survey (NHANES III), 14,475 American women
and men aged 20 years and over reported frequency of attendance at religious services, history of hypertension treatment, and had blood
pressure (BP) measured. Results: The percentage reporting attending religious services weekly (52 times/yr) was 29 and more than
weekly (!52 times/yr) was 10. Prevalence of hypertension (systolic BP !140 or diastolic BP !90 mm Hg or current use of blood
pressure medication) was 21% in never at attenders, 19% in those attending less than weekly (1–51 times/yr), 26% in those attending
weekly, and 26% in those attending more than weekly (p " .01). After controlling for sociodemographic and health variables, religious
attendance was associated with reduced prevalence compared with nonattendance, significantly so for weekly (" # $0.24; 95%
confidence interval [CL], $0.37 to $0.11; p " .01) and more than weekly (" # $0.33; 95% CL, $0.60 to $0.07; p " .05). No
significant effect modification by gender or age was observed. Compared with never attenders, persons attending weekly had a systolic
BP 1.46 mm Hg (95% CL 2.33, 0.58 mm Hg, p " .01) lower and persons attending !52 times/yr had systolic BP 3.03 mm Hg (95%
CL 4.34, 1.72 mm Hg, p " .01) lower. No significant effect modification by gender was observed; these estimates are adjusted for a
significant interaction between age and less than weekly attendance (1–51 times) (p " .05). Conclusions: Compared with never attending,
attendance at religious services weekly or more than weekly was associated with somewhat lower adjusted hypertension prevalence and
blood pressure in a large national survey. Key words: hypertension, religion, blood pressure, epidemiologic methods.

BMI # body mass index; CL # confidence limits; NHANES III #
Third National Health and Nutrition Examination Survey; SBP #
systolic blood pressure.

INTRODUCTION

Hypertension, a prevalent and well-established cardiovascular
risk factor, is associated with social and cultural factors

(1–6). In 1999 to 2000, prevalence of hypertension in US adults
aged 65 to 74 was 84% in women and 73% in men (3). Although
prevalence is greatest among the elderly, recent increases in
obesity prevalence might be expected to increase prevalence in
younger and older adults. Hence, after declines between 1975 to
1980 and 1988 to 1994, by 1999 to 2000 hypertension prevalence
had increased again (3). Religious affiliation, attendance at reli-
gious services, and other religious behavior is more prevalent in
the United States than in any other industrialized nation (7–9).
Yet few studies using population-based data have been published
that examine the association between this important social factor
and hypertension or blood pressure in the US population (10–
19). Further, although several studies have shown an inverse
association of attendance at religious services or church mem-
bership and blood pressure or hypertension (10–16), others have
not (10,17–19). For example, in a cohort of persons over 65 years
of age, persons who attended church weekly and prayed or
studied the Bible daily were 40% less likely to have diastolic
hypertension (!90 mm Hg) than others and, if hypertensive,
were more likely to be treated (11). It is important to examine the
reported association in large, national samples.

In order to test the hypothesis that frequent attendance at
religious services is inversely associated with prevalence of hy-
pertension and with systolic blood pressure (SBP) among adults
of all ages, independent of sociodemographic variables and hy-

pertension risk factors in the American population, data on a
large, multiethnic, national sample of adults from the Third
National Health and Nutrition Examination Survey (NHANES
III) were examined.

METHODS
The NHANES III was conducted in 1988 to 1994 on a nationwide multistage

probability sample of the civilian, noninstitutionalized US population aged 2
months and over, excluding reservation lands of American Indians. Data were
collected through personal interview, physical examination, and laboratory anal-
yses. Details of the plan, sampling, operation, and response have been published,
as have procedures used to obtain informed consent and to maintain confidenti-
ality of information obtained (20–23). This analysis includes persons who were
20 years and over at the time of interview. Of the 18,825 persons aged 20 years
and over, we excluded from the analysis 338 (1.8%) pregnant women, 938 (5.0%)
persons who had a history of heart attack, 649 (3.4%) who had a history of stroke,
and 757 (4.0%) who had a history of heart failure. Also excluded from this
analysis were 1,668 (8.9%) persons with missing data for one or more of the
analysis variables. After all exclusions, 14,475 persons aged 20 and over re-
mained for analysis.

At the home interview, participants were asked, “How often do you attend
church or religious services?” Values ranged from 0 to 1,825 times per year.
Values in excess of 365 (n # 7) were coded missing, as were four “don’t know”
responses. For comparability with previous reports and because the large number
of 0 responses made use of the continuous distribution unsuitable, number of
religious services attended/yr was categorized. The four categories were 0
(never), 1 to 51, 52 (weekly), and !52 services attended/yr. The large sample size
permitted formation of a category for never attenders (a group unlikely to
misrepresent attendance), as well as for persons reporting attending more than
weekly, likely highly religious individuals.

During the home interview, technicians obtained hypertension history and
three blood pressure readings. During examinations carried out in a mobile
examination center, physicians obtained an additional three readings (20–23).
The average of all available blood pressure readings was used. Hypertension was
defined as SBP !140 or diastolic blood pressure !90 mm Hg or current use of
blood pressure medication.

Statistical Analysis
Demographic and other characteristics of the participants were compared

among attendance levels. A multivariate logistic regression model was developed
to estimate the association of prevalent hypertension with frequency of attendance
at religious services controlling for confounding variables. The model had hy-
pertensive status (yes/no) as the dependent/outcome variable and dummy vari-
ables for frequency-of-attendance categories (with never attenders as the refer-
ence category) as independent variables. To examine the association between
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significant effect modification by gender was observed for hyper-
tension or SBP. No significant effect modification by age was
observed for hypertension; however, there was a significant interac-
tion between age and attendance 1 to 51 times/yr.

These findings are consistent in part with several population-
based studies that have reported negative associations of religious
attendance and hypertension or blood pressure (10–16). Effect

modification by age of the association of attendance with blood
pressure was observed in some (11,15) but not reported on in
other studies (12,14). For example, in an elderly sample in North
Carolina, the association was stronger at age 65 to 74 than at 75
and above, consistent with the present study. Effect modification
by gender was not reported on in one study that included both
genders (11). Possible mechanisms for an inverse association of
religiousness and blood pressure have been discussed at length
elsewhere (10–19, 28–37). Religious participation may reduce
effects of stress on the individual by aiding social integration,
providing social support, and promoting avoidance of unhealthy
behaviors. Religious belief systems may aid individuals in coping
with stress by improving self-esteem and lessening depression
and anxiety. Longitudinal designs are needed to exclude reverse
causation (chronic illness and the need to take medication might
induce more religious attendance).

Strengths and Limitations
NHANES III is the largest study to provide population-based

data on the association of attendance at religious services and
blood pressure or hypertension in nationwide representative sam-
ples of Americans. The large sample permits the estimation of
effect sizes, of interest per se and in designing smaller studies.
Several unavoidable limitations of the present study include
possible bias arising from survey nonresponse and from missing
values or some variables (38,39), although several special stud-
ies of NHANES III data have indicated little bias due to non-
response (40). One study indicates that duration of hormone
replacement therapy may be related to frequency of attendance
(41), but adding this variable to the models for women had no
effect here. Due to its cross-sectional nature, the study does not
provide information as to the temporal sequence of religious
attendance and hypertension prevalence or SBP level, making
replication in longitudinal studies necessary.

At least 12 dimensions of religiousness/spirituality have been
defined and instruments developed that measure one or multiple
dimensions (42–46). Attendance at religious services is an indi-
cator of organizational religiousness. As data on multiple reli-
gious dimensions were unavailable in NHANES III, the atten-
dance variable was used because it is related to health outcomes,
is correlated with other dimensions of public and private reli-
giousness, and provided data that are directly comparable with a
body of research data on this variable spanning many decades.
This analysis might have yielded different results had other
dimensions of religiousness been used. Modest overreporting of
religious attendance is likely (43); however, the NHANES III
variable should serve well to separate more frequent from less
frequent attenders. However, attendance at religious services may
be a poor measure of religiousness in the elderly due to physical
limitations. Therefore, persons with a history of heart attack,
heart failure, or stroke were excluded from the present study. The
representativeness of the sample and the use of sample weights
provide generalizability of the results to United States noninsti-
tutionalized population of the same ages, but not necessarily to
other nations or smaller population subgroups such as American
Indians. Further research is needed, including longitudinal studies

TABLE 2. Regression Coefficients From a Logistic Model Relating
Hypertension and Frequency of Attending Religious Services,

Controlling for Sociodemographic and Health Variables Among
Persons Aged 20 yr and Over: NHANES III

! 95% CL

Services attended/yr
1–51 services !0.11 (!0.32, 0.10)
52 services !0.24** (!0.37, !0.11)
"52 services !0.33* (!0.60, !0.07)

Age, yr 0.08** ( 0.08, 0.09)
Male 0.32** ( 0.18, 0.46)
African American, non-Hispanic 0.63** ( 0.46, 0.80)
Mexican American !0.11 (!0.27, 0.05)
Unmarried 0.08 (!0.06, 0.22)
Education #12 yr !0.10 (!0.29, 0.08)
BMI, kg/m2 0.10** ( 0.09, 0.11)
Current smoker !0.14 (!0.33, 0.04)
Health status (fair/poor) 0.37** ( 0.17, 0.57)
Region (South) 0.25* ( 0.03, 0.46)
Metropolitan !0.06 (!0.23, 0.10)
Pseudo R2 0.26
N 14,475

NHANES III $ Third National Health and Nutrition Examination Survey.
* p # .05, ** p # .01.

TABLE 3. Regression Coefficients From a Linear Regression Model
Relating Systolic Blood Pressure (mm Hg) and Frequency of Attending

Religious Services, Controlling for Sociodemographic and Health
Variables Among Persons Aged 20 and Over: NHANES III

! 95% CL

Services attended/yr
1–51 services 2.12* ( 0.46, 3.79)
52 services !1.46** (!2.33, !0.58)
"52 services !3.03** (!4.34, !1.72)

Age, yr 0.54** ( 0.52, 0.57)
Age % 1–51 services !0.07** (!0.11, !0.03)
Male 6.12** ( 5.44, 6.80)
African American 2.94** ( 2.14, 3.74)
Mexican American 1.75** ( 1.10, 2.40)
Unmarried 2.35** ( 1.74, 2.95)
Education #12 yr 0.30 (!0.50, 1.10)
BMI, kg/m2 0.49** ( 0.43, 0.55)
Current smoker !0.47 (!1.22, 0.28)
Health status (fair/poor) !0.52 (!1.49, 0.45)
Region (South) 1.43** ( 0.60, 2.26)
Metropolitan !0.90* (!1.75, !0.06)
Current use of BP medication 9.61** ( 8.33, 10.89)
Pseudo R2 0.42
N 14,475

NHANES III $ Third National Health and Nutrition Examination Survey.
* p # .05, ** p # .01.
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Age and Blood Pressure Changes
A 20-Year Follow-up Study in Nuns in a Secluded Order

MARIO TIMIO, PAOLO VERDECCHIA, SANDRO VENANZI,
SLMONETTA GENTILI, MAURIZIO RONCONI, BLANCA FRANCUCCI,

MAURO MONTANARI, AND EiTORE BlCfflSAO

SUMMARY In a prospective study, 144 white nuns belonging to a secluded monastic order and 138
white control laywomen were followed for 20 years to investigate whether living for a long time in a
stress-free environment influences the effect of aging on blood pressure. Silence, meditation, and isolation
from society are the distinctive features of the life-style examined. At study entry, blood pressure was not
dissimilar in the nuns and the control group, but it increased over time only in the controls, with a mean
slope of the regression line (/3 coefficient) of 0.089 hi the nuns (NS) and 2.171 in the controls (p < 0.0001)
for systolic blood pressure and of 0.054 hi the nuns (NS) and 0.742 in the controls (p < 0.0001) for diastolk
blood pressure. Weight and body mass Index Increased similarly over time in the two groups. Family
history of hypertension was not dissimilar between the groups. Serum cholesterol and triglycerides, higher
at study entry in the nuns, increased similarly over time hi the two groups. Twenty-four-hour urinary
sodium excretion, collected randomly hi both groups, did not differ over time between nuns and controls.
None of the women smoked or used oral contraceptives. Educational level was higher in the control group,
but subgroups of 48 nuns and 52 laywomen of comparable educational level maintained the same
difference in the blood pressure trend over time as hi the main cohort. Parity affected the increase of
systolic, but not of diastolic, blood pressure with age among the laywomen, but nuns and no-childbirth
controls maintained a significantly different blood pressure trend over time. Our longitudinal study
suggests that the Increase hi blood pressure hi women over 20 years may be avoided by living hi a
stress-free monastic environment characterized by silence, meditation, and isolation from society. The
basic mechanisms of this phenomenon remain unexplained. (Hypertension 12: 457-461, 1988)

KEY WORDS • age • blood pressure • stress • life-style

THE progressive increase in blood pressure
with age, which is the rule in the western-
ized world, is a complex and poorly defined

phenomenon that may reflect "a cumulative dose of
environmental factors interacting over a long period
with hereditary susceptibility."1 In some primitive
hunter-gatherer populations blood pressure does
not increase with age except in subjects migrating
or becoming acculturated, thus suggesting that hered-
itary factors may not be determinative, but only
permissive, concerning age-related blood pressure
regulation processes.2-3

Psychosocial stresses could affect the blood pres-
sure rise with age, but the possible mechanisms
involved are difficult to identify and standardize.4-5

Low blood pressure populations, although differing
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in race, habitat, and diet,6-11 share the feature of
living in nonurban areas; conversely, subjects living
in high stress areas with marked socioeconomic
problems may show higher pressure levels in com-
parison with subjects living in low stress areas.12-13

We previously reported preliminary data showing
negligible changes in systolic and diastolic blood
pressure with age in a group of white nuns in a
secluded order, followed up prospectively for about
20 years.14 Secluded nuns may be a good model of a
white urban group living in prolonged isolation in a
very low stress environment. In this report we present
a detailed analysis of some familial, anthropometric,
humoral, and life-style correlates of blood pressure in
the secluded nuns and in a control group of lay-
women, both followed up prospectively for 20 years.

Subjects and Methods
The purpose of the study was to investigate the

effect of aging on blood pressure in a group of 144
white nuns living in a secluded order in Umbria,
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TABLE 2 Follow-up Measurements of Weight, Body Mass Index, and 24-Hour Urinary Sodium Output in the
Nuns and Laywomen 4, 8, 12, 16, and 20 Years After Entry

Variable
Nuns

Weight (kg)
BMI (kg/m2)
UN.V (mEq/24 hr)

Laywomen
Weight (kg)
BMI (kg/m2)
UN.V (mEq/24 hr)

4

59.9 ±4.4
23.4±0.2

137.1 + 8.5

59.1 ±5.4
22.7 ±0.3

141.9±7.9

8

61.2 + 3.5
24.2 + 0.4

139 4 + 9.6

60.2 + 6.6
23.1+0.5

136.7 + 7.6

Year
12

63.1 ±5.0
25.0±0.7

131.7±8.2

61.5 + 3.9
23.5±0.5

133.2±0.4

16

65.1±5.5
25.7±0.5

139.9 ±7.5

64.1±2.2
24.7 ±0.6

137.2±9.0

20

66.3±5.3
26.1 ±0.8

129.3 ±2.9

66.6±5.2
25.4±0.9

131.3±7.7
Values are means ± SD. BMI = body mass index; UN,V = unnary sodium excretion.

serum cholesterol and triglycerides were higher in
the nuns than in the control groups (both p < 0.01).

Follow-up Period
Four, 8, 12, 16, and 20 years after entry, the

group of nuns was composed of 138, 138, 138, 136,
and 95 subjects, respectively. At the same time, the
control group was composed of 126, 126, 126, 124,
and 113 women, respectively. Both groups showed
similar increases in body weight and body mass
index over the 20-year period (Table 2). Mean
menopausal age was not dissimilar between the nuns
(44 ± 6 [SD] years) and the controls (47 ± 3 years).

Systolic and diastolic blood pressure values
recorded every 4 years in the nuns and controls are
reported in Figure 1. The two groups showed a
highly significant difference (p < 0.001) in both
systolic and diastolic values. Regression equations
of systolic and diastolic blood pressure on age in
nuns and controls by age at study entry (21-30, 31-
40, 41-50 years) are shown in Table 3. For each of
the three age groups, the slope of the systolic, as
well as of the diastolic, pressure increase with age
was significantly higher in the controls than in the
nuns (all p < 0.0001). In the nuns, the slope gen-
erally approximated the zero level.

Mean values of total serum cholesterol and tri-
glycerides in the 4th, 8th, 12th, 16th, and 20th year
after entry are reported in Figures 2 and 3, respec-
tively. Their values increased in parallel with age,
but the baseline difference between the two groups
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FIGURE 1. Mean values (± SD) of systolic and diastolic
blood pressure obtained every 4 years to the end of the
study.

persisted nearly unchanged over the entire study
period. Random estimates of urinary sodium excre-
tion were not dissimilar in the nuns compared with
those in controls at any time (see Table 2). Regres-
sion equations of systolic and diastolic blood pres-
sure on age among the laywomen in relation to
childbirth are reported in Table 4. While diastolic
blood pressure increased similarly with age in child-
bearing and no-childbirth laywomen, systolic blood
pressure increased with age significantly more in
the women with at least one child than in the
no-childbirth women (fi coefficient, 1.142 and 1.053,
respectively; p < 0.01). However, both systolic and
diastolic blood pressure increased with age signifi-
cantly more in the no-childbirth control women
than in the nuns (all p < 0.001).

There were six deaths (five of cardiovascular
causes, one of cancer) among the nuns and 12
deaths (10 of cardiovascular causes, two of cancer)
among the laywomen. Although all-cause and car-
diovascular mortality were both slightly higher in
the controls than in the nuns, the log-rank test did
not show any statistical difference between the
groups, probably because of the small numbers.

Discussion
The lack of blood pressure increase with age in

nuns living in a secluded order resembles what may
be observed in some unacculturated societies, such
as the Melanesian Gaus of Fiji,17 natives of New
Guinea18 and the Solomon islands,1 and Brazilian
Indian tribes,19 in which systolic and diastolic blood
pressure levels remain constant or tend to decrease
with age. In our subjects blood pressure at entry
was not dissimilar between nuns and laywomen, but
it increased over two decades of observation only in
the latter group. The nuns did not show any pres-
sure increase with age, and none of them mani-
fested arterial hypertension. According to the
Epstein and Eckoff20 scheme for classifying age-
related blood pressure by level and slope, the trend
remains at low levels of intercept and slope 0, which
is not dissimilar to the pattern in low blood pressure
populations.

The main question is why blood pressure did not
tend to increase with age in the nuns. At study

Strukturiertes religiöses Leben 
scheint einen Einfluss auf den 
Blutdruck zu haben.

Leben in einem Kloster bedeutet 
mehr als häufiges Beten













Gesunde Hundertjährige in den Blue Zones stellen ihre Familie an 
die erste Stelle. 
Dies bedeutet, dass ihre alternden Eltern und Großeltern nah ihres 
Hauses oder sogar in ihren Haushalt leben (was ebenfalls die 
Mortalität und Morbidität bei Kindern im Haushalt vermindert). 
Sie bleiben ein Leben lang bei einem Partner (was die 
Lebenserwartung um 3 Jahre verlängert) und investieren in ihre 
Kinder Zeit, Geld und Liebe. (Was wiederum dazu führt, dass diese 
sich um sie kümmern, wenn sie selbst als sind.) 
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Effect of rosary prayer and yoga mantras on autonomic

cardiovascular rhythms: comparative study

Luciano Bernardi, Peter Sleight, Gabriele Bandinelli, Simone Cencetti, Lamberto Fattorini,
Johanna Wdowczyc-Szulc, Alfonso Lagi

Abstract

Objective To test whether rhythmic formulas such as
the rosary and yoga mantras can synchronise and
reinforce inherent cardiovascular rhythms and modify
baroreflex sensitivity.
Design Comparison of effects of recitation of the Ave
Maria (in Latin) or of a mantra, during spontaneous
and metronome controlled breathing, on breathing
rate and on spontaneous oscillations in RR interval,
and on blood pressure and cerebral circulation.
Setting Florence and Pavia, Italy.
Participants 23 healthy adults.
Main outcome measures Breathing rate, regularity
of breathing, baroreflex sensitivity, frequency of
cardiovascular oscillations.
Results Both prayer and mantra caused striking,
powerful, and synchronous increases in existing
cardiovascular rhythms when recited six times a
minute. Baroreflex sensitivity also increased
significantly, from 9.5 (SD 4.6) to 11.5 (4.9) ms/mm
Hg, P < 0.05.
Conclusion Rhythm formulas that involve breathing
at six breaths per minute induce favourable
psychological and possibly physiological effects.

Introduction

We serendipitously discovered that reciting the Ave
Maria prayer and yoga mantras enhances and
synchronises inherent cardiovascular rhythms because
it slows respiration to almost exactly six respirations
per minute, which is essentially the same timing as that
of endogenous circulatory rhythms.

Healthy animals and humans show rhythmic
fluctuations in blood pressure and heart rate as a result
of autonomic control systems that are influenced by
respiration, arousal, and activity. More than a century
ago Mayer described a 10 second cycle in blood
pressure (6/min) that is related to both vagal and sym-
pathetic activity.1 This is thought to be generated either
by a central nervous oscillator in the medulla
oblongata or by the imperfect feedback control caused
by one or other, or both, of two reflexes—the relatively
slow baroreflex sympathetic response time and the
faster vagal response to respiratory changes in blood
pressure.2–4

These rhythms, which can be conveniently analysed
by spectral analysis of cardiovascular fluctuations, have
recently gained considerable clinical importance. It has
been shown that reduction in their responses is an

What is already known on this topic

Laboratory studies show that cardiovascular
changes occur after mild psychological stress, but
it is unclear whether fatal heart attacks increase
after psychological stress

Previous non-laboratory studies were unable to
control for physical and medical changes
associated with most stressful occasions

What this study adds

Unlike white people, Chinese and Japanese
associate the number 4 with death.

Cardiac mortality in Chinese and Japanese
Americans peaks on the fourth day of the month,
even though this date is not consistently associated
with changes in the physical or medical
environment

In The Hound of the Baskervilles, Charles Baskerville
died from a heart attack induced by stress; this
“Baskerville effect” seems to exist in fact as well as
in fiction
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Effekt des Ave Maria mit Rosenkranz bzw. eines yogischen Mantras auf 
Blutdruck und Atmung.

Probanden wurde in die Gebete eingewiesen und wurden untersucht.



during free talking, and it slowed down further during
the recitation of the Ave Maria and of the mantra, in
both cases to close to the 6/min (10 s period) Mayer
rhythm.

Free talking reduced the respiratory rate more
irregularly (table). The breathing was markedly more
regular during slow breathing, the Ave Maria, and the
mantra, whereas it was less regular during free talking
than during spontaneous breathing (table). Remark-
ably, the regularity of breathing seen during recitation
of the Ave Maria or of the mantra was similar to regu-
larity during controlled breathing at 6/min, indicating
that these methods could stabilise the respiratory rate
as effectively as precisely timed control.

The spectral peaks of respiration and of all cardio-
vascular signals were synchronised during the Ave
Maria and the mantra sequences, as they occurred at
the same frequency. In addition, the spectral peak of
respiration was narrower during the Ave Maria
sequence than during spontaneous breathing and free
talking, again as a consequence of more regular
breathing (fig 1, fig 2). This increased modulation in
cardiovascular rhythms influenced the cardiovascular
control mechanisms: the arterial baroreflex sensitivity
increased on change from spontaneous breathing to
controlled slow breathing at 6/min and from free talk-
ing to the Ave Maria, or from free talking to the mantra
(table).

Discussion

The timing of the Ave Maria and the yoga mantra, as
normally spoken in the original language, turned out
to be close to 10 seconds for each cycle. This frequency
(6/min) coincides with the subjects’ spontaneous
Mayer wave frequency and thus enhanced this cardio-
vascular oscillation by synchronising sympathetic and
vagal outflow. This even resulted in rhythmic
fluctuations in cerebral blood flow, which might
directly influence central nervous oscillations.11

Normal talking has the effect of modulating the
breathing rate and in general reducing it, though it
remains irregular. If the talking is rhythmic then res-
piration stabilises to a constant frequency. If this
coincides with spontaneous cardiovascular rhythms,
these rhythms are enhanced. Repeated training to slow
down breathing also reduces the spontaneous breath-
ing rate, and thus may have more than just short term
effects.7–9 We have shown that recitation of the prayer or
the mantra has a similar effect to that of slow
breathing,7 increasing the arterial baroreflex, which is a
favourable prognostic factor in long term studies in
cardiac patients.5 6

Culturally distinct practices?

Is there anything linking these two geographically and
culturally distant practices? Surprisingly, there is
historical evidence for a link. The rosary was
introduced to Europe by the crusaders, who took it
from the Arabs, who in turn took it from Tibetan
monks and the yoga masters of India.12 This supports
the hypothesis that the similar characteristics and
effects of these mantras and of the rosary may not be a
simple coincidence.

The benefits of respiratory exercises to slow
respiration in the practice of yoga have long been

Respiratory frequency and variability, and sensitivity of baroreflex, in 23 healthy adults.
Values are means (SDs)

Respiratory frequency

(breaths/min)

Respiratory variability§

(%)

Baroreflex sensitivity

(ms/mm Hg)

Spontaneous breathing 14.1 (4.8) 21.6 (4.5) 10.5 (5.3)
Controlled slow breathing 6.0 (0.01) 5.4 (0.7)** 13.2 (6.6)*
Free talking 7.6 (2.4)*** 37.4 (2.2)** 9.5 (4.6)
Ave Maria 5.6 (1.1)***† 8.3 (1.8)**‡ 11.5 (4.9)†
Mantra 5.7 (0.6)***† 6.2 (0.7)**‡ 12.3 (3.6)†

*P<0.05, **P<0.01, ***P<0.001 v spontaneous breathing; †P<0.05, ‡P<0.001 v free talking.
§Coefficient of variation (SD/mean×100) of respiratory frequency, for each subject during each recording.
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Fig 1 Effects (in one subject) of rhythmic rituals (Ave Maria and mantra om-mani-padme-om),
compared with spontaneous breathing, on respiratory and cardiovascular rhythms. Note slow
rhythmic oscillations (approximately 6/min) in all signals during recitation of prayer and mantra
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during free talking, and it slowed down further during
the recitation of the Ave Maria and of the mantra, in
both cases to close to the 6/min (10 s period) Mayer
rhythm.

Free talking reduced the respiratory rate more
irregularly (table). The breathing was markedly more
regular during slow breathing, the Ave Maria, and the
mantra, whereas it was less regular during free talking
than during spontaneous breathing (table). Remark-
ably, the regularity of breathing seen during recitation
of the Ave Maria or of the mantra was similar to regu-
larity during controlled breathing at 6/min, indicating
that these methods could stabilise the respiratory rate
as effectively as precisely timed control.

The spectral peaks of respiration and of all cardio-
vascular signals were synchronised during the Ave
Maria and the mantra sequences, as they occurred at
the same frequency. In addition, the spectral peak of
respiration was narrower during the Ave Maria
sequence than during spontaneous breathing and free
talking, again as a consequence of more regular
breathing (fig 1, fig 2). This increased modulation in
cardiovascular rhythms influenced the cardiovascular
control mechanisms: the arterial baroreflex sensitivity
increased on change from spontaneous breathing to
controlled slow breathing at 6/min and from free talk-
ing to the Ave Maria, or from free talking to the mantra
(table).

Discussion

The timing of the Ave Maria and the yoga mantra, as
normally spoken in the original language, turned out
to be close to 10 seconds for each cycle. This frequency
(6/min) coincides with the subjects’ spontaneous
Mayer wave frequency and thus enhanced this cardio-
vascular oscillation by synchronising sympathetic and
vagal outflow. This even resulted in rhythmic
fluctuations in cerebral blood flow, which might
directly influence central nervous oscillations.11

Normal talking has the effect of modulating the
breathing rate and in general reducing it, though it
remains irregular. If the talking is rhythmic then res-
piration stabilises to a constant frequency. If this
coincides with spontaneous cardiovascular rhythms,
these rhythms are enhanced. Repeated training to slow
down breathing also reduces the spontaneous breath-
ing rate, and thus may have more than just short term
effects.7–9 We have shown that recitation of the prayer or
the mantra has a similar effect to that of slow
breathing,7 increasing the arterial baroreflex, which is a
favourable prognostic factor in long term studies in
cardiac patients.5 6

Culturally distinct practices?

Is there anything linking these two geographically and
culturally distant practices? Surprisingly, there is
historical evidence for a link. The rosary was
introduced to Europe by the crusaders, who took it
from the Arabs, who in turn took it from Tibetan
monks and the yoga masters of India.12 This supports
the hypothesis that the similar characteristics and
effects of these mantras and of the rosary may not be a
simple coincidence.

The benefits of respiratory exercises to slow
respiration in the practice of yoga have long been

Respiratory frequency and variability, and sensitivity of baroreflex, in 23 healthy adults.
Values are means (SDs)

Respiratory frequency

(breaths/min)

Respiratory variability§

(%)

Baroreflex sensitivity

(ms/mm Hg)

Spontaneous breathing 14.1 (4.8) 21.6 (4.5) 10.5 (5.3)
Controlled slow breathing 6.0 (0.01) 5.4 (0.7)** 13.2 (6.6)*
Free talking 7.6 (2.4)*** 37.4 (2.2)** 9.5 (4.6)
Ave Maria 5.6 (1.1)***† 8.3 (1.8)**‡ 11.5 (4.9)†
Mantra 5.7 (0.6)***† 6.2 (0.7)**‡ 12.3 (3.6)†

*P<0.05, **P<0.01, ***P<0.001 v spontaneous breathing; †P<0.05, ‡P<0.001 v free talking.
§Coefficient of variation (SD/mean×100) of respiratory frequency, for each subject during each recording.
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Effekte ritueller Gebete auf Atmung

















Ronksley et al.: Association of alcohol consumption with selected cardiovascular disease outcomes: a systematic 
review and meta-analysis,  BMJ 2011;342:d67

Mittlere Risikoreduktion 25%

KHK-Mortalität und Alkoholkonsum

Metaanalyse von 84 
prospektiven Kohortenstudie, 
> 1Mio. Teilnehmer
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Apostel Paulus an Timotheus:

“Höre auf nur Wasser zu trinken und trinke ein wenig Wein
für dein Herz und deinen Bauch”

Alkohol, Herzinfarkt und Mortalität
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Beverage Type and Risk of MI:
Health Professionals Follow-up Study



Alcohol Consumption and Risk for Coronary 
Heart Disease in Men Depending on Lifestyle 

Mukamal, et al ARCH INTERN MED. 2006



Apostel Paulus an Timotheus:

“Höre auf nur Wasser zu trinken und trinke ein wenig Wein für
dein Herz und deinen Bauch”

Curtis Ellison, Chefepidemiologe an der University von Boston :

"Ein Tag ohne ein Glas Wein ist ein Risiko für unsere 
Gesundheit”

1892 erklärte die Ortskrankenkasse in Heidelberg in Absprache 
mit den Kassenärzten eine Flasche Wein als 
verschreibungsfähiges Therapeutikum.





In Okinawa kommen auf 100.000 Einwohner mehr als 60 100-Jährige – also 
im Verhältnis dreimal mehr als in den USA. Woran liegt das? Es könnte an 
Hara hachi bu der Japaner liegen.

Dahinter verbirgt sich die konfuzianische Regel, nur so viel zu essen, bis der 
Magen zu 80 Prozent gefüllt sei – und nicht wie in weiten Teilen der Welt, bis 
man vollständig satt ist. Auf diese Weise wird die Kalorienzufuhr beschränkt, 
so dass sie auf Okinawa bei etwa 1800 bis 1900 Kilokalorien pro Tag liegt.



Hwagbo et al. 2020
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Associations of fats and carbohydrate intake with 
cardiovascular disease and mortality in 18 countries from 
five continents (PURE): a prospective cohort study 
Mahshid Dehghan, Andrew Mente, Xiaohe Zhang, Sumathi Swaminathan, Wei Li, Viswanathan Mohan, Romaina Iqbal, Rajesh Kumar, 
Edelweiss Wentzel-Viljoen, Annika Rosengren, Leela Itty Amma, Alvaro Avezum, Jephat Chifamba, Rafael Diaz, Rasha Khatib, Scott Lear, 
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Dagenais, Shrikant I Bangdiwala, Shofiqul Islam, Sonia S Anand, Salim Yusuf, on behalf of the Prospective Urban Rural Epidemiology (PURE) 
study investigators*

Summary
Background The relationship between macronutrients and cardiovascular disease and mortality is controversial. Most 
available data are from European and North American populations where nutrition excess is more likely, so their 
applicability to other populations is unclear.

Methods The Prospective Urban Rural Epidemiology (PURE) study is a large, epidemiological cohort study of 
individuals aged 35–70 years (enrolled between Jan 1, 2003, and March 31, 2013) in 18 countries with a median follow-
up of 7·4 years (IQR 5·3–9·3). Dietary intake of 135 335 individuals was recorded using validated food frequency 
questionnaires. The primary outcomes were total mortality and major cardiovascular events (fatal cardiovascular 
disease, non-fatal myocardial infarction, stroke, and heart failure). Secondary outcomes were all myocardial 
infarctions, stroke, cardiovascular disease mortality, and non-cardiovascular disease mortality. Participants were 
categorised into quintiles of nutrient intake (carbohydrate, fats, and protein) based on percentage of energy provided 
by nutrients. We assessed the associations between consumption of carbohydrate, total fat, and each type of fat with 
cardiovascular disease and total mortality. We calculated hazard ratios (HRs) using a multivariable Cox frailty model 
with random intercepts to account for centre clustering. 

Findings During follow-up, we documented 5796 deaths and 4784 major cardiovascular disease events. Higher 
carbohydrate intake was associated with an increased risk of total mortality (highest [quintile 5] vs lowest quintile 
[quintile 1] category, HR 1·28 [95% CI 1·12–1·46], ptrend=0·0001) but not with the risk of cardiovascular disease or 
cardiovascular disease mortality. Intake of total fat and each type of fat was associated with lower risk of total mortality 
(quintile 5 vs quintile 1, total fat: HR 0·77 [95% CI 0·67–0·87], ptrend<0·0001; saturated fat, HR 0·86 [0·76–0·99], 
ptrend=0·0088; monounsaturated fat: HR 0·81 [0·71–0·92], ptrend<0·0001; and polyunsaturated fat: HR 0·80 [0·71–0·89], 
ptrend<0·0001). Higher saturated fat intake was associated with lower risk of stroke (quintile 5 vs quintile 1, HR 0·79 [95% CI 
0·64–0·98], ptrend=0·0498). Total fat and saturated and unsaturated fats were not significantly associated with risk of 
myocardial infarction or cardiovascular disease mortality.

Interpretation High carbohydrate intake was associated with higher risk of total mortality, whereas total fat and 
individual types of fat were related to lower total mortality. Total fat and types of fat were not associated with 
cardiovascular disease, myocardial infarction, or cardiovascular disease mortality, whereas saturated fat had an 
inverse association with stroke. Global dietary guidelines should be reconsidered in light of these findings.

Funding Full funding sources listed at the end of the paper (see Acknowledgments).

Introduction
Cardiovascular disease is a global epidemic with 80% of 
the burden of disease in low-income and middle-income 
countries.1 Diet is one of the most important modifiable 
risk factors for cardiovascular disease and other non-
communicable diseases and current guidelines recom-
mend a low-fat diet (<30% of energy) and limiting 
saturated fatty acids to less than 10% of energy intake by 
replacing them with unsaturated fatty acids.2 However, 
recommendations on lowering saturated fatty acids are 
largely based on one ecological study3 and observational 

studies done in European and North American countries 
such as Finland, where the intake of saturated fatty 
acids (about 20% of total energy intake) and cardio-
vascular disease mortality were both very high.4 Further-
more, dietary recommendations are based on the 
assumption of a linear association between saturated 
fatty acid intake and LDL cholesterol, and then the 
association between LDL cholesterol and cardiovascular 
disease events. However, this assumption does not 
consider the effect of saturated fatty acids on other 
lipoproteins (eg, HDL cholesterol), ratio of total 
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ptrend<0·0001). Higher saturated fat intake was associated with lower risk of stroke (quintile 5 vs quintile 1, HR 0·79 [95% CI 
0·64–0·98], ptrend=0·0498). Total fat and saturated and unsaturated fats were not significantly associated with risk of 
myocardial infarction or cardiovascular disease mortality.

Interpretation High carbohydrate intake was associated with higher risk of total mortality, whereas total fat and 
individual types of fat were related to lower total mortality. Total fat and types of fat were not associated with 
cardiovascular disease, myocardial infarction, or cardiovascular disease mortality, whereas saturated fat had an 
inverse association with stroke. Global dietary guidelines should be reconsidered in light of these findings.

Funding Full funding sources listed at the end of the paper (see Acknowledgments).

Introduction
Cardiovascular disease is a global epidemic with 80% of 
the burden of disease in low-income and middle-income 
countries.1 Diet is one of the most important modifiable 
risk factors for cardiovascular disease and other non-
communicable diseases and current guidelines recom-
mend a low-fat diet (<30% of energy) and limiting 
saturated fatty acids to less than 10% of energy intake by 
replacing them with unsaturated fatty acids.2 However, 
recommendations on lowering saturated fatty acids are 
largely based on one ecological study3 and observational 

studies done in European and North American countries 
such as Finland, where the intake of saturated fatty 
acids (about 20% of total energy intake) and cardio-
vascular disease mortality were both very high.4 Further-
more, dietary recommendations are based on the 
assumption of a linear association between saturated 
fatty acid intake and LDL cholesterol, and then the 
association between LDL cholesterol and cardiovascular 
disease events. However, this assumption does not 
consider the effect of saturated fatty acids on other 
lipoproteins (eg, HDL cholesterol), ratio of total 
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Risk of mortality and major CVD by raw 
vegetable intake (servings)
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Associations of fats and carbohydrate intake with 
cardiovascular disease and mortality in 18 countries from 
five continents (PURE): a prospective cohort study 
Mahshid Dehghan, Andrew Mente, Xiaohe Zhang, Sumathi Swaminathan, Wei Li, Viswanathan Mohan, Romaina Iqbal, Rajesh Kumar, 
Edelweiss Wentzel-Viljoen, Annika Rosengren, Leela Itty Amma, Alvaro Avezum, Jephat Chifamba, Rafael Diaz, Rasha Khatib, Scott Lear, 
Patricio Lopez-Jaramillo, Xiaoyun Liu, Rajeev Gupta, Noushin Mohammadifard, Nan Gao, Aytekin Oguz, Anis Safura Ramli, Pamela Seron, 
Yi Sun, Andrzej Szuba, Lungiswa Tsolekile, Andreas Wielgosz, Rita Yusuf, Afzal Hussein Yusufali, Koon K Teo, Sumathy Rangarajan, Gilles 
Dagenais, Shrikant I Bangdiwala, Shofiqul Islam, Sonia S Anand, Salim Yusuf, on behalf of the Prospective Urban Rural Epidemiology (PURE) 
study investigators*

Summary
Background The relationship between macronutrients and cardiovascular disease and mortality is controversial. Most 
available data are from European and North American populations where nutrition excess is more likely, so their 
applicability to other populations is unclear.

Methods The Prospective Urban Rural Epidemiology (PURE) study is a large, epidemiological cohort study of 
individuals aged 35–70 years (enrolled between Jan 1, 2003, and March 31, 2013) in 18 countries with a median follow-
up of 7·4 years (IQR 5·3–9·3). Dietary intake of 135 335 individuals was recorded using validated food frequency 
questionnaires. The primary outcomes were total mortality and major cardiovascular events (fatal cardiovascular 
disease, non-fatal myocardial infarction, stroke, and heart failure). Secondary outcomes were all myocardial 
infarctions, stroke, cardiovascular disease mortality, and non-cardiovascular disease mortality. Participants were 
categorised into quintiles of nutrient intake (carbohydrate, fats, and protein) based on percentage of energy provided 
by nutrients. We assessed the associations between consumption of carbohydrate, total fat, and each type of fat with 
cardiovascular disease and total mortality. We calculated hazard ratios (HRs) using a multivariable Cox frailty model 
with random intercepts to account for centre clustering. 

Findings During follow-up, we documented 5796 deaths and 4784 major cardiovascular disease events. Higher 
carbohydrate intake was associated with an increased risk of total mortality (highest [quintile 5] vs lowest quintile 
[quintile 1] category, HR 1·28 [95% CI 1·12–1·46], ptrend=0·0001) but not with the risk of cardiovascular disease or 
cardiovascular disease mortality. Intake of total fat and each type of fat was associated with lower risk of total mortality 
(quintile 5 vs quintile 1, total fat: HR 0·77 [95% CI 0·67–0·87], ptrend<0·0001; saturated fat, HR 0·86 [0·76–0·99], 
ptrend=0·0088; monounsaturated fat: HR 0·81 [0·71–0·92], ptrend<0·0001; and polyunsaturated fat: HR 0·80 [0·71–0·89], 
ptrend<0·0001). Higher saturated fat intake was associated with lower risk of stroke (quintile 5 vs quintile 1, HR 0·79 [95% CI 
0·64–0·98], ptrend=0·0498). Total fat and saturated and unsaturated fats were not significantly associated with risk of 
myocardial infarction or cardiovascular disease mortality.

Interpretation High carbohydrate intake was associated with higher risk of total mortality, whereas total fat and 
individual types of fat were related to lower total mortality. Total fat and types of fat were not associated with 
cardiovascular disease, myocardial infarction, or cardiovascular disease mortality, whereas saturated fat had an 
inverse association with stroke. Global dietary guidelines should be reconsidered in light of these findings.
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65% of the population consume at least 60% of energy from 
carbohydrate and 33% consume at least 70% of energy 
from carbohydrate, and in China the corresponding 
percentages are 77% and 43% (appendix p 33). The highest 
amount of fat consumed was in North America and Europe, 
Middle East, and southeast Asia. Intake of protein was 
highest in South America and southeast Asia.

Tables 2 and 3 show nutrient intake and risk of total 
mortality and cardiovascular disease events. Higher 
carbohydrate intake was associated with higher risk of 
total mortality (quintile 5 vs quintile 1, HR 1·28 [95% CI 
1·12–1·46]; ptrend=0·0001) and non-cardiovascular disease 
mortality (quintile 5 vs quintile 1, HR 1·36 [1·16–1·60]; 
ptrend<0·0001), after multivariable adjustment for co-
variates (table 2). No significant associations between 
carbohydrate intake and major cardiovascular disease, 
myocardial infarction, stroke, and cardiovascular disease 
mortality were recorded (table 2).

In comparisons between quintile 5 and quintile 1, total 
fat intake was associated with lower risks of total 
mortality (HR 0·77 [95% CI 0·67–0·87]; ptrend<0·0001), 
stroke (HR 0·82 [0·68–1·00]; ptrend=0·0562), and non-
cardiovascular disease mortality (HR 0·70 [0·60–0·82]; 
ptrend<0·0001). No significant associations between total 
fat intake and major cardiovascular disease, myocardial 
infarction, and cardiovascular disease mortality were 
found. Similarly, total protein intake was inversely 
associated with risks of total mortality (HR 0·88 [95% CI 

0·77–1·00]; ptrend=0·0030) and non-cardiovascular disease 
mortality (HR 0·85 [0·73–0·99]; ptrend=0·0022; table 2). 
Animal protein intake was associated with lower 
risk of total mortality and no significant association 
was observed between plant protein and risk of total 
mortality.

In comparisons between quintile 5 and quintile 1, a 
higher intake of saturated fatty acids was inversely 
associated with risk of total mortality (HR 0·86 [95% CI 
0·76–0·99]; ptrend=0·0088), stroke (HR 0·79 [0·64–0·98]; 
ptrend=0·0498), and non-cardiovascular disease mortality 
(HR 0·86 [0·73–1·01]; ptrend=0·0108; table 3). Higher 
saturated fatty acid intake was not associated with 
major cardiovascular disease, myocardial infarction, or 
cardiovascular disease mortality. Similarly, mono-
unsaturated fatty acid intake was associated with lower 
risk of total mortality (HR 0·81 [95% CI 0·71–0·92]; 
ptrend<0·0001), a non-significant trend for lower risk of 
stroke (HR 0·85 [0·70–1·03]; ptrend=0·10), and lower risk 
of non-cardiovascular disease mortality (HR 0·79 
[0·68–0·92]; ptrend=0·0003). Intake of polyunsaturated 
fatty acids was associated with lower risk of total mortality 
(HR 0·80 [95% CI 0·71–0·89]; ptrend<0·0001) and non-
cardiovascular disease mortality (HR 0·75 [0·65–0·86]; 
ptrend=0·0002). Intakes of monounsaturated fatty acids 
and polyunsaturated fatty acids were not significantly 
associated with major cardiovascular disease, myocardial 
infarction, and cardiovascular disease mortality.

Figure 1: Association between estimated percentage energy from nutrients and total mortality and major cardiovascular disease (n=135 335)
Adjusted for age, sex, education, waist-to-hip ratio, smoking, physical activity, diabetes, urban or rural location, centre, geographical regions, and energy intake. 
Major cardiovascular disease=fatal cardiovascular disease+myocardial infarction+stroke+heart failure. 
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Risk of mortality and major CVD by legume 
intake (servings)

Mortality Major CVD
Intake HR (95% 

CI)

1 1.20.80.6

Intake HR (95% CI)

1 1.20.80.6



Autophagie

Autophagie (von altgriechisch αὐτόφαγος autóphagos „sich selbst 
verzehrend“) bezeichnet den Prozess in Zellen, mit dem sie eigene 
Bestandteile abbauen und verwerten. 
Dies reicht von fehlgefalteten Proteinen bis zu ganzen Zellorganellen. Ein 
verwandter Prozess ist die Phagozytose (eine Form der Endozytose), bei 
der Stoffe von außerhalb der Zelle aufgenommen und verwertet werden.

Dem japanischen Wissenschaftler Yoshinori Ōsumi wurde für seine 
Entdeckungen auf dem Gebiet 2016 der Nobelpreis für Physiologie oder 
Medizin verliehen.























Wo finde ich Spermidin?



Take Home Message
• Langlebigkeit sollte in Gesundheit erfolgen

• Eine Analyse der Blue Zones zeigt, dass dies möglich ist

• Die Power 9 können auch außerhalb der Blue Zones angewandt werden

• Hierbei spielen Lifestylemodifikationen eine große Rolle

• Phytopharmaka werden in ihrem Potential immer noch unterschätzt

• Spermidin spielt über Induktion der Autophagie eine Schlüsselrolle

• Ein ausgezeichneter Arzt behandelt Erkrankungen bevor sie entstehen!



„Es ist mein Job, für die Spieler beste Bedingungen 
zu schaffen, damit sie ihre Leistungsfähigkeit 
möglichst optimal ausschöpfen können. Dabei habe 
ich über all die Jahre hinweg mit Kurt Mosetter nur 
die besten Erfahrungen gemacht.“  

     
  Jürgen Klinsmann





„Listen to me now and believe me later!“

Hans and Franz, Saturday night life




