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Die weltweite Bedeutung der Erndhrung fur DALYs
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Was wird unter gesunder
Ernahrung verstanden?



Die Osterreichische Ernahrungspyramide
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Alkoholfreie
Getrianke

Gemiise, Hiilsen-
friichte und Obst

Getreide
und Erdépfel

Milch und
Milchprodukte

Fisch, Fleisch,
Wurst und Eier

Fette
und Ole

Fettes, SiiRes
und Salziges

Taglich mindestens
1,5 Liter Wasser
und alkoholfreie
bzw. energiearme
Getranke.

Taglich 3 Portionen
Gemise und / oder
Hulsenfrichte und
2 Portionen Obst.

Taglich 4 Portionen
Getreide, Brot, Nudeln,
Reis oder Erddpfel

(5 Portionen fiir sportlich
Alktive und Kinder),
vorzugsweise Vollkorn.

Taglich 3 Portionen
Milchprodukte
(fettdrmere Varianten
bevorzugen).

Wachentlich 1 -2
Portionen Fisch.

Pro Woche maximal
3 Portionen mageres
Fleisch oder magere
Wurst. Pro Woche
maximal 3 Eier.

Taglich 1 - 2 Essloffel
pflanzliche Ole, Nisse
oder Samen. Streich-,
Back- und Bratfette
und fettreiche Milch-
produkte sparsam.

r
|

Selten fett-, zucker-
und salzreiche
Lebensmittel und
energiereiche
Getranke.
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A healthy eating pattern includes:

*A variety of vegetables from all of the subgroups—dark green, red and
orange, legumes (beans and peas), starchy, and other

 Fruits, especially whole fruits

e Grains, at least half of which are whole grains

» Fat-free or low-fat dairy, including milk, yogurt, cheese, and/or fortified soy
beverages

* A variety of protein foods, including seafood, lean meats and poultry, eggs,
legumes (beans and peas), and nuts, seeds, and soy products

* Oils

A healthy eating pattern limits:

Saturated fats and trans fats, added sugars, and sodium



@ European Heart Journal (2012) 33, 1635-1701 JOINT ESC GUIDELINES
EURDP? doir10.1093/eurheartjlehs092

CARCAOLOGY

European Guidelines on cardiovascular disease
prevention in clinical practice (version 2012)

Eine gesunde Ernahrung weist folgende Charakteristika auf:

Gesattigte Fettsauren sollten < 10% zur Gesamtenergieaufnahme beitragen;
Ersatz durch mehrfach ungesattigte Fettsauren

Trans-Fettsauren: so wenig wie moglich, vorzugsweise keine Aufnahme aus
verarbeiteten Lebensmitteln und < 1% der Gesamtenergieaufnahme aus
natdrlichem Ursprung

<5 g Salz pro Tag

30 - 45 g Ballaststoffe pro Tag aus Vollkornprodukten, Obst und Gemuse

200 g Obst pro Tag (2 — 3 Portionen)

200 g Gemise pro Tag (2 — 3 Portionen)

Fisch zumindest 2 mal Woche,1 mal davon fettreicher Fisch

Konsum von alkoholischen Getranken sollte begrenzt sein auf:
— 2 Glaser pro Tag (ca. 20 g Alkohol pro Tag) fur Manner und
— 1 Glas pro Tag (ca. 10 g Alkohol pro Tag) fur Frauen




Pravention und (Therapie) mit gesunder
Ernahrung, u.a. hinsichtlich

Hypertonie
KHK

Typ Il Diabetes
Ubergewicht




Diatetische Faktoren, die eine gesicherte
blutdrucksenkende Wirkung aufweisen

Dietary factor

Effect on blood Scientific

pressure evidence®®
Body weight (increased Adverse ++
visceral fat)
Salt (sodium chloride) Adverse ++
Potassium Protective ++
Alcohol Adverse ++
DASH-type dietary pattern Protective ++

Koliaki C 2013 Nutr Rev




Hypertonie

Riva Rocct SprvoMmoManomeTER (1R96).

from: McGregor GA, de Wardener HE. Salt, Diet & Health, p.77, Cambridge Univ Press, 1998



1904, Ambard und Beaujard:

der Einfluss von Salz auf den Blutdruck

A daily record of one of Ambard and Beavjard’s patients, suffering from essen
tial hypertension, whose blood pressure {(pression arierielle) fell slightly, at the
beginming, on a low salt diet. The blood pressure then rose upon heing given a
high saly diet when some of the cxtra salt was retained. The blood pressure is
represented by the wavy line at the top while the salt balance, cither positive
(rétention chlvrurée) or negative (décharge chiarurée) is shown as hatched arcas
above and helow the horizontal line labelled O g, (Ambard et Beaujard. Causes
de I'hypertension artérielle. Aok Gen Méd 1904, 1: 320-33.)

from: McGregor GA and deWardener HE. Salt, Diet and
Health: Neptune‘s Poisoned Chalice. Cambridge University
Press, p.84 (1998)
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mim. Hg.

Dr. Walter Kempners
Reis-Diat

Fallbeispiel bei einem Patienten mit
maligner Hypertension

The fzll in blood pressure ina patient with severe hypertension who was placed
on Kempner's rice diet, (From Kempner, W. Awmerican Journal of Medicine
1948; 4: 345-77. Reprinted by permission of Excerpra Medica Inc.)

| I
| Bload Pressure |Chang‘c in; Change D
No. - Systolic in ot
of and “Mlean’™ -
Patients Bl;i.br': a_:.lf_ter Diastolic | Arterial E’Fﬁ
D?:: D:?:: ] Pressure Pressure e
|
Total

Hypertension Not Improved

163 | 195/114/178/109| —=17/=5| =11 69
26 | 227/147| Died |........| .... 39

Hypertension Improved

311 | 199/116/152/95 | —47/-21] —34 83

from: McGregor GA and deWardener HE. Salt, Diet and
Health: Neptune’s Poisoned Chalice. Cambridge University
Press, p.88 (1998)



Zusammenfassung von Studien zum
blutdrucksenkenden Effekt einer Salzreduktion

Dose-response to Salt Reduction
(Meta-analysis of Modest Salt Reduction Trials of 1 month or longer)
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Reduction in Urinary Sodium

Figure 3 Relationship between the net change in urinary sodium
excretion and systolic blood pressure. The open circles represent
normotensives and the solid circles represent hypertensives. The
slope is weighted by the inverse of the variance of the net change
in systolic blood pressure. The size of the circle is in proportion to
the weight of the trial.

He and McGregor 2002 J Hum Hypertens
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Einfluss einer DASH-Diat in
Kombination mit einer reduzierten
Salzzufuhr (Intervention jeweils 30
Tage: ca. 8 — 6 - 4g NaCl) auf den
systolischen und diastolischen
Blutdruck bei 412 Personen

»+As compared with the control
diet with a high sodium

level, the DASH diet with a low
sodium level led to a

mean systolic blood pressure
that was 11.5 mm Hg lower in
participants with hypertension.”

Sacks FM et al. 2001 NEJM



Blutdrucksenkende Wirkung von Bewegung,
Salzreduktion, Reduktion der Alkoholzufuhr und einer

Kalium-Supplementation
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Aus: Frisoli TM et al. 2011 Eur Heart J, basierend auf Messerli FH et al. 2007 Lancet
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Mediterranean Diet, Traditional Risk Factors, and the Rate
of Cardiovascular Complications After
Myocardial Infarction
Final Report of the Lyon Diet Heart Study

De Lorgeril M et al. Circulation 1999



Primary Prevention of Cardiovascular Disease
with a Mediterranean Diet

Mediterranean Mediterranean

Diet with EVOO Diet with Nuts Control Diet
End Point (N =2543) (N =2454) (N =2450) P Valuef
Mediterranean Mediterranean
Diet with EVOQ  Diet with Nuts
vs. Control Diet vs. Control Diet
Hazard ratio for each Mediterranean diet
vs. control (95% Cl)
Primary end point
Unadjusted 0.70 (0.53-0.91)  0.70 (0.53-0.94) 1.00 (ref) 0.009 0.02
Multivariable-adjusted 1§ 0.69 (0.53-0.91)  0.72 (0.54-0.97) 1.00 (ref) 0.008 0.03
Multivariable-adjusted 29| 0.70 (0.54-0.92)  0.72 (0.54-0.96) 1.00 (ref) 0.01 0.03
secondary end points|
Stroke 0.67 (0.46-0.98)  0.54 (0.35-0.84) 1.00 (ref) 0.04 0.006
Myocardial infarction 0.80 (0.51-1.26)  0.74 (0.46-1.19) 1.00 (ref) 0.34 0.22
Death from cardiovascular causes 0.69 (0.41-1.16)  1.01 (0.61-1.66) 1.00 (ref) 0.17 0.98
Death from any cause 0.82 (0.64-1.07)  0.97 (0.74-1.26) 1.00 (ref) 0.15 0.82

The primary end point was additionally adjusted for body-mass index (continuous variable), waist-to-height ratio
(continuous variable), hypertension at baseline (yes or no), dyslipidemia at baseline (yes or no), and diabetes at

baseline (yes or no).

EVOO: extra virgin olive oil

Estruch R et al. 2013 NEJM




Mediterrane Kost und KHK-Sterblichkeit bzw. —Inzidenz:

Zusammenfassung von Beobachtungsstudien

%
Study RR (95% CI) Weight
Knoops, 2004 [17] —.%— 0.87 (0.80, 0.94) 7.26
Mitrou, 2007 (men) [18] I 0.92 (0.88, 0.96) 9.16
Mitrou, 2007 (women) [18] -;.— 0.93 (0.88, 0.99) 8.38
Fung, 2009 (CHD) [19] - 0.86 (0.81,0.92) 8.13
Fung, 2009 (Stroke) [19] - 0.94 (0.87,1.01) 7.53
Buckland, 2009 [20] —i— 0.78 (0.69, 0.89) 4.98
Martinez—Gonzalez, 2010 = 0.80 (0.62, 1.03) 2.02
Gardener, 2011 [24] —il— 0.90 (0.80, 1.01) 5.49
Dilis, 2012 (men) [22*] - 0.98 (0.87, 1.10) 5.40
Dilis, 2012 (women) [22*] L 0.85(0.71, 1.02) 3.25
Misirli, 2012 [25%*] —i— 0.85 (0.75, 0.97) 4.86
Hoevenaar-Blom, 2012 [26%] - 0.85 (0.80, 0.91) 8.00
Tognon, 2012 (men) [23*] [ | 1.00 (0.98, 1.03) 9.89
Tognon, 2012 (women) [23*] . 3 0.95 (0.91, 0.99) 6.24
Menotti, 2012 [27*] 0.16 (0.03, 0.90) 0.05
Tognon, 2013 [28*] —— 0.86 (0.78, 0.95) 6.27
Overall 0.90 (0.86, 0.94) 100.00
NOTE: Weights are from random effects analysis |
0!5 0.|?5 | 1 1.|33 1.33
Reduced risk Increased risk

Martinez-Gonzalez MA, Bes-Rastrollo M 2014
Curr Opin Lipidol




Diets to Prevent Coronary Heart Disease 1957-2013:

What Have We Learned?

James E. Dalen, MD, MPH,” Stephen Devries, MD, FACC™*

Lebensmittel, welche das Risiko fur die koronare Herzkrankheit in

prospektiven Studien senken konnten:

e NuUsse

e Obst

e (Gemuse

* Grunes Blattgemiise

 Hiulsenfrichte

 Vollkorn

e Fisch

 Moderater Alkoholgenuss

» Ballaststoffe

o Gefllgel

e Olivenol

The American Journal of Medicine (2014) 127, 364-369



Diabetes WORLD
592

million
people living
with diabetes

WORLD

3 8 7 - Africa X 93%

Middle East and North Africa & 85%
million

South East Asia & 64%

South and Central America #55%

Western Pacific #46%

Europe #33%

North America and Caribbean # 30%

2014 2035

International Diabetes Federation, Diabetes Atlas 2014



Pravalenz an Typ Il Diabetes und OR fur Typ |l
Diabetes in Abhangigkeit vom Ernahrungsmuster

Type 2 Diabetes Prevalence Odds Ratio* of Type 2 Diabetes
8- 7.6%

10~ .0

0.84
0.6+

0.4+

* Adjusted for BMI, age, sex, ethnicity,
physical activity, and other factors

Lacto-ovo Pesco- Semi-
Vegan vegelarian vegelarian vegelarian Nonvegetarian
N 2,731 20,408 5,017 3,380 28,761
BMI (kg/m?) 23644 25751 20352 273 x£57 28863 <<0.0001

Aus: Barnard N et al. 2014 nutrients, basierend auf: Tonstad S et al. 2009 Diabetes Care




Rotes und verarb. Fleisch und Type 2 Diabetes-Risiko -
Zusammenfassung von Meta-Analysen

Authors, year (reference)

Exposure (typical, median or mean)

P-trend if

(included studies) Participants Cases Lowest category Highest category] RR ]95% Cl given 12
Dietary red meat (excluding processed red meat)
Aune et al, 2009 (34) (5,10,62,101-107) 433070 12226 <100 g/wk >600g/wk | 121 ]107,138 — 585
Pan et al, 2011 (10,35) (62,101-104,106,109,110) 442,101 28228 2205 g/wk 11662 g/wk | 1341126143 <0001 —
Micha et al, 2010 (36) (10,101,102,104) 372279 10,782 110 g/wk 830 g/wk 116'0092, 146 025 —
Feskens et al, 2013 (37) (3862,103-105,110,112) 517,192 18235 — — 13 — 3%
Dietary processed meat
Aune et al, 2009 (34) (10,101-103,105,107,108) 380,606 9999 <50 g/wk >250qg/mwk | 141 125160 — 532
Pan et al, 2011 (35) 442101 28228 3.15 g/wk 583.1 g/wk 132 114,140 <0001 —
(62,101-104,106,109,110)
Micha et al, 2010 (36) (10,62,101,102,104,111) 372279 10,/82 20 g/wk 285 g/wk 119°11.11,127 <0001 —
Feskens et al, 2013 (37) (38,110,112) 369445 13957 — — 1321119148 — &9

"RR of highest versus lowest category of status or intake, apart from pe
? R of highest versus lowest category of status or intake, apart from pe

3

White & Collinson 2013 Adv Nutr

RR of highest versus lowest category of status or intake, apart from per
“RR of highest versus lowest category of status or intake, apart from per

r 100-g serving/day.
r100 g.

50-g serving/day.
50 g.

Adv. Nutr. 4: 403-411, 2013,



Mediterrane Kost und Typ |l Diabetes -Risiko

Adherence to a Mediterranean diet and risk of diabetes:
a systematic review and meta-analysis

Lukas Schwingshackl*, Benjamin Missbach, Jirgen Kénig and Georg Hoffmann
University of Vienna, Faculty of Life Sciences, Department of Mutritional Sciences, Althanstrafle 14 UZA I, A1090  Public Health Nutrition 2014

Vienna, Austria

Conclusions: Greater adherence to a Mediterranecan diet is associated with a
significant reduction in the risk of diabetes (19 %; moderate quality evidence).

The effect of Mediterranean diet on the development (|
of type 2 diabetes mellitus: A meta-analysis of 10
prospective studies and 136,846 participants

. a : . b P ) . Metabolism 2014
Efi Koloverou®, Katherine Esposito”, Dario Giugliano”, Demosthenes Panagiotakos

Results. Higher adherence to the Mediterranean diet was associated with 23% reduced
risk of developing type 2 diabetes (combined relative risk for upper versus lowest available



Red meat, diseases, and healthy alternatives: A critical review

Cem Ekmekcioglu?, Peter Wallner®, Michael Kundi?, Ulli Weisz®, Willi Haas®, and Hans-Peter Hutter?
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Basierend auf verfuigbaren Meta-Analysen (bis Juli 2015) CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION
https://doi.org/10.1080/10408398.2016.1158148

—increases risk; || reduces risk;---- no or small effect or no meta-analyses available



Ubergewicht



Foods
Potato chips
Potatoes or fries
Processed meats
Unprocessed red meats
Butter
Sweets and desserts
Refined grains
Cheese
Vegetables
MNuts
Whole grains
Fruits

Yogurt

Beverages

Sugar-sweetened beverages
100%6-Fruit juice

Low-fat or skim milk

Whale milk

Diet (zero-calorie) soda

B MNHS (women)
0 NHS 11 (women)
@ HPFS (men)

N d] ﬂi&ﬂ.&
TED[“ | TFIUW”

T T 1 T T T T |
-1.0 05 00 05 1.0 1.5 20 25

Weight Change Associated with Each Increased
Daily Serving, per 4-Year Period (Ib)

Changes in Diet and Lifestyle and Long-
Term Weight Gain in Women and Men

Dariush Mozaffarian, M.D., Dr.P.H., Tao Hao, M.P.H., Eric B. Rimm, Sc.D,
Walter C. Willett, M.D., Dr.P.H., and Frank B. Hu, M.D., Ph.D.

prospective investigation involving
three separate cohorts that included
120,877 U.S. women and men

N Engl ) Med 2011;364:2392-404.



BMI in Abhangigkeit vom Ernahrungsmuster

25

24.5

24

23.5

23

22.5

BMI (kg/m2)

22

21.5

21

20.5

20

Mean body mass index vs. diet group

24.49
23.69
23.29 23.28
— 2251
22.34

21.75

n=4318| |n=13500 n=1095| |n=5096 n=2888| [n=0419 n=570 | | n=083

Meat-eater Fish-eater Vegetarian Vegan

OMen OWomen

37 875 healthy men and women aged 20-97 y participating in
EPIC-Oxford.; unadjusted data from: Spencer EA et al. 2003 Int J Obesity




Dietary sugars and body weight: systematic review
and meta-analyses of randomised controlled trials and
cohort studies

Mean Standard
difference error
Studies <8 weeks

Study

Aeberil 20114/ -0.17 0.13
Brynes 20032 0.41 0.30
Marckmann 2000%?  0.90 0.43
Reid 20077 0.30 0.70
Reid 2010% 0.36 0.22
Szanto 19693 0.40 0.19
Tordoff 19904 0.91 0.22
Werner 1984% 1.40 0.40

Subtotal (95% Cl)

Test for heterogeneity: 1°=0.20,
%%=30.39, df=7, P«0.001, I’=77%

Test for overall effect: z=2.70, P=0.007

Studies »8 weeks
Poppitt 200234
Raben 2002%°

Subtotal (95% CI)

Test for heterogeneity: 1°=0.00,
+?=0.56, df=1, P=0.46, |’=0%

Test for overall effect: z=5.07, P<0.001

1.75
0.57

3.97
2.60

Total (95% Cl)

Test for heterogeneity: 12=0.35,
%°=50.93, df=9, 70.001, I’=82%

Test for overall effect: z=3.30, P=0.001

Test for subgroup differences:
%?=14.98, df=1, Pt0.001, I’=93.3%

-4 -2
Lower sugars

Mean difference
(95% Cl)

-

Weight Mean difference
(%) (95%Cl)

-0.17 (-0.42 t0 0.08)
0.41 (-0.18 to 1.00)
0.90 (0.06 to 1.74)
0.30 (-1.07 to 1.67)
0.36 (-0.07 t0 0.79)
0.40 (0.03 t0 0.77)
0.91 (0.47 to 1.35)
1.40 (0.62 t0 2.18)
0.52 (0.14 t0 0.89)

14.1
11.7
9.6
6.1
12.9
13.4
12.9
10.1
20.8

| -—

———
1

l——

b
|
-
——
i

w

3.97 (0.55 10 7.39)

——— 15

——— 7.7 2.60(1.49t03.71)
——— 9.2 2.73(1.68t03.78)
- 100.0 0.75 (0.30t01.19)

0 2 4

Higher sugars

RCTs-body weight

Cohort studies (> 1y) : ,11
(of 16) studies

reported one or more
significantly positive
associations between

a sugars exposure and a
measure of adiposity”

,Isoenergetic exchange of
dietary sugars with other
carbohydrates showed no
change in body weight*

Morenga et al. 2012 BMJ









Fast Food Study Group —
Nystrom et al., LinkOping, Sweden

12 gesunde Manner und 6 gesunde Frauen-
hauptsachlich Medizinstudentinnen

Verzehr von zusatzlich mind. 2 Fast Food Mahlzeiten
taglich + wenig Bewegung

Nach 4 Wochen: KG von 67.6 (9.1) kg nach 74.0 (11) kg

Bauchumfang (cm): 76.4 to 83.1




Fast-food-based hyper-alimentation can induce rapid
and profound elevation of serum alanine
aminotransferase in healthy subjects

S Kechagias,' A Emersson,' 0 Dahlqvist,? P Lundberg,’# T Lindstrom," F H Nystrom,'?
for the Fast Food Study Group

N Up to 450 N Figure 1 ALT levels at baseline and
— 250 - . 250 — during the study in men (A, n = 12) and
= - 5 - women (B, n = 6) of the intervention
: 225 — : 225 — group.
- — . | .
< 200 - < 200
175 — 175 —
150 — 150 —
125 — 125 —
100 — 100 —
75 — 75 —
50 — 50 —
25 — 25 —
0 | | | | | 0 | | | | |
Week 0 Week 1 Week2 Week3 Week 4 Week 0 Week1 Week2 Week3 Weekd

Hepatic triglyceride content (%): from 1.1. to 2.8 Gut 2008;57:643-654.



European Joumal of Endocrinology (2010) 163 8§79-885 ISSN 0804-4643

CLINICAL STUDY

Weight gain by hyperalimentation elevates C-reactive protein
levels but does not affect circulating levels of adiponectin or
resistin in healthy subjects

Olov Astrand”, Martin Carlsson?, Ingela Nilsson?, Torbjorn Lindstrom', Magnus Borga®* and
Fredrik [T Nystrom!* for the Fast Food Study Group
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Long-term increase of fat mass after a four week
intervention with fast food based hyper-
alimentation and limitation of physical activity

Asa Ernersson’, Fredrik H Nystrom, Torbjérn Lindstrom

Baseline After 6 months 12 months About 2.5 | Baseline vs Baseline vs Baseline vs Baseline vs
n =18 [Intervention after after the years after after after after after
n =18 intervention intervention Jintervention |intervention & months 12 months 2.5 years
n=16 n=17 n=15 p-value p-value p-value p-value

Body weight

(ka)

All 67.6(9.1) 74.0(105) 68.6(9.3) £9.7(8.8) 729(89) <0.001 0.02 0.018 0.01
Women 60(6.3) 64.8(8.7) 61.8(5.4) 61.7(7) 634(49) 0.006 0.031 022 028
Men 714(8) 7B.5(8.5) 73.2(86) 74.6(6.5) 763(73) <0.001 017 0.052 0.02

Die Kontrollgruppe zeigte keine Gewichtsveranderung (0.1 +- 2.5 kg) nach

2.5 Jahren

Baseline Women Afrer intervention Women 12 months after Baseline vs after Baseline vs
n=6Menn=12 n=6Menn=12 intervention Women intervention® p-value after
n=6Menn=10 12 months*
p-value
Fh (ka)
Al 12.7(5.7) 16.4(55) 14.7{5.1) <0.001 0.01
Women 175(4.2) 20.7(5.8) 19.3(3.5) 0.037 027
Men 10.1(4.4] 14.2(4) 11.9(3.7) <0.001 0.012

Nutrition & Metabolism 2010, 7:68
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Association between eating rate and obesity: a systematic
review and meta-analysis

T Ohkuma'?, Y Hirakawa?®, U Nakamura®, Y Kiyohara'?, T Kitazono'? and T Ninomiya'?>

N of obesity/total subjects Risk Risk Odds ratio
Auibes (e Eatingslowly Eating quickly ~Sating slowly eating quickly (95% ClI)
Shigeta, H. et al. 2001 (21) NR/244 NR/209 — 1.78(1.17,2.70)
Maruyama, K. etal. 2008(8) ~ 407/1999  443/1297 -u- 1.98 (1.68,2.34)
Nishitani, N. et al. 2009 (23) NR/NR NR/NR - 1.50(1.25,1.79)
Hsieh, S. D. 2011 (15) 796/4101 702/2168 5 2.07 (1.85,2.30)
Kimura, Y. etal. 2011 (24) NR/145 NR/145 ———8——) 4.33(246,7.64)
Tanihara, S. et al. 2011 (26) 80/299 91/230 [ 1.80(1.25,2.59)
Sakurai, M. et al. 2012 (9) 35/239 310/890 —a— 3.12(2.11,4.63)
Ekuni, D. et al. 2013 (16) 50/1297 69/621 — 2.96(2.00,4.38)
Ohkuma, T. et al. 2013 (10) 295/1358 350/840 = 2.28(1.87,2.77)
Overall (l-squared =71.9%,p <0.001) 2.15(1.84,2.51)

I | |
0.5 1.0 2.0 4.0
NR: not reported Odds ratio (95% Cl)

OR for obesity
International Journal of Obesity (2015) 39, 1589-1596
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