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Summary
In addition to the DGE guideline “Fat intake and prevention of selected nutri-
tion-related diseases” focussing on the nutrient fat (including long-chain n-3 
fatty acids), this publication describes the data on the association between 
intake of fish as food and prevention of dyslipoproteinaemia, hypertension, 
coronary heart disease (CHD) and stroke. The data clearly show that regular 
intake of fish, particularly fatty fish, has a positive influence on the blood lipo-
protein profile and reduces risk of CHD mortality and ischaemic stroke. The re-
sults confirm the recommendation of the DGE to eat fish once to twice a week.
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Introduction
The intake of fish and its effect 
on human health have been sub-
ject of scientific studies for a long 
time. Regarding the intake of fish,  
health-promoting effects have been 
described that are primarily due to 
the content of long-chain n-3 fatty 
acids, which are particularly present 
in fatty saltwater fish [1]. In the 
evidence-based guideline “Fat intake 
and prevention of selected nutri- 
tion-related diseases” by the German 
Nutrition Society (DGE), the effects 
of fat and fatty acid intake includ- 
ing long-chain n-3 fatty acids on 
the prevention of nutrition-related 
diseases were investigated. How- 
ever, studies on foods were not con-
sidered in the guideline. As intake of 
long-chain n-3 fatty acids is almost 
exclusively ensured by the intake of 
fish and other seafood, the following 
text amends the findings from the 
guideline by the preventive aspects 
of fish intake. The diseases con- 
sidered in the following are dyslipo-
proteinaemia, hypertension, coron-
ary heart disease and stroke, as they 

are of interest in connection with 
the findings of the DGE guideline on 
long-chain n-3 fatty acids [2].
In intervention studies, long-chain 
n-3 fatty acids are usually admin- 
istered in pharmacological doses as 
supplements or enriched products, 
whereas in prospective cohort  
studies, the effects of long-chain n-3 
fatty acids are investigated by ques-
tioning the intake of fish and other 
seafood. This may explain why the 
results of the studies vary depending 
on study design. Furthermore, there 
are indications that different effects 
are to be expected in different inter-
vention studies with supplements of 
long-chain n-3 fatty acids, too, for 
example depending on the form in 
which the long-chain n-3 fatty acids 
are supplemented [3].
The study results presented in the 
following only refer to study re-
sults on the intake of fish as food 
and not on the intake of long-chain 
n-3 fatty acids. The latter aspects 
have recently been published in the 
Ernährungs umschau (issue 9/2015) 
in the article of FischEr and glEi [4]. 
For an overall assessment of the pre-
ventive potential of long-chain n-3 
fatty acids, please refer to the DGE 
guideline on fat intake [2].
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Methodological approach

The results described in the fol- 
lowing are based upon an analysis 
of epidemiological studies on the 
influence of fish intake on certain 
diseases and on the review of study 
results obtained therein. The litera-
ture research was performed using 
the NCBI PubMed data base and cap-
tured the publications from 1975 to 
August 2014. The search strategy 
included the search terms “fish” and 
“fish intake” and the disease out- 
comes “dyslipoproteinaemia”, “hy-
pertension”, “coronary heart dis- 
ease” and “stroke”. Additionally, the 
references in relevant publications 
were reviewed.

Results
Fish intake and risk of  
dyslipoproteinaemia

In a prospective cohort study in-
cluding 903 adults, an increase in 
fish intake by 20 g/day led to a 
significant increase in serum HDL 
(high-density lipoprotein) choles-
terol concentration within 10 years 
(ß ± standard error [SE] 0.010 
mmol/L ± 0.004; p = 0.02) and 
a significant reduction in serum 
triglyceride concentration (ß ± SE 
-0.014 mmol/L ± 0.006; p = 0.02), 
while there was no association with 
serum total and LDL (low-density  
lipoprotein) cholesterol concen- 
tration (ß ± SE -0.013 mmol/L ± 
0.013; p = 0.3 and ß ± SE -0.019 
mmol/L ± 0.012; p = 0.1) [5].
In an intervention study with 118 
healthy adults, mean intake of  
317 g fatty fish per week over a pe-
riod of 3 months in comparison to 
mean intake of 32 g fatty fish per 
week, resulted in a significant reduc-
tion in plasma triglyceride concen-
tration (difference to control group 
= -0.12 mmol/L, standard deviation 
[SD] = 0.61), while no changes were 
observed in plasma concentrations 
of total, HDL and LDL cholesterol 
[6].

A significant reduction in plasma 
triglyceride concentration (mean 
difference =  0.13 mmol/l; 95 % 
confidence interval [CI] -0.25; 
-0.003) and a significant increase 
in plasma HDL cholesterol concen-
tration (mean difference = 0.08 
mmol/L; 95 % CI 0.008–0.16) as 
well as a reduction in the ratio of 
total to HDL cholesterol (mean dif-
ference = -0.24 mmol/L; 95 % CI 
-0.38; -0.11) was observed in an 
8-week intervention with 48 sub-
jects who consumed 125 g fatty fish 
daily, while there were no changes 
in the control group without intake 
of fatty fish. Plasma LDL cholesterol 
concentration was not influenced 
by the intake of fatty fish (mean 
difference = -0.13 mmol/L; 95 % CI 
-0.25–0.001) [7].
In the weight-loss intervention by 
gunnarsdottEr et al. [8] including 
324 overweight or obese individu-
als, intake of 150 g fatty fish three 
times a week resulted in a small  
significant reduction in serum tri- 
glyceride concentration compared to 
a diet without fish after adjustment 
for weight loss (difference to con- 
trol group = -0.0060 mmol/l;  
95 % CI -0.101; -0.018). When in- 
stead of fatty fish, 150 g low-fat fish 
was consumed three times a week, 
no change in serum triglyceride 
concentration was detected com- 
pared to a diet without fish (difference 
to control group = -0.036 mmol/l;  
95 % CI -0.079–0.006). Both inter-
vention diets with fatty fish or low-
fat fish did not influence the con-
centration of serum total, HDL and 
LDL cholesterol as well as the ratio 
of total to HDL cholesterol compared 
to the control group without fish in-
take.
In two intervention studies by 
lindqvist et al. from 2007 and 2009 
including 13 men and women and 
35 men, respectively, intake of fatty 
fish (in each case 150 g herring fillet 
5 days a week) resulted in a signifi-
cant increase in plasma HDL choles-
terol concentration in contrast to a 
control diet without fish. Total and 

LDL cholesterol concentrations as 
well as the triglyceride concentra-
tion in plasma remained unchanged 
[9, 10].
Two intervention studies did not 
find any influence regarding plasma 
concentrations of lipoproteins and 
triglycerides after intake of lean fish 
(200 g daily for 6 weeks) [11] or 
medium-fat fish (150 g daily for 8 
weeks) [12] in comparison to a con-
trol diet without fish.
Another 24-week intervention study 
including 134 men and women  
investigated the effect of the intake 
of 2 portions of fatty fish per week 
on the concentration of blood lipids 
in comparison to consumption of 
low-fat fish. Intake of fatty fish (on 
average 43 g/day) compared to in-
take of low-fat fish (on average 59 
g/day) resulted in a significant re-
duction in plasma triglyceride con-
centration, while the concentration 
of the other lipoproteins did not  
change [13].
In two intervention studies, the ef-
fects of a diet with fish or meat on 
plasma lipoprotein and triglyceride 
concentrations were compared. 
The study by lEaF et al. [14] with  
ten adults showed that a diet with 
low-fat fish in contrast to a diet 
with beef (276 g fish or beef/2,000 
kcal per day) lead to a significant 
reduction in plasma triglyceride 
concentration, while plasma HDL 
concentration was significantly in-
creased by the beef diet. In the in-
tervention study by Wolmarans et 
al. [15] including 28 adults, a diet 
with fatty fish was compared to a 
diet with red meat. Compared to the 
diet with red meat (men: 300 g/day, 
women: 225 g/day), the diet with 
fatty fish (men: 280 g/day, women: 
216 g/day) resulted in a significant 
reduction in plasma total and LDL 
cholesterol and triglyceride concen-
tration.

The results regarding the prevention 
of dyslipoproteinaemia through in-
take of fish show that regular in-
take of fatty fish is associated with 
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a reduced triglyceride concentration 
and an increased HDL cholesterol 
concentration in plasma, while there 
is no influence on plasma total and 
LDL cholesterol concentration.
In addition, the results of a 6-week 
intervention study including 58 
subjects with coronary heart disease 
showed that a significant reduction 
in serum triglyceride concentration 
and a significant increase in serum 
HDL cholesterol concentration was 
only observed in subjects who had 
consumed 700 g fatty fish per week 
that was fed with fish oil, but not 
in subjects who were given fish that 
were fed with rapeseed oil or a mix-
ture of fish and rapeseed oil [16].
Regarding the effect of fish intake 
on the risk of dyslipoproteinaemia 
it has to be considered that it is not 
known to what extent the observed 
favourable effect on triglyceride and 
HDL cholesterol concentration is 
only due to the long-chain n-3 fatty 
acid content in fish. The total fat 
content or the content of other kinds 
of fatty acids such as saturated fatty 
acids in fish may also contribute to 
the observed effects.

Fish intake and risk  
of hypertension

For the evaluation of the association 
between fish intake and the risk of de-
veloping hypertension, the results of a 
prospective cohort study and of four 
intervention studies are available.

An observational study with 
4,508 US-American citizens over 
a period of 20 years showed that 
high (> 1.26 portions of fish/day) 
compared to low (< 0.3 portions 
of fish/day) intake of non-fried 
fish was associated with a signi-
ficantly lower systolic blood pres-
sure (comparing extreme quar- 
tiles: hazard ratio [HR] = -0.63 
mm Hg; 95 % CI -1.20; -0.06), 
but there was no association with 
diastolic blood pressure (com-
paring extreme quartiles: HR =  
-0.17 mm Hg; 95 % CI -0.65; 

0.31). Furthermore, there was 
no association between intake of 
fish and incidence of hyperten-
sion (comparing extreme quartiles:  
HR = 0.85; 95 % CI 0.70–1.03) [17].
In an 8-week intervention including 
48 healthy adults (20 to 55 years 
old), daily intake of 125 g of fatty 
fish significantly lowered systolic 
(mean difference = -4.6 mm Hg;  
95 % CI -7.0; -2.1) and diastolic 
blood pressure (mean difference= 
-3.0 mm Hg; 95 % CI -5.0; -0.9) [7].
In the intervention study by nEss 
et al. [18] over 2 years on 2,033 
men who had previously suffered 
a myocardial infarction, compa-
rison between intervention group 
(recommendation to consume  
2 portions of fatty fish per week 
and as much other fish as pos-
sible) and control group (no recom-
mendation regarding fish intake)  
showed no difference regarding sys-
tolic (mean difference = 0.40 mm Hg;  
95 % CI -1.33; 2.13) and diastolic 
blood pressure (mean difference = 
0.19 mm Hg; 95 % CI -0.88; 1.26).
The 8-week intervention study by 
ramEl et al. [19] including 324 sub-
jects with fish intake of 150 g three 
times a week, and the 12-week in-
tervention study by vandongEn et al. 
[20] including 120 men with fish in-
take of 90 g/day to 160 g/day (both 
studies included subjects with mode-
rate cardiovascular risk) revealed no 
influence of fish intake on systolic 
and diastolic blood pressure.

Current data regarding the influence 
of fish intake on risk of hypertension 
are inconclusive. Further prospective 
studies are required to allow a more 
accurate estimation of the possible 
preventive effect of fish intake.

Fish intake and risk of coronary 
heart disease (CHD)

CHD mortality

There exist five meta-analyses of 
prospective cohort studies on the 
association between fish intake and 

CHD mortality [21–25]. Due to their 
different times of publication as well 
as inclusion and exclusion criteria 
the meta-analyses consider different 
individual studies to some extent. 
However, many of the prospec-
tive cohort studies were included in  
several meta-analyses and were  
therefore considered several times.

The meta-analysis of 13 prospec-
tive cohort studies by hE et al. [21] 
showed a significantly reduced CHD 
mortality when comparing fish 
intake of five times a week to fish 
intake of less than once a month 
(relative risk [RR] = 0.62; 95 % CI 
0.46–0.82).
The meta-analysis of 13 prospec-
tive cohort studies by WhElton  
et al. [22] published in the same 
year (2004) also indicated a reduced 
CHD mortality (RR = 0.83; 95 % CI  
0.76–0.90) when comparing fish in-
take (no information about quantity 
or frequency) with no or low fish 
intake. 
The meta-analysis of seven pro-
spective cohort studies by König  
et al. [23] published in 2005 showed, 
too, that fish intake (no informa-
tion about quantity or frequency) 
reduced CHD mortality in compari-
son to no or low fish intake (ΔRR = 
-0.17; 95 % CI -0.25; -0.088).
The meta-analysis by sKEaFF 
and millEr [24] investigated the 
association between intake of  
polyunsaturated n-3 fatty acids  
(n-3 PUFA) and CHD mortality in 20 
prospective cohort studies that inclu-
ded studies on fish intake, studies on 
intake of n-3 PUFA and biomarker stu-
dies. In most of the studies, fish intake 
was recorded. Here as well, the com-
parison between high (0.37–2.5 g n-3 
PUFA/day corresponding to 22–180 g  
fish/day) and low (0–0.3 n-3 PUFA/
day corresponding to 0–23 g fish/day) 
intake of n-3 PUFA showed a reduced 
CHD mortality (RR = 0.82; 95 % CI 
0.71–0.94). 
The most recent meta-analysis by 
ZhEng et al. [25] published in 2012 
also investigated the association 
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between fish intake and risk of CHD 
mortality. Data from 17 prospective 
cohort studies were included. The 
intake of 1 portion of fish per week 
in comparison to less than 1 portion 
per month as well as the intake of 
2 to 4 portions of fish per week in 
comparison to less than 1 portion 
per month significantly reduced the 
risk of CHD mortality (RR = 0.84; 
95 % CI 0.75–0.95 and RR = 0.79; 
95 % CI 0.67–0.92); intake of 5 por-
tions of fish per week compared to 
less than 1 portion per month low- 
ered the risk similarly, but the re-
sult was not statistically significant  
(RR = 0.83; 95 % CI 0.68–1.01). 
Regarding the association between 
fish intake and the endpoint fatal 
myocardial infarction, there are 
more recent results from a cohort 
study with analysis of data from 
the German arm of the EPIC study 
(European Prospective Investigation 
into Cancer) [26] and a case-control 
study with analysis of data of the 
Northern Sweden Health and Disease 
Study [27]. Both studies did not 
show an association between fish 
intake and risk of fatal myocardial 
infarction.

Considering the published me-
ta-analysis on the association be- 
tween fish intake and CHD morta-
lity, it can be concluded that a high- 
er intake of fish reduces the risk of 
dying of CHD. Future meta-analy-
ses will show the relevance of the 
two new cohort studies in the over-
all context of the available studies.

CHD risk

The following study results on the 
association between fish intake and 
risk of CHD (fatal and non-fatal 
combined) as well as non-fatal CHD 
events are more inconsistent than 
the results regarding CHD mortality.

The meta-analysis of seven pros-
pective cohort studies by WhElton 
et al. [22] did not reveal a stati-
stically significant association be- 

tween fish intake and risk of CHD 
(RR = 0.93; 95 % CI 0.87–1.00).
The meta-analysis by sKEaFF and 
millEr [24] investigated the associ-
ation between intake of n-3 PUFA 
and risk of CHD in seven prospective 
cohort studies that included studies 
on fish intake, studies on intake of 
n-3 PUFA and biomarker studies. 
Most of the studies recorded fish in-
take. The comparison between high 
(0.37–2.5 g n-3 PUFA/day corres-
ponding to 22–180 g fish/day) and 
low (0–0.3 n-3 PUFA/day corres-
ponding to 0–23 g fish/day) intake 
of n-3 PUFA showed no signifi-
cant association with risk of CHD  
(RR = 0.87; 95 % CI 0.71–1.10). 
However, the meta-analysis of 27 
prospective cohort studies by mEntE 
et al. [28] showed a significant in-
verse association between fish intake 
and risk of CHD when comparing 
high to low fish intake (RR = 0.83; 
95 % CI 0.73–0.93).

Regarding the association between 
fish intake and risk of non-fatal 
myocardial infarction, the me-
ta-analysis of five prospective cohort 
studies by hE et al. [21] showed that 
fish intake five times a week com-
pared to once a month significantly 
lowered risk (RR = 0.79; 95 % CI 
0.64–0.99).
In the meta-analysis of three pro-
spective cohort studies by König et 
al. [23], fish intake (no informa-
tion about quantity or frequency) 
compared to no or low fish intake 
was associated with reduced risk 
of non-fatal myocardial infarction 
(ΔRR = -0.27; 95 % CI -0.34; -0.21), 
but intake of an additional portion 
of fish per week in individuals who 
regularly consume fish showed no 
association (ΔRR = 0.083; 95 % CI 
-0.012; 0.028).
In the prospective cohort study ana-
lysing EPIC data from Germany by 
Kühn et al. [26], risk of non-fatal 
myocardial infarction was reduced 
by high intake of fish, but the re-
sult was not statistically significant 
(comparing the highest quintile 

with an average intake of 40.4 g/
day and the lowest quintile with 
an average intake of 2.7 g/day,  
RR = 0.78; 95 % CI 0.59–1.03).

The results regarding the association 
between fish intake and risk of CHD as 
well as the risk of non-fatal myocar-
dial infarction indicate a preventive 
effect of fish intake, but they are not 
entirely conclusive. Therefore, further 
studies are necessary.

Fish intake and risk of stroke

The association between fish intake 
and risk of stroke has been inves-
tigated in five meta-analyses [21, 
29–32]. The majority of the respec-
tive prospective cohort studies were 
included in more than one of the five 
meta-analyses and were therefore 
considered several times.

In the meta-analysis of five prospec-
tive cohort studies and one case-con-
trol study by BouZan et al. [29], fish 
intake (no information about quan-
tity or frequency) compared to no 
fish intake was not associated with 
risk of stroke (ΔRR = -0.12; 95 % CI  
0.25; 0.01).
The meta-analysis of 21 prospective 
cohort studies on the association 
between fish intake and risk of ce-
rebrovascular disease by choWdhury 
et al. [30] showed a reduced risk of 
cerebrovascular disease comparing 
the highest with the lowest fish in-
take (RR = 0.88; 95 % CI 0.84–0.93). 
Regarding ischaemic and haemor- 
rhagic stroke, too, a reduced risk was 
shown when comparing the upper 
third with the lower third of intake 
level (RR = 0.93; 95 % CI 0.87–0.94 
for ischaemic stroke; RR = 0.81;  
95 % CI 0.70–0.94 for haemorrhagic 
stroke; results based on data from 
six studies on these endpoints).
The meta-analysis of nine prospec-
tive cohort studies by hE et al. [21] 
showed a reduced risk of stroke 
when comparing fish intake of five 
times a week to fish intake of less 
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than once a month (RR = 0.69;  
95 % CI 0.54–0.88). Subgroup 
analysis revealed a reduced risk 
of stroke in women (RR = 0.64;  
95 % CI 0.46–0.88), but not in men 
(RR = 0.77; 95 % CI 0.52–1.14). 
There also was an inverse associa-
tion with risk of ischaemic stroke 
(RR = 0.65; 95 % CI 0.46–0.93), 
but no association with risk of 
haemorrhagic stroke (RR = 0.80;  
95 % CI 0.44–1.47). 
The comparison between highest 
and lowest intake of fish in the me-
ta-analysis of 15 prospective cohort 
studies by larsson and orsini [31] 
also showed a reduced risk of stroke 
(RR = 0.88; 95 % CI 0.81–0.96). An 
increase in fish take by three por-
tions per week was associated with 
a reduced risk of ischaemic stroke 
(RR = 0.90; 95 % CI 0.84–0.97), 
while there was no association with 
haemorrhagic stroke (RR = 0.90;  
95 % CI 0.76–1.06).
The meta-analysis by Xun et al. 
[32] including 16 prospective cohort  
studies, 13 of which had also been con- 
sidered in the meta-analysis by lars-
son and orsini, showed a reduced risk 
of stroke with fish intake of five times 
a week compared to fish intake of less 
than once a month (HR = 0.87; 95 % 
CI 0.79–0.96). Here as well, subgroup 
analyses demonstrated a reduced 
risk of ischaemic stroke (HR = 0.83;  
95 %  CI 0.75–0.92), but no asso-
ciation with haemorrhagic stroke 
(HR = 0.92; 95 % CI 0.80–1.07). 
Another subgroup analysis re- 
vealed that the inverse association be- 
tween fish intake and risk of stroke 
was observed in North America  
(HR = 0.79; 95 % CI 0.65–0.96), 
but not in Europe (HR = 0.91;  
95 % CI 0.76–1.08) or Asia (HR = 0.89;  
95 % CI 0.72–1.10).

The results of the meta-analyses 
indicate that higher fish intake is 
associated with a reduced risk of 
stroke, especially regarding risk of 
ischaemic stroke.
A more recent prospective cohort 
study supports this evaluation: in-

creased fish intake was associated 
with reduced risk of mortality due 
to ischaemic stroke (HR compar- 
ing extreme quintiles of fish intake 
= 0.63; 95 % CI 0.41–0.94) [33].  
However, a more recent analysis 
of data from the German arm of 
the EPIC study showed no associa-
tion between fish intake and risk of 
stroke (RR = 0.96; 95 % CI 0.73–
1.26) [26]. 

Conclusions

The current data show that intake 
of fatty fish is associated with re-
duced triglyceride concentration and 
increased HDL cholesterol concen- 
tration in plasma, while there is no 
influence on plasma total and LDL 
cholesterol concentrations. Regar-
ding risk of hypertension, the data 
are currently inconclusive. Intake of 
fish is associated with reduced risk 
of CHD mortality and lowers risk 
of stroke. This particularly applies 
to ischaemic stroke, but not to hae-
morrhagic stroke.
The favourable effect of fatty fish 
on blood lipids may partially ex- 
plain the reduction in the CHD mor-
tality as well as lowering the risk of 
ischaemic stroke, the most common 
type of stroke in Europe [34]. In 
order to be able to finally assess the 
effect of fish intake on blood pres-
sure, further prospective studies 
are required. These studies should 
investigate the effect of fatty fish 
in particular and also consider the 
preparation methods, as a high in-
take of table salt may increase blood 
pressure and therefore risk of hae-
morrhagic stroke as well.

Based upon these findings, regular 
intake of fish is recommendable, 
particularly intake of fatty fish like 
salmon, mackerel or herring. Wild-
caught fish should be preferred over 
fish from aquaculture, as the latter 
has a less favourable fatty acid com-
position [35].
Adverse effects of fish intake were 

not observed in the considered stu-
dies. According to the literature, at a 
fish intake of once to twice a week, 
the health benefits of fish intake 
outweigh the potential harm of the 
fish’s pollution load [36–38]. This is 
confirmed by a systematic review by 
the National Evidence Library (NEL) 
of the US-American Dietary Guide-
lines Advisory Committee (DGAC) 
published in 2010, which concludes 
with probable evidence that in the 
amount of up to 340 g per week the 
advantages of fish intake overweigh 
the adverse effects of a potential 
contamination of fish with methyl-
mercury and persistent organic 
pollutants [39].

However, it is not possible to derive 
a defined intake level based on the 
studies presented here, since most of 
the studies did not compare abso-
lute quantities of fish but portions 
or frequencies. For the primary pre-
vention of CHD-related deaths, an 
intake level of 250 mg eicosapentae-
noic acid (EPA) and docosahexaenoic 
acid (DHA) per day is stated in the 
literature. Regarding a food-based 
recommendation on fish intake, 
this intake level of EPA and DHA is  
covered by the intake of one to two 
fish meals per week, provided that 
this means an intake of for example 
70 g of fatty fish. This is an appro-
ximate value, as the content of EPA 
and DHA depends on fish species, 
fishing zone, food/feed and prepa-
ration method [16, 40–42].
Independent of this, fish is a valuable 
source of protein, iodine, selenium 
and vitamin D. However, an intake 
of fish exceeding one or two por-
tions a week should be viewed cri-
tically for reasons of sustainability 
[43].

Science & Research | Overview



Ernaehrungs Umschau international | 7/2016    153

Copyright!
Reproduction and dissemination – also partial – applicable to all media only with 
written permission of Umschau Zeitschriftenverlag GmbH, Wiesbaden.

Conflict of Interest
The authors declare no conflict of interest.

Dipl.-Oecotroph. Jessica Dinter1,2

Dipl. oec. troph. Angela Bechthold1

Prof. Dr. Heiner Boeing3

Prof. Dr. Sabine Ellinger4

Dr. Eva Leschik-Bonnet1

Prof. Dr. Jakob Linseisen5

Prof. Dr. Stefan Lorkowski6

Prof. Dr. med Günther Wolfram7

1  Deutsche Gesellschaft für Ernährung (DGE) 
Godesberger Allee 18, 53175 Bonn

2 E-Mail: dinter@dge.de
3  Deutsches Institut für Ernährungsforschung  

(DIfE), Potsdam-Rehbrücke
4  Hochschule Niederrhein,  

Fachbereich Oecotrophologie,  
Mönchengladbach

5  Helmholtz Zentrum München (HMGU), 
Institute of Epidemiology

6  Friedrich-Schiller-Universität Jena, 
Institut für Ernährungswissenschaften, 
Kompetenzcluster für Ernährung und kardio-
vaskuläre Gesundheit (nutriCARD),  
Halle-Jena-Leipzig

7  Department für Lebensmittel und Ernährung 
der TU München, München

References

1.  Mozaffarian D, Appel LJ, Van Horn L 
(2011) Components of a cardioprotective 
diet: new insights. Circulation 21: 2870–
2891

2.  Deutsche Gesellschaft für Ernährung 
(Hg). Fettzufuhr und Prävention 
ausgewählter ernährungsmitbedingter 
Krankheiten – Evidenzbasierte Leitlinie. 
2. Version, Bonn (2015) URL: www.dge.
de/rd/leitlinien/

3.  Laidlaw M, Cockerline CA, Rowe WJ 
(2014) A randomized clinical trial to 
determine the efficacy of manufactur-
ers’ recommended doses of omega-3 fatty 
acids from different sources in facilitating 
cardiovascular disease risk reduction. Lip-
ids Health Dis 13: 99

4.  Fischer S, Glei M (2015) Health aspects of 
regular consumption of fish and omega-
3-fatty-acids. Ernahrungs Umschau 62: 
140–151

5.  Buyken AE, Flood V, Rochtchina E et 
al. (2010) Modifications in dietary 
fat quality are associated with chan-
ges in serum lipids of older adults 
independently of lipid medication. J 
Nutr 140: 88–94

6.  Fehily AM, Burr ML, Phillips KM et al. 
(1983) The effect of fatty fish on plasma 
lipid and lipoprotein concentrations. Am J 
Clin Nutr 38: 349–351

7.  Lara JJ, Economou M, Wallace AM et al. 
(2007) Benefits of salmon eating on trad-
itional and novel vascular risk factors in 
young, non-obese healthy subjects. Athero-
sclerosis 193: 213–221

8.  Gunnarsdottir I, Tomasson H, Kiely M et 
al. (2008) Inclusion of fish or fish oil in 
weight-loss diets for young adults: effects 
on blood lipids. Int J Obes 32: 1105–1112

9.  Lindqvist H, Langkilde AM, Undeland I et 
al. (2007) Herring (Clupea harengus) sup-
plemented diet influences risk factors for 
CVD in overweight subjects. Eur J Clin Nutr 
61: 1106–1113

10.  Lindqvist HM, Langkilde AM, Undeland I et 
al. (2009) Herring (Clupea harengus) intake 
influences lipoproteins but not inflamma-
tory and oxidation markers in overweight 
men. Br J Nutr 101: 383–390

11.  Brown AJ, Roberts DC, Pritchard JE et al. 
(1990) A mixed Australian fish diet and 
fish-oil supplementation: impact on the 

plasma lipid profile of healthy men. Am J 
Clin Nutr 52: 825–833

12.  Hallund J, Madsen BO, Bügel SH et al. 
(2010) The effect of farmed trout on cardio-
vascular risk markers in healthy men. Br J 
Nutr 104: 1528–1536

13.  Moore CS, Bryant SP, Mishra GD et al. 
(2006) Oily fish reduces plasma triacyl-
glycerols: a primary prevention study in 
overweight men and women. Nutrition 10: 
1012–1024

14.  Leaf DA, Hatcher L (2009) The effect of lean 
fish consumption on triglyceride levels. Phys 
Sportsmed 37: 37–43

15.  Wolmarans P, Benadé AJ, Kotze TJ et al. 
(1991) Plasma lipoprotein response to sub-
stituting fish for red meat in the diet. Am J 
Clin Nutr 53: 1171–1176

16.  Seierstad SL, Seljeflot I, Johansen O et al. 
(2005) Dietary intake of differently fed sal-
mon; the influence on markers of human 
atherosclerosis. Eur J Clin Invest 35: 52–59

17.  Xun P, Hou N, Daviglus M et al. (2011) Fish 
oil, selenium and mercury in relation to inci-
dence of hypertension: a 20-year follow-up 
study. J Intern Med 270: 175–186

18.  Ness AR, Whitley E, Burr ML et al. (1999) 
The long-term effect of advice to eat more 
fish on blood pressure in men with coronary 
disease: results from the diet and reinfarc-
tion trial. J Hum Hypertens 13: 729–733

19.  Ramel A, Martinez JA, Kiely M et al. (2010) 
Moderate consumption of fatty fish reduces 
diastolic blood pressure in overweight and 
obese European young adults during energy 
restriction. Nutrition 26: 168–174

20.  Vandongen R, Mori TA, Burke V et al. (1993) 
Effects on blood pressure of omega 3 fats in 
subjects at increased risk of cardiovascular 
disease. Hypertension 22: 371–379

21.  He K, Song Y, Daviglus ML et al. (2004) 
Accumulated evidence on fish consumption 
and coronary heart disease mortality: a me-
ta-analysis of cohort studies. Circulation 
109: 2705–2711

22.  Whelton SP, He J, Whelton PK et al. (2004) 
Meta-analysis of observational studies on 
fish intake and coronary heart disease. Am J 
Cardiol 93: 1119–1123

23.  König A, Bouzan C, Cohen JT et al. (2005) 
A quantitative analysis of fish consumption 
and coronary heart disease mortality. Am J 
Prev Med 29: 335–346



154    Ernaehrungs Umschau international | 7/2016

Copyright!
Reproduction and dissemination – also partial – applicable to all media only with 
written permission of Umschau Zeitschriftenverlag GmbH, Wiesbaden.Science & Research | Overview

24.  Skeaff CM, Miller J (2009) Dietary fat and 
coronary heart disease: summary of evidence 
from prospective cohort and randomised con-
trolled trials. Ann Nutr Metab 55: 173–201

25.  Zheng J, Huang T, Yu Y et al. (2012) Fish 
consumption and CHD mortality: an up-
dated meta-analysis of seventeen cohort 
studies. Public Health Nutr 15: 725–737

26.  Kühn T, Teucher B, Kaaks R et al. 
(2013) Fish consumption and the risk 
of myocardial infarction and stroke in 
the German arm of the European Pro-
spective Investigation into Cancer and 
Nutrition (EPIC-Germany). Br J Nutr 
110: 1118–1125

27.  Wennberg M, Bergdahl IA, Hallmans G et al. 
(2011) Fish consumption and myocardial 
infarction: a second prospective biomarker 
study from northern Sweden. Am J Clin Nutr 
93: 27–36

28.  Mente A, de Koning L, Shannon HS et al. 
(2009) A systematic review of the evidence 
supporting a causal link between dietary 
factors and coronary heart disease. Arch In-
tern Med 169: 656–659

29.  Bouzan C, Cohen JT, Connor WE et al. 
(2005) A quantitative analysis of fish con-
sumption and stroke risk. Am J Prev Med 
29: 347–352

30.  Chowdhury R, Stevens S, Gorman D 
et al. (2012) Association between fish 
consumption, long chain omega 3 fatty 
acids, and risk of cerebrovascular disease: 
systematic review and meta-analysis. 
BMJ 345: e6698

31.  Larsson SC, Orsini N (2011) Fish 
consumption and the risk of stroke: a 
dose-response meta-analysis. Stroke 
42: 3621–3623

32.  Xun P, Qin B, Song Y et al. (2012) Fish con-
sumption and risk of stroke and its subtypes: 
accumulative evidence from a meta-analysis 
of prospective cohort studies. Eur J Clin Nutr 
66: 1199–1207

33.  Takata Y, Zhang X, Li H et al. (2013) Fish 
intake and risks of total and cause-specific 
mortality in 2 population-based cohort 
studies of 134,296 men and women. Am J 
Epidemiol 178: 46–57

34.  European Registers of Stroke Investigators 
(2009) Incidence of stroke in Europe at the 
beginning of the 21st century. Stroke 40: 
1557–1563

35.  Strobel C, Jahreis G, Kuhnt K (2012) Survey 
of n-3 and n-6 polyunsaturated fatty acids 

in fish and fish products. Lipids Health Dis 
11: 144

36.  Mozaffarian D, Rimm EB (2006) Fish in-
take, contaminants, and human health: 
evaluating the risks and the benefits. JAMA 
296: 1885–1899

37.  EFSA (European Food Safety Authority) 
(2014) Scientific opinion on health benefits 
of seafood (fish and shellfish) consumption 
in relation to health risks associated with 
exposure to methylmercury. EFSA Journal 
12: 3761

38.  EFSA (European Food Safety Authority) 
(2015) Statement on the benefits of fish/
seafood consumption compared to the risks 
of methylmercury in fish/seafood. EFSA 
Journal 13: 3982

39.  DGAC (Dietary Guidelines Advisory Commit-
tee) (2010) What are the benefits in rela-
tionship to the risks for seafood consump-
tion? URL: www.nel.gov/tmp/prn6D7D-
2442CFDB5D749670628A6A70CBBB.pdf  
Zugriff 23.03.15

40.  Candela M, Astiasaran I, Bello J (1998) 
Deep-fat frying modifies high-fat fish 
lipid fraction. J Agric Food Chem 46: 
2793–2796

41.  Aidos I, van der Padt A, Luten JB et al. 
(2002) Seasonal changes in crude and lipid 
composition of herring fillets, byproducts, 
and respective produced oils. J Agric Food 
Chem 31: 4589–4599

42.  Henriques J, Dick JR, Tocher DR et al. (2014) 
Nutritional quality of salmon products 
available from major retailers in the UK: 
content and composition of n-3 long-chain 
PUFA. Br J Nutr 112: 964–975

43.  Deutsche Gesellschaft für Ernährung (DGE) 
(Hg). Vollwertig essen und trinken nach den 
10 Regeln der DGE. 25., überarb. Aufl., Bonn 
(2013)

DOI: 10.4455/eu.2016.032


