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MAIN MESSAGE

A healthy Nordic diet in accordance with the 

recommendation improves the lipids profile

A healthy Nordic diet has a favourable impact 

on blood pressure

A healthy Nordic diet may have a favourable 

impact on inflammation
BACKGROUND Cardiovascular diseases are among the main causes of morbidity and mortal-
ity in Norway. The objective of this article is to provide an overview of literature that describes 
the effect of a Nordic diet in line with the authorities’ dietary advice on risk factors for cardio-
vascular disease.

METHOD Electronic literature searches were undertaken in the PubMed, Cochrane and 
Embase databases. Randomised, controlled studies that described the Nordic diet and car-
diovascular disease were included. A total of 15 articles were included. These are based on 
four dietary intervention studies conducted in the Nordic countries.

RESULTS All of the dietary intervention studies indicated effects on blood lipids. In one of the 
studies, a Nordic diet caused a 21  % reduction in LDL cholesterol levels. Three of the studies 
showed that a Nordic diet reduces blood pressure. Results from two of the studies showed 
that it also improved glucose and insulin sensitivity, but after adjustment for weight loss, 
this effect disappeared. Three of the studies showed that a Nordic diet may positively affect 
inflammation.

INTERPRETATION A diet based on the authorities’ dietary recommendation and consisting 
of Nordic ingredients improves the risk profile in those who are predisposed to developing 
cardiovascular disease.
Cardiovascular diseases are a leading cause
of morbidity and mortality, globally as well
as in Norway (1, 2). It has been well docu-
mented that a Mediterranean diet prevents
development of these diseases (3 – 5). The
Mediterranean diet is characterised by a
high intake of fruits, legumes, vegetables,
olive oil, cereals and nuts, a moderate intake
of fish, lean dairy products and red wine and
a low intake of red meat (6).

It is questionable, however, whether a
single type of regional diet should be recom-
mended world-wide – because of the cost,
limited access to relevant ingredients and
cultural differences in eating habits (7 – 9).
The kinds of food that we eat have a major
impact on the environment, since foods are
transported over long distances (10). To take
regional differences in terms of food culture
as well as agricultural conditions and sus-
tainability into account, a healthy Nordic
diet has been proposed as an alternative to
the Mediterranean diet (11).

This diet consists of ingredients found in
the Nordic region – berries, cabbage, fish
and seafood, lean game meat, rapeseed oil
and cereals such as oats, rye and barley, all
of which are included in the authorities’
dietary recommendations (12). This review
article describes the effect of a Nordic diet
consisting of regional foods on risk factors
for cardiovascular disease.

Method
On 8 August 2016 we conducted a search in
the PubMed, Cochrane and Embase data-
bases. The search terms «Nordic diet AND
health effects» produced a total of 98 hits,
reduced to 83 after removal of duplicates
(Figure 1). After excluding articles that did
not relate to health effects of a Nordic diet a
total of 23 remained, whereof 12 reported
results from randomised, controlled studies
of cardiovascular disease in adults. In addi-
tion, we included three additional articles
that described health effects of key Nordic
ingredients but were not encompassed by
the search.

A total of 15 articles are included in this
summary. No time limit was defined with
regard to publication year, but the searches
were restricted to studies of humans and
full-text articles (not conference papers).
Searches in PubMed included articles in
Norwegian, Swedish, Danish and English.
No language restrictions were defined for
searches in the Cochrane Library and Em-
base databases.

The 15 articles (13 – 27) that were
included are based on four randomised, con-
trolled dietary intervention studies (Table 1)
(13, 15, 18, 19, 28, 29). These studies were
conducted in Sweden (NORDIET) on per-
sons with moderately elevated cholesterol
levels; in Denmark (New Nordic Diet,
NND) on overweight people; and in Finland
(SYSDIMET) on moderately overweight
people with reduced glucose metabolism.
Finally, a joint Nordic intervention study
(SYSDIET) had been conducted in Finland,
Sweden, Denmark and Iceland on people
with metabolic syndrome.
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Altogether 600 persons were randomised
and 505 completed the intervention studies,
which lasted for 6 – 26 weeks. The highest
rate of attrition was found in the SYSDIET
and NND studies, where a total of 34 parti-
cipants dropped out of each study. The SYS-
DIET study had its greatest attrition in the
control group (n = 26), the NND study had
the greatest attrition from the group that ate
the Nordic diet (n = 22). The SYSDIMET
study had a total attrition of 25 participants,
equally divided between the groups. In the
NORDIET study, one participant from each
group dropped out. The reasons for attrition
varied, but the main ones were difficulties in
eating the food, lack of motivation and lack
of time.

Lipids
All the dietary intervention studies deter-
mined that a Nordic diet had an effect on
blood lipids.

In the NORDIET study (Table 1), total
cholesterol levels were reduced by 0.98
mmol/l and the LDL cholesterol level by
0.83 mmol/l in the group that ate a Nordic
diet. In the control group, total cholesterol
levels increased by 0.23 mmol/l, whereas
the LDL cholesterol level increased by 0.10
mmol/l. The changes were significantly dif-
ferent in the two groups (p < 0.0001 and

p < 0.001 respectively). At baseline, the diet
was more or less identical. It was the reduc-
tion in serum concentration of the saturated
fatty acids C14:0, C15:0 and C18:0 and the
increase in the polyunsaturated omega-3
fatty acid 22:6, n-3 that was related to the
improvement in the lipid profile (22).

In the SYSDIET study (Table 1) the non-
HDL cholesterol level was reduced by 0.22
mmol/l and 0.06 mmol/l among those who
ate a Nordic diet and in the control group
respectively. The change was significantly
different in the two groups (p = 0.04) (15).

In the NND study (Table 1), the levels of
triglycerides, total cholesterol and VLDL
cholesterol were reduced by 0.04 mmol/l,
0.17 mmol/l and 0.02 mmol/l respectively in
the group that ate the Nordic diet. In the con-
trol group, the levels of triglycerides, total
cholesterol and VLDL cholesterol increased
by 0.16 mmol/l, 0.08 mmol/l and 0.06
mmol/l respectively. The changes were
significantly different in the two groups
(p = 0.004, p = 0.010 and p = 0.008 respec-
tively) (18). Weight reductions were found
in both groups at the end of the intervention,
but the change was greater among those who
had eaten a Nordic diet, and it was signi-
ficantly greater than in the control group
(p < 0.001). After adjustment for weight
change, there was a significant reduction in

the triglyceride (p < 0.046) and VLDL cho-
lesterol levels (p = 0.05) only in the group
that had eaten a Nordic diet, when compared
to the control group. The weight change was
maintained after another 52 weeks (21).

The total cholesterol and LDL cholesterol
levels are key risk factors for development
of cardiovascular disease (30, 31), and these
studies show that a healthy Nordic diet has a
favourable effect on the risk profile among
persons who are at risk of developing car-
diovascular disease. Statin treatment redu-
ces the LDL cholesterol level by 30 – 60  %
(32). A 21  % reduction in the LDL choles-
terol level after a change of diet in the NOR-
DIET study (13) is clinically relevant, and
the effect is considerable in light of the fact
that the diet includes a number of compo-
nents that give rise to biological effects.

The strong reduction in LDL cholesterol
level in the NORDIET study may be caused
by the fact that the intake of saturated fat
was reduced from 14 per cent of energy to 5
per cent of energy in the group that ate a
Nordic diet, in addition to an increased
intake of fibre, as recommended by previous
studies (31). Such a change in the intake of
saturated fat may be difficult to achieve
unless the participants are provided with all
the food they are intended to consume.

In the SYSDIET study, in which the par-
ticipants were given advice on replacing
food items or reducing the intake of certain
products, the change in intake of saturated
fats was smaller than in the NORDIET
study. In the SYSDIET study, post hoc ana-
lyses were made of the participants’ diet on
the basis of biomarkers in blood linked to
intake of oily fish, vegetables, wholegrain
cereals and linseed oil. Judging from bio-
marker levels in the bloodstream, those who
maintained the highest degree of compli-
ance achieved a favourable effect on their
total cholesterol and LDL cholesterol levels
(24).

This corroborates the findings that the
better the compliance with the dietary
advice, the greater the reduction in risk of
cardiovascular disease. In addition, a signi-
ficant change in the plasma lipidomic profile
(all types of lipid metabolites in plasma) was
observed between the groups in the SYS-
DIET study (25). Profiling of all lipids in the
blood can more sensitively register meta-
bolic changes and specific lipid metabolites
linked to risk of disease (33). In the SYS-
DIET study, the level of metabolites (plas-
malogens) with antioxidant properties
increased, and the level of metabolites (cera-
mides) that are linked to the development of
insulin resistance was reduced in the group
with a Nordic diet (25). The meaning of
these results is uncertain.

In the SYSDIMET study (Table 1), an

Figure 1  Procedure for selection of articles from searches in the databases PubMed, Cochrane and Embase 
with the search terms «Nordic diet AND health effects»

Total number of articles: 15
Based on four dietary intervention studies: 

NORDIET, SYSDIET, SYSDIMET  
and New Nordic Diet (NND)

Number of articles after removal  
of duplicates: 83

Identification of articles from  
database searches: 98

Number of articles after exclusion of cohort  
and cross-sectional studies: 12

Number of articles after assessment  
of suitability:      23

Number of articles excluded: 15

Number of articles excluded: 60

Number of articles excluded:  11

Number of articles included from  
the authors’ literature archive:  3
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Table 1  Overview of the diets in the intervention studies 

Study Group with a healthy Nordic diet Control group diet 

Number 
of parti-
cipants

Dura-
tion Inclusion criteria

The NORDIET 
study (13)

All food was provided to the participants, and 
all meals with the exception of breakfast were 
pre-prepared. The nutrients in the menu were 
based on Nordic Nutrition recommendations. 
The food items were to be available in stores, 
and 80  % of the food was to be possible to 
source from the Nordic region (28). The food 
was to be eaten ad libitum.

Cereals: Wholegrain in breakfast cereals, 
bread, porridge and pasta (rye, barley and 
oats).

Vegetables, fruits, berries: Root vegetables, 
apples, pears, blueberries and lingonberries.

Fats: vegetable rapeseed/sunflower/linseed 
oil (38  % fat) without added plant sterols 
for sandwiches, liquid vegetable rapeseed/
sunflower/linseed oil-based margarines for 
cooking (80  % fat). Rapeseed oil for dressings.

Dairy products: Lean dairy products and cheese 
( 17  % fat).

Fish: Oily fish (salmon, mackerel, herring).

Meat: Chicken, beef, pork, lamb and reindeer.

Beverages: Normal alcohol intake, water, tea, 
coffee, fruit and vegetable juices, non-alco-
holic beer.

Encouraged to maintain 
their usual diet. No food 
was provided.

 88 6 weeks Healthy, 25 – 65 years, 
plasma LDL-C  3.5 
mmol/l; BMI  20 kg/m2 

and  31 kg/m2; and 
haemoglobin concentra-
tion  120 g/l for women 
and  130 g/l for men

The SYSDIET 
study (15)

The diet was based on the Nordic nutrition 
recommendations. The participants were 
advised about what to eat, and certain pro-
ducts were provided. Isocaloric diet.

Cereals:  25  % of the total energy was to 
come from wholegrain products (whereof 
50  % from rye, barley and oats). Wholegrain 
pasta and rice ( 6 g fibre/100 g)  2 – 3 meals/ 
week. Bread ( 6 g fibre/100 g),  6 slices/day.

Vegetables, fruits and berries:  500 g/day, of 
which berries  150 – 200 g/day, fruit  175 
g/day and vegetables  175 g/day.

Fats: Rapeseed oil. Rapeseed and/or sun-
flower and/or soybean oil-based margarine 
for sandwiches.

Dairy products: Lean dairy products  1  % fat, 
cheese  17  % fat, avoid yoghurts and milk 
products containing sugar.

Fish:  3 meals/week, whereof 2 from oily 
and 1 from white fish.

Meat: Primarily white meat, chicken and 
game.

Beverages: No beverages containing sugar.

The diet was based on 
data from national nutri-
tion surveys in the Nordic 
region. The participants 
were advised about what 
to eat. Some products 
were provided.

Cereals:  25  % of the 
energy from refined pro-
ducts, whereof  90  % 
from wheat.

Vegetables, fruits and ber-
ries: 200 – 250 g/day, no 
blueberries.

Fats: Butter and other 
products made from dairy 
fats.

Dairy products: No restric-
tions.

Fish:  1 meal/week.

Meat: No restrictions.

Beverages: No restric-
tions. 

200 18 – 24 
weeks

30 – 65 years, BMI 27 – 38 
kg/m2, fasting plasma 
glucose  7.0 mmol/l 
and 2-hour glucose value 
< 11.1 mmol/l with an oral 
glucose test and two other 
criteria for metabolic syn-
drome (IDF criteria).
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increased intake of fish was associated with
an increase in large HDL particles (17). In
the NORDIET study, the level of HDL cho-
lesterol was reduced by 0.08 mmol/l in the
group with a Nordic diet, while increasing
by 0.11 mmol/l in the control group. The
effect was significantly different in the two
groups (p = 0.001) (13). In the SYSDIET
and NND studies, the HDL cholesterol level
did not change significantly (15, 18).

The impact of HDL cholesterol levels on
the risk of cardiovascular disease remains
unclear. Although observational studies have
shown that a high level of HDL cholesterol is
associated with a lower risk of cardiovascu-
lar disease (34), the clinical importance of a
reduction in HDL cholesterol levels is
unknown, since studies of drugs that increase
HDL cholesterol levels have not found any
reduction in cardiovascular disease (35, 36).
Compared to the positive effect of reduced
total cholesterol and LDL cholesterol levels,
this small reduction in HDL cholesterol
levels most likely plays a minor role for the
risk of cardiovascular disease.

Blood pressure
In three of the four intervention studies a sig-
nificant reduction in blood pressure was ob-
served after intake of a Nordic diet. In the
SYSDIET study no effect on the systolic or
diastolic blood pressure was observed (15),
but in a sub-project that included only partici-
pants in Denmark, 24-hour diastolic blood
pressure was reduced by 3.7 mm Hg and aver-
age arterial blood pressure by 3.9 mm Hg in
the 37 individuals who ate a Nordic diet. In
the control group, there was an increase of 0.8
mm Hg and 0.4 mm Hg in 24-hour diastolic
blood pressure and average arterial blood
pressure respectively. The changes were sig-
nificantly different in the two groups
(p = 0.001 and p = 0.006 respectively). There
was no effect on systolic blood pressure.

In the NORDIET study, systolic blood
pressure was reduced by 6.55 mm Hg in those
who ate a Nordic diet, while increasing by 0.6
mm Hg in the control group. The difference
was significant (p < 0.008), but this effect dis-
appeared after adjustment for weight change
in the group with a Nordic diet. In the NND

study, systolic and diastolic blood pressure
was reduced by 4.48 mm Hg and 3.08 mm Hg
respectively. In the control group, systolic and
diastolic blood pressure increased by 0.72
mm Hg and 0.11 mm Hg respectively. The
changes were significant in the two groups
(p = 0.001 and p = 0.009 respectively) (18).
The change in systolic blood pressure in the
NND group remained significant after adjust-
ment for weight loss (p = 0.041).

There are reasons to assume that diastolic
blood pressure may possibly predict mortal-
ity for people younger than 50 years (37).
The observed reduction in blood pressure in
the SYSDIET study could therefore be im-
portant; the results correspond to those in
studies of the Mediterranean diet (38, 39).
Given that the diet in the SYSDIET study
was isocaloric and the participants’ body
weight remained stable, weight loss cannot
explain the observed reduction in blood
pressure.

Salt intake has been shown to have an
effect on blood pressure (31). The changes
in blood pressure in the SYSDIET sub-pro-

The New Nor-
dic Diet (NND) 
study (18)

A diet based on 15 food groups , primarily 
organically grown and of Nordic origin, based 
on the national nutrition recommendations 
and the Nordic nutrition recommendations 
(29). The participants collected food at no 
charge from a research store, and a specially 
prepared cookbook was to be used for prepa-
ration of meals.

More calories from plants and fewer from meat: 
Legumes, root vegetables, herbs, potatoes, 
wholegrain cereals, fruit (apples, pears).

More foods from the sea and lakes: Fish, shell-
fish, seaweed.

More foods from the forest/grown in the wild: 
Berries, nuts, mushrooms, game meat.

The diet was based on 
ingredients that are char-
acteristic of Danish eating 
habits as described by 
national nutrition surveys. 
The participants collected 
food at no charge from a 
research store, and a spe-
cially prepared cookbook 
of traditional Danish dis-
hes was to be used.

Refined products of pasta 
and rice.

Vegetables with little 
fibre and imported fruits 
(citrus, bananas, melon).

Dairy products and cheese, 
products containing 
sugar. 

181 26 weeks 18 – 65 years, waist mea-
surement  80 cm for 
women and  94 cm for 
men. In addition, one 
or more of the following 
criteria:

Plasma triglyceride con-
centration  1.7 mmol/l, 
HDL-C concentration 
 1.03 mmol/l for men, 
 1.29 mmol/l for women, 
hypertension (systolic/ 
diastolic blood pressure 
> 130/85 mm Hg), weake-
ned fasting glucose.

The SYSDIMET 
study (19)

The participants were advised about what 
to eat, and products were provided.

Healthy diet group

Cereals:  20 – 25  % of the total energy (90  % 
rye bread), wholegrain pasta ( 6 g fibre/
100 g), 3.5 dl/week.

Fish: 3 meals/week of oily fish (100 – 150 
g/serving).

Blueberries: 3 servings/day (300 g/day in total).

Wholegrain enriched diet group

Cereals:  20 – 25  % of the total energy (90  % 
rye bread), wholegrain pasta ( 6 g fibre/100g), 
3.5 dl/week, wholegrain biscuits (1 serving/
day, 8 – 8.5 g fibre/100 g).

Fish: No change of previous habits.

Berries: No change of previous habits.

The participants were 
advised about what to eat, 
and products were pro-
vided.

Cereals: Replace regular 
bread with bread from 
wheat (3 – 4 g fibre/100 g), 
pasta (< 6 g fibre/100 g) 
Max. 1 – 2 servings of rye 
products/day.

Fish: Max. 1 meal/week.

Berries: Blueberries were 
not permitted and max. 
3 – 4 servings of other ber-
ries/week (1 dl/serving).

106 12 weeks 40 – 70 years, lowered 
fasting glucose 5.6 – 6.9 
mmol/l or lowered glu-
cose tolerance 7.8 – 11 
mmol/l with oral glucose 
test, plus at least two of 
the following:

BMI 26 – 39 kg/m2, waist 
measurement  102 cm 
in men,  88 cm in women, 
serum triglyceride >1.7 
mmol/l, HDL-C < 1.0 
mmol/l in men and < 1.3 
mmol/l in women, and 
blood pressure  130/
 85 mm Hg.
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ject was not associated with changes in salt
intake. This indicates that it is the combina-
tion of food items in the Nordic diet that
helps lower blood pressure.

Glucose metabolism 
and insulin sensitivity
In two of the four intervention studies, chan-
ges were observed in the markers for glu-
cose and insulin sensitivity. In the NOR-
DIET study, the insulin level was reduced by
0.5 mU/l, and insulin sensitivity, measured
as HOMA-IR, was reduced by 0.11 in the
group that ate the Nordic diet. In the control
group, the insulin level increased by 0.90 U/l,
and HOMA-IR increased by 0.22. The chan-
ges were significantly different in the two
groups (p = 0.01 and p = 0.01 respectively),
but the difference disappeared after adjust-
ment for weight change.

In the NND study, the level of fasting glu-
cose was reduced by 0.16 mmol/l and 0.05
mmol/l in the group that ate the Nordic diet
and the control group respectively. The chan-
ges were significantly different (p = 0.040),
but disappeared after adjustment for weight
change (18). This indicates that the insulin
and glucose sensitivity was mainly affected
by the weight change, and that dietary chan-
ges play a lesser role.

This result is consistent with the absence
of effect on glucose and insulin sensitivity in
the SYSDIET and SYSDIMET studies,
where the participants maintained a stable
weight throughout the study period (15, 19).
In the NND study, plasma metabolome ana-
lyses (measurement of all types of metabo-
lites in plasma) that linked weight changes
and improved insulin sensitivity to meta-
bolic processes such as increased ketosis
and increased gluconeogenesis were also
undertaken (23).

Inflammation
In three of the four intervention studies it was
demonstrated that a Nordic diet may have
an effect on inflammation markers. In the
SYSDIMET study (19), the serum level of
E-selectin was significantly reduced with a
diet based on oily fish, blueberries and
wholegrain cereals (p = 0.04). There was also
a significant reduction in the level of high-
sensitivity CRP (hsCRP) of 0.3 mg/l within
the group that ate wholegrain cereals
(p = 0.02). Elevated levels of hsCRP increase
the risk of cardiovascular disease (40).

Among those participants in the SYS-
DIMET study that did not use statins there
was an association between increased intake
of fibre and marine omega-3 fatty acids and
a reduced level of E-selectin. There was a
significant correlation between a higher
intake of bread, especially rye bread, and a
lower level of hsCRP. This may indicate that

marine omega-3 fatty acids and fibre could
be key factors in the Nordic diet when it
comes to reducing inflammation.

In the SYSDIET study, an increase in the
inflammation marker IL-1Ra was observed
in the group with a control diet when com-
pared to the intervention group (p < 0.0001).
However, there was no increase in any other
inflammation markers (15). IL-1Ra is con-
sidered a sensitive marker for inflammation
in persons with overweight and metabolic
syndrome. It has been shown to predict
onset of type-2 diabetes and progression
from metabolic syndrome to type-2 diabetes
(41 – 44). In the SYSDIET study, there was
an association between intake of saturated
fats and an elevated IL-1Ra level (15).

To obtain a better biological under-
standing of the function of adipose tissue
and the impact of diet on inflammation, gene
expression in adipose tissue was examined
in the SYSDIET study (27). The results
showed that a Nordic diet leads to a reduced
expression of genes that code for inflamma-
tory markers. These results concur with the
results from a study on the Mediterranean
diet, showing that Mediterranean foods may
modulate the expression of genes that code
for proatherogenic factors in adipose tissue
(45). In the SYSDIET study, the expression
of inflammatory genes in peripheral leuko-
cytes after a glucose tolerance test was
reduced by a Nordic diet, but the clinical
importance of this finding for the develop-
ment of metabolic syndrome remains uncer-
tain (26).

In the NORDIET study, there was a sig-
nificant difference in the changes in the
levels of cathepsin S between the groups
(p = 0.03) (14). Cathepsin S is a proteolytic
enzyme found in macrophages and smooth
muscular cells in atheromatous lesions in
arteries. An elevated level of cathepsin S in
serum is linked to cardiovascular disease,
diabetes and inflammation, and the level is
elevated in adipose tissue and serum in over-
weight individuals (46, 47). The reduction in
cathepsin S was correlated with weight loss
and a reduction in total cholesterol and LDL
cholesterol levels, which may indicate that
the level of cathepsin S is not directly influ-
enced by the diet.

Discussion
A Nordic diet based on the authorities’ die-
tary advice and consisting of Nordic foods
affects a number of key risk factors for car-
diovascular disease. The effect in terms of
reduction in cholesterol level and blood
pressure is equal to the effect observed with
a Mediterranean and other equivalent diets
(48).

In Norway and several other Western coun-
tries, average blood pressure has declined

since the 1980s (49, 50), even in those who
use no antihypertensive drugs and in spite of
weight gain. The reason is unknown, but a
reduced intake of salt and an increased intake
of fruits and vegetables, which contain a lot of
potassium, may be of importance – and line
with the findings in this review article. In
addition, some of the studies showed that a
healthy Nordic diet reduces body weight,
which in turn affects some of the risk factors,
including insulin and glucose sensitivity.
Whether the effect of a Nordic diet is just as
beneficial as that of a Mediterranean diet is
unknown, since no randomised, controlled
dietary studies that directly compare their
respective effects are available.

In a dietary intervention it is a challenge
to decide what the control group should eat.
A weakness found in three of the studies is
that the control groups were provided with
guidelines that may pull their diet in an
«unhealthy» direction – a maximum of one
fish-based meal per week, use of butter and
dairy fats, vegetables with little fibre con-
tent, products containing sugar, no intake of
blueberries and restrictions on the intake of
other berries (Table 1). This tends to rein-
force the observed intervention effect. How-
ever, it highlights the impact of a Nordic diet
based on the authorities’ dietary advice ver-
sus adhering to a «habitual» diet.

Cardiovascular diseases give rise to
increased morbidity and mortality, and
drugs for prevention and treatment of these
diseases are among the most sold in Norway
(51). The authorities’ dietary advice, pro-
vided with a view to improving public health
(12), implies consumption of foodstuffs
equivalent to those recommended in the stu-
dies that are summarised in this article.

All the studies included in this review
article describe risk markers, not hard
endpoints. We cannot therefore draw con-
clusions regarding the effect of a Nordic diet
on the incidence of disease or possible pro-
gnoses. On the other hand, a Mediterranean
diet has been shown to result in a reduced
prevalence of cardiovascular disease in per-
sons who are at risk of developing disease
(3). It would thus be of considerable interest
to undertake an equivalent study in the Nor-
dic countries with hard endpoints to be able
to document whether a Nordic diet based on
Nordic foodstuffs and the authorities’ die-
tary advice has an impact in persons with
risk factors (early secondary prevention)
and the population as a whole.

The gain in the form of better public
health is greater in the case of a modest die-
tary change in a favourable direction in the
population as a whole (primary prevention)
than in a targeted intervention among pa-
tients and people who are at risk. Among the
studies described in this article, only the
Tidsskr Nor Legeforen nr. 10, 2017; 137   725
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SYSDIET study investigated the effect of
communication of the Nordic nutrition
recommendations. This communication was
undertaken by clinical nutritionists who pro-
vided advice on the kinds of food items that
the participants should choose, in addition to
provision of certain key food items.

A recent Norwegian study in which a few
commercially available food items were
replaced by equivalent products that had a
better composition of fatty acids (a higher
proportion of polyunsaturated fats) for eight
weeks found clinically relevant changes in
the total cholesterol and LDL cholesterol
levels resulting from minor changes to the
daily diet (52). The change in LDL choles-
terol level was identical to the change found
in the Improve-it study, which tested the
effect of ezemitibe as add-on therapy to sta-
tin treatment (53). This showed that dietary
change may be as effective as add-on medi-
cation for those who receive statin treatment.
It is therefore crucial for doctors and clinical
nutritionists jointly to communicate this
knowledge and motivate patients to eat in ac-
cordance with the current dietary guidelines.

By maintaining a Nordic diet with Nordic
ingredients that are easily available and well
known, food can be good medicine.

Astrid Berild (born 1987) 

former medical student at the University of 

Oslo, now house officer at Drammen Hospital.

The author has completed the ICMJE form 

and declares no conflicts of interest.

Kirsten B. Holven (born 1963) 

nutritionist, professor of clinical nutrition and 

head of section.

The author has completed the ICMJE form 

and declares the following conflicts of interest: 

She has received contributions from Mills, TINE, 

Amgen, Olympic Seafood, Sanofi and Pronova.

Stine M. Ulven (born 1970) 

nutritionist and professor of nutrition. She is 

a partner in a Nordic centre for research excel-

lence in food, nutrition and health, called SYS-

DIET, whose objective is to study the health 

effects of the Nordic diet. Much of the literature 

referred to in this article is drawn from the 

SYSDIET study.

The author has completed the ICMJE form 

and declares the following conflicts of interest: 

She has received contributions from Mills, TINE 

and Olympic Seafood.

References

1. Selmer R, Hovda GE, Iversen S-G et al. Hjerte- 
og karsykdommer i Norge. Folkehelserapporten 
2014. Oslo: Folkehelseinstituttet, 2014. 
https://fhi.no/nettpub/helse-og-sykdom/hjerte--
og-karsykdommer-i-norge---f/ (23.3.2017).

2. World Health Organization and Ebooks Corpora-
726
tion. World Health Statistics 2015. Genève: WHO, 
2015.

3. Estruch R, Ros E, Salas-Salvadó J et al. Primary 
prevention of cardiovascular disease with a Medi-
terranean diet. N Engl J Med 2013; 368: 1279 – 90.

4. de Lorgeril M, Renaud S, Mamelle N et al. Medi-
terranean alpha-linolenic acid-rich diet in second-
ary prevention of coronary heart disease. Lancet 
1994; 343: 1454 – 9.

5. Esposito K, Kastorini CM, Panagiotakos DB et al. 
Mediterranean diet and metabolic syndrome: an 
updated systematic review. Rev Endocr Metab 
Disord 2013; 14: 255 – 63.

6. Shen J, Wilmot KA, Ghasemzadeh N et al. Mediter-
ranean Dietary Patterns and Cardiovascular 
Health. Annu Rev Nutr 2015; 35: 425 – 49.

7. Papadaki A, Scott JA. The impact on eating habits 
of temporary translocation from a Mediterranean 
to a Northern European environment. Eur J Clin 
Nutr 2002; 56: 455 – 61.

8. Roininen K, Tuorila H, Zandstra EH et al. Differ-
ences in health and taste attitudes and reported 
behaviour among Finnish, Dutch and British con-
sumers: a cross-national validation of the Health 
and Taste Attitude Scales (HTAS). Appetite 2001; 
37: 33 – 45.

9. Mackenbach JP. The Mediterranean diet story 
illustrates that «why» questions are as important 
as «how» questions in disease explanation. J Clin 
Epidemiol 2007; 60: 105 – 9.

10. Pretty JN, Ball AS, Lang T et al. Farm costs and 
food miles: an assesment of the full cost of the UK 
weekly food basket. Food Policy 2005; 30: 1 – 19 .

11. Bere E, Brug J. Towards health-promoting and 
environmentally friendly regional diets – a Nordic 
example. Public Health Nutr 2009; 12: 91 – 6.

12. Helsedirektoratet. Kostråd. 
https://helsedirektoratet.no/publikasjoner/kostrad-
for-a-fremme-folkehelsen-og-forebygge-kroniske-
sykdommer-metodologi-og-vitenskapelig-
kunnskapsgrunnlag (23.3.2017).

13. Adamsson V, Reumark A, Fredriksson IB et al. 
Effects of a healthy Nordic diet on cardiovascular 
risk factors in hypercholesterolaemic subjects: 
a randomized controlled trial (NORDIET). J Intern 
Med 2011; 269: 150 – 9.

14. Jobs E, Adamsson V, Larsson A et al. Influence of a 
prudent diet on circulating cathepsin S in humans. 
Nutr J 2014; 13: 84.

15. Uusitupa M, Hermansen K, Savolainen MJ et al. 
Effects of an isocaloric healthy Nordic diet on 
insulin sensitivity, lipid profile and inflammation 
markers in metabolic syndrome – a randomized 
study (SYSDIET). J Intern Med 2013; 274: 52 – 66.

16. Brader L, Uusitupa M, Dragsted LO et al. Effects 
of an isocaloric healthy Nordic diet on ambulatory 
blood pressure in metabolic syndrome: a random-
ized SYSDIET sub-study. Eur J Clin Nutr 2014; 68: 
57 – 63.

17. Lankinen M, Kolehmainen M, Jääskeläinen T et al. 
Effects of whole grain, fish and bilberries on 
serum metabolic profile and lipid transfer protein 
activities: a randomized trial (Sysdimet). PLoS One 
2014; 9: e90352.

18. Poulsen SK, Due A, Jordy AB et al. Health effect 
of the New Nordic Diet in adults with increased 
waist circumference: a 6-mo randomized con-
trolled trial. Am J Clin Nutr 2014; 99: 35 – 45.

19. de Mello VD, Schwab U, Kolehmainen M et al. 
A diet high in fatty fish, bilberries and wholegrain 
products improves markers of endothelial function 
and inflammation in individuals with impaired 
glucose metabolism in a randomised controlled 
trial: the Sysdimet study. Diabetologia 2011; 54: 
2755 – 67.

20. Lankinen M, Schwab U, Kolehmainen M et al. 
Whole grain products, fish and bilberries alter glu-
cose and lipid metabolism in a randomized, con-
trolled trial: the Sysdimet study. PLoS One 2011; 6: 
e22646.

21. Poulsen SK, Crone C, Astrup A et al. Long-term 
adherence to the New Nordic Diet and the effects 
on body weight, anthropometry and blood pres-
sure: a 12-month follow-up study. Eur J Nutr 2015; 
54: 67 – 76.

22. Adamsson V, Cederholm T, Vessby B et al. Influ-
ence of a healthy Nordic diet on serum fatty acid 
composition and associations with blood lipopro-
teins – results from the NORDIET study. Food Nutr 
Res 2014; 58: 24114.

23. Khakimov B, Poulsen SK, Savorani F et al. New 
Nordic Diet versus Average Danish Diet: A Ran-
domized Controlled Trial Revealed Healthy Long-
Term Effects of the New Nordic Diet by GC-MS 
Blood Plasma Metabolomics. J Proteome Res 
2016; 15: 1939 – 54.

24. Marklund M, Magnusdottir OK, Rosqvist F et al. 
A dietary biomarker approach captures compli-
ance and cardiometabolic effects of a healthy 
Nordic diet in individuals with metabolic syn-
drome. J Nutr 2014; 144: 1642 – 9.

25. Lankinen M, Schwab U, Kolehmainen M et al. A 
Healthy Nordic Diet Alters the Plasma Lipidomic 
Profile in Adults with Features of Metabolic Syn-
drome in a Multicenter Randomized Dietary Inter-
vention. J Nutr 2016; jn220459. E-publisert 
9.3.2016..

26. Leder L, Kolehmainen M, Narverud I et al. Effects 
of a healthy Nordic diet on gene expression chan-
ges in peripheral blood mononuclear cells in 
response to an oral glucose tolerance test in sub-
jects with metabolic syndrome: a SYSDIET sub-
study. Genes Nutr 2016; 11: 3.

27. Kolehmainen M, Ulven SM, Paananen J et al. 
Healthy Nordic diet downregulates the expression 
of genes involved in inflammation in subcutaneous 
adipose tissue in individuals with features of the 
metabolic syndrome. Am J Clin Nutr 2015; 101: 
228 – 39.

28. Adamsson V, Reumark A, Cederholm T et al. What 
is a healthy Nordic diet? Foods and nutrients in the 
NORDIET study. Food Nutr Res 2012; 56: 18189.

29. Mithril C, Dragsted LO, Meyer C et al. Dietary com-
position and nutrient content of the New Nordic 
Diet. Public Health Nutr 2013; 16: 777 – 85.

30. Wilson PWF. Overview of the risk equivalents and 
established risk factors for cardiovascular disea-
ses. Uptodate 2015. www.uptodate.com/contents/
overview-of-the-risk-equivalents-and-established-
risk-factors-for-cardiovascular-disease?source=
machineLearning&search=Cardiovascular+
disease+and+risk+factors&selectedTitle=1%7E150
&sectionRank=1&anchor=H2 (25.8.2015).

31. Diet, Nutrition and the Prevention of Chronic 
Diseases: report of a joint WHO/FAO expert con-
sultation. Report No. 916 WHO technical report 
series. Genève: WHO, 2002.

32. Rosenson R. Statins: actions, side effects and 
administration. Uptodate 2015. www.uptodate.
com/contents/statins-actions-side-effects-and-
administration?source=machineLearning&
search=Statins+and+LDL+reduction&selectedTitle
=1  %7E150&sectionRank=2&anchor=H30 (28.9.2015).

33. Rhee EP, Cheng S, Larson MG et al. Lipid profiling 
identifies a triacylglycerol signature of insulin 
resistance and improves diabetes prediction in 
humans. J Clin Invest 2011; 121: 1402 – 11.

34. Njølstad I, Mathiesen EB, Schirmer H et al. The 
Tromsø study 1974 – 2016: 40 years of cardio-
vascular research. Scand Cardiovasc J 2016; 50: 
276 – 81.

35. Barter PJ, Caulfield M, Eriksson M et al. Effects 
of torcetrapib in patients at high risk for coronary 
events. N Engl J Med 2007; 357: 2109 – 22.

36. Schwartz GG, Olsson AG, Abt M et al. Effects of 
dalcetrapib in patients with a recent acute coro-
nary syndrome. N Engl J Med 2012; 367: 2089 – 99.

37. Basile J, Block M. Overview of hypertension in 
adults. Uptodate 2015. www.uptodate.com/
contents/overview-of-hypertension-in-adults?
source=see_link&sectionName=DEFINITIONS&
anchor=H2 (9.9.2015).

38. Estruch R, Martínez-González MA, Corella D et al. 
Effects of a Mediterranean-style diet on cardiovas-
cular risk factors: a randomized trial. Ann Intern 
Med 2006; 145: 1 – 11.

39. Kastorini CM, Milionis HJ, Esposito K et al. The 
effect of Mediterranean diet on metabolic syn-
drome and its components: a meta-analysis of 50 
studies and 534,906 individuals. J Am Coll Cardiol 
2011; 57: 1299 – 313. >>>
Tidsskr Nor Legeforen nr. 10, 2017; 137



REVIEW ARTICLE
40. Morrow D. Screening for cardiovascular risk with 
C-reactive protein. Uptodate 2015. www.uptodate.
com/contents/screening-for-cardiovascular-risk-
with-c-reactive-protein?source=machineLearning
&search=Cardiovascular+disease+and+CRP&
selectedTitle=2  %7E150&sectionRank=2&anchor=
H4 (9.9.2015).

41. Festa A, Hanley AJ, Tracy RP et al. Inflammation in 
the prediabetic state is related to increased insulin 
resistance rather than decreased insulin secre-
tion. Circulation 2003; 108: 1822 – 30.

42. Salmenniemi U, Ruotsalainen E, Pihlajamäki J 
et al. Multiple abnormalities in glucose and energy 
metabolism and coordinated changes in levels of 
adiponectin, cytokines, and adhesion molecules 
in subjects with metabolic syndrome. Circulation 
2004; 110: 3842 – 8.

43. Carstensen M, Herder C, Kivimäki M et al. Accele-
rated increase in serum interleukin-1 receptor 
antagonist starts 6 years before diagnosis of type 2 
diabetes: Whitehall II prospective cohort study. 
Diabetes 2010; 59: 1222 – 7.

44. Herder C, Brunner EJ, Rathmann W et al. Elevated 
levels of the anti-inflammatory interleukin-1 
receptor antagonist precede the onset of type 2 
diabetes: the Whitehall II study. Diabetes Care 
2009; 32: 421 – 3.

45. Llorente-Cortés V, Estruch R, Mena MP et al. 
Effect of Mediterranean diet on the expression 
of pro-atherogenic genes in a population at high 
cardiovascular risk. Atherosclerosis 2010; 208: 
442 – 50.

46. Naour N, Rouault C, Fellahi S et al. Cathepsins 
in human obesity: changes in energy balance pre-
dominantly affect cathepsin s in adipose tissue and 
in circulation. J Clin Endocrinol Metab 2010; 95: 
1861 – 8.

47. Taleb S, Lacasa D, Bastard JP et al. Cathepsin S, 
a novel biomarker of adiposity: relevance to athe-
rogenesis. FASEB J 2005; 19: 1540 – 2.

48. Ndanuko RN, Tapsell LC, Charlton KE et al. Die-
tary Patterns and Blood Pressure in Adults: A Sys-
tematic Review and Meta-Analysis of Randomized 
Controlled Trials. Adv Nutr 2016; 7: 76 – 89.

49. Holmen J, Holmen TL, Tverdal A et al. Blood pres-
sure changes during 22-year of follow-up in large 
general population – the HUNT Study, Norway. 
BMC Cardiovasc Disord 2016; 16: 94.

50. Hopstock LA, Bønaa KH, Eggen AE et al. Longi-
tudinal and Secular Trends in Blood Pressure 
Among Women and Men in Birth Cohorts Born 
Between 1905 and 1977: The Tromsø Study 1979 
to 2008. Hypertension 2015; 66: 496 – 501.

51. Legemiddelforbruk i Norge. Oslo: Folkehelseinsti-
tuttet, 2013. www.fhi.no/tema/legemidler/
legemiddelbruk (9.9.2015).

52. Ulven SM, Leder L, Elind E et al. Exchanging a few 
commercial, regularly consumed food items with 
improved fat quality reduces total cholesterol and 
LDL-cholesterol: a double-blind, randomised con-
trolled trial. Br J Nutr 2016; 116: 1383 – 93.

53. Cannon CP, Blazing MA, Giugliano RP et al. Ezeti-
mibe Added to Statin Therapy after Acute Coronary 
Syndromes. N Engl J Med 2015; 372: 2387 – 97.

Received 14 March 2016, first revision submitted 
4 September 2016, accepted 22 February 2017. 
Editor: Tor Rosness.
Tidsskr Nor Legeforen nr. 10, 2017; 137   727



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


