Int J Nutr Sci 2019;4(3):105-108

International Journal of Nutrition Sciences

Journal Home Page: ijns.sums.ac.ir

Nordic Diet and Cardio-metabolic Diseases: A Review
Fatemeh Nouripour, Najmeh Hejazi

Department of Clinical Nutrition, School of Nutrition and Food Sciences, Shiraz University of Medical Sciences, Shiraz, Iran

ARTICLE INFO

ABSTRACT

Nordic Diet is a diet based on foods typically consumed in Nordic
countries. This diet includes fruits (e.g. apple and pear); berries (e.g.
blueberry, bilberries, lingoberries); vegetables; legumes; whole grains
and dietary fiber from barley, oats and rye; low-fat dairy; fatty fishes
(e.g. salmon, herring, mackerel); and rapeseed oil. On the other hand,
Nordic diet provides small amounts of processed meats, sweets, salt and
saturated fat .The Baltic Sea Diet Pyramid is a food pyramid based on
Nordic foods. The pyramid illustrates the recommended amount of foods
that should be consumed. Foods that are at the bottom of the pyramid
should be consumed in higher amounts. Foods that are at the top of the
pyramid should be consumed at least amounts. Studies have suggested
that compliance with Nordic diet is associated with health benefits
and might improve anthropometric measurements, lipid profile, blood
pressure, low-grade inflammation and insulin resistance.
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Introduction

Nordic diet (ND) is a diet based on foods typically
consumed in Nordic countries including Denmark,
Norway, Sweden, Iceland, and Finland. This diet
includes fruits (e.g. apple and pear); berries (e.g.
blueberry, bilberries, lingoberries); vegetables;
legumes; whole grains and dietary fiber from
barley, oats and rye; low-fat dairy; fatty fishes (e.g.
salmon, herring, mackerel); and rapeseed oil. Only
small amounts of salt, added sugar, and saturated
fats are included in this diet (1, 2).

According to a study, adherence to ND is
associated with higher intakes of carbohydrates,
fiber, iron, vitamins A, C, and D, and folate and
also with lower intakes of saturated fat and alcohol
(3). The Baltic Sea Diet Pyramid (Figure 1) is a food
pyramid illustrating the recommended amount of
foods that should be consumed. This food pyramid
includes healthier foods typically consumed in
Nordic countries. Healthy foods that should be

consumed in larger amounts are placed at the
bottom of the pyramid. These foods include Nordic
vegetables, roots, cabbages, peas, Nordic fruits and
berries. Common grains in Nordic countries (whole
grain barley, oats, and rye) which have high amounts
of fiber are placed at the middle of the pyramid. After
that, there are fish, low-fat and fat-free dairy food,
and rapeseed oil. Foods that should be consumed
only in small amounts are placed at the top of the
pyramid and include processed meats, butter, and
sweets (3).

New Nordic Diet (NND) is a kind of local diet
that considers food taste, health, food culture, and
environment. This diet has principles including (i)
receiving more calories from plant foods and less
calories from meats (ii) taking more foods from
sea and lakes, and (iii) taking more foods from the
wild countryside (4). ND includes high amounts of
fruits and vegetables (especially berries, cabbages,
root vegetables and legumes), fresh herbs, potatoes,
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Figure 1: The Baltic Sea Diet Pyramid (created by
the Finnish Heart Association, the Finnish Diabetes
Association and the University of Eastern Finland).

plants and mushrooms from wild countryside, whole
grains, nuts, fish and shellfish, seaweed, free-range
livestock, and game (5).

Health Effects of the Nordic Diet: Anthropometric
Measurements

Health effects of the ND were assessed in
numerous studies. In a clinical trial, NND adherence
resulted in significant weight reduction in subjects
with increased waist circumference. Weight loss in
this study occurred, while participants were allowed
to eat as much as they desired. Weight reduction
in NND group was accompanied by reduction in
waist and hip circumferences, sagittal diameter,
and body fat mass. It is suggested that ND might
lead to higher satiety, probably as a result of low
calorie density and high fiber content of the diet (6).
Improved anthropometric measurements including
body weight, body mass index (BMI), fat mass, and
waist circumference following ND was also reported
in other trials (2, 7-10).

Lipid Profile

Effect of ND on cardiovascular risk factors were
also assessed in some studies. Results of these
trials have indicated that ND might improve lipid
profile. In other words, ND adherence may reduce
total cholesterol, low-density lipoprotein cholesterol
(LDL-C), very-low density lipoprotein cholesterol
(VLDL-C), non-high-density lipoprotein cholesterol
(non-HDL-C), triglycerides, LDL-C/HDL-C ratio,
apo B/apo A ratio. In addition HDL-C might
increase following ND diet (2, 6, 7, 9, 11). ND
brings about lower saturated fatty acid intake and
higher polyunsaturated fatty acid (PUFA) intake
which is reflected in fatty acid composition of serum

cholesterol esters. Lower intake of high-fat dairy
and meat in this diet and substitution of them with
lower-fat equivalents, and also higher intake of fatty
fish might be responsible for the changes in serum
fatty acids (12).

Blood Pressure

In a study, the effect of ND on ambulatory blood
pressure of participants with metabolic syndrome
was evaluated over 12 weeks. The results showed
that ND had favorable effects on ambulatory blood
pressure and led to reduced ambulatory daytime and
24-hour diastolic blood pressure and mean arterial
blood pressure (13). In a randomized controlled trial,
ND resulted in 5.1 mmHg and 3.2 mmHg reduction in
systolic and diastolic blood pressures, respectively;
when compared to a control diet. Reduction in systolic
blood pressure remained statistically significant even
after adjusting for weight change (6). However, in a
trial comparing the effect of a weight-maintenance
ND with a controlled diet on blood pressure, there
was no significant difference between groups (11). In
other studies, reduction in blood pressure following
ND was observed. Low sodium content of ND and
high intake of fiber, vegetables, fruits, and nuts might
contribute to reduced blood pressure (2, 6, 7).

Inflammation

ND may also have beneficial effect on low-
grade inflammation. Reductions in interleukin-18
(IL-18), C-reactive protein (CRP) and cathepsin S
were observed in some studies (6, 14, 15). Possible
anti-inflammatory effect of ND might be due to
characteristics of this diet which emphasizes on
consumption of fruits, vegetables, whole grains,
seafood, and rapeseed oil and restriction of
processed meat (16). On the other hand, Adamsson
et al. failed to detect significant effect of ND on CRP
in heper-cholesterolemic subjects after 6 weeks of
intervention (2).

In an interventional study by Uusitupa et al.
about ND, IL- 1 Ra increased significantly in
control group during the study, but IL-6 and hs-CRP
(high-sensitivity C-reactive protein) did not change
(11). In Fritzen et al. study, CRP level decreased
significantly only in women after 26 weeks of ND.
Overall, there was no difference between ND and
control (Average Danish Diet) group. TNF-a had
no change throughout the study (10). More studies
are needed to clarify the effect of ND on different
inflammatory markers.

Glycemic Control
Beneficial effect of ND on glycemic control has
been observed in clinical trials. Reduction in fasting
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blood glucose, fasting insulin, insulin resistance
or glycated hemoglobin (HbA ¢) in addition to
increased insulin sensitivity was reported following
ND. These changes were mainly due to weight
reduction (2, 6,7, 9, 17). In a randomized controlled
trial on participants with high waist circumference,
fasting blood sugar decreased significantly in ND
group compared with an average Danish diet after
26 weeks of an intervention. However after adjusting
for weight reduction, this significant difference
disappeared (6).

In another randomized controlled trial
comparing the effects of ND with a Western diet
in hyper-cholesterolemic subjects, ND resulted
in a significantly higher improvement in insulin
resistance partially due to higher weight reduction
in that group (2). Higher fiber, fruits, vegetables,
whole grains, polyphenols, antioxidants, PUFAs,
and lower saturated fatty acids and added sugar may
also play an important role in enhancing glycemic
control (6, 18).

Conclusion

Nordic diet is a healthy diet including large amounts
of fruits, vegetables, whole grains, legumes, low-
fat dairy, and fatty fish. This diet provides small
amounts of processed meats, sweets, salt, and
saturated fat. Compliance with Nordic diet has
beneficial effects on health and may result in
improved anthropometric measurements, lipid
profile, blood pressure, low-grade inflammation,
and insulin resistance.
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