
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Impact of Danish ban of industrial produced trans fatty acids on serum cholesterol
levels 1993-2006

Bjornsboe, K.; Jakobsen, Marianne Uhre; Bysted, Anette; Fagt, Sisse; Christensen, Tue; Joergensen, T.

Published in:
European Journal of Public Health

Link to article, DOI:
10.1093/eurpub/ckz185.387

Publication date:
2019

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Bjornsboe, K., Jakobsen, M. U., Bysted, A., Fagt, S., Christensen, T., & Joergensen, T. (2019). Impact of Danish
ban of industrial produced trans fatty acids on serum cholesterol levels 1993-2006. European Journal of Public
Health, 29(Supplement 4), 145-146. [ckz185.387]. https://doi.org/10.1093/eurpub/ckz185.387

https://doi.org/10.1093/eurpub/ckz185.387
https://orbit.dtu.dk/en/publications/67779d08-b2eb-486c-ad53-6ddec4756c1d
https://doi.org/10.1093/eurpub/ckz185.387


5.M. Nutrition and food safety

Children’s food intake in relation to preschool-level
facilitators and barriers of healthy nutrition
Reetta Lehto

R Lehto1,2, C Ray1, H Vepsäläinen2, L Korkalo2, K Nissinen3,
L Koivusilta4, E Roos1, M Erkkola2

1Folkhälsan Research Center, Helsinki, Finland
2Department of Food and Nutrition, University of Helsinki, Helsinki, Finland
3School of Food and Agriculture, Seinäjoki University of Applied Sciences,
Seinäjoki, Finland
4Department of Social Research, University of Turku, Turku, Finland
Contact: reetta.lehto@folkhalsan.fi

Background:
Childcare is an important setting for young children’s food
consumption as, in Finland, most children eat three meals a
day in childcare. Thus, it is important to recognize
determinants of children’s dietary intake in childcare. The
aim of this study was to examine food-related factors at
preschool and manager-level and their association with
children’s fruit, vegetable and fibre intake at preschool.
Methods:
The study was a part of the cross-sectional DAGIS survey
conducted in 2015-2016. It aimed to examine 3-6-year-old
preschoolers’ energy balance-related behaviors in Finland.
Preschool managers from 58 preschools filled in a question-
naire on food and nutrition related factors at preschool such as
kitchen type, food policies, food education, the manager’s
possibilities to impact fruit and vegetable supply and
cooperation challenges with the catering service. Preschool
personnel kept food record for the children (n = 585) on two
preschool days. Multilevel linear and logistic regression
analyses were conducted with age, gender and municipality
as confounders, preschool-level factors as independent vari-
ables and children’s vegetable (g/day) and fruit (yes vs. no)
consumption, and fibre intake (g/MJ) as outcome variables.
Results:
Having many written food policies in the preschool was
associated with higher intake of vegetables (p = 0.01) and fibre
(p = 0.03) among the children. Having at least 2 out of 3
different cooperation challenges with the catering service was
associated with higher intake of fibre (0.03) and lower odds of
eating fruits (p = 0.01).
Conclusions:
Written food policies and manager-reported challenges with the
catering service were associated with children’s vegetable, fruit
and fiber intake at preschool. Factors that are relatively distal from
the meal situations may impact children’s food intake at
preschool and should be taken into account when promoting
healthy food intake at preschool, but more studies are needed.
Key messages:
� Written food policies and good cooperation between the

preschool and catering services may be of benefit to
children’s healthy food intake at preschool.
� The relation between preschool and manager-level factors

and children’s food intake are very little studied, and thus
more studies are needed before conclusions can be made.

How does education affect diet in women? A
comparison between Central and Southern Europe
cohorts
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Background:
Comparisons among European populations is useful to
identify opportunities for planning nutrition strategies to

reduce social inequalities in health. Our study aims to identify
dietary patterns in adult women and to evaluate their
association with educational level in Czech Republic and
Italy, which display different health inequalities.
Methods:
We performed a cross-sectional analysis of women (aged 25-64
years) with no history of severe diseases, who have been
recruited in Brno (Czech Republic; n = 957) and in Catania
(Italy; n = 841). Dietary patterns were derived by Food
Frequency Questionnaire and Principal Component Analysis.
We tested the association between educational level (low vs.
high) and adherence to dietary patterns. Logistic regression
models were used to assess Odds ratio (OR) and 95%
confidence interval (CI), after adjusting for age, employment
status, marital status, smoking status, parity, BMI, and
menopause.
Results:
In both cohorts, we identified the healthy and the unhealthy
dietary patterns. We observed that women with high adherence
to the healthy dietary pattern were less educated in Czech
Republic, and more educated in Italy. After adjusting for
covariates, low educational level was positively associated with
adherence to the healthy dietary pattern among Czech women
(OR = 2.033; 95%CI = 1.301-3.176; p = 0.002), and negatively
associated among Italian women (OR = 0.166; 95%CI = 0.029-
0.952; p = 0.044). No association was identified between
educational level and the unhealthy dietary pattern.
Conclusions:
In the Italian cohort, findings were consistent with the notion
that healthy dietary choices are less common among low-
educated groups. By contrast, in newly developed countries such
as the Czech Republic, the ‘‘nutrition transition’’ from
traditional staples to western foods might be more common
in highly-educated groups, probably due to the advocacy of
Western culture through mass media and commercial
marketing.
Key messages:
� Low educational level has an opposite effect on healthy diet,

exhibiting a positive association in Czech women, and a
negative association in Italian women.
� From a broader perspective, the observed effect of education

on diet quality helps explain social health inequalities in
Central and Southern Europe.

Impact of Danish ban of industrial produced trans
fatty acids on serum cholesterol levels 1993-2006
Kirsten Schroll Bjørnsbo

K Bjornsboe1, MU Jakobsen2, A Bysted2, S Fagt2, T Christensen2,
T Joergensen1

1Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg
Hospital, Frederiksberg, Denmark
2The National Food Institute, DTU, Lyngby, Denmark
Contact: kirsten.bjoernsbo@regionh.dk

Industrially produced trans fatty acids (ITFA) increase the
LDL:HDL ratio and hereby the risk of cardiovascular disease
(CVD). Therefore, ITFA has been reduced in Western Europe
over the last decades but is still high in Eastern Europe and in
subgroups of the EU population. Regulatory interventions are
the only way to minimize ITFA intake for all. The Danish
ITFA ban (2004) can elucidate the impact of elimination of
ITFA on CVD. In Denmark cardiac mortality declined by 70%
through 1980-2009. Data on ITFA intake and blood lipids
from the 1990s, where the average Danish ITFA intake was
about 3 g/d, and up to today are needed to study the
correlation between intake of ITFA and serum cholesterol
(CHOL). The Danish food composition databank has been
updated with TFA intake values. Hereby the correlation
between ITFA intake and CHOL level in Denmark from
1993 -2006 can be investigated.
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Methods:
Ecological analyses of ITFA and CHOL in participants from 3
cohorts:
� Diet, Cancer and Health (1993-1997); n = 57,054; 50-64 yr
� Inter99 (1999-2001); n = 6,784, 30-60 yr
� Health 2006 (2006); n = 3,471, 18-69 yr
Results:
ITFA-intake was 0.02 g/d in Inter99. Data will be extended to
include ITFA intake data of all cohorts as well as age adjusted
correlations with CHOL.
Mean CHOL all men (n = 31,675) declined from 6.3 � 1.0 in
1993 to 5.4� 1.0 in 2006
Mean CHOL all women (n = 34,675) declined from 6.6 � 1.5
in 1993 to 5.4� 1.1 in 2006
Similar declines were found in participants without self-
reported hypercholesterolemia:
Mean CHOL men (n = 28,999) declined from 6.1 � 0.9 in
1993 to 5.1� 1.0 in 2006
Mean CHOL women (n = 32,593) declined from 6.5 � 1.5 in
1993 to 5.2� 1.1 in 2006
There was a significant decrease in CHOL (p < 0.0001) from
1993, where average Danish intake of ITFA was about 3 g/d to
2006 where ITFA was banned
Conclusions:
Data show a non-treatment related significant decline in
CHOL. Data from 2000 and 2006 are collected in younger
populations, which may explain lower CHOL levels.
Key messages:
� Cholesterol decline significantly in Danish participants

simultaneously with ITFA elimination.
� Results are important for decision makers in countries

which consider ITFA regulation.

Ultra-processed food intake and risk of type 2
diabetes in a French cohort of middle-aged adults
Bernard Srour
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Objective:
The consumption of ultra-processed foods has been increasing
during the last decades, and has been previously associated
with increased risks of mortality and several chronic diseases.
The objective of this study is to assess for the first time the
prospective associations between consumption of ultra-pro-
cessed foods and the risk of type 2 diabetes (T2D).
Methods:
104707 participants aged at least 18 years (median age 41.5
years) from the French NutriNet-Santé cohort (2009-2019).
Dietary intakes were collected using repeated 24 hour dietary
records, designed to register participants’ usual consumption
for 3300 different food items, categorized according to their
degree of processing by the NOVA classification. Associations
between ultra-processed food intake and risk of T2D were
assessed using multi-adjusted Cox proportional hazard
models.
Results:
Ultra-processed sugary products, fruits and vegetables, and
beverages were the highest contributors of the ultra-processed
category (respectively 27.9, 18.5 and 15.6%). Ultra-processed
food intake was associated with a higher risk of T2D (n = 821
incident cases; hazard ratio for an absolute increment of 10 in
the percentage of ultra-processed foods in the diet = 1.15
(1.06-1.25); P = 0.0009, 582252 person-years). These results
remained statistically significant after adjustment for other
metabolic comorbidities, for several markers of the nutritional

quality of the diet (red meat and sugary drinks consumption,
intakes of saturated fatty acids, sodium, sugar, dietary fiber or
Healthy/Western patterns derived by principal component
analysis) and after a large range of sensitivity analyses.
Conclusions:
In this large observational prospective study, higher consump-
tion of ultra-processed foods in the diet was associated with a
higher risk of T2D. Public health authorities in several
countries recently started to recommend privileging unpro-
cessed/minimally processed foods and limiting ultra-processed
food consumption.
Key messages:
� The consumption of ultra-processed food is associated with

an increased risk of type 2 diabetes. As the French Public
Helath agency recommends, their consumption should be
limited.
� Nutritional composition, food additives, contact materials,

or neoformed contaminants might play a role in these
associations and further studies are needed to understand
their relative contribution.

Effects of salt reduction on cardiovascular risk factors.
The STRIVE-study
Ulla Toft
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Potential adverse effects of reducing salt intake in the general
population are discussed. This study aims to explore the effect
of gradually reducing salt intake in a real-life setting.
The study was a 4-month cluster RCT with families randomly
assigned to either A) salt reduced bread, B) salt reduced bread
and dietary counselling or C) standard bread (control)
Participants in intervention A received bread gradually
reduced in salt content from 1.2 g salt/100g (regular) to 0.6 g
salt/100g in ryebread and 0.4 g salt/100g in wheat bread.
Participants in intervention B received the same bread as
intervention A but in addition, they received dietary advise on
how to further reduce their salt intake and promote potassium.
The control group received regular bread (blinded). Changes
in outcomes were assessed using linear mixed models.
Results:
A total of 89 Danish families (155 adults; 156 children)
participated in the study. A total of 291 (94%) participants
completed the intervention. Results are preliminary. Intention
to treat analyses showed no significant effects of the salt
reduction intervention on changes in systolic and diastolic
blood pressure, plasma triglyceride. A small, but significant (-
0.26 mmol/l; P = 0.02) decrease in total plasma cholesterol was
shown in intervention group A. Per protocol analyses,
including only participants in the intervention groups that
decreased their salt intake by at least 20% from baseline to 4-
month follow-up, showed a significant decrease in diastolic (-
3.5 mmHg; P < 0.0001) and systolic (-6.3 mmHg; P < 0.0001)
blood pressure, total cholesterol (-0.25 mmol/l; P = 0.0009),
LDL cholesterol (log. transformed) (-6%; P = 0.03) and
plasma triglyceride (log. transformed) (-17%; P = 0.04). No
significant effects were found for HDL plasma cholesterol,
aldosterone, renin, plasma glucose and HbA1c.
Conclusions:
Reduced salt intake were associated with beneficial changes in
cardiovascular risk factors. No adverse effects were observed.
Key messages:
� Reduced salt intake were associated with benificial changes

in cardiovascular risk factors.
� No adverse effects were observed.
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