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Development and evaluation of the Dutch Healthy Diet index 2015

Abstract

Objective

To update the Dutch Healthy Diet index, a measure of diet quality, to reflect adherence to the
Dutch dietary guidelines 2015 and to evaluate against participants’ characteristics and nutrient
intakes with the score based on 24 hour recall (24hR) data and FFQ data.

Design

The Dutch Healthy Diet index 2015 (DHD15-index) consists of 15 components representing
the 15 food-based Dutch dietary guidelines of 2015. Per component the score ranges between
zero and ten, resulting in a total score between zero (no adherence) and 150 (complete
adherence).

Setting

Wageningen area, the Netherlands, 2011-2013

Subjects

Data of 885 men and women, aged 20-70 years, participating in the longitudinal NQplus
study, who filled out two 24hR and one FFQ was used.

Results

The meanzSD score of the DHD15-index was 68.7+£16.1 for men and 79.4+16.0 for women.
Significant inverse trends were found between the DHD15-index and BMI, smoking, and
intakes of energy, total fat, and saturated fat. A positive trend was seen across the sex-specific
quintiles of the DHD15-index score with energy-adjusted micronutrient intakes. Mean
DHD15-index score of the FFQ data was 15.5 points higher compared to 24hR data, with a
correlation coefficient of 0.56 between the scores. Observed trends of the DHD15-index
based on FFQ with participant characteristics, macronutrient intake and energy-adjusted

micronutrients were similar to those with the DHD15-index based on 24hR.
Conclusions

The DHD15-index score assesses adherence to the Dutch dietary guidelines 2015 and
indicates diet quality. The DHD15-index score can be based on 24hR data and on FFQ data.
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Methods

Development of the DHD15-index
In Table 1 an overview of the components and their cut-off and threshold values can be

found. For all 15 components a maximum of ten points could be allotted, resulting in a total
score ranging from zero to 150 points. The components vegetables, fruit, legumes, nuts, fish,
and tea are adequacy components, and the components red meat, processed meat, sweetened
beverages and fruit juices, sodium and alcohol are moderation components. The component
dairy is an optimum component with an optimal range of intakes, whereas the fats and oils
component is defined as a ratio component to reflect replacement of intake of less desired
foods with healthier options in that food group. The coffee component is defined as a
qualitative component based on type of coffee. The component wholegrain is scored based on
two subcomponents as there are two guidelines for grain products: an adequacy component
for wholegrain consumption and a ratio component to reflect replacement of refined grain

products by wholegrain products.

Cut-off values represent the minimum (for adequacy components) and maximum (for
moderation components) required amount of consumption awarded with ten points. The
threshold values represent the lowest level of intake awarded with zero points (for moderation
components only). For adequacy components, no intake is awarded with zero points. Intakes
between the cut-off and threshold value are scored proportionally. In the text below, for each
guideline/component the included food groups, explanation of cut-off and threshold values
and adaptations for estimation with an FFQ are discussed, if applicable. This is followed by
an explanation of the scoring per type of component.

Vegetables

The first component is based on the recommendation to consume at least 200 grams of
vegetables per day. Foods for this component are vegetables including frozen and canned
vegetables, peas, and salads, but not legumes or potatoes. The cut-off was set at 200 grams as

quantified in the guideline.

Fruit
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The second component is based on the recommendation to consume at least 200 grams of fruit
a day. Fresh fruit intake was included for this component, but not dried fruit as this has a

relatively high energy and sugar content compared to fresh fruit™. In contrast to the previous
DHD-index, fruit juices are no longer included. The cut-off was set at 200 grams as quantified

in the guideline.

Wholegrain products

The third component was based on two guidelines regarding wholegrain foods and therefore
scored with two subcomponents. The first subcomponent was based on the recommendation
to consume at least 90 grams of wholegrain products per day. The cut-off was set at 90 grams
as quantified in the guideline. The second subcomponent is based on the recommendation to
replace refined cereal products by wholegrains products and is scored as a ratio component
obtained by dividing intake of wholegrain products by intake of refined cereal products. There
was no quantitative recommendation, nor information about the level of intake of refined
cereal products associated with adverse health effects to base the cut-off or threshold value
on. Therefore, we used the 15th percentile of the intake distribution of the Dutch reference
population based on two day averages (Dutch National Food Consumption Survey 2007-
2010“7) as (arbitrary) cut-off value. The threshold value was equal to the 85th percentile as
we also did for the DHD-index. The maximum score for both subcomponents is five points.
By adding the scores of the two subcomponents the score for wholegrain products is obtained.
Included food groups were cereal products used as staple component of the diet (e.g. bread
products, bread replacement products, muesli, pasta and rice), but no snacks made of cereal
products such as biscuits. Foods were categorized as wholegrain product if they contained at

least 25 per cent whole-grain flour; otherwise they were categorized as refined grain product.

Legumes

The fourth component is based on the recommendation to consume legumes weekly. As
intakes in the score are expressed per day, one portion of legumes (60 grams™®) was divided
by seven and rounded to 10 g/day to obtain the cut-off value. Included food groups are pulses,

lentils, beans and chickpeas, but not peas and peanuts®®.

Nuts
The fifth component assesses unsalted nut consumption and is based on the recommendation

to consume at least 15 grams of unsalted nuts a day. The cut-off was set at 15 grams as
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quantified in the guideline. As stated in the guideline, only unsalted nuts were included in this
component. However, the FFQ did not distinguish between unsalted and salted nuts.
Therefore, total nut consumption was included for this component for the FFQ based DHD15-

index score.

Dairy

The sixth component, dairy, is based on the recommendation to consume a few portions of
dairy a day including milk and yoghurt. Included food groups are milk, milk products,
yoghurt, cheese, cream, custard, and porridge prepared with dairy. This component was
interpreted as an optimum component. Two to three portions a day, with a portion size of
150g per portion (Netherlands Nutrition Centre), resulted in the optimum range of intake
(300-450g/day) and a score of ten points. An intake of more than two times the average
recommended amount was set as threshold value. Cheese intake was also included in total
dairy intake, but limited to a maximum of 40g (as set by the Netherlands Nutrition Centre) to
account for differences in portion sizes between milk and cheese. Furthermore, a limitation in
cheese intake ensures that the maximum score for dairy can only be obtained when milk or
yoghurt products are consumed, as specified in the recommendation of the Health Council of
the Netherlands.

Fish

The seventh component, fish, is based on the recommendation to consume one portion of fish
a week, preferably oily fish. One portion of fish (100 grams“®) was divided by seven and
rounded to obtain the cut-off value of 15 g/d for fish. As the recommendation favours intake
of oily fish, a maximum of 4g/d of lean fish was included. This maximum was derived from
the ratio three times oily fish and one time lean fish (per month) as set by the Netherlands

Nutrition Centre.

Tea

The eighth component is based on the recommendation to consume three cups of black or
green tea a day. Portion sizes set by the Netherlands Nutrition Centre were used to arrive at a
cut-off value of 450g/day (equal to 450ml/day). As the FFQ does not distinguish between
types of tea, total tea consumption was used for this component for the FFQ based DHD15-

index score.
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Fats and oils

The ninth component is a ratio component based on the recommendation for fats and oils. The
ratio is obtained by dividing intake of soft margarines, liquid cooking fats and vegetable oils
by intake of butter, hard margarines and cooking fats. Similar to the ratio subcomponent
whole grains, cut-off and threshold values were derived from the 15th percentile and 85th

percentile of the intake distribution of the Dutch reference population®”.

Coffee

The tenth component, coffee, is a quality component, based on type of coffee (filtered or
unfiltered). Scoring for this component is, contrary to the other components, dichotomous. No
consumption of unfiltered coffee or no consumption of coffee at all, was set as criterion for
the maximum score of ten points, whereas any consumption of unfiltered coffee is awarded
with zero points. Because both the 24hR and FFQ do not distinguish between types of coffee

consumed, the component score for coffee could not be assessed in this study.

Red meat

The eleventh component, red meat, is based on the recommendation to limit red meat
consumption. Included food products for this component are beef, pork, duck, pheasant, offal,
and game products. The Netherlands Nutrition Centre advices to consume less than 300 grams
of red meat per week (about 45 g/day). The cut-off value was thus set at an intake of 45g/day.
The Health Council of the Netherlands indicated that with a consumption of 100 g/day or
more negative health effects were observed®. Consequently, the threshold value was set at
an intake of 100g/day.

Processed meat

The twelfth component, processed meat, is based on the recommendation to limit
consumption of processed meat. Both processed red meat and processed white meat are food
groups included in this component. As the Health Council of the Netherlands indicated that
especially consumption of processed meat should be limited, the cut-off value was set at no
consumption. The Health Council of the Netherlands indicated that negative health effects of
processed meat are observed at intakes of 50 g/day or more®®, and therefore this was set as
threshold value.

Sweetened beverages and fruit juices
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The thirteenth component was based on the recommendation to limit consumption of
sweetened beverages and fruit juices. For this component, sugar-sweetened soft drinks, sugar-
sweetened dairy drinks and fruit juices were included. No consumption was set as cut-off
value and a consumption of 250 g/day as threshold value, as consumption of more than 250

grams per day was found to be associated with weight gain®®.

Alcohol

The fourteenth component, alcohol, is based on the recommendation to limit consumption to
one Dutch unit (10 gram ethanol a day), if alcohol is consumed at all. This 10 gram ethanol
per day was set as cut-off value. Negative health effects occur at different intakes for men and
women®, therefore the threshold value was differentiated by sex. For women an intake of 20
gram ethanol a day was associated with negative health effects, and thus this intake was used

as threshold value, whereas for men this was set at 30 gram ethanol a day.

Salt

The last component, salt, is based on the recommendation to consume less than 6 grams of
table salt a day. This corresponds to a recommended consumption of 2.4 grams of sodium per
day or less. For this component the sodium content of all consumed foods was summed to
obtain sodium intake per day. Ideally, salt consumption is assessed with sodium content based
on a 24h urine collection. However, this was not available for the Dutch reference population.
Therefore, the threshold value is based on the intake distribution of the Dutch reference
population assessed with two 24hR. With sodium intakes based on 24hR and especially FFQ,
salt added during cooking and at the dinner table is not taken into account. The contribution of
these sources is assumed to be on average 20% of total sodium intake in the Netherlands®?.
In most studies there is no data available on the amount of salt added during cooking and at
the dinner table. Therefore we adjusted the cut-off value, representing the recommended
maximum sodium intake, by 20% to compensate for this.

Scoring
For the adequacy components vegetables, fruit, nuts, legumes, nuts, fish, and tea the minimum

score was given when there was no consumption of this component. Intakes equal to the cut-
off value or higher were given the maximum score of ten points. The scores for the intake
between zero and the cut-off value were calculated by dividing the reported intake by the cut-

off value and subsequently multiplying the obtained ratio by ten (Figure 1a). For the
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moderation components red meat, processed meat, sweetened beverages and fruit juices,
sodium and alcohol zero points were assigned if intake was above the threshold value. Ten
points were assigned if intake was equal to or lower than the cut-off value. The scores for
intake between threshold value and cut-off value were calculated by dividing the difference
between the intake and the cut-off value by the difference between the threshold value and the
cut-off value. This ratio was subsequently multiplied by ten. The obtained score was
subtracted from ten to obtain the component score, as the score for moderation components
has to decrease when intake increases (Figure 1b). The maximum score for the optimum
component dairy was assigned if intake was within the given range. No consumption was
scored with the minimum score of zero points. Intakes lower than the cut-off value were
scored by dividing the reported intake by the lower cut-off value of the range and
subsequently multiplying the obtained ratio by ten. Intakes between the higher cut-off value
of the range and the threshold value were scored by dividing the difference between the intake
and the cut-off value by the difference between the threshold value and the cut-off value. This
ratio was subsequently multiplied by ten. The obtained score was subtracted from ten to
ensure that the score decreases when intake increases. For intakes above the threshold value
the minimum score of zero points was given (Figure 1c). Cut-off values and threshold values
for the ratio components were set for the calculated ratios, instead of intakes. The maximum
score of ten points was assigned if the ratio was higher than the cut-off value. The minimum
score of zero points was assigned if the ratio was lower than the threshold value. Intakes
between the cut-off and threshold value were calculated by diving the difference between the
ratio and the threshold value by the difference between the cut-off and threshold value
(Figure 1d).
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Table 1. Components and Dutch dietary guidelines of the DHD15-index and their threshold (minimum score) and cut-off (maximum score).

Components Component type”  Dutch dietary guidelines 2015 Minimum score (=0) Maximum score (=10)
1 Vegetables A Eat at least 200 grams of vegetables a day. Og/day >200 g/day
2. Fruit A Eat at least 200 grams of fruit a day. 0 g/day >200 g/day
3. Wholegrain products’ A a. Eat at least 90 grams of wholegrain products a day. 0 g/day >90 g/day
R b. Replace refined cereal products by whole-grain No consumption of wholegrain products No consumption of refined products
products. OR OR
ratio wholegrain/refined grains < 0.7 ratio wholegrain/refined grains > 11
4. Legumes A Eat legumes weekly. 0 g/day >10 g/day
5. Nuts A Eat at least 15 grams of unsalted nuts a day. 0 g/day > 15 g/day
6. Dairy' 0] Eat a few portions of dairy produce daily, including 0 g/day OR >750 g/day 300-450 g/day
milk or yoghurt.
7. Fish§ A Eat one serving of fish weekly, preferably oily fish. 0 g/day >15 g/day
8. Tea A Drink three cups of black or green tea a day. 0 g/day >450 g/day
9. Fats and oils R Replace butter, hard margarines, and cooking fats by No consumption of soft margarines, liquid No consumption of butter, hard margarines,
soft margarines, liquid cooking fats, and vegetable oils. cooking fats, and vegetable oils and cooking fats
OR OR
ratio liquid cooking fats/solid cooking fats < ratio liquid cooking fats/solid cooking fats >
0.6 13
10. Coffee Q Replace unfiltered coffee by filtered coffee. Any consumption of unfiltered coffee Consumption of only filtered coffee
OR
no coffee consumption
11. Red meat M Limit consumption of red meat. >100 g/day <45 g/day
12.  Processed meat M Limit consumption of processed meat. >50 g/day 0 g/day
13.  Sweetened beverages and M Limit consumption of sweetened beverages and fruit >250 g/day 0 g/day
fruit juices juices.
14.  Alcohol M If alcohol is consumed at all, intake should be limited @>20 g ethanol/day Q<10 g ethanol/day
to one Dutch units (10 gram ethanol) a day. 3>30 g ethanol/day Jd<10 g ethanol/day
15.  Salt M Limit consumption of table salt to 6 grams a day. > 3.8 g sodium/day < 1.9 g sodium/day

“Type of component: A, adequacy component; M, moderation component; O, optimum component; Q, qualitative component; R, ratio component.
" This component comprises of two subcomponents (a and b). Each subcomponent has a maximum score of 5 points.

* Maximum of 40g cheese can be included.
$ Maximum of 4g lean fish can be included.
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