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Recently, the concept of food-based dietary guidelines has been introduced by WHO and FAO.
For this concept, several assumptions were necessary. The validity and potential consequences of
some of these assumptions are discussed in this paper on the basis of the Dutch National Food
Consumption Surveys. The topics were interrelationships among dietary characteristics, nutrient
density, diets in accordance with the guidelines, and food variety.

To obtain insight into overall diet quality, a dietary quality index based on nutrients and a food-
based quality index based on food groups were created and tested. As expected the results showed
that a higher dietary quality index was associated with an improved intake of the nutrients
included in the index, in particular a lower intake of total fat and cholesterol. This was related to a
lower consumption of cheese, fats and oils, meat and meat products, and a higher consumption of
fruit and vegetables. The information obtained with a dietary quality index can be used to assess
the feasibility of a particular goal in combination with other relevant goals and to obtain clues or
confirmation for recommendations regarding food consumption.

The food-based quality index created showed that a combination of several food-based goals
(formulated in quantitative terms) was associated with an increase in food consumption, without
a clear relevance for the dietary quality. Therefore, the formulation of food-based guidelines
should be based on explicitly stated dietary goals. The findings regarding nutrient density were in
the direction of what was assumed, namely a positive association between density and absolute
intake, although the expected effects were not completely found. The results regarding the
association between variety and dietary intake were characterized mainly by differences in
quantity rather than dietary quality.

The data indicate that energy intake may be an important pitfall in implementing food-based
dietary guidelines, that ‘eat a variety of food’ can be an empty slogan and that nutrient density is
positively related to the absolute intake of specific micronutrients. Further, the ‘absence’ of
interrelationships among risk nutrients indicates that a selection process has to be applied.

Food-based dietary guidelines: The Netherlands

According to Hegsted (1986), dietary standards must ulti- identification of the major sources of energy and nutrients
mately be translated into food products keeping in mind the in population groups is mostly based on the relative con-
nature of food supply and current dietary practices. In line tribution of the various groups of food products to daily
with this, the concept of food-based dietary guidelines intake (Welsh & Marston, 1982; Bloo&t al. 1985; Cook &
(FBDG) has been proposed by WHO/FAO (1996). Welsh, 1987), which takes into account number of consu-
Dietary advice can be given based on knowledge of the mers, frequency of consumption, quantity consumed and
main nutritional risk areas and insight into the main sources nutrient content in food products. To be effective in nutri-
of nutrients and bioactive dietary components™ylilg tion education of the general public, the food items have to
1993); the nutritional risk areas are identified through the be classified into relatively homogeneous groups, which fit
differences between dietary standards and prevailing intakein with consumers’ perception of logical classification
levels and nutritional status. The sources of energy and(Southgate, 1992). Furthermore, an effective strategy requires
nutrients provide target foods whose consumption can a selection process with priority setting, because the mes-
be changed to improve the diet on a population basis. Thesage has to be as simple as possible. If all dietary goals and

Abbreviations: WHO, World Health Organization; FAO, Food and Agriculture Organization.
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recommendations have to be achieved at the same time, aron, iodine, and folate for those who wished to become
large multi-criteria decision model has to be established to pregnant). These risks could be modified favourably by life-
guide policy processes and consumer behaviour. style changes (Brussaagtial. 1997). Based on this observa-

Although the concept of food-based dietary guidelines is tion, itis reasonable to examine the formulation of food-based
attractive, the validity and consequences of the assumptionsdietary guidelines for the Netherlands for women 20-49
are not yet tested. The major assumptions studied in thisyears old and to investigate potential unfavourable side-
paper are: effects in other population groups. Risks associated with
inadequacy of intakes of vitamin B-6, iron and vitamin A
are still in the phase of problem formulation. Policy pro-
cesses for sodium are currently at an intermediate stage
(Léwik et al. 1996). For fat intake (and hence, to a certain
extent, indirectly intake of carbohydrate and dietary fibre)
and iodine intake the policy processes are beyond the phase
of problem formulation, in that actions to improve the
situation have been or are being implemented.

® Changing the diet into the direction of one dietary goal
will have a favourable effect on other goals as well.

e A higher nutrient density is associated with a higher
intake of the particular nutrient.

e A higher food variety is associated with an improved
quality of diet.

e The implementation of a dietary quality index and/or

I)(;oddié?ased guidelines will result in an improved quality In the Iate 1980s and the egrly 1990s. fat intake, espe-
' cially the intake of SFA, was given the strongest emphasis

This paper starts with a selection process in that the mainin several policy statements because scientific evidence for
risk nutrients in the Dutch population are identified. Since its effect on health is strongest and the impact of a change in
fat consumption is given highest priority, information is fat intake on public health is likely to be greatest ik
provided on differences in dietary intake according to et al 1996, 1997).
different levels of fat consumption. Subsequently, the inter-
relations of fat consumption with other risk nutrients are
presented in order to assess potential (un)favourable side-
effects of a reduced fat intake. Special attention is given to Since a reduction in fat consumption ranks high on the
two elements of food-based dietary guidelines, namely nutritional policy agenda in the Netherlands, it is of interest
nutrient density and food variety. Finally, several aspects to obtain information on differences in nutrient intakes at
are integrated in that the effects of overall diet quality different fat intake levels. Selected results, after a classifica-
indices (one based on nutrients and the other on foodtion based on total fat as a percentage of total energy intake
groups) are studied. The results presented are based on th@oenergy, tertiles), among people 18—60 years old in the
first and the second Dutch National Food Consumption second DNFCS are presented in Table 1. A higher total fat
Survey (DNFCS). intake (%energy) was associated with a higher intake of

The first Dutch National Food Consumption Survey energy and vitamin A, a lower intake of vitamin C and a
(DNFCS) was conducted in 1987-1988, and the secondlower nutrient density (results not shown). In the highest
survey in 1992 (Lavik et al. 1994, 1998). Both surveys were tertile more energy was derived from fat (by definition) and
conducted within the framework of the Dutch Nutrition less from protein, alcohol and, especially, carbohydrates.
Surveillance System (waik & Hermus, 1988). Data were  Major differences as to food groups were found for potatoes,
obtained from a probability sample of non-institutionalized cheese, nuts, seeds and snacks, fats and oils, and meat
subjects. Information on food consumption was collected by and meat products (higher mean values in the highest
means of 2 d records. Methods regarding sampling proceduretertile), whereas higher fat intake was associated with a
and dietary data collection have been published in detail lower mean consumption of alcoholic beverages, fruit and,
(Hulshof & van Staveren, 1991). to a lesser extent, vegetables. The results should be inter-
preted, however, with care since the data refer to 2 d records
in a cross-sectional design.
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Fat intake

Risk nutrients and groups

Implementation of the concept of food-based dietary guide-
lines starts with the identification of prevailing nutritional
problems. In the Netherlands, the intake of fat, especially Ideally, a single dietary variable would be available as the
saturated fatty acids (SFA) is high, whereas the intakes of indicator of all nutritional problems identified in that a
carbohydrates (especially polysaccharides) and dietary fibrechange in this variable in the favourable direction would
(relative to energy intake) are low. For micronutrients, mean result in a positive change in all other relevant dietary
intake of vitamin B-6 per g protein, iron (in boys aged 1-3 characteristics. As indicated above, a reduction of (satu-
and 13-18, girls aged 1-3 and women aged 10-49) andrated) fat intake was the primary target of nutritional policy
vitamin A (in boys aged 10-12, girls aged 7-12 and in the Netherlands. Table 2 shows the interrelations (corre-
pregnant women) are below recommended dietary allow- lations) with other dietary factors. The results show that, in a
ances. Overweight individuals, a low intake of iodine and a cross-sectional design, a lower intake of SFA (%energy) is
high sodium intake are also prevalent in the Dutch popula- accompanied by a lower intake of monounsaturated fatty
tion. In a Dutch survey on the nutritional status of people acids (MUFA) (%energy) and vitamin A, and a higher
20-80 years old, with special reference to micronutrients, it intake (%energy) of polysaccharides, total carbohydrates
was found that the group most at risk for suboptimal and alcohol as well as (absolute) vitamin B-6. Weak
micronutrient supply was women aged 20—49 (vitamin B-6, associationsr(<0.10) were found for intakes of protein

Interrelationships
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Table 1. Daily intake (mean = sD) of energy and nutrients among respondents 18—60 years old in
the second DNFCS according to fat intake

Total fat intake (Y%energy)
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Lowest tertile Intermediate tertile Highest tertile
Energy (MJ) 91 =31 97 + 28 102 =30
Protein (%energy) 162 =414 152 =32 146 + 209
Fat (Y%oenergy) 301 =40 3768 £16 4409 + 3B
Carbohydrates (%energy) 484 =738 440 = 5[4 384 =53
Alcohol (%energy) 5@ +73 33+ 46 22+ 36
Iron (mg) 123+ 4[4 127 + 412 124 401
Vitamin A (mg) 0B8 = 103 0075 + 0B85 082 + 1[04
Vitamin B-6 (.g/g protein) 20*+6 19=+5 19+6
Vitamin C (mg) 80+ 58 75*50 65+ 43
Potatoes (g) 103+93 121 +98 142 +108
Alcoholic beverages () 319 = 559 185+ 324 134 + 267
Fruit (g) 133+135 107 + 113 90 + 104
Vegetables (g) 147 =106 144 + 96 128 +91
Cheese (g) 27+ 26 34+32 38+35
Nuts, seeds and snacks (g) 20+33 28 +37 42 =51
Fats and oils (g) 41 +37 50 + 36 62+ 37
Meat and meat products (g) 111 +32 119+ 65 128 72

(%energy), polyunsaturated fatty acids (PUFA) (%energy) one). The selection of goals may change as our knowledge
and iron, and consumption of fruit and vegetables (as one of the linkage between diet and health increases and as a
combined group) with total and saturated fat. Comparable result of changes in dietary intake characteristics.
results were found in the various age-sex groups (results not
shown). These results suggest that the assumption that,
except for carbohydrates, other relevant dietary intake
variables will change in a favourable direction (or at least Hegsted (1992) suggests the concept of nutrient density
stay the same) when (saturated) fat intake is lowered is not(amount per MJ) to be a good framework for dietary
a valid assumption. The interpretation of the results is standards. Food-based dietary guidelines are in line with
hampered by the cross-sectional design of the data. this notion, in that nutrient density is used to establish and
For an integrated approach, several targets have to beevaluate food-based dietary guidelines (WHO/FAO, 1996).
taken into account. However, this will have a negative The underlying assumption is that if a diet meets the energy
impact on the communication message and will demand requirement of individuals, it will also satisfy recommended
unrealistically much of the target groups in terms of time, nutrient intakes for all essential nutrients. This approach
interest and knowledge. For instance, it is not realistic to permits the simplification of age- and sex-related recom-
assume that consumers can select food products on the basisiended nutrient intakes figures since the values are supposed
of (sometimes even conflicting) nutritional criteria. These to differ minimally when expressed per unit of energy.
considerations call for priority setting and a temporary Looking at the Dutch recommendations, the differences
limitation of the number of dietary goals (preferably just among population groups are indeed smaller for nutrient
density than for absolute intake levels, but that the effect
should not be overestimated.

Nutrient density

Table 2. Correlation coefficients for the relationship between % For the US population, Windhat al. (19_81) conclude _
dietary energy as total fat or SFA and intakes of selected nutrients that, on average, all age-sex groups after infancy have diets
and foods in the Dutch National Food Consumption Survey (1992) of similar composition or nutrient density. Data from the

Netherlands (Lwik et al. 1994) do not confirm this con-

Total fat Saturated fat . : . . . . .
(%energy) (%energy) clusion entirely since sometimes substantial differences in
_ mean values were found among the population groups
g;‘ﬁeg(%g’{;’:%‘;r)gy) ‘8%2 ‘2[04 studied. For instance, the lowest densities were found
MUFA (%energy) 0B7 058 among young chlldrgn for iron, vitamin A and f[h|am|r_1
PUFA (%energy) 037 0D9 and among older children and adolescents for riboflavin,
Polysaccharides (%energy) -024 -03 vitamin B-6, vitamin C, calcium, phosphorus and potas-
Carbohydrates (%energy) -0z -058 sium. Furthermore, an implicit assumption regarding the
C:f;r::?ri (A/"(?:ge/'g)y) _8% _853 usage of nutrient densities is probably that there exists a
Vitamin B-6 (mg/g protein) 007 —on7 positive relation between intake of nutrients and density of
Iron (mg/d) 03 05 the diet. In the second DNFCS, absolute intakes were indeed
Fruits and vegetables (g/d) -0M09 -0D4 lower at lower nutrient densities. In the total population of

SFA = saturated fatty acids; MUFA = monounsaturated fatty acids; PUFA = the Secon_d DNFCS’ the cor_relatlons between _absolute intake
polyunsaturated fatty acids. and density were 0.51 for iron, 0.61 for calcium, 0.93 for
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vitamin A, 0.81 for thiamin, 0.54 for riboflavin, 0.52 for  exposure to food contaminants. According to WHO/FAO
vitamin B-6 and 0.83 for vitamin C. These correlations show (1996), there is enough evidence to justify promoting
positive relations that are, however, not complete. food variety through FBDG as a technique to reduce

Finally, taking the total dietary intake as starting point, it morbidity and mortality while awaiting further scientific
is of interest to look at combinations of low and high studies on how exactly it operates. Variety may refer to
nutrient densities; this has been done by Van der Beekvariation in foods selected from different major food
et al (1994). The observations confirm the existence of a groups, foods within these food groups and/or preparation
positive association between intake and density of micro- methods, whereas the effects may differ across nutrients.
nutrients. This association is also accompanied by differ- Therefore, the influence of variety on intake of energy
ences in energy intake in that a lower mean energy intakeand nutrients in the Netherlands was studied with a compre-
were associated with a higher intake and density of vita- hensive model in which different aspects of variety were taken
mins. The results indicate that the assumptions regardinginto account simultaneously (Hulshef al. 1993).
nutrient density as incorporated in FBDG are valid as to the  The results (Table 3) show that associations between
direction of the relations but that the effects are not variety and dietary intake were characterized mainly by
complete. differences in quantity and not in nutrient density.

The term ‘food variety category’ was based on 43 food
categories. In total, 759 different food items (codes corre-
sponding to the Dutch food composition table) were
Eating a variety of foods is often one of the recommenda- reported by the selected adults during the 2-day period.
tions of guidelines to achieve dietary adequacy. A wide These food items werea(priori) classified into 43 food
range of foods is recommended to assure adequate nutriengroups based on food origin and pattern of use. Subjects
intake, to avoid deficiencies and excessively high intakes were rated according to the numbers of these categories
of single nutrients, and to reduce the likelihood of high consumed over the period. The lowest category represents

Food variety

Table 3. Daily intake of energy and nutrients (mean =+ sb) among men aged 22—49 in the first DNFCS, according to category of food variety®

1 2 3 4 5

Category of food variety (n=248) (n=243) (n=223) (n=213) (n=218) Trend?
No. of food group =17 18-19 20-21 22-23 >24
Energy (MJ) 107 =209 118 + 2B 120 + 207 126 = 23 133 =28 < 0Mmo1
Protein (g) 82+24 88 +23 91+25 94 + 22 101+23 <0MDo1
Total fat (g) 114+ 41 124 + 37 127+ 38 135+ 37 144 + 39 <0Mmo1
Cholesterol (mg) 310+ 137 357 =147 367 =156 365+ 148 416 + 159 < 0Mmo1
Mono- and disaccharides (g) 117 =59 132 +54 141 =50 157 =51 167 =60 <0001
Carbohydrates (g) 256 = 84 285+ 79 295+ 75 321+76 340+ 86 <0001
Dietary fibre (g) 24[6 =909 253 + 102 269 + 903 2901 =907 300 =907 <0001
Alcohol (g) 25+ 30 2124 25+ 27 19+ 22 24+21
Calcium (mg) 1052 + 586 1105 + 457 1164 + 455 1185+ 437 1311 +419 <0Mmo1
Iron (mg) 123 + 40 132 +40 137 + 301 147 + 30 155 + 38 <0Mmo1
Retinol (mg) 102 =073 0095 + 080 107 + 102 1016 + 130 1119 + 070 <0MDo1
Thiamin (mg) 121+ 014 127 =046 126 + 042 131+ 038 135+ 040 <0Mmo1
Riboflavin (mg) 171+ 004 1079 + 062 189 +59 1@3 +0B9 203 + 0B9 < 0Mmo1
Vitamin B-6 (mg) 143 + 0032 149 + 00 185 + 049 165 = 080 171 + 082 <0Mmo1
Vitamin C (mg) 61 +55 61+47 81+68 83+ 57 88 =56 <0Mmo1
% of energy intake

Protein 130 +30 130 + 26 128 + 27 123 + 23 127 =22

Saturated fat 1601 =307 1605 + 32 161 =301 161 =28 1602 =207

Total fat 398 =84 404 + 66 397 + 6B 4083 =62 400 = 500

Mono- and disaccharides (g) 1814+ 78 192 =61 200 =62 2009 =57 207 =508 <0001

Carbohydrates 402 =78 418 = 68 416 =60 42(8 = 68 422 +60 < 0MDo1

Alcohol 6B+ 78 52 + 58 50 + 612 4[4 + 409 50 + 48
Intake per MJ

Cholesterol 30+12 31+12 31+12 29+10 31+10

Dietary fibre (g) 24+10 22 =08 23+038 2B3+00 23+ 06

Calcium (mg) 99 + 44 98 + 39 99+ 35 95+ 33 99+ 30 003

Iron (mg) 120 + 0142 117 =031 1(18 + 0[32 118 + 028 1017 + 0126

Retinol (.g) 97 £ 66 83+39 90 =87 93+93 90 =54

Thiamin (.g) 117 + 47 111+ 36 108+ 34 105 + 28 102+ 28 002

Riboflavin (ng) 162 =55 158 + 46 159 +41 155+ 42 152 + 39

Vitamin B-6 (j.g) 138 =51 132+ 40 133+42 132+ 35 128+ 35

Vitamin C (mg) 628 = 698 587 + 482 6098 =537 676 = 480 663 + 421 < 0Mmo1

! Maximum is 43 food groups.
2Trend across categories.

P values are presented.
Source: Hulshof et al. (1993).
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the least varied diet, while the highest category representsd) more than 50 %energy from carbohydrates; and
the most varied diet. For a more detailed description of the €) less than 25 %energy from mono- and disaccharides.
methods see Hulsheft al. (1993).

As to the impact of food groups to the variety in the diet,
the inclusion of fruits and vegetables resulted in a higher
variety score. Food variety was found to be positively
associated with body height, education (men only) and
socio-economic status. Inverse associations were found for
body massindex (women only) and the proportions of smokers
and breakfast skippers. Thus, food variety was positively
associated with energy intake, but not with a higher prevalence
of obesity in groups with a higher consumption level. These
results suggest that subjects with a higher variety score may b
more engaged in physical activities. This, inturn, might lead to
a higher variety in food selection to cover the higher energy
requirement. At a high consumption level, people might

For every criterion, one point was given when attained, thus
creating a 5-point scale, with 0 points corresponding to the
lowest dietary quality and 5 points to the maximum quality.
Intake of dietary fibre was not included because of meth-
odological problems regarding assessment of food com-
position. Table 4 presents selected results for Dutch women
aged 22-49. As expected, a higher dietary quality score
corresponded with a higher proportion meeting the separate
criteria of the index, mono- and disaccharides being an
exception to this rule. The largest differences were seen for
Sotal fat and total carbohydrates; obviously, meeting the
criterion for SFA was not easy. A higher dietary quality
score was associated with a lower consumption of cheese,
become bor.ed of eating allot o.fafew.items only. Fur;hermore, E’gﬁ sﬁrr]r?pt(i)(ljlﬁy o?‘nf?uwzfﬁda\r/]ggQggregr(()gaﬁtﬁ’s ?12? :hg:g:)er
ey S e e oo S oS4 oy s canmed by e poporion of waren meeing e
records. None the less, these results challenge the concepg('tggf;i ﬁhesee Or(;s;JItassearegw eines {(Tab'e 4). 10 a ceriain
. . X . , promising with respect to the
that promoting variety of food choice does not necessarily feasibility of realization of a much healthier diet through

alter patterns of nutrient intake. adequate selection from the current food supply, because the
differences among the dietary quality score groups are
Dietary quality index modest. A higher dietary quality was associated with a
higher prevalence of a prescribed diet, especially energy
restriction, and a higher educational level. There was an
inverse relation between the dietary quality score and
energy intake.
Mean energy intake was(BMJ/d among those with a
score of 0—1 and@ MJ/d among women with a score of 4-5.
This may cast some doubt on the results in that selective

An index of overall diet quality can be based on nutrients
only. Such an index can include all nutrients but, for
practical reasons, it is recommendable to select the most
important nutrients, in this case those included in the Dutch
dietary guidelines for a healthy diet. The criteria selected
were a daily diet providing:

a) less than 35 %energy from fat; under-reporting of energy-rich products may have taken
b) less than 10 %energy from SFA,; place. In line with this, Table 4 might suggest over-reporting
¢) less than 33 mg/MJ cholesterol; of products of vegetable origin. The characteristics of the

Table 4. Proportion of women 22—49 years old meeting the various goals and criteria
according to the dietary quality index

Dietary quality score*

0-1 2 3 4-5
Dietary quality score (n=392) (n=704) (n=256) (n=141)
% achieving guideline
Total fat 3 13 92 100
Saturated fat 0 1 11 65
Cholesterol 19 91 91 96
Total carbohydrates 1 7 52 81
Mono- & disaccharides 68 89 54 71
Food-based guidelines
Bread 11 16 18 20
Potatoes 36 54 42 49
Vegetables 30 37 39 39
Fruit 22 23 32 40
Milk and milk products 39 42 46 43
Cheese 62 68 63 45
Meat/fish/eggs e 64 50 45
Characteristics
Not on a diet 92 90 86 82
Energy-restricted diet 5 6 7 14
Lifestyle rule 2 3 4 8
Higher level of education 39 50 54 62

*One point is given for each dietary quality criterium that was met.
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women fit in with more socially desirable reporting during @ potatoes (including rice, pasta and pulses): 3-5 pieces;

the 2 days of the survey, in that more women have the ® vegetables: 3—4 serving spoons;

motivation (therapeutic diet) and the knowledge (higher ® fruit: 2 pieces;

education) for such a reporting pattern. If selective reporting ® milk and milk products: 2—3 glasses;

partly explains the differences, caution is called for in using ® cheese: 1-2 slices; and

the data for policy-making processes. e meat, fish and eggs: about 115-130g (or 100 g cooked).
As expected, the results suggest that a combination of

dietary goals results mostly in a more favourable diet for the

separate goals included in the index. The most important

information that can be obtained through analyses regarding

a dietary quality index is related to the feasibility of a goal in

combination with other goals and the (direction of the) food

consumption associated with improvement in the dietary

quality index. Both aspects are important for an efficient

nutrition education strategy.

One point was given to a subject when the quantity

consumed was at least at the lowest recommended level.
Thus a food-based quality index was created with a scale
ranging from O to 7. The higher the score, the better the

quality of the diet was assumed to be.

Table 5 presents selected characteristics of three groups
of Dutch women with different scores for food-based diet-
ary quality. Similar observations were made for males
(results not shown). Obviously, a higher score correlated
with a higher proportion of the women meeting the separate
Food-based dietary guidelines goals. The data indicate that meeting the goals for bread,
fruit and, to lesser extent, milk (products) were most

One rationale behind the concept of FBDG is that consumers yigicit. A higher score was associated with a higher

think in terms of foods rather than nutrients (WHO/FAO, i iake of energy and a higher nutrient density. Possibly

1996). The most important factors influencing consumer except for protein and alcohol, relatively small differences

acceptance are current consumption patterns, and SpecifiG ere tound for the contribution of macronutrients to daily
food recommendations or examples incorporated in a set Ofenergy intake.

guidelines (Stowers, 1992). This is one of the reasons that Apparently, a combination of the selected food-

ﬁo%—b?seg guidelines h;\vg to be (_:ountfry-speci:‘ick;). F_Orfthedbased guidelines (formulated in quantitative terms) results
etherlands, recommended quantities of several basic 100G, 5 gelection of women with a relatively high energy

groups are formulated for children, adolescents and adults;,o.a Furthermore, the combination selected does not

by the Netherlands Bureau for Nutrition Education. FOr pae an important selective effect on the %energy of the
adults the following recommendations for daily intake are \o-~ronutrients.

given: A selective effect was found for nutrient density, which
e bread (including breakfast cereals): 5-7 slices; can be explained by the fact that bread, potatoes, vegetables,

Table 5. Selected characteristics of women 22—49 years old meeting the various goals and criteria
according to the food-based quality score index

Food-based quality score

0-2 3-4 5-7
(n=575) (n=728) (n=190)

Dietary intake (mean * sD)

Energy (MJ/d) 706+ 24 87 +23 97 +214
Protein (%energy) 148 =41 16[0 = 38 167 =34
Fat (%energy) 370 + 78 381+ 70 367 = 68
Saturated fat (%energy) 143 + 36 146 + 31 143 =209
Carbohydrates (%energy) 4414 = 82 433 =712 4417 =601
Mono- and disaccharides (%energy) 208 =84 200 + 607 210 =58
Alcohol (%energy) 20 =53 26 44 2[0 =36

Nutrient density (mean = sb)

Calcium (mg/MJ) 10251 119 + 47 135+ 50
Iron (mg/MJ) 13+03 14 =04 1B + 058
Vitamin A (ng/MJ) 76 =100 82+92 91 + 147
Thiamin (n.g/MJ) 136+ 90 148 + 94 158 +79
Riboflavin (ug/MJ) 160+ 71 178 + 62 194 + 58
Vitamin B-6 (.g/MJ) 165+ 63 182 + 56 188 + 50
Vitamin C (mg/MJ) 707 =801 102 =83 117 =70
Food-based guidelines (% meeting the goal)
Bread 6 17 39
Potatoes 22 56 86
Vegetables 9 44 83
Fruit 10 30 56
Milk and milk products 22 48 79
Cheese 43 72 93

Meat/fish/eggs 39 75 91
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fruit, milk (products), cheese and meat/fish/eggs are relat- status among adults with special reference to micronutrients
ively good sources of micronutrients (mk et al. 1994, (Dutch Nutrition Surveillance Systenturopean Journal of
1998). Based on these observations, it can be stated that a Clinical Nutrition 51 (Suppl. 3), S1-S66. 3
combination of several food-based goals (formulated in C00k DA & Welsh SO (1987) The effect of enriched and fortified
quantitative terms) can result in an increase of the food 9rain products on nutrient intak€ereal Food Worlds2, 191~

consumption that does not have an important effect on theHegstéd DM (1986) Dietary standards — Guidelines for prevention

quality of the diet. This holds especially when no food " of eficiency or prescription for total healt@urnal of Nutri-
groups are restricted by an upper consumption level. tion 116, 478—481.

Furthermore, a group like fats and oils was not included Hegsted DM (1992) Defining a nutritious diet: need for new dietary
in the food-based guideline, whereas the consumption of standardsJournal of the American College of Nutritia?11,
such a group is expected to have a direct relationship with  241-245.
the intake of nutrients. Within groups like milk and milk Hulshof KFAM & van Staveren WA (1991) The Dutch National
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