
onbekende risico's, hoe klein deze toch al mogen zijn en 
maakt daardoor de additievenconsumptie extra veilig. 

Ten onrechte wordt soms gesuggereerd dat ons voedsel 
onveilig is door het additievengebruik. Ik wil daarom dit 
verhaal besluiten met een overzicht van de in ons eten 
verborgen risico's. Het lijstje dat ik geef, is opgesteld door 
WODICKA(7), destijds directeur van het Bureau Levensmid-
delen van de FDA en wordt inhoudelijk bevestigd door 
andere gezaghebbende auteurs als CRAMPTON (2). Volgens 
WoDiCKAzijn de risico's van voedselconsumptie in volgorde 
van afnemend belang: 
1. voedselvergiftiging als gevolg van microbiele infectie 

a. rechtstreeks door salmonellae, stafylococcen, 
streptococcen e.d.; 

b. d.m.v. geproduceerde toxinen: botulisme, aflatoxine 
e.d.; 

2. verkeerde voeding (teveel, eenzijdig); s . 
3. milieucontaminanten (kwik, PCB's e.a.); 
4. van nature aanwezige toxische stoffen (b.v. alkalofden, 

waaronder solanine in aardappeien); 
5. bestrijdingsmiddelresiduen; 
6. functionele bestanddelen (= additieven). 

Een veel voorkomende bacteriele voedselinfectie is de 
salmonellose, ook bekend als zomergriepje en 'toeristje'. 
We hebben er alien wel eens aan geleden, ook al herkenden 
we hem misschien niet als zodanig. 
Dat de additieven met de bestrijdingsmiddelen onderaan 
staan, is eenvoudig te verklaren: ze worden toegelaten na 
gedegen toxiciteitsonderzoek met maximum gebruikshoe-
veelheden waarin een veiligheidsmarge zit die veel groter is 

Application of a qualitative history recall method 

Summary. By a qualitative dietary history recall method, 
which was validated on quantitative data and applied, in 
1978, on a probability sample (n= 1951) of the Dutch adult 
population, the quality of the food consumption pattern was 
evaluated. 
For assessing the preventive value of the diet, a food scoring 
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** Epidemiologist/statistician, Neth. Heart Foundation, The 
Hague 
"* Head Dept. of Human Nutrition, Agricultural University, Wage-
ningen 
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dan die welke op veel contaminanten en natuurlijke be
standdelen zou kunnen worden toegepast zonder de voed-
selvoorziening onmogelijkte maken. Zo is bijvoorbeeld van 
wijn het natuurlijke gehalte aan aminen als histamine in 
combinatie met alcohol de oorzaak van hoofdpijn na wijn-
consumptie (3) en niet het toegevoegde suit iet zoals nog wel 
wordt beweerd. 
Grotere veiligheid van ons voedsel bereiken we als consu
med dan ook niet door het vermijden van additieven, want 
die behoren tot de best onderzochte bestanddelen van ons 
voedsel en zijn in nun beperkte toepassing al zeer veilig, 
maar - met een blik op het lijstje van WODICKA - door 
hygienisch bereid voedsel tot ons te nemen en verder door 
de bestaande en onvermijdelijke risico's te spreiden, dus 
door gevarieerd en matig te eten en te drinken. 
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system based on the criteria of a prudent diet was con' 
structed. In this way it was possible to compute for each 
participant in the national survey a so called 'nutrition score', 
illustrating his or her type of diet. 
The main conclusion is that adherence to dietary recom
mendations is not yet common practice in the Netherlands. 
An estimated 4 percent of our study population meets the 
standards of a prudent diet. 

The developed recall method yields results that seem to be 
applicable in public health programs in which the need for 
nutrition education in dietary intervention is addressed. 

Introduction 
Nutrition education in programs for the prevention of coron-

Food consumption pattern of the Dutch population in 1978 



ary heart disease (CHD) needs to know to what extent the 
diet of a target group is preventive for cardiovascular dis
ease. To get such knowledge usually requires quantitative 
data on total food intake over several days. 
In diet intervention studies a form of a food scoring system 
has occasionally been used to express the quality of the diet 
(5,7). In the nutritional counseling program of the Multiple 
Risk Factor Intervention Trial (MRFIT), efforts were focus-
sed on methods of monitoring the dietary intake of fat and 
cholesterol. Here a self calculable food score for partici
pants served as a dietary assessment device and a nutrition 
teaching aid (12). For evaluation of the overall effectiveness 
of intervention the nutrition counselor used a food record 
rating, indicating the dietary adherence to the MRFIT eating 
style (11). 
The objective of this investigation is to assess the quality of 
dietary patterns in groups by means of a short recall tech
nique. Therefore we developed a qualitative recall method, 
validated it on quantitative data, and applied it to a probabil
ity sample of the Dutch population. To indicate the preven
tive value of the diet a food scoring system, based on the 
criteria of a prudent diet (1,4), was constructed. 
In this article qualitative data concerning the food consump
tion pattern of the Dutch adult population and the extent to 
which it meets the standards of a prudent diet in car
diovascular preventive terms, are presented. 

Methods 
Food consumption patterns of the Dutch adult population 
were evaluated in a study (9) designed to support and guide 
public health education regarding cardiovascular risk fac
tors like smoking, nutrition, obesity and physical activity. 
The data on nutrition were collected through a national 
survey among the Dutch adult population in 1978. A random 
sample of 1062 women and 889 men aged 18 to 64 years 
was interviewed with the help of a partially structured ques
tionnaire, which was developed in a 1977 pilot study among 
150 individuals. The response rate was 77%. There were 
14% refusals, 9% could not be reached. 

Questionnaire 
The food consumption pattern was qualitatively measured 

by a diet history recall, an interviewing rnethod seeking to 
discover the 'usual' diet and relying on {he memory of the 
subjects (8). 
By means of this method one gets information on selection 
and intake frequency (per day or per week) of certain food 
products and this information can serve'as an indication of 
an individual's type of diet; data on quantitative food intake 
are not collected. 
The questionnaire focusses on nutrients considered as 
important in a diet aiming at prevention of cardiovascular 
disease, such as: fats, polyunsaturated fats, simple 
carbohydrates, cholesterol, dietary fibre, and alcohol (table 
1). 
The assumption is that the individual's consumption fre
quency of certain food products is indicative for the intake of 
the above mentioned nutrients, e.g. frequency of egg and 
liver consumption for the cholesterol intake or bread and fruit 
for dietary fibre. 

Food scoring system 
To indicate the quality of an individual's diet the nutritionist 
formulated a food scoring system using the criteria of a 
prudent diet (1,4) as a standard. The rationale behind the 
scoring procedure is that frequent use of foods which are 
optimal respectively less optimal from a preventive point of 
view leads to a high respectively low score. To illustrate this, 
the scoring system for some arbitrary, products out of the 
questionnaire, namely yogurt and eggs, is reproduced in 
table 2. Analogously all foods included in the questionnaire 
are given a score between 1 arid 5, depending on the 
individual's consumption frequency. By summarizing the 
scores for all food products each subject can be given a 
'nutrition score' illustrating his type of diet*. 
Since the questionnaire includes 17 food products, the 
nutrition score can range from a minimum of 17 to a max
imum of 85 points. An individual who follows the require
ments of a prudent diet would get at least 4 points for each 
food product with this scoring system, thus leading to a total 
of 68 points. 

* Further details of the scoring mechanism as well as the question
naire are available from the first author. 

Table 1. Selection and intake frequency of food products In the Dutch adult population in 1978. Results of a national survey (n=1951) 

Food products 

Weekly consumption 

every 5 or 6 3 or 4 1 or 2 < 1 never 
day days days days days 

% % % % % % 

Cereals, meal and mealproducts 

bread for breakfast 
rolled oats, breakfast cereals 
bread for lunch/second breadmeal 

brown bread (5) 
white bread (5) 
wholewheat bread (5) 

potatoes 
rice 

73 
3 

78 

50 
25 
21 

33 
1 

3 2 5 
2 1 6 
8 2 3 

4 
3 
2 

43 
1 

10 
9 
7 

13 
3 

6 
15 
11 

5 
31 

2 
46 

Grahen, meel en meelprodukten 

17 brood als ontbijt 
88 havermout, brinta of muesli als ontbijt 
9 brood als lunch/2e broodmaaltijd 

30 bruinbrood 
48 witbrood 
59 volkorenbrood 

4 aardappelen 
18 rijst 
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Meat and meatproducts Vlees en vleeswaren 

meat at dinner 3 5 4 2 

minced meat (no minced beef) (1) 
smoked sausage (cooked) or pork sausage (1) 
bacon (fat, fresh) (1) 
cutlet (1) 1 

poultry 1 

fish 1 
liver or kidney (4) 

lean meat products (roast beef, lean bacon etc) 27 

luncheon meat, cooked sausageorothersausages 12 

liver sausage, liver pie or liver paste 6 

Milk, milkproducts and eggs 

milk (see Beverages) (1) 
yogurt (whole milk) (1) 
yogurt (skimmed milk) (1) 
cheese (full cream or 40+) (1) 
cheese (20+) (1) 
custard of porridge (3) 
desserts (industrial prepared) (3) 
eggs (see Other food products) (4) 

Fats and oils 

margarine on bread (2) 
halvarine (40% fat) on bread (2) 
dietmargarine (^60% pufa) on bread (2) 
butter on bread (2) 
peanut butter 
shortening/cooking oil (see Other food-
products) (2) 

Vegetables and fruits 

vegetables at the dinner 
vegetables or fruit on bread 
fruits in syrup for or at dessert (3) 
fruits (see other food products) (5) 

Snacks 

salty biscuits or potato crisps (1) 
peanuts or other nuts (1) 
croquettes of minced meat balls (1) 
potato chips or French f rites (1) 
biscuits (3) 
cakes, tartes or pastries (3) 

7 
8 

49 
6 

10 

15 4 2 2 vlees bij de warme maaltijd 
3 54 30 13 gehakt (geen tartaar) 
I 30 48 21 rookworst of verse worst 

18 37 45 speklappen 
6 49 31 ' 14 karbonade 
1 26 61 11 kip 
1 30 52 16 vis 

6 33 61 lever of niertjes 

24 25 8 11 magere vleeswaren (rosbief, 
magere ham e.d.) 

13 28 14 31 boterhamworst, gekookte worst of andere 
worstsoorten 

9 29 23 32 leverworst, leverpastei of pate 

Melk, melkprodukten en eieren 

melk (zie Dranken) 
I I 19 - 59 gewone yoghurt 
9 16 - 63 magere yoghurt 

16 15 - 11 gewone kaas (volvet of 40+) 
3 4 - 86 magere kaas (20+) 

13 32 18 25 via of pudding 
1 11 19 68 kant-en-klaar toetjes 

eieren (zie Overige) 

Olien en vetten 

70 gewone margarine op het brood 
61 halvarine op het brood 
82 dieetmargarine op het brood (2) 

- 73 roomboter op het brood 
15 65 pindakaas 

spijsvet/-olie (zie Overige) 

Groente en fruit 

63 29 6 1 1 groente bij de warme maaltijd 
3 1 5 17 22 52 groente/fruit op het brood 

1 2 15 35 47 vruchten op sap als of bij het nagerecht 
fruit (zie Overige) 

Snacks 

26 
35 
16 
13 
3 

1 
2 
1 
1 
1 

2 
1 
1 
3 
5 

1 
1 
1 

10 
11 

1 
1 

1 
1 

6 
3 
1 
1 
4 
3 

29 
27 
15 
22 
23 
30 

33 
38 
36 
41 
26 
47 

31 
31 
48 
36 
45 
19 

zoutjes of chips 
pinda's of andere nootjes 
croquetten of frikadellen 
patat frites 
grate koeken b.v. gevulde 
gebak of cake 

Foodproducts 

Beverages 

-non alcoholic: 
glasses of whole milk (1) 
glasses of low fat milk (1) 
glasses of skimmed milk (1) 
glasses of buttermilk (1) 

cups of coffee 
cups of tea 

glasses of softdrinks like 7up, 
coke (3) 
glasses of fruitjuice (3) 

daily consumption 
2512 11 10 9 8 7 6 5 4 3 2 1<1 0 

% % % % % % % % % % % % % % 

4 1 
1 

1 1 

8 16 8 63 
7 10 5 73 
1 3 2 94 
4 10 17 67 

6 4 12 3 20 14 13 5 1 4 
1 2 3 5 12 12 27 17 5 15 

1 2 5 18 34 40 
1 1 3 15 33 47 

Dranken 

-niet alcoholisch: 
glazen voile melk 
glazen halfvolle melk 
glazen magere melk 
glazen karnemelk 

koppen koffie 
koppen thee 

glazen frisdrank bv 7 up of cola 
glazen vruchtesap 
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-alcoholic: 
glasses of beer (6) 
glasses of sherry, port of vermouth (6) 
glasses of wine (6) 
spirits (6) 

-alcoholisch: 
1 1 1 2 4 ' 5 7 22 57 'glazen bier 

1 2 5 23 69 glazen sherry, port of vermout 
1 2 5 35 57 glazen wijn 

1 2 4 7 23 63 borrels 

Other food products 
sugar use (3) amount of spoonfuls in: 

coffee 
tea 

>3 3 2Va 2 V/z 1 1/2 0 
% % % % 

1 3 
1 3 

1 20 
1 19 

% % % % 

Overige 
suikergebruik: 

6 26 5 38 koffie 
4 27 6 39 thee 

egg use (4) amount of visible, non-processed eggs at one week 

>7 7 6 5 4 3 2 1 <1 0 
% % % % % % % % % % 
3 2 2 4 7 16 30 20 10 6 

eierengebruik 

use of shortening/cooking oil (2) 

fruit use (5) 

to bake or to fry 
. oils 9% 
shortenings 83% 
combination shortenings/oils 6% 
no shortenings/oils 2% 

dayly consumption 

gebruik van spijsvet/-olie 

fru'rtgebruik 

>4 4 3 2 1 <1 0 
% % % % % % % 
2 2 11 29 34 15 7 

: not asked 
blank: less than 0,5% 

Food products with a figure between parentheses have been used to construct the nutrition score. 
The meaning of the figures is as follows: 
the food product is indicative for: 
(1) fat 
(2) polyunsaturated fats 
(3) simple carbohydrates 
(4) cholesterol 
(5) dietary fibre 
(6) alcohol 

Table 2. Examples of the food scoring system 

Food product Response categories 

How many days in a week do 
you eat on the average? 

whole milk yogurt 
skimmed milk yogurt 

Scoring system: 

every 5 or 6 3 or 4 1 or 2 never 
day days days days 

skimmed milkyogurt: 1 or2/3or4 
day/days 

skimmedmilkyogurt:5or6/every 
days/day 

How many eggs do you eat in a week on the average? 
(visible, non-processed eggs) 

Frequency of use 
wholemilkyogurt: every/5or6 

day/days 
wholemilkyogurt: 3or4/1 or2 

days/days 

neveryogurtor 
a combination of whole and skimmed 
milk yogurt 

Score 
1 

Scoring system: 
Frequency of use 

never 
1 egg or less 
2 eggs 

3 eggs or more 

Score 

5 
4 
3 
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Validity 
The validity of our qualitative method, i.e. the food scoring 
system, was evaluated using dietary data gathered in a rural 
population (n=100) in Rhenen (14) by a seven-days-record 
method. For this population the consumption frequency of 
foods was known through keeping of note-books. The quan
tities consumed were also recorded. 
Our questionnaire has been applied to these data. Based on 
the consumption frequency, written in the note-books, each 
individual in the Rhenen population was given a score for 
each of the food products included in our questionnaire. The 
scores were awarded according to our food scoring system. 
To verify the validity of the scoring procedure we compared 
the nutrition score with the nutrient intake, which was known 
for all Rhenen subjects. To this end both distributions were 
divided into five classes. The hypothesis of equal ranking by 
the two classifications was checked by means of Spear
man's rank correlation coefficient (rs) (13). 
The comparison has also been carried out for separate 
scores of the composite nutrients (table 3). The assumption 
that our method can adequately classify people on account 
of their dietary habits is supported by the coefficient rs of 0.58 
for the overall nutrition score. Classification on the basis of 
single nutrients however is in view of some low correlation 
coefficients not recommended. The phenomenon that a 
number of rather insensitive tests can be combined to one 
adequate classification instrument was earlier observed for 
coronary risk functions (15). 

Another question is whether relying on a respondent's 
memory, in an interview situation (dietary recall), would 

Figure 1. Comparison of the distributions of the nutrition score 
computed from 7-days record data (Rhenen population, 
n=100)and diet history recall data (study population, n=1951) 

produce essential bias, compared with recording food in
take, since people tend to forget their (bad) eating habits. 
This should have been tested ideally in the Rhenen popula
tion, but such data were not available. However a compari
son of the distributions of the nutrition score of the Rhenen 
population and our study population shows that the two 
distributions are practically equal (figure 1). So apart from 
possible bias by differences in the structure of the two 
populations, we have no reason to fear major problems 
given the results of the validity test in table 3. 

In the presentation of the data the study population was 
divided into three categories of dietary patterns. We labeled 
them undesirable (lowest 30 percent of the nutrition score 
distribution, scoring values to maximal 48), desirable (upper 
30 percent of the distribution, scoring values of 58 or more) 
and intermediate (middle 40 percent of the nutrition score). 
Information on the nutrient intake of the Rhenen population 
enabled us to make a rough estimate of the nutrient com
position for various values of the nutrition score. For the 
'undesirable' and 'desirable'food consumption patterns, the 
average nutrient composition is presented in table 4. Due to 
the classification of the subjects on the basis of a composite 
score, adjacent ranges in average nutrient compostion 
appear for some single nutrients. 

• . i 

Results : 

The selection and intake frequency of food products is 
depicted in table 1. In this table the food products are 
arranged in accordance with the Netherlands Food Com
position Table (16). Those food products that have been 
used to construct the nutrition score are given a figure in 
parentheses. This figure represents the nutrient for which 
we consider the product as indicative, of course some of the 
choices may be arbitrary. 
The distribution of the nutrition score that illustrates the food 

relative 
frequency 

30 • 

20 • 

+ - + study population 
• • Rhenen population 

63-67 68-72 73-78 

nutrition score 
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Table 3. Comparison of classification according to the actual 
nutrient intake with the nutrition score/composite nutrient 
scores of subjects in the Rhenen population 

Spearman rank correlation coefficient (rs) 

Score r= 

Overall nutrition 

Fat 
Polyunsaturated fat 
Simple carbohydrates 
Cholesterol 
Dietary fibre 
Alcohol 

+ all rs significant at a = 0.05 

0.58 

0.50 
0.25 
0.44 
0.63 
0.39 
0.85 

Table 4. Estimated average nutrient composition of the 'desir
able' and 'undesirable' food consumption pattern related to 
the criteria of a prudent diet 

Nutrient 

Fat (energy %) 
Polyunsaturated fat (en %) 
Carbohydrates (en %) 
Cholesterol (mg/day) 
Dietary fibre (g/4.2 kJ) 
Alcohol (energy %) 
Salt (g/day) 

Prudent 
diet 

3 0 - 3 5 
1 0 - 1 2 
5 3 - 6 0 
<250 

11 - 1 5 

+ 
3 - 5 

'Undesir
able' 

4 0 - 4 6 
5 - 8 

4 0 - 4 7 
350 - 450 

7 - 8 
5=7 

++ 

'Desir
able' 

3 5 - 4 0 
8 - 1 0 

5 3 - 6 0 
250 - 300 

9 - 1 1 
=55 

+ + 

+ no recommendation: 4 or more consumptions/day (s=7 energy %) 
endangers health 

+ + no information available 

consumption pattern for the study population and the cut-off 
points for the 'undesirable' and 'desirable' group are given in 
figure 2. The male-female ratio in the 'undesirable' category 
is 1.5 (60% men and 40% women), in the 'desirable' categ
ory it is 0.4 (31 % men and 69% women). Especially young 
men reveal inadequate dietary habits. The picture shows 
that only about 4% of the study population exceeds the value 
that coincides with the recommendations of a prudent diet. 

The selection and intake frequency of food products in
cluded in the nutrition score are presented for 'undesirable' 
and 'desirable' food consumption patterns in table 5. The 
food products are listed under the heading of the nutrient 
they represent. Compared to the 'undesirable' category, 
there is a general change to a more favourable food selec
tion and consumption in the group with 'desirable' dietary 
patterns: more low fat and vegetable products and less 
animal foods, single carbohydrates etc. See for instance 
under the heading polyunsaturated fats the discrepancies in 
every day usage of butter and margarine, or under dietary 
fibre the brown and white bread consumption. 

Discussion 
In this article results of a study of the quality of the food 
consumption pattern of the Dutch adult population are pre
sented. Data on this subject were collected by personal 
interview of a random sample (n=1951) of the Dutch 
population. 
The questionnaire is based on food products common in the 
Dutch diet. Because our main interest was in the car
diovascular area we focussed on products contributing to 

Figure 2. Cut-off points for 'undesirable' and 'desirable' food 
consumption patterns in the distribution of the nutrition score 
of the study population (n=1951) 

relative 
frequency 

desirable' 

30 35 40 45 50 55 60 65 

prudent diet 

nutrition score 
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Table 5. Listing of food products included in the questionnaire to construct the nutrition score. Selection and intake frequency of 
food products for 'undesirable' (P30) (n=578) and 'desirable' (P70) (n=568) food consumption patterns 

Weekly consumption 

Nutrient 

Fat 
yoghurt (whole milk) 
yogurt (skirnmed milk) 
cheese (40 ) 
cheese (20 ) 

minced meat 
smoked sausage (cooked) or 
pork sausage 
bacon (fat, fresh) 
cutlet 

salty biscuits or potato 
crisps 
peanuts or other nuts 

croquettes or minced meat balls 
potato chips or French fries 

Polyunsaturated fats 

margarine 
halvarine (40% fat) 
dietmargarine (> 60% pufa) 
butter 

every day 
P30 P70 

% 

8 
2 

55 
2 

1 

1 

3 
2 

44 
29 

6 
16 

% 

4 
20 
38 
15 

1 

8 
38 
32 
9 

5 or 6 day 
P30 P70 

% 

6 
1 

10 
1 

1 

1 
1 

2 
2 

3 

% 

2 
8 
7 
3 

1 
1 
2 
1 

3 or 4 
P30 

% 

15 
6 

15 
1 

3 

1 
1 

1° 
11 
7 

2 
2 

2 
1 

3 

day 
P70 

% 

6 
12 
17 
6 

1 

4 

1 
1 

1 
1 

1 or 2 
P30 

% 

30 
11 
15 
3 

67 

45 
25 
59 

39 
36 

32 
40 

1 
1 
1 

13 

day 
P70 

% 

8 
19 
16 
7 

42 

17 
10 
39 

13 
14 

3 
6 

1 
1 
1 
6 

<1 da 
P30 

% 

-

24 

42 
41 
23 

28 
32 

41 
43 

-

y 
P 7 0 

% 

-

36 

47 
28 
24 

36 
37 

26 
32 

-

never 
P30 

% 

41 
80 

5 
93 

6 

11 
33 

6 

18 
22 

25 
15 

51 
67 
93 
65 

P70 

% 

81 
42 
23 
70 

20 

36 
63 
23 

49 
47 

71 
62 

91 
60 
64 
84 

Vet 
gewone yoghurt 
magere yoghurt 
gewone kaas 
magere kaas 

gehakt 

rookworst of verse worst 
speklappen 
karbonade 

zoutjes of chips 
pinda's of andere nootjes 

croquetten of frikadellen 
patat frites 

Meervoudig onverzadigde vetzur 

gewone margarine 
halvarine 
dieetmargarine 
roomboter 

shortening/cooking oil (see 
Other foodproducts) 

Simple carbohydrates 

custard or porridge 
desserts (industrial prepared) 
fruits in syrup for or at dessert 

biscuits 
cakes, tartes or pastries 

softdrinks (see Beverages) 
fruitjuice (see Beverages) 

white sugar (see Other Food 
products) 

Cholesterol 

liver or kidney 
eggs (see Other food products) 

Dietary fibre 

brown bread 
white bread 
whole wheat bread 

fruit (see Other food products) 
• 

Alcohol (see Beverages) 

spijsvetAolie (zie Overige) 

Enkelvoudige koolhydraten 

17 
1 
1 

3 
2 

4 
1 
1 

1 
1 

21 
2 
3 

9 
5 

4 

1 

2 
2 

32 
16 
20 

32 
39 

23 
5 
9 

14 
23 

13 
21 
39 

23 
41 

20 
13 
28 

23 
51 

12 
60 
37 

32 
13 

48 
81 
61 

61 
23 

via of pudding 
kant-en-klaar toetjes 
vruchten op sap 

grote koeken 
gebak of cake 

frisdranken (zie Dranken) 
vruchtesap (zie Dranken) 

39 
45 
14 

62 
7 

28 

6 
4 
2 

4 
2 
3 

12 
10 
6 

6 
4 
7 

8 
17 
14 

3 
11 
11 

39 28 52 67 

35 25 
24 77 
64 52 

witte suiker (zie Overige) 

Cholesterol 

lever of niertjes 
eieren (zie Overige) 

Voedingsvezel 

bruinbrood 
witbrood 
volkorenbrood 

fruit (zie Overige) 

Alcohol (zie Dranken) 
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Beverages 

-non alcoholic: 
glasses of whole milk 
glasses of low fat milk 
glasses of skimmed milk 
glasses of buttermilk 

glasses of softdrinks 
glasses of fruitjuice 

-alcoholic: 
glasses of beer 
glasses of sherry, port 
glasses of wine 
spirits 

daily consumption 
>5 5 

P30P70 P30P70 

4 
P30P70 

3 
P30P70 

2 
P30P70 

1 
P30P70 

<1 
P30P70 

0 
P30P30 

% % % % % % % % 

5 1 
2 3 

1 2 

7 1 
1 2 
1 1 
2 1 

% % 

12 4 
3 8 
1 2 
3 5 

10 1 
2 3 

6 1 
2 3 
2 2 
5 3 

% % 

24 8 
6 14 
1 6 
6 13 

26 9 
16 13 

10 3 
3 8 
3 7 
9 4 

% % 

12 4 
4 6 
1 4 
15 19 

34 31 
31 34 

23 17 
22 25 
34 36 
25 21 

% % 

43 83 
85 69. 
97 87 
75 59 

24 58 
49 48 

46 77 
72 63 
60 54 
58 70 

Dranken 

-niet alcoholisch: 
glazen voile melk 
glazen halfvolle melk 
glazen magere melk 
glazen karnemelk 

glazen frisdrank 
glazen vruchtesap 

-alcoholisch: 
glazen bier 
glazen sherry, port 
glazen wijn 
borrels 

Other food products 

use of shortening/cooking oil 

Overige 

sugar use 

egg use 

fruit use 

amount of spoonfuls in 

coffee P30 

P70 

tea P30 

P70 
amount of visible, non-

>7 
% 

P 30 6 

P 70 

take bake or to fry 

oils 
shortenings 
combination shortenings/oils 
no shortenings/oils 

>3 3 21/2 2 Vk. 1 
o/„ 0/ 0/ 0/ 0/ 0/ 
/o /o /o 

7 

4 

/O 

32 
5 

26 
4 

processed eggs at one week 
7 6 5 4 3 2 
% % % % 

4 3 8 12 
1 3 

% % 

22 26 
9 33 

daily consumption 
>4 4 3 2 
% % 

P 30 1 1 
P 70 3 5 

% % 

4 
20 

/o /o 

8 32 
1 13 

5 30 
1 13 

P30 P70 
% % 
/o /o 

2 21 
94 67 
3 8 
1 4 

V2 0 
0/ 0/ 
/o /o 

3 18 
6 72 

4 31 
6 76 

1 <1 0 
% 

12 

%• % 

5 2 
27 16 10 

1 <1 0 
% 

24 39 
35 26 

% % 

21 10 
7 4 

gebruik van s 

suikergebruik 

eierengebruik 

fruitgebruik 

: not asked 
blank: less than o,5% 

the fat and simple carbohydrate intake; in addition the 
cholesterol and polyunsaturated fat consumption were 
ascertained. Less attention was paid to dietary fibre and 
alcohol; no information was obtained about the protein and 
salt content of the diet. Investigation of salt consumption by 
dietary surveys is difficult. 
The value of this study largely depends on the method used 
to establish the food consumption pattern. Inherent to a 

qualitative method is the lack of quantitative data. It is 
questionable whether one can get a reasonable impression 
of an individual's diet by inquiring only after the food con
sumption frequency. 
To meet this difficulty, information was gathered on those 
food products that are the main sources of the nutrients we, 
were interested in. For instance in the Dutch diet the average 
daily fat intake is mainly derived from meat, margarine/cook-
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ing oils or shortenings and dairy products (14, 17). So with 
the chosen products in the questionnaire we approximately 
covered half of the average daily fat intake. Analogously for 
polyunsaturated fats about half of the daily consumption, for 
simple carbohydrates and cholesterol about one third, for 
dietary fibre about 40% and for alcohol almost the total daily 
intake (14,17). 

The nutrition score represents an overall image of the 
preventive value of the diet, with special focus on fats and 
simple carbohydrates. We have to bear in mind the perhaps 
theoretical boncept that an individual, who is 'wrong' on one 
particular nutrient (heavy drinker), can be classified in the 
'desirable' group. 

Application of our questionnaire to quantitative data 
obtained by seven days recording in the Rhenen population 
supports the assumption that our method is useful for 
evaluation purposes in nutrition education, because it sup
plies information that is indicative for the preventive value of 
diets of groups. 
In view of the objectives of health education - gradual 
changes towards healthy behavior-togetherwith the recent 
controversies concerning dietary recommendations (10) 
the criteriafor a healthy food pattern in this study are in many 
aspects less extreme than those of a prudent diet (table 4). 
Therefore the terminology is 'desirable' food consumption 
pattern, shifting in a direction of a preventive diet. But even 
then our cut-off points are arbitrary. Even so, adherence to 
dietary recommendations is not yet common practice in the 
Dutch population. An estimated 4% of our study population 
meets the standards of a prudent diet (figure 2). 
In health education terms a slight average change in be
havior of a large group is already considered a positive 
effect. Despite our findings of low adherence to a preventive 
diet in this prevalence study, gradual changes have been 
noticed in the Dutch nutritional behavior. Comparisons of 
per capita food consumption data mutually (2, 3) with our 
data (table 1) show that beside some negative trends in 
recent decades, e.g. decreasing bread and potato intake, 
positive trends can also be recognized in the Dutch popula
tion. The amount of wholewheat bread increased as well as 
the/consumption of low fat milk and other low fat dairy 
products. For instance low fat yogurt and buttermilk became 
more popular while sugar, butter and eggs seemed to 
become less attractive. About ten years after the introduc
tion of halvarine (40% fat) and dietmargarine (3= 60% po
lyunsaturated fats) an important part of the population uses 
these products daily. The increasing meat consumption 
(10% rise in per capita gross consumption from 1977 to 
1979) (3) remains a problem, because of its probable con
tribution to the intake of invisible fats. Similar trends in food 
consumption patterns have been noticed in the United 
States (6). 

Samenvatting 

Voedselconsumptiepatroon van de Nederlandse bevolklnq In 
1978 
Bij een aselecte steekproef van 1951 volwassen Nederlanders is in 

1978 het voedselconsumptiepatroon vastgesteld. Hierbij is via een 
kwalitatieve vraagmethode informatie verzameld over de frequen
ce waarin bepaalde voedingsmiddelen doorgaans worden gecon-
sumeerd. De methode is vooraf getest op kwantitatieve gegevens, 
afkomstig van een zevendaagse voedingsanamnese. Om een 
preventieve waarde toe te kunnen kennen aan het individuele 
voedingspatroon is een scoringssysteem ontwikkeld, gebaseerd 
op de nutrientensamenstelling van een 'prudente' voeding. Op 
deze wijze is voor elk persoon in het onderzoek een zogenaamde 
'voedingsscore', die het individuele voedingspatroon typeert, bere-
kend. 
In Nederland blijkt slechts een gering deel van de volwassen 
bevolking (circa 4%) te voldoen aan de criteria van een prudente 
voeding. 
De gebruikte vraagmethode lijkt geschikt voor evaluatiedoeleinden 
in voedingsvoorlichtingsprogramma's. 
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Metabole gevolgen van het gebruik 
literatuurstudie* 

Deel 4 - Mannitol 

4.1. Enige fysische en chemische eigenschappen 
De structuurformule van mannitol: 

H — 

H — 

H — 

HO — 

HO— 

H*— 

H 
I 
I 

-C 
I 
I 

-C 
I I 

-C 
I 
I 

•C 
I I 

• C 
I 
I 

•C 
I 
I 
H 

Het is een stereoisomeer van sorbitol. Mannitol is een witte 
kristallijnen stof met een molgewicht van 182.17. De zoet-
kracht van mannitol is ongeveer geiijk aan die van sorbitol en 
is vastgsteld op 0.45 in vergelijking met saccharose (2). 
Mannitol komt in een aantal groentes voor, zoals andijvie, 
uien, kool en selderij. De hoeveelheid, die hierin aanwezig 
is, varieert van 40-400 mg/100 gram. Selderij bevat zelfs 4 
gram mannitol/100 gram (20). Ook olijven en bepaalde 
bomen bevatten mannitol (8). De produktie van mannitol 
geschiedt door elektrolytische reductie van glucose (8). Het 
wordt in de voedselindustrie toegepast in technologische 
processen, o.a. als vochtstabilisator en verdikkingsmiddel. 
Bovendien wordt het gebruikt als vervangende zoetstof in 
speciale dieetprodukten (8,22). 
De energetische waarde van mannitol is door STAUB (19) bij 
ratten bepaald d.m.v. een groeiproef. Gerelateerd aan de 
groei van deze dieren onder invloed van saccharose, be
paalde hij voor mannitol een energetische waarde van 11,3 
kJ/gram (2,7 kcal/gram). ELLIS e.a. (4) berichten reeds dat 

* Uitgevoerd in opdracht van de Commissie Suikervervangende 
Stoffen in Levensmiddelen van de Voedingsraad. 

16. Voorlichtingsbureau voor de Voeding. Nederlandse 
Voedingsmiddelentabel, aanbevolen hoeveelheden energie 
en voedingsstoffen. 31 e druk. 's-Gravenhage 1978. 

17. Wljn, J. F. de: Wat kan voeding bijdragen tot de primaire 
preventie van atherosclerotische aandoeningen? Ned. T. 
Geneesk. 119 (1975), 492. 

van polyalcoholen en fructose -

door Mw. Ir. W. A. M. VAN DER WIEL-WETZELS 

5% mannitol in het voer van ratten tot een verminderde groei 
leidde in vergelijking met glucose. DWIVEDI (2) vermeldt dat 
de energetische waarde van mannitol op ongeveer 8,4 
kJ/gram (2 kcal/gram) is vastgesteld. 

4.2. Absorptie van mannitol 
Er is verondersteld dat mannitol niet gabsorbeerd zou wor
den (FORDTRAN e.a.), maar de meeste studies spreken dit 
tegen. Zo vermeldt EARL GINN (3) in een overzicht van 
mannitol, dat in 1883 reeds absorptie van mannitol is aange-
toond bij de hond. In 1938 verrichtten CARR e.a. studies met 
ratten, waaruit bleek dat van een 15% mannitol-oplossing ± 
90% geabsorbeerd was. 
RUTLOFF e.a. (18) vermelden dat er geen getallen voor-
handen zijn voor de absorptie van mannitol. Om dit te 
onderzoeken brachten zij ± 250 mg mannitol in de darm van 
de rat en constateerden na 30 minuten dat 10% van deze 
dosis geabsorbeerd was. Hierbij werden zowel de darmin-
houd als een homogenaat van de darm geanalyseerd. Voor 
glucose werd onder gelijke omstandigheden een absorptie 
van 22% gevonden. In de vena porta was mannitol aantoon-
baar. 

Ook HINDLE e.a. (13) konden absorptie van mannitol aanto-
nen bij de hond. Zowel in het duodenum als in het ileum werd 
mannitol weliswaar traag, maar in aanzienlijke hoeveelhe
den geabsorbeerd. 
NASRALLAH e.a. (15) voerden een studie uit met proefperso-. 
nen die doses gelabeld mannitol, varierend van 28-100 
gram, opnamen na een nacht vasten. Gemiddeld 31 % van 
deze doses werd onveranderd teruggevonden in de faeces. 
De excretie van mannitol in de faeces vond vrijwel uitslui-
tend de eerste dag plaats. Na 3 dagen kon geen mannitol 
meer in de faeces worden aangetoond. Indien diarree op-
trad ten gevolge van een dosis mannitol werd significant 
meer mannitol in de faeces uitgescheiden (gemiddeld 
42%). De auteurs spreken van een 'aanzienlijke absorptie'. 
Men vermoedt aan de hand van de radioactiviteit, gemeten 
in het bloed, dat de absorptie van mannitol voornamelijk 
plaatsvindt in de middelste en onderste delen van de darm. 
LAUNIALA (14) vermeldt dat de aanwezigheid van mannitol in 
de darm tot een versnelde passagetijd leidt doorde aantrek-
king van water. 
Over het transportmechanisme van mannitol is niets be-
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