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Objective - To develop a simplified questionnaire for
self-evaluation by adolescents of foods associated with the
risk of coronary diseases.

Methods - Frequency questionnaires about 80 foods
were answered by representative samples of 256 adolescents
aged 12 to 19 from Rio de Janeiro as part of the Nutrition and
Health Research project. The dependent variable was the
serum cholesterol predicting equation as influenced by diet,
and the independent variables were the foods. The variables
were normalized and, using Pearson’s correlation coefficient,
those with r>0.10 were selected for the regression model. The
model was analyzed for sex, age, random sample, and total
calories. Those food products that explained 85% of the
cholesterol variation equation were present in the caloric
model, and contained trans fatty acids were selected for the
questionnaire.

Results - Sixty-five food products had a statistically sig-
nificant correlation (P<0.001) with the dependent varia-
ble. The simplified questionnaire included 9 food products
present in all tested models: steak or broiled meat, ham-
burger, full-fat cheese, French fries or potato chips, whole
milk, pies or cakes, cookies, sausages, butter or margarine.
The limit of the added food points for self-evaluation was
100, and  over 120 points was considered excessive.

Conclusion - The scores given to the food products
and the criteria for the evaluation of the consumption limits
enabled the adolescents to get to know and to balance
their intake.
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Coronary diseases are ranked as the top causes of
death in many countries, including Brazil. The 1960s were
marked by an increase in mortality rates from coronary and
cerebrovascular diseases, especially in large cities like Rio
de Janeiro and São Paulo 1. In Rio de Janeiro, cardiovascular
diseases have been the leading cause of death for the last few
years (1996/7/8), affecting both sexes 2.

Multiple risk factors for coronary diseases exist, acting
both independently and jointly. Among dietary factors, the
most important are: excessive consumption of alcoholic be-
verages, saturated fats, trans fatty acids, cholesterol, and
simple carbohydrates. An analysis of the food intake of
adolescents from Rio de Janeiro showed that more than
30% were consuming more saturated fats than recommen-
ded 3 and that, among the food products frequently con-
sumed by 60% of them, those containing trans fats were
common. In these adolescents, high rates of overweight
and obesity 4, in addition to little physical activity, were
also present 5.

Quantitative estimates to determine the impact of
dietary fats on serum lipid levels were defined by a
number of research workers 6. Keys et al. 7 and Hegsted
et al. 8 established a predictive equation for serum cho-
lesterol based on the consumption of saturated fats,
polyunsaturated fats, and cholesterol, whereas Men-
sink and Katan 9  developed an equation that includes
monounsaturated fats as well,  but excludes cho-
lesterol.

The increasing interest in analyzing the role of dietary
exposure during adolescence and the outcome of future di-
seases is shown by the growing amount of frequency ques-
tionnaires, which allow us to evaluate food consumption in
the long term 10. Yet, because questionnaires are long, some
studies have simplified them, targeting the intake assess-
ment of specific kinds of food associated with the risk for a
particular disease 11,12. The main purpose of these studies is
to identify a small number of food types  drawn from a more
complex questionnaire capable of obtaining, in the same
population, an identical result as that obtained by the longer
questionnaire 13.
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Starting with a questionnaire previously applied to
adolescents in Rio de Janeiro, a simpler questionnaire on
consumption frequency was developed, composed of food
types that are risk markers for coronary disease, enabling
the adolescents to make a self-evaluation.

Methods

The adolescents in this study participated in the Nu-
trition and Health Research (PNS/RJ) program, carried out in
2,040 homes in the City of Rio de Janeiro in 1996, with a repre-
sentative sample. The sampling process, the instruments,
and the validation of the consumption questionnaire of
PNS/RJ were reported in Sichieri 3.

Included in the study were 650 adolescents ranging in
age from 12 and 19 years. Of the 650 adolescents, 605 were
interviewed and answered the questionnaire for the assess-
ment of food consumption, representing a 7% no-answer rate,
and 79 adolescents were excluded, subdivided as follows: 54
were on a diet or had been recently; 6 had  some kind of ill-
ness interfering with intake, and 19 reported a caloric intake
under 500 Kcal or over 6,000 Kcal. In the end, 526 adoles-
cents aged over 12 years were studied, 269 males and 257 fe-
males.

To analyze the per capita/day intake, 3 chemical com-
position tables for foods were used: the Nutrition Support
Group of Escola Paulista de Medicina table, the Food Com-
position of the National Study of Familiar Expenses (EN-
DEF/IBGE) table, and the Food values of portions common-
ly used table 14. Because no information is available about
the trans fatty contents of food in chemical composition ta-
bles or on product labels, these values were obtained by di-
rect analysis of French fries and cookies, and the others  we-
re taken from the Harvard University database 15. Direct
analysis of trans fatty contents of fries and cookies was
made by gas chromatography, according to the official me-
thod of the AOAC 41.1.28 A (996.06). Eighteen samples of
fried potatoes were purchased, 6 being potato chips and 12
from a fast food chain; and also 12 packages of cookies were
analyzed, 6 with a sweet stuffing and 6 of the cream cracker
type. The total trans fatty contents were defined for 100g of
each kind of food, represented by the mean value obtained
from the samples of each kind of product.

To simplify the food intake frequency questionnaire that
contained 80 items, the kinds of food were used as independent
variables with the equation proposed by Mensink and Katan 9,
showing the diet-related serum cholesterol variation (DCt), as the
dependent variable. The equation is expressed as: DCt = 1.51 DS
– 0.12 DM – 0.60 DP, where S = % of food energy from the intake
of saturated fatty acids, M = % of food energy from the intake of
monounsaturated fatty acids, and P = % of food energy from the
intake of polyunsaturated fatty acids.

All variables were normalized by logarithmic transfor-
mation, and Pearson’s correlation coefficient was used to
select variables that had to have a correlation coefficient (r)
over 0.10, to be included in the stepwise multiple linear re-
gression with DCt.

The performance of the regression model was evalua-
ted by repeating the analyses according to sex, age range
with cut-off at 15 years, and in a random subsample of 50
adolescents. The effect of the extreme values of DCt on the
model was also assessed.

To select the kinds of foods for simplified questionnai-
re, the following criteria were established: the included items
had to explain up to 85% of the total diet-dependent serum
cholesterol variance (variance of DCt); the food products
had to be present also in the regression model, explaining
the total caloric value of the diet and, finally, the food pro-
ducts were supposed to be sources of trans fatty acids in
the adolescents’ usual diet. The interest in using food pro-
ducts that might also explain the caloric intake was based
on the picture of overweight and sedentariness of the ado-
lescents of that area. Thus, the questionnaire would be able
to assess the intake of the adolescents, taking other risk
factors for cardiovascular diseases into account.

To establish the intake self-evaluation criteria for the
adolescents, scores were set for each food product in the
simplified questionnaire. These scores were obtained by
developing a regression model with DCt as a dependent va-
riable in a group of adolescents (reference group) with an in-
take of saturated and whole fats within the limits recommen-
ded by the World Health Organization 16.

The linear coefficients of this model determined the
food scores of the simplified questionnaire regarding a 1-
gram unit of each food product. Multiplying the food score
for 1 gram by the portion in grams that is usually consumed
and considering the frequency of daily or weekly intake, sco-
res were obtained for each food product in the simplified
questionnaire, according to 6 categories of intake frequency:
1, 2, or 3 times a day; 1 to 2 times a week; 3 to 4 times a week,
and 5 to 6 times a week. For the classification of the ado-
lescent according to his or her consumption score, a cut-off
point was defined to establish the limit of the added scores,
adopting the maximum value of DCt in the reference group.

The statistical analyses were performed with the Epi-
Info 6.04 and SAS 6.12 programs.

Results

The highest correlation coefficient that occurred
between food products was  between rice and beans
(r=0.48). The DCt variable had a statistically significant cor-
relation (P<0.001) with 75 food products, and the highest
correlation was found for steak, with r=0.53. In the model wi-
th total calories, the highest correlation coefficient was  fo-
und for cookies: 0.44.

Ten food products explained 85% of the variance for
DCt: steak, hamburger, fried potatoes, cheese, milk, pie, cra-
ckers, pasta, sausage, and butter. These food products were
also present in the model that explained the caloric value of
the diet (Table I). Except for 10 adolescents with extreme DCt
values (<8 or >166), the regression model maintained the sa-
me variables and explaining power. When the group of ado-
lescents was stratified by  sex and age and selecting a ran-
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dom subsample, the models obtained for DCt in each of
these groups had an R2 always higher than 80%, with the
same 10 variables.

Except for crackers and butter, the remaining food pro-
ducts are among those that are frequently consumed by
over 60% of the adolescents (Table II). Margarine and sweet
cookies are products included in the model that are more
commonly consumed by adolescents than butter and cra-
ckers. All of these products were important sources of satu-
rated fats, trans fats, or cholesterol in the adolescents’
nutrition (Table III).

When we defined the 10 food products of the simpli-
fied questionnaire, we chose to exclude pasta. We conside-
red that it had been included in the model because it was en-
tered as “pasta alla bolognese” in the chemical analysis of
food composition. Thus, meat was the influential factor that
explained the DCt variation, taking into account that this food
product in its plain form does not contain nutrients that ap-
pear in the formula of the DCt equation. On the other hand,
crackers were maintained as a second choice for sweet coo-
kies, because they are both sources of trans fats.

The linear coefficients of the regression model obtai-

ned from the reference group were multiplied by the amount
in grams of the usually consumed portions, which resulted
in scores for the food products according to each consump-
tion category. The highest value found for ß was 0.50 for
steak and the lowest was 0.12 for milk (Table IV).

In the reference group, the highest value of DCt was
109.4, which corresponds approximately to the 90th percen-
tile, both in the entire group of adolescents and in the strati-
fication by sex and age (Table V). To be able to work with
exact values in the sum of food scores used in the consump-
tion assessment criteria by the simplified questionnaire
(Appendix I), the value of DCt was transformed into 100 po-
ints, still close to its correspondence within the other grou-
ps. Likewise, taking the values close to the 95th percentiles in
the groups as a reference, 120 points was adopted as the
threshold of excessive consumption, whereas the interval
between 100 and 120 was considered as high intake.

Discussion

The applied methodology allowed elimination of 80

Table I - Correlation Coefficients (r) and R2 for diet-related
serum cholesterol variation (DCt) and total calories

Variables   ∆Ct                         Total calories
R Partial R2 R2 acum. R Partial R2

Steak 0.53 0.28 0.28 0.40 0.18
Cheese 0.51 0.17 0.45 0.36 0.03
Fried potatoes 0.47 0.14 0.59 0.38 0.04
Pie 0.39 0.07 0.66 0.42 0.14
Hamburger 0.41 0.05 0.71 0.35 0.07
Pasta 0.38 0.04 0.75 0.36 0.06
Milk 0.34 0.03 0.78 0.28 0.04
Crackers 0.40 0.03 0.81 0.44 0.09
Sausages 0.27 0.02 0.83 0.23 0.001
Butter 0.29 0.02 0.85 0.23 0.02

Table II - Food products consumed as a habit by the adolescents in
the City of Rio de Janeiro, 1996

Consuming Types of Consuming Types of
adolescents (%) food  adolescents (%)  food

98.7 Rice 76.7 Fried potatoes*
96.7 Beans 77.0 Tomato
94.0 French rolls 76.0 Carrots
94.0 Chicken 73.0 Sweet cookies ***
93.0 Soda 72.0 Apple
91.0 Pasta 71.0 Cheese**
90.0 Egg 71.0 Ice cream*
90.0 Margarine* 70.0 Pies and cakes***
88.0 Steak** 68.0 Lettuce
87.0 Orange 68.0 Fish
86.0 Potato 68.0 Hamburger***
84.0 Juice 68.0 Pizza*
82.0 Banana 67.0 Chocolate**
81.0 Milk** 64.0 Sausage *

* Contains trans fats by hydrogenation process; ** contains natural
trans fats; *** contains both sources of trans fats.

 Table III - Lipid contents of selected food products for usual
portions

Food products Saturated (g) a Cholesterol (mg) a    Trans (g)

Fried potatoes  (100g) 12.94 - 2.50 C

Steak   (100g) 13.2 92.93  0.65 b

Sweet biscuit d  (50g) 2.07 - 1.41 C

Cracker  e(50g) 1.82 - 2.80 C

Pies and cakes (60g) 4.71 - 1.0 b

Whole milk (200ml) 2.4 15.0 0.19 b

Hamburger (100g) 5.92 78.5 0.67 b

Butter  (10g) 5.0 22.0 -
Margarine  (10g) 5.3 6.8 1.0 b

Cheese  (50g) 10.4 52.46 0.89 b

Sausage  (30g) 3.24 78.5 0.05 b

Total 67.00 346.19 11.16

a Source: Pennington, 1989; b source: Harvard University Trans
Database, 1991;  c measured in this study; d stuffed cookies; e cream
cracker-like cookies.

Table IV - Regression coefficient (ß) and food scores according to
consumption categories

        Frequency of consumption

Food products β Per day      Per week

1  time 2 times 3 or 1 to 3 to 5 to
+ times 2 times 4 times 6 times

Fried potatoes (100g) 0.48 48 96 144 10 24 38
Steak (medium=100g) 0.50 50 100 150 11 25 39
Biscuit  (50g) 0.42 21 42 63 9 21 33
Pie (1piece=60g) 0.27 16 32 48 3 8 13
Milk (1glass=200ml) 0.12 24 48 72 5 12 19
Hamburger (100g) 0.25 25 50 75 5 12 20
Cheese (1slice=50g) 0.19 10 20 30 2 5 7
Butter (1teasp*.=10g) 0.19 2 4 6 0.5 1 1.5
Sausage (piece=30g) 0.14 4 8 12 1 2 3

* Teaspoon.
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food products on the questionnaire to as few as nine. These
food products showed in their chemical composition nutri-
ents that are associated with an increased risk for coronary
diseases. On the other hand, because these products were
also present to explain the caloric intake, the concern with
the presence of other risk factors for coronary disease was
met. Stepwise regression models have been used to reduce
questionnaires on frequency and selection of food products
that are predictors of a number of diseases. Beerman et al. 19

applied stepwise regression to reduce a questionnaire for
dietary fat intake prediction. Decarli et al. 20 simplified a ques-
tionnaire on consumption frequency to evaluate the Medi-
terranean diet for its cardiovascular disease preventing as-
pects, whereas Romieu et al. 21 used the linear regression
model coefficient as an empirical weight of food to predict
the plasma levels of beta-carotene and tocopherol.

The presence of these same variables in the models by
sex and age shows that, regardless of sex and age, these are
the food products explain the variation in diet-related serum
cholesterol and can, thus, compose the reduced question-
naire for all adolescents. This analysis has been considered

Table V - Values of DCt for the entire sample of adolescents, a
reference group and stratified samples by gender and age

Measures All Reference Males Females Age Age
<15 >16

N 526 235 269 257 227 299
Mean 62.32 44.90 65.01 59.56 61.95 62.60
Standard error 1.39 1.34 1.91 2.01 2.06 1.88
Percentiles
 5 20.29 15.54 24.66 19.22 20.29 20.26
25 40.37 30.16 43.63 37.24 38.14 41.46
50 55.64 42.99 58.58 52.67 57.67 54.83
75 78.09 59.35 80.36 75.20 78.63 78.09
90 107.50 71.95 107.75 103.24 98.26 111.73
95 122.64 82.02 126.51 122.15 122.59 122.95
100 203.71 109.44 203.71 196.03 196.03 203.71

an appropriate model for testing the solidity of models 22.
The performance of this model can be particularly well ob-
served in the subsample with a reduced number of ado-
lescents and the same serum cholesterol predicting varia-
bles 23. This methodology was used as a preliminary test of
the adequacy of a reduced questionnaire in the study car-
ried out by Willett et al. 24.

The selected food products are also justified by their
high saturated fat content. Considering a 2,500 calorie diet
for normal adolescents of all ages and both sexes, the per-
centage of saturated fats in these food products exceeded
those of the Recommended Dietary Allowances 25. This va-
lue should not exceed 10% of the total calories; however, the
consumption of 1 portion daily of this group of food pro-
ducts implies the intake of 67g of saturated fat (603kcal), whi-
ch corresponds to approximately 24% of the 2,500 calorie
diet. Another relevant factor concerning the nutrients of the
food products chosen for the simplified questionnaire is the
trans fat content, which represents 4% of a 2,500 calorie
diet. Aware of the fact that these adolescents usually also
eat other kinds of food  that contain trans fats as well, this
value may exceed the total limit set by different countries,
which is 5% of the caloric value of the diet 26,27. It should be
mentioned that the trans contents of the food products on
the simplified questionnaire were obtained in great part
from foreign products, knowing that the Brazilian hydro-
genated fat and margarine used in the manufacture of food
products have significantly higher values than similar foreign
products 28. Thus, the selection of these food products as
potential predictors of coronary diseases seems appropri-
ate for the composition of the questionnaire.

The option of maintaining the crackers and the butter,
which were not among the frequently consumed food pro-
ducts in the group of adolescents, also reflects  educational
character, because similar food products are consumed as a
habit and contain nutrients  that are risk factors for coronary
diseases when consumed in excess.

Appendix I - Simplified questionnaire for the assessment of consumption of cardiovascular risk marker food products in adolescents
ASSESSMENT OF FOOD CONSUMPTION OF AN ADOLESCENT

Food products                            Frequency of consumption

 Per day  Per week

1 time 2 times 3 or + times 1 to 2 times 3  to 4 times 5 to 6 times Never ou Subtotal (*)

almost  never

French fries or potato chips (100 g) 48 96 144 10 24 38 0
Steak or broiled meat (1 medium piece) 50 100 150 11 25 39 0
Cookies (50g) 21 42 63 9 21 33 0
Pies or cakes  (1 piece) 16 32 48 3 8 13 0
Whole milk (1 glass) 24 48 72 5 12 19 0
Hamburger (1 piece) 25 50 75 5 12 20 0
Cheese (1 slice) 10 20 30 2 5 7 0
Butter or margarine (1 teaspoon) 2 4 6 0.5 1 1.5 0
Sausages (1 piece) 4 8 12 1 2 3 0

TOTAL

(*) Signal in the subtotal column the number that corresponds to the frequency of your consumption
Add the subtotal column and compare it with the total below:
Total: equal to or less than 100 = adequate consumption  from 101 to 119=  high consumption equal to or more than 120 = excessive consumption
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In a similar manner as proposed in this questionnaire
for adolescents, Kennedy et al. 29 adopted food scores to
characterize the quality of American nutrition. As for Frank
et al. 30, their work proposed only the consumption assess-
ment by means of a self-administered questionnaire for
American adolescents. Block et al. 31 also tried to assess in a
simplified manner the fat intake of the American population
and concluded that 15 food products were sufficient to
compose the questionnaire, 10 of which are similar to those
proposed in the present questionnaire for adolescents from
Rio de Janeiro.

In this study, each food product was given a relative
weight as a score. The cut-off point of the sum of these

scores represented adequate intake. Cut-off points whene-
ver not defined by the outcome of health conditions are
usually arbitrary. However, it seems reasonable to us to use
the upper value of the DCt variable of the reference con-
sumption group for saturated and total fats. Taking into ac-
count the ensemble of food products frequently consumed
by adolescents from Rio de Janeiro, the scores given to the
food products and the consequent assessment of the con-
sumption pattern may help identify a balanced food intake,
enabling the adolescents themselves to control the portions
and types of food that in their questionnaire were shown to
be important as risk factors for coronary diseases if consu-
med in excess.
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