
The contribution of foods to the dietary lipid profile of a Spanish
population
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Abstract

Objective: To identify the food that has the greatest effect on the variation in the
percentage of energy intake derived from fat and saturated fatty acids for the
consumption of a Spanish population.
Design: A cross-sectional study of food consumption, using the 24-hour recall method
for three non-consecutive days, one of which was a non-working day. Subjects were
interviewed by trained interviewers in the subjects’ homes. We used multiple linear
regression for statistical analysis.
Setting: The citizens of Reus.
Subjects: One thousand and sixty subjects over five years old, randomly selected from
the population census of Reus.
Results: In both sexes, the foods that mainly determine a high consumption of fat are
oil and red meat while those that determine a lower consumption of fat are bread,
savoury cereals and fruit. The foods that mainly determine a high consumption of
saturated fatty acids are red meat and whole-fat dairy products while those that
determine a low consumption are bread, savoury cereals and fruit.
Conclusions: In our population, feasible variations in the intake of some foods – less
than one portion – would reduce the estimated percentage of energy intake derived
from fat and saturated fatty acids by a quantity considered important for
cardiovascular disease prevention. The periodic identification and quantification of
the food that most affects the dietary fat profile will help in drawing up dietary
guidelines with more reasonable strategies for consuming a healthier diet and
decreasing the risk of developing nutritional disorders.
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Over the last decades, improvements in the socio-

economic level of Western society have meant that the

current dietary pattern is predominantly rich in animal

products – that is to say, high in fat and saturated fatty acids

(SFA) – and poor in vegetable products. The habitual

consumption of this dietary pattern has been related to an

increase in the risk of developing such chronic illnesses as

cardiovascular disorders, obesity and cancer1,2.

As a result of these changes, the main aims of the dietary

and nutritional policies of the developed countries have

evolved from preventing nutritional deficiencies to

preventing malnutrition due to the over-consumption of

some nutrients3. Present nutritional goals aim to limit the

consumption of fat to 30% of the daily energy intake and

the consumption of SFA to less than 10%4. Countries with a

tradition of Mediterranean cuisine such as Spain, which

consume large quantities of olive oil, have accepted that

fat consumption should be limited to 35% of the daily

energy intake5.

Each population should develop its own strategies so

that its subjects can fulfil their specific nutritional goals and

have a healthy diet. These strategies should be based on

dietary guidelines, which make recommendations about

food and which are, therefore, a fundamental tool in

nutritional education. Each society combines food groups

according to cultural, geographic and socio-economic

factors and, in this way, form several characteristic

patterns of food consumption. Before drawing up dietary

guidelines that attempt to adjust the nutritional contri-

bution, it is necessary to know which dietary patterns and/

or foods contribute most to the intake of target nutrients in

each society or country6.

In a previous study, we analysed and described various

consumption patterns in our population. We identified

those food groups that contribute towards a diet

that resembles the diet recommended by the dietary
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guidelines7. However, if we are to offer dietary advice that

is relevant to the needs of our population, we must

identify the foods that contribute to the increase or

decrease of the fat content in our diet as a whole. The fat

content of the overall diet of an individual depends on the

quantity of fat in the food consumed, on the frequency of

consumption of these foods and on the overall diet. For

example, two individuals who consume the same quantity

of fat may have different percentages of fat- and SFA-

derived energy intake, depending on the other food

groups they consume. We believe that identifying the

foods that most affect the fat content of the diet (whether

they contain fat or not) can help in the process of drawing

up more effective dietary guidelines, with nutritional

education strategies more directed at the needs of our

population.

The aim of this study was to identify those foods that

have the greatest effect on the variation in the percentage

of energy intake supplied by lipids and SFA in the

consumption of a Spanish population.

Material and methods

In 1993, we carried out a cross-sectional study of food

consumption in Reus, a Spanish Mediterranean city of

approximately 91 000 inhabitants. We studied 1167

subjects randomly selected from the population census

of Reus. The sample included subjects who were

representative of all ages, sexes and socio-economic and

educational levels8,9. In this paper, we study 1060

individuals from this sample, all older than 5 years.

Food intake was assessed with the 24-hour recall

method on three non-consecutive days, one of which was

not a working day10,11. For a better assessment of the

quantity of food ingested, an extensive file of photographs

was used which showed different portions of different

foods and a standardised table to value the edible part of

the food. The subjects were interviewed by trained

interviewers in the subjects’ homes and in the presence of

the family member in charge of preparing and cooking the

food. The dietary information was collected throughout

the year in order to take into account the seasonal

variability in food consumption.

The INSERM–ISTNA food composition table was

used12. Foods were divided into the following groups:

red meat, poultry and game, cold cured meats (including

chorizo, salami, etc.), eggs, white fish, blue fish, reduced-

fat milk and yoghurt, whole-fat milk and yoghurt, cheese,

sweet cereals (breakfast cereals, cakes, biscuits), savoury

cereals (such as pasta and rice but not bread), bread, oils,

butter, green vegetables (all vegetables except for root

vegetables and tubers, which are grouped separately),

fruit, dried pulses, root vegetables and tubers, sugars, wine

and liquors. The number of portions of each food group

consumed by the population was calculated. To do so, the

grams consumed of each food group were divided by the

size of the standard portion for different age groups

(Table 1). These standard portions have already been used

Table 1 Size of standard portions per age group and mean number of standard portions consumed per day

Standard portions (g) Number of standard portions

Age (years) Men Women

Food group 5–6 7–12 13–18 19–59 $60 P25* P50 P75 P25 P50 P75

Red meat 90 110 110 100 100 0.5 0.9 1.3 0.4 0.7 1.0
Poultry and game 90 110 110 100 100 0.0 0.3 0.8 0.0 0.3 0.7
Cold cured meats 40 50 60 50 50 0.0 0.3 0.6 0.0 0.1 0.3
Eggs 50 100 100 100 50 0.1 0.3 0.5 0.0 0.2 0.3
White fish 100 120 130 120 100 0.0 0.0 0.3 0.0 0.0 0.3
Blue fish 100 120 130 120 100 0.0 0.1 0.3 0.0 0.1 0.3
Reduced-fat milk and yoghurt 175 225 225 200 200 0.0 0.0 0.0 0.0 0.0 0.6
Whole-fat milk and yoghurt 175 225 225 200 200 0.4 1.0 1.7 0.2 1.0 1.5
Cheese 30 40 50 50 50 0.0 0.2 0.6 0.0 0.1 0.5
Sweet cereals 40 50 80 60 50 0.0 0.5 0.9 0.1 0.5 0.9
Savoury cereals† 40 50 70 70 40 0.2 0.5 0.9 0.2 0.5 0.8
Bread 40 50 80 65 50 1.2 1.9 2.6 0.7 1.2 1.8
Oil 15 25 25 25 25 1.1 1.6 2.1 0.9 1.3 1.7
Butter 15 25 25 25 25 0.0 0.0 0.0 0.0 0.0 0.1
Green vegetables‡ 125 200 250 225 150 0.2 0.4 0.6 0.2 0.4 0.6
Fruit 115 130 130 130 130 0.9 1.5 2.4 1.0 1.6 2.3
Dried pulses 40 40 60 60 40 0.0 0.1 0.4 0.0 0.0 0.3
Root vegetables and tubers 190 250 400 350 200 0.1 0.2 0.3 0.1 0.1 0.2
Sugars 15 15 15 15 15 0.8 1.6 3.1 0.6 1.3 2.7
Wine 100 100 100 100 100 0.0 0.0 1.3 0.0 0.0 0.2
Liquors 50 50 50 50 50 0.0 0.0 0.3 0.0 0.0 0.0

Number of cases: men, 520; women, 540.
* Pn – nth percentile.
† All cereals with the exception of breakfast cereals, biscuits and pastries, which are classified as sweet cereals.
‡ All vegetables with the exception of root vegetables and tubers, which are classified separately.
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in previous studies in our population7. The percentage of

fat- and SFA-derived energy intake was calculated.

The following models of multiple linear regression were

applied.

. First model. We used two multiple linear regressions to

calculate the variation in the percentage of fat- and SFA-

derived energy intake for a standard portion (SP) of

food. This model predicts the change in the percentage

of (fat- and SFA-derived) energy intake when the

consumption of a particular food group increases in an

SP. The following equation is used:

Predicted percentage of energy provided by the

macronutrient

¼ aþ b1 red meat þ b2 poultry and game

þ b3 cold cured meats þ b4 eggs

þ b5 white fish þ b6 blue fish

þ b7 reduced-fat milk and yoghurts

þ b8 whole-fat milk and yoghurts

þ b9 cheese þ b10 sweet cereals

þ b11 savoury cereals þ b12 bread þ b13 oils

þ b14 butter þ b15 vegetables þ b16 fruit

þ b17 dried pulses

þ b18 root vegetables and tubers þ b19 sugars

þ b20 wine þ b21 liquors:

. Second model. To determine the effect of an individual’s

average food consumption on the percentages of (fat–

and SFA–derived) energy intake we carried out two

multiple linear regressions. However, instead of using

SP as the independent variable, as in the first model, we

used the portion relative to the consumption of the

population (RP), which is calculated for each individual

as follows:

RP ¼

number of SPs of a food consumed

by a subject
average number of SPs of that food

consumed by the population

:

This model was applied to the same subjects to simulate

the effect of a variation in intake in the group of cereals.

We made sure that all of the multiple regressions were

applied in conditions that ensured a suitable fit. These

conditions were explored using relevant residual analyses.

The data were analysed with the software SPSS 10.0 for

Windows. In all statistical tests we used the level of

significance P , 0:05 for bilateral contrasts.

Results

Table 2 shows how the percentage of fat-derived energy

intake varies per SP of food consumed in both sexes. Oil is

the food that is associated with the greatest percentage of

fat-derived energy intake per SP consumed, in both men

and women (5.7% and 6.4%, respectively). Food such as

butter, cold cured meats, red meat, cheese and eggs are

also related to high percentages of fat-derived energy

intake (between 1.4% and 5%). In both sexes the

consumption of an SP of reduced-fat milk and yoghurt,

savoury cereals, dried pulses, bread and fruit provides a

lower percentage of fat-derived energy intake (between

21.3% and 24.2%). The consumption of an SP of the

other foods varies this percentage to a lesser extent.

Table 3 shows how the percentage of SFA-derived

energy intake varies for each SP of food consumed in both

sexes. The consumption of an SP of butter provides the

greatest percentage of SFA-derived energy intake in both

men and women (3.9% and 4.8%, respectively). The

consumption of an SP of cheese, red meat, cold cured

meats, and whole-fat milk and yoghurt is also related to a

greater percentage of this macronutrient (between 1.1%

and 2.7%). Savoury cereals, bread and dried pulses are

associated with lower percentages of SFA-derived energy

intake (between 21% and 21.6%).

Figure 1 shows, for both sexes, how changes in the RP

affect the percentage of fat-derived energy intake in the

diet of our population. The food group that is associated

with the highest percentage of fat-derived energy intake is

oils (9.4% and 8.7% in men and women, respectively). Red

meat also has a considerable influence (approximately

2%) but cold cured meats are less important. Bread is the

food that contributes most to decreasing the percentage of

fat (24% and 25% in men and women, respectively) in

this population, followed by savoury cereals and fruit

(between 22% and 23%).

Figure 2 shows the effect that changes in RP have on the

percentage of SFA-derived energy intake in the diet of our

population, in both sexes. Red meat and whole-fat dairy

products (milk and yoghurt and cheese) are the foods that

are related to the greatest percentages of SFA-derived

energy intake (between 0.8% and 1.3%). Butter and cold

cured meats, on the other hand, contribute very little.

Savoury cereals, bread and fruit are the food groups that

provide the lowest percentages of SFA-derived energy

intake (between 20.8% and 21.9%).

Because these results show that cereals are very

important for improving the dietary fat profile of our

population, we used the second multiple regression

model to simulate the effect of the following dietary

change: the whole population changes its consumption of

sweet cereals for savoury cereals and, from 13 years old
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onwards, subjects increase their consumption of cereals

by an SP of bread per day. We do not suggest that subjects

younger than 13 years old should increase their

consumption of bread by an SP because their average

consumption of cereals is close to what is recommended

and any increase would mean consuming more than

recommended. Neither do we make different recommen-

dations for both sexes because the consumption in both

age groups is similar between sexes. This simulation

shows that in those younger than 13 years old the

observed percentage of fat-derived energy intake (40.6%)

would decrease to 37.7% and the observed percentage of

SFA-derived energy intake (14.3%) would decrease to

13.7%. In those subjects who are 13 years old or above, the

observed percentage of fat-derived energy intake (42.5%)

would decrease to 38.3% and the observed percentage of

SFA-derived energy intake (13.7%) would decrease to 12.2%.

Discussion

Method

Food-based dietary guidelines are valid strategies for

carrying out appropriate dietary and nutritional policies

that can be easily understood by the population.

According to the Food and Agriculture Organization/

World Health Organization (FAO/WHO)6, in order to

establish food-based nutritional guidelines, target foods

must first be identified on which the subsequent

recommendations of the dietary guidelines will be

based. Because our nutritional goals recommend a

decrease in fat- and SFA-derived energy intakes, we

were interested in identifying those foods that would most

contribute to achieving these aims. We have described

how these percentages vary throughout the population

because dietary guidelines are usually directed at

populations as a whole.

We used the 24-hour recall method to quantify food

intake because it is the method of assessing retrospective

dietary consumption that least interferes with the dietary

habits of the subject interviewed13. So it reflects the

spontaneous consumption of the population. Foods were

classified into different groups according to their fat

content, so the foods in each group were fairly

homogeneous in this respect. In the analysis it was not

necessary to adjust for age because different portions were

considered for different age groups.

Dietary guidelines recommend that a number of

portions be consumed from the different food groups. At

present it is thought that dietary guidelines should

make recommendations that are really achievable in the

Table 2 Change in the percentage of fat-derived energy intake per intake of one standard portion, for both sexes

% Fat-derived energy intake

Men Women

Regression
coefficient

95% CI
Regression
coefficient

95% CI

Food group LL UL LL UL

Red meat 2.1*** 1.7 2.6 2.5*** 1.9 3.1
Poultry and game 20.1 20.6 0.4 20.2 20.8 0.5
Cold cured meats 3.2*** 2.7 3.7 3.4*** 2.5 4.2
Eggs 1.4*** 0.5 2.3 2.1** 0.8 3.3
White fish 0.6 20.3 1.5 20.2 21.4 0.9
Blue fish 20.1 21.0 0.8 0.3 20.7 1.4
Reduced-fat milk and yoghurt 22.2*** 22.8 21.5 22.0*** 22.5 21.5
Whole-fat milk and yoghurt 20.1 20.5 0.2 20.2 20.6 0.2
Cheese 2.0*** 1.5 2.5 2.4*** 1.8 3.0
Sweet cereals 20.9*** 21.0 20.8 21.1*** 21.6 20.7
Savoury cereals† 23.8*** 24.3 23.3 24.0*** 24.6 23.4
Bread 22.5*** 22.7 22.2 23.0*** 23.3 22.6
Oil 5.7*** 5.2 6.1 6.4*** 5.9 6.9
Butter 3.5*** 2.0 5.1 5.0*** 3.5 6.6
Green vegetables‡ 0.4 20.4 1.2 0.7 20.2 1.6
Fruit 21.3*** 21.5 21.1 21.9*** 22.2 21.7
Dried pulses 23.1*** 23.8 22.4 24.2*** 25.1 23.4
Root vegetables and tubers 21.7* 23.2 20.1 20.1 22.2 1.9
Sugars 20.9*** 21.0 20.8 20.9*** 21.1 20.8
Wine 20.3*** 20.5 20.1 20.2 20.6 0.2
Liquors 0.3 20.8 1.2 1.0 21.4 3.5

Regression constant, a 41.9*** 40.8 43.0 42.8*** 41.7 44.0
cR2 £ 100 80.5 78.3
F21,498/F21,518§ 103.0*** 93.5***

Number of cases: men, 520; women, 540. CI – confidence interval; LL – lower limit; UL – upper limit; cR 2 – corrected square of the multiple correlation
coefficient.
† All cereals with the exception of breakfast cereals, biscuits and pastries, which are classified as sweet cereals.
‡ All vegetables with the exception of root vegetables and tubers, which are classified separately.
§ F of Snedecor from analysis of variance of the multiple linear regression, in men/in women.
*;P , 0:05; **, P , 0:01; ***, P , 0:001:

G Cucó et al.750

https://doi.org/10.1079/PHN2002343 Published online by Cambridge University Press

https://doi.org/10.1079/PHN2002343


socio-economic context of the population they are aimed

at6. In the first model (Tables 2 and 3) we have described

the effect that consuming one portion of an SP from each

food group has on the dietary fat profile of the subjects’

diet. The habitual diet of the subjects contains foods that

are consumed at a very different frequency than one

portion per day, so in the second model (Figs 1 and 2) we

have attempted to analyse how changes in RP affect the fat

profile. We are aware that this change may be very

important quantitatively. Even so, we believe that this

second model better reflects the real consumption of the

population and it also enables the different food groups to

be compared.

Variation in energy intake provided by fat

Oil is the food that provides the highest percentage of fat-

derived energy intake in the diet of our population; an RP

of oil increases the fat-derived energy intake by

approximately 9% (Fig. 1). Animal fats such as butter,

on the other hand, have little effect on this percentage

(Fig. 1) because consumption is sporadic (Table 1). Our

population still conserves one of the fundamental

characteristics of the Mediterranean diet: that is to say,

olive oil is the main source of dietary fat9,14 and it

substitutes other animal fats, such as butter, that are widely

used in other Western societies15,16. This is important

because it is believed that the lower incidence of

cardiovascular diseases in Mediterranean countries may

be partly due to the fact that the consumption of

monounsaturated fatty acids, provided by olive oil, is

higher than the consumption of SFA17. The regular

consumption of olive oil in the diet, instead of other

sources of saturated fat, improves the profile of lipoprotein

in the blood18 and protects lipoproteins from oxidation19,

which is a mechanism that is involved in the pathogenesis

of atherosclerosis.

In our population7 and also in others20–27, a meat-rich

diet was related to a greater total intake of fat.

Nevertheless, it is clear that not all meat types affect the

fat-derived energy intake to the same extent. A high

consumption of red meat has been related to a greater risk

of developing cancer of the colon, breast and prostate28

and cardiovascular diseases15,29. In our population, we

observe that the consumption of one SP of red meat and

cold cured meats leads to notably higher percentages of

fat-derived energy intake (Table 2) whereas the consump-

tion of poultry and game has hardly any effect. In the

context of our habitual diet, the effect of consuming an RP

of red meat is more important (approximately 2%) than the

effect of consuming cold cured meats (Fig. 1), unlike what

Table 3 Change in the percentage of SFA-derived energy intake per intake of one standard portion, for both sexes

% SFA-derived energy intake

Men Women

Regression
coefficient

95% CI
Regression
coefficient

95% CI

Food group LL UL LL UL

Red meat 1.3*** 1.1 1.6 1.5*** 1.1 1.9
Poultry and game 0.6*** 0.3 0.8 0.4* 0.1 0.8
Cold cured meats 1.2*** 0.9 1.5 1.4*** 0.9 1.9
Eggs 0.7** 0.2 1.2 0.9** 0.3 1.7
White fish 0.0 20.5 0.4 20.7* 21.4 20.1
Blue fish 0.7** 0.2 1.2 0.6* 0.0 1.2
Reduced-fat milk and yoghurt 20.7*** 21.1 20.4 20.8*** 21.1 20.5
Whole-fat milk and yoghurt 1.1*** 0.9 1.2 1.1*** 0.9 1.3
Cheese 2.2** 2.0 2.5 2.7*** 2.3 3.0
Sweet cereals 20.3** 20.5 20.1 20.1 20.3 20.1
Savoury cereals† 21.1*** 21.4 20.8 21.3*** 21.7 21.0
Bread 20.9*** 21.1 20.8 21.0*** 21.2 20.8
Oil 0.1 20.1 0.3 0.1 20.2 0.4
Butter 3.9*** 3.1 4.8 4.8*** 4.0 5.7
Green vegetables‡ 20.2 20.4 0.3 0.0 20.5 0.5
Fruit 20.5** 20.6 20.4 20.8*** 21.0 20.6
Dried pulses 21.1*** 21.4 20.7 21.6*** 22.1 21.1
Root vegetables and tubers 21.0* 21.8 20.2 20.2 21.4 0.9
Sugars 20.2*** 20.3 20.2 20.2*** 20.3 20.1
Wine 20.1** 20.2 20.0 20.0 20.2 0.3
Liquors 0.0 20.5 0.6 0.6 20.8 2.0

Regression constant, a 13.7*** 13.1 14.3 14.3*** 13.6 14.9
cR2 £ 100 69.2 66.4
F21,498/F21,518§ 56.6*** 51.6***

Number of cases: men, 520; women, 540. CI – confidence interval; LL – lower limit; UL – upper limit; cR 2 – corrected square of the multiple correlation
coefficient; SFA – saturated fatty acids.
† All cereals with the exception of breakfast cereals, biscuits and pastries, which are classified as sweet cereals.
‡ All vegetables with the exception of root vegetables and tubers, which are classified separately.
§ F of Snedecor from analysis of variance of the multiple linear regression, in men/in women.
*, P , 0:05; **, P , 0:01; ***, P , 0:001:
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happens in other populations (e.g. Germany)30. We have

identified a food, red meat, that is consumed in excess and

helps to increase fat-derived energy intake. In our

population, we have observed a considerable variation

in mean meat consumption between people classified

according to tertiles of meat consumption: first tertile –

91 g day21, second tertile – 143 g day21, third tertile –

226 g day21. Those people whose consumption was

below the first tertile have a percentage of fat-derived

energy intake that is approximately 3.5% lower than

people whose consumption is above the third tertile7. We

believe that with appropriate nutritional education it

would be feasible for those people whose consumption is

high to reduce it, for example, by half. Therefore, their

meat consumption would be similar to that of the people

in the low tertile.

Cereals are the foods that are related to lower

percentages of fat-derived energy intake in the diet of

our population. This notable improvement in the dietary

lipid profile is due to the fact that a diet rich in

carbohydrates means that the population does not

habitually consume other elements that are richer in

fats7. The effect of consuming an SP of savoury cereals

(pasta and rice) on the percentage of fat-derived energy

intake is greater than that of an SP of bread (Table 2).

However, in our habitual diet, bread is consumed more

than savoury cereals (Table 1) and, therefore, the effect of

an RP of bread is greater (Fig. 1). Because sweet cereals are

not consumed very frequently (less than one portion a

day), they are not associated with a greater percentage of

fat-derived energy intake even though they are a dietary

source of invisible fat. In other Western populations, such

as North America, the consumption of invisible fat is

becoming increasingly important in the overall fat

intake31. In the simulation that we carried out, we

observed that small dietary changes could lead to notable

improvements in the fat profile. If children below 13 years

of age were to replace the amount of sweet cereals they

habitually consume (median: 0.5 portions) by savoury

cereals such as pasta and rice, they would reduce fat-

derived energy intake by 2.9 points and SFA-derived

energy intake by 0.6 points. If people above 13 years of

age were to do the same and also consume one more SP of

bread per day, the reduction in the fat and SFA

percentages would be 4.2 points and 1.5 points,

respectively. It would probably be easier for the

population to replace one food by another food from

the same group. What is more, we believe that an increase

Fig. 1 Change in the percentage of fat-derived energy intake per relative portion of the population intake. Number of cases: men, 520;
women, 540. Men: F 21;498 ¼ 103:0; P , 0:001; corrected R 2 ¼ 0:805; constant of regression ¼ 41:9: Women: F 21;518 ¼ 93:5; P , 0:001;
corrected R 2 ¼ 0:783; constant of regression ¼ 42:8: C.C.Meat – cold cured meat; Reduced-MY – reduced-fat milk and yoghurt; Whole-
MY – whole-fat milk and yoghurt; Sweet c. – sweet cereals; Savoury c. – other cereals with the exception of bread; G. vegetables –
green vegetables (all vegetables with the exception of root vegetables and tubers, which are classified separately); D. pulses – dried
pulses. *, P , 0:05; **, P , 0:01; ***, P , 0:001
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of one SP of bread a day for people older than 13 would

not interfere with their dietary habits because it could be

easily introduced: for example, this quantity of plain bread

could be divided between lunch and dinner. We believe

that this dietary change would not alter the daily energy

consumed because we know that when our population

consumes more cereals, they consume fewer other foods,

many of which are richer in fats7. Of course, the benefit on

the fat profile would be even greater if the population

were to consume what is recommended in the guidelines

(five daily portions of cereals), but this would be much

more difficult to apply. Our proposal is attainable in the

context of our population and it is in line with the

strategies that, according to the FAO/WHO6, dietary

guidelines should contain.

Scientific evidence relates a high consumption of fruit

and vegetables, foods that are rich in phytochemical

compounds and other natural antioxidants, to a protective

effect against cardiovascular diseases and cancer32–34. In

some populations, it has also been observed that a high

consumption of fruit leads to a lower intake of

fats7,20,21,24–26,35–38. In our population, the consumption

of fruit also helps to decrease the percentage of fat-derived

energy intake. Even so, more than half of the population

consumes fewer than the 2–3 portions of fruit that are

generally recommended (Table 1). If our community were

to increase their fruit consumption by 25%, the benefit to

the percentage of lipid-derived energy intake would be

considerable and, also, much of the population would

comply with the recommendations of the guidelines.

Contrary to what was expected, the consumption of

vegetables in the diet of our population does not help to

decrease the percentage of fat-derived energy intake: in

fact, it increases it slightly. In our population7 and in

others36, it has been observed that a greater consumption

of vegetables leads to a greater intake of added fats and

fat-derived energy intake. If the whole of our population

were to consume the two portions of vegetables that are

generally recommended, and not the median 0.4 portions

per day, the increase in the fat-derived percentage could

be greater. In our community, the recommendation to

consume more vegetables should be accompanied by

appropriate nutritional and culinary education to prevent

such a healthy proposal from leading to an increase in

fat-derived energy intake.

In agreement with our previous results7, the consump-

tion of whole-fat milk and yoghurt in our population

increases SFA-derived energy intake but does not increase

Fig. 2 Change in the percentage of SFA-derived energy intake per relative portion of the population intake. Number of cases: men, 520;
women, 540. Men: F 21;498 ¼ 56:6; P , 0:001; corrected R 2 ¼ 0:692; constant of regression ¼ 13:7: Women: F 21;518 ¼ 51:6; P , 0:001;
corrected R 2 ¼ 0:664; constant of regression ¼ 14:3: C.C.Meat – cold cured meat; Reduced-MY – reduced-fat milk and yoghurt; Whole-
MY – whole-fat milk and yoghurt; Sweet c. – sweet cereals; Savoury c. – other cereals with the exception of bread; G. vegetables –
green vegetables (all vegetables with the exception of root vegetables and tubers, which are classified separately); D. pulses – dried
pulses. *, P , 0:05; **, P , 0:01; ***, P , 0:001
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fat-derived energy intake, since the subjects who consume

more milk and yoghurts do not consume other food that is

even richer in fats. In other Western populations that

consume more dairy products, the consumption of these

foods does affect the fat-derived energy intake25,39.

Other foods such as reduced-fat dairy products and

dried pulses are not consumed a great deal (Table 1) and

so their contribution to the percentage of fat-derived

energy intake is only slight (Fig. 1). It would be perfectly

feasible for the population to double or even triple its

consumption of these foods to substitute other fattier

protein-rich foods and this would have a considerable

positive effect on the percentage of fat-derived energy

intake.

Variation in the energy intake provided by SFA

SFA-rich diets increase the risk of developing chronic

illnesses such as cardiovascular diseases because they

increase the low-density lipoprotein (LDL) cholesterol

level40,41. We were interested in identifying the foods that

most affect the percentage of SFA-derived energy intake in

the diet of our population because the intake of saturated

fat is considered to be the main dietary factor that

determines the level of LDL cholesterol in the blood.

Likewise, it is believed that reducing the consumption of

saturated fat and increasing the consumption of poly-

unsaturated fat helps to decrease LDL cholesterol42.

Red meat and whole-fat dairy products (milk, yoghurt

and cheese) are the foods that contribute most to increases

in the percentage of SFA-derived energy intake in the diet

of our population as a whole. On the other hand, in other

Western countries such as Italy and Belgium, the main

dietetic source of SFA is cheese43 or butter16, respectively.

As our consumption of dairy products is below the two

portions habitually recommended (Table 1), it would be

necessary to encourage the consumption of reduced-fat

dairy products (skimmed or semi-skimmed) in adults. For

our population, a feasible recommendation would be that

half of the dairy products consumed should be low in fat.

This would lead to a considerable benefit as far as SFA is

concerned. In the overall diet of our community, other

foods high in SFA such as butter and cold cured meats

have little effect on the increase in the percentage of

SFA-derived energy intake because they are consumed

little.

Bread, savoury cereals and fruit are the foods that are

associated with the lowest percentages of SFA-derived

energy intake in the diet of our population. The

replacement of sweet cereals by savoury cereals men-

tioned above would reduce not only the percentage of

fat-derived energy intake but also the SFA-derived energy

intake for the cereal group.

The consumption of reduced dairy products and dried

pulses has little effect on the percentages of SFA-derived

energy intake because they are not consumed a great deal.

As we have mentioned above, it would be possible for the

population to double or triple its consumption and the

impact on this percentage would therefore be much

greater.

By identifying and quantifying the foods that most affect

the variation of the fat and SFA intake in the diet of our

population, we would be able to suggest more feasible

strategies of food consumption. In the present consump-

tion of our population, savoury cereals, bread and fruit are

the foods that most improve the dietary fat profile, and red

meat and whole dairy products are the foods that are most

detrimental to it. In developed populations with a high fat

intake such as ours, reductions in fat- and SFA-derived

energy intake of about 7% of energy have been associated

with a decrease in total cholesterol of ø10%. This in turn

has been related to a reduction in cardiovascular mortality

of 25–30% in subjects between 55 and 64 years old44. Our

population could reduce its dietary fat profile by a similar

percentage if individuals were to replace their consump-

tion of sweet cereals by savoury cereals, consume one

more SP of bread, reduce their consumption of red meat

by half, ensure that half of the dairy products they

consume were low in fat and increase their daily

consumption of fruit by 25%. These changes would help

to make the diet a healthier one and reduce the risk of

developing chronic diseases. We should bear in mind that

eating habits are different in different populations, they

change over time and changes in the consumption of one

food can affect the consumption of other foods. Therefore,

if dietary guidelines are to be effective tools for preventing

nutritional diseases, the foods that most affect the overall

dietary fat profile should be periodically verified.
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