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Summary. Objective: Vegetarian and vegan diets have gained popularity in Spain. There is no available information about specific food, supplementary intake and macro and micronutrient profile in Spanish vegetarian population. This study aimed to determine and evaluate their dietary intake. Methods: One hundred
two Spanish vegetarian and vegans completed a food frequency questionnaire from which their specific food
consumption as well daily intake of macro and micronutrients was assessed and subsequently compared to
Spanish Dietary Reference intakes. Results: In both groups the diet appeared well balanced with a healthy distribution of macronutrients and fatty acids and a high content of fiber. Vegan subjects showed higher intakes
of vegetables, nuts and seeds as compared to vegetarians. At micronutrient level, almost all the vitamins and
minerals intake covered Spanish Dietary Reference intakes. Intakes of vitamin B12 and D were below recommendations in both groups. In those micronutrients with a lower intake, higher proportions of vegetarians did
meet recommendations as compared to vegans. Conclusions: Diet appeared well balanced regarding macronutrients and fiber. Almost all of the vitamins and mineral intake covered the Spanish DRIs, except B12 and D.
Further studies with a large sample are needed to establish conclusions to the Spanish vegetarian population.
Key words: vegan foods, macronutrient, micronutrient intake, vegans, vegetarians.
Introduction
Vegetarian and vegan dietary patterns have been
increasing in European countries and it has been reported that this growth is likely to continue (1-4). The
number of vegetarians, and especially of the different
types, is not well known in some countries, because estimates have been based on rather small samples or there
has been wide variation in sampling methods types. In
Spain, a growing proportion of the population is following a vegetarian or vegan diet. Nevertheless, no official
data are available concerning the proportions of selfprofessed vegetarians and vegans in Spain. According
to the 2012 Spanish Diet Survey (5), 1.5% to 2% of the
investigated subjects abstain from consuming meat and
fish, and according the Spanish Vegetarian Union, 30%
or 40% of these could be vegans (6).
These dietary patterns have been accepted mainly
in the context of increased concerns about animal wel* Both authors share equal authorship of this article

fare and environment, or ethical or moral values such
as animal rights, health or a combination of these (79). Vegetarian dietary patterns are associated with lower body mass index, lower prevalence chronic diseases
and lower all-cause mortality (10-13).
Previous studies have suggested that a vegan diet
provides relatively large amounts of cereals, legumes,
nuts, fruits and vegetables and is usually high in carbohydrates, n-6 fatty acids, dietary fibers, beta-carotene,
folic acid, vitamin C, iron and magnesium. In contrast,
the vegan diet is suggested to be relatively low in protein, saturated fat, long chain n-3 fatty acids, vitamin
B12, vitamin D and zinc (2,3,14-16). Furthermore, vegans are more likely to use single-nutrient supplements
compared to non-vegetarians (17). Although epidemiological studies have provided compelling evidence
that well-balanced vegetarian diets are nutritionally adequate (11), concerns regarding the completeness of the
restrictive vegan dietary pattern still remain, especially
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with regard to important nutrients including protein,
calcium, iron and vitamin B-12 (3,4,15,18,19). In this
sense, knowledge of nutrient intake and dietary pattern is essential to improve nutritional counseling and
focus on dietary intake recommendations to improve
food habits of vegans and vegetarians. Little information about intake of macro- and micronutrient intake in
vegans is available and only a few studies previously reported the use of supplements in vegans (17,20). To the
best of our knowledge, no available data about dietary
pattern and nutrient intake among Spanish vegans and
vegetarians exist and it is not known whether their food
habits are adequate to meet nutrient requirements. The
use of FFQ minimizes the error of day to day variability,
and it is an effective, easily administrated, inexpensive
tool (21-23) but it has a lower levels of detail, especially
on groups with specific food groups intake as vegans, so
the importance of including specific foods commonly
consumed by vegans included supplements and fortified
foods.
The present study is aimed at determining the
food and supplementary intake as well as macro- and
micronutrients in a sample of Spanish vegetarians and
vegans.

Methods
Subjects
A cross-sectional food consumption and lifestyle
study was conducted between January and March of
2015 with the collaboration of the Spanish Vegetarian Union. The data of 102 participants were included.
The age range was 24-69 with mean ages of 41.9 ± 14.0
years for men and 35.8 ± 10.0 years for women. There
were no specified exclusion criteria, except age (less
than 20 years). The study was approved by the Clinical
Research Ethical Committee of Aragón (CEICA) and
all subjects volunteered to the study and gave written
informed consent.
Dietary assessment
Information on usual food intake over the previous year was obtained with a 213-item semiquantitative food frequency questionnaire (FFQ) that was
developed based on a previously validated FFQ in
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Spain (24). Extra items that were typically used by
vegans and vegetarians were added to the validated
FFQ such as: peas and beans, nuts, seeds and nuts/
seeds spreads, vegetarians meat analogues, vegetable beverages (milk substitutes), ready to eat cereals,
cooked cereals and grains, fortified foods and other
vegan products, to assure that other nutrient sources
of vegans/vegetarians were assessed using as reference food groups used in a previous validated FFQ
for self-defined vegans (21).
Nutrient scores were calculated as frequency
per nutrient composition of a specified portion size,
where frequencies were measured in nine categories (>6 servings/d, 4-6 servings/d, 2-3 servings/d, 1
serving/d, 5-6 servings/wk, 2-4 servings/wk, 1 serving/wk, 1-3 servings/mo, and never or almost never)
for each food item. Data of food intake were transformed into food consumption (in ml or g). Once the
amount of each food item, in millilitres or grams, was
known, nutrient intake scores were computed using
an ad hoc computer program specifically developed
in SPSS language syntax for this purpose. A trained
dietitian updated the nutrient data bank using the
latest available information included in food composition tables from Spain (25) and, if necessary, from
foreign databases, such as the United States Nutrient Database (USDA) or Finnish Food Composition
Database (Fineli®). Subjects who reported excessively high or low values for total energy intake (less
than 800 Kcal/d in men and 600 Kcal/d in women, or
more than 4.500 kcal/d in men and 3.700 kcal/d in
women) were excluded because these extreme values
are an indicator of low quality in the self-reported information. Also, subjects with missing values in variables of interest in the analysis were excluded.
The estimated macronutrient and micronutrient levels
among vegetarians and vegans were compared to the
Dietary Reference Intakes (DRI) according to Spanish
standards (26,27).
Assessment of other variables
The questionnaire also included different questions related to lifestyle. Subjects were also asked to
include sociodemographic variables (sex, age, years of
vegan/vegetarian diet), anthropometric data (weight,
height), health-related habits (alcohol consump-
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tion and physical activity) and usual intake of vitamins, minerals or other nutrients supplements. Body
Mass Index (BMI) was calculated as the self-reported
weight in kilograms divided by the square of height in
metres. The amount of physical activity was calculated
in minutes per day. Intake of iron, calcium, vitamin
B12, D and other supplements was divided into: never,
occasionally and daily.
Statistical analysis
Of the 125 participants, 23 were excluded because
of missing values, age limitation or unacceptable energy levels, as previously mentioned. Subjects describing
themselves as vegans in the diet questionnaire, though declaring that they consumed animal products in
the FFQ, were reclassified according to their answers
given in the FFQ. Adjustments of food and nutrient
intakes for total energy intake by regression analysis
were performed using the residual method described
previously by Willet et al (28). Descriptive statistics
such as frequencies were calculated as well as means
and standard deviations of the daily foods groups and
nutrients intake. Normality of data was checked with
the Kolmogorov-Smirnov test for vegetarians and with
Shapiro-Wilk for vegans and data were tested with the
appropriate parametric or non-parametric statistical
tests. A two –sided 0.05 level of significance was defined and SPSS 22.0 SPSS Inc., Chicago IL, USA)
statistic software was used.

Results
In total 102 subjects were included in this study.
Basic data is reported in table 1. Forty subjects were
following a vegan diet (39.2%) and 62 (60.8%) were
vegetarians. Both groups showed a higher percentage
of women. No significant differences were observed
in BMI between vegetarians and vegans, which were
at normal weight. Also no significant differences were
seen in years of vegetarian/vegan diet and physical activity between vegetarians and vegans. Seventy percent
of subjects reported usual B12 supplement intake in
both groups being 59.7% in vegetarians and 40.3% in
vegans.
Table 2 presents the mean (SD) intake of macronutrients in total and in the two dietary patterns. No
differences were detected when comparing the energy
intake of vegetarians (2390.6±603.6 kcal/day) to vegans (2579.5±529.6 kcal/day, p=0.201). Nevertheless,
comparing energy to DRI according Spanish standards within each group, it was found a higher proportion of vegetarians bellow energy recommendations
(43.5% vs. 17.5%, p=0.032) as compared to vegans.
Absolute macronutrient intake (g/day) as well as
relative intakes (energy %) did not differed between
vegetarians and vegans, whilst fatty acids profile differed significantly between the two groups. Vegans as
compared to vegetarians showed a significantly higher
polyunsaturated fatty acids (PUFA) intake, both in ab-

Table 1. Sociodemografic Characteristics of Study Subjects
Total

Vegetarians

Vegans

P difference

Total (n)

102

62 (60.8)

40 (39.2)

0.0211

Men (n)

38

25 (65.8)

13 (34.2)

Women (n)

64

37 (57.8)

27 (42.2)

Age (years)

37.8±11.7

38.2±12.1

36.8±10.9

0.628

Body weight (kg)

64.3±13.1

65.7±13.4

61.1±12.0

0.151

Body mass index (kg/m2)

22.5±3.3.

22.6±3.2

22.1±3.5

0.589

7.5±8.1

7.8±8.7

6.6. ±6.7

251.9±224.5

247.7±238.7

261.8±191.7

0.798

72 (70.6)

43 (59.7)

29 (40.3)

0,027

Years of diet
Physical activity (minutes per week)
Usual B12 supplement intake (n)

Data are given as the mean ± SD or as the number of subjects and percentage as appropriate. * Mann-Whitney U Test.
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Table 2. Macronutrient intake in total, vegetarians and vegan subjects.
Total

Vegetarians

Vegans

P value

2445.6±605.7

2390.6±603.6

2579.5±529.6

0.201

Protein (g)

83.7±12.2

82.4±12.1

86.5±12.4

0.664

% Energy

13.6±2.0

13.5±2.0

14.1±1.9

0.252

318.9±43.6

322.6±46.2

311.0±37.1

0.283

% Energy

52.2±6.3

52.6±6.6

51.3±5.6

0.412

Total Fibers (g)

62.3±12.2

60.5±11.8

66.5±12.6

0.045

Fat (g)

86.3±27.0

83.7±26.5

92.8±27.6

0.166

% energy

31.7 ±5.6

31.5±5.8

32.1±5.2

0.687

MUFA (g)

38.6±10.5

38.2±10.7

39.4±10.3

0.687

% Energy

14.2±3.4

14.2±3.7

14.3±3.3

0.924

PUFA (g)

22.5±6.3

21.4±6.7

25.0±4.4

0.020

% Energy

8.1±2.1

7.8±2.2

9.01±1.4

0.016

SFA (g)

14.9±4.7

16.7±5.0

13.2±3.1

0.021

% Energy

5.9±1.6

6.4±1.7

5.1±1.0

0.092

82.1±94.5

114.0±96.8

9.6±19.5

0.001

Total energy (kcal)

Carbohydrate (g)

Cholesterol (mg)

Data are given as the mean ± SD. * Mann-Whitney U Test. MUFA (Monounsaturated fatty acids); PUFA (polyunsaturated fatty acids);
SFA (saturated fatty acids)

solute (25.0±4.4 vs. 21.4±6 7 g/day, p= 0.020) and relative intake (9.01±1.4 vs. 7.8±2.2 % energy, p=0.016) and
lower saturated fatty acids (SFA) intake (16.7±5.0 vs.
13.2±3.1 g/day, p=0.021 and 6.4±1.7 vs. 5.1±1.0 % energy, p=0.092).
In both groups, macronutrient intake and fatty acid profile intakes were balanced and within the
macronutrient recommendations according DRI for
Spanish population. Fibers intake was significantly
higher in vegans as compared to vegetarians and were
above the amount recommended per day.
Micronutrient intake in total as well as in vegetarians and vegans is reported in table 3.
No significant differences were observed between
vegetarians and vegans for calcium, phosphorous,
magnesium, potassium, sodium and vitamins A, B6,
folate, C, D and E intake. On the other hand, vegans had a higher intake of vitamin B1 (5.8 vs. 10.9
mg/day, p=0.004) and B2 (5.4±3.9 vs. 10.3±11.5, p=
0.006) compared to vegetarians. On the other hand,
vegetarians showed a higher intake of vitamin B12 as

compared to vegans (1.9±1.1 vs. 1.4±0.7 mcg/day, p=
0.053). Comparing micronutrient intake to DRI according Spanish standards within each group, a higher
proportion of vegetarians reported lower calcium
(12.2% vs. 5.0%, p=0.053), and vitamin D (85.5% vs.
60.0%, p=0.041) intake. In both groups almost fifty
percent of subjects consumed less vitamin B12 than
DRI levels (45.6% of vegetarians and 42.5% of vegans)
with no differences between groups.
Table 4 presents food group intake in total and in
vegetarians and vegan subjects. Typical components of
vegan and vegetarian diets such as fruits, vegetables,
nuts, legumes and beans showed higher intakes in both
groups, although with a wide range within each group.
Vegan subjects showed a significantly higher intake of vegetables (705.4±337.5 vs. 522.7±264.4 g/day,
p= 0.001), nuts (30.0±21.8, 44.9±36.6 g/day, p=0.026),
seeds (5.4±4.4 vs. 9.0±8.0, p= 0,057) and vegetarians meat analogues (100.3±92.2 vs. 55.5±47.8 g/day,
p=0.006) as compared to vegetarians. No statistical
differences were observed in vegetable beverages, fresh

193

Food and nutrient intake in Spanish vegetarians and vegans.

Table 3. Micronutrient intake in total, vegetarians and vegan subjects.
Total

Vegetarians

Vegans

P value

1076±263.0

1098.2±252.9

1035.8±285.3

0.332

12.3±1.9

12.3±1.8

12.3±2.3

0.949

1679±245.4

1666.3±250.1

1709.0±241.2

0.481

25.4±4.3

24.9±4.2

26.7±4.4

0.107

Magnesium (mg)

723.5±135.7

707.4±139.3

761.1±124.5

0.107

Potassium (mg)

6102±1338.7

6061.6±1349.5

6205.2±1364.2

0.664

Sodium (mg)

1663.9±585.1

1655.1±630.2

1698.0±482.5

0.766

Total vitamin A (mcg)

1682.0±822.2

1706.1±689.1

1644.2±1100.9

0.760

Vitamin B1 (mg)

7.3±7.3

5.8±3.9

10.9±11.6

0.004

Vitamin B2 (mg)

6.8±7.2

5.4±3.9

10.3±11.5

0.006

Vitamin B6 (mg)

3.2±0.7

3.2±0.7

3.4±0.7

0.290

Vitamin B12 (mcg)

1.8±1.0

1.9±1.1

1.4±0.7

0.053

Folate (mcg)

849.1±177.2

838.0±174.9

874.5±187.4

0.404

Vitamin C

396.9±207.0

399.2±220.4

395.3±179.6

0.939

Vitamin D

1.6±1.3

1.8±1.3

1.4±1.1

0.356

Vitamin E

21.0±4.5

20.4±4.6

22.3±3.9

0.091

Calcium (mg)
Zinc (mg)
Phosphorous (mg)
Iron (mg)

Data are given as the mean ± SD. * Mann-Whitney U Test.

and dried fruit, nuts and seeds butter, peas and beans,
vegetable oils, dessert and sweets, salty snacks and
wheat germen.

Discussion
In this study, energy intake was similar to recent
previous studies carried out in European countries
(2-4). Although there was no significant difference in
energy intake between the two groups, a higher proportion of vegetarians failing to reach energy requirements was observed, as compared to vegans as found
in recent studies (19).
At the macronutrient level, the vegetarian and
vegan diet can be considered healthy since the distribution of macronutrients corresponds well to that
proposed by Spanish DRI. Specifically, a high PUFASFA ratio has been observed in this study in both
groups, as found by other authors (3,29), is considered
beneficial for human health and similarly, a high dietary fiber intake provides specific benefits in relation

to gastrointestinal and metabolic functions and overall
mortality (30-32).
In this study vegans tended to eat fewer pastries,
desserts and sweets although it did not reach statistical significance possibly due to the wide variation in
these groups` consumption. A previous study found a
lower added sugar and sweets in vegans as compared to
omnivores (3,33).
In this study both groups showed higher intakes
of vitamin A such as found by other authors (15,17,20).
In contrast to these findings, a previous study found
lower vitamin A intakes (3). These opposing results
could be due to different methods of calculating vitamin A (retinol activity equivalents (RAEs) from betacarotene, other carotenoids and retinol).
Almost fifty vegetarians and vegans included in
this study showed a low intake of vitamin B12, which
corresponds to previous findings (3,14,19). Nevertheless, mean intakes were higher as compared to other
studies, possibly due to fortified foods consumed.
Without supplementation the low dietary intake of
vitamin B12 among vegans and vegetarians could en-
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Table 4. Mean daily intakes of specific food groups in total, vegetarian and vegan subjects.
Total

Vegetarians

Vegans

P difference

Total dairy (g)

66.9±174.3

95.1±92.0

-0.5±1.1

0.022

Eggs (g)

15.5±25.5

22.6±17.5

-1.0±2.2

0.000

Vegetable beverages (g)

256.7±191.7

231.5±179.7

314.9±209.7

0.075

Fruit and fruit juices(g)

623.5±357.0

579.5±380.3

723.0±363.7

0.121

Dried fruit (g)

12.2±15.2

12.6±11.3

11.1±10.3

0.678

Cooked cereals and grains (g)

143.4±64.8

145.9±67.9

137.6±58.0

0.601

Vegetables (g)

677.5±298.2

522.7±264.4

705.4±337.5

0.011

Nuts (g)

34.5±27.7

30.0±21.8

44.9±36.6

0.026

Seeds (g)

6.5±7.8

5.4±4.4

9.0±8.0

0.057

Nuts and seeds spreads (g)

3.8±4.1

3.7±3.6

3.9±3.7

0.809

Peas and beans (g)

72.0±33.0

72.6±33.5

70.6±32.3

0.810

Vegetarian meat analogs (g)

69.0±67.9

55.5±47.8

100.3±92.2

0.006

Vegetable oils (g)

24.8±15.4

24.1±13.5

26.3±19.4

0.565

Pastry

27.5±30.1

29.6±33.1

22.6±20.7

0.344

Desserts, sweets and sweeteners (g)

27.3±25.8

29.7±29.1

21.8±15.3

0.213

Salty snacks (g)

64.1±51.4

67.8±56.1

55.8±38.2

0.345

7.2±8.7

7.6±8.9

6.4±8.4

0.559

Miscellaneous: wheat germen (g)

Data are given as the mean ± SD. * Mann-Whitney U Test.

hance risk of pernicious anemia and polyneuropathy.
In contrast, our results showed very high intakes of
vitamin B2 as compared to other studies (3). In the
Spanish diet, nuts and vegetables, known to be good
sources of riboflavin, are commonly consumed, which
may explain these results. In the present study, intake of dietary sodium in vegetarians and vegans was
low and similar to other previous studies, which also
showed lower sodium intake among vegans and vegetarians (3,29,34). This fact might be due to a lower
intake of processed foods, which usually contain high
amounts of salt (35).
Even though the intake of zinc, iron and calcium
in vegetarians and vegans of this study met the Spanish DRI, the absorption of these minerals might not
be correspondingly high due less bioavailability (36).
However, it is well established that the bioavailability
of iron increases with ascorbic acid and other organic
acids (37). In this study, vitamin C intake was high, thus
potentially compensating for low bioavailability of iron

in plan-based foods (18). On the other hand, it has previously been proposed that iron intake in vegans should
be 1.8 times higher than in omnivores (8); in this study
iron intake among vegetarians and vegans met this recommendation.
To examine whether the mineral and vitamin intake among these subjects has a negative or positive
health effect, pertinent biochemistry of study participants should be done. Furthermore, a healthy diet is
not only a balanced diet in terms of macro-and micronutrients. Other components such as processed
food, heated food, other sources of nutrients (vegetarian meat analogs, milk substitutes, nuts, seeds or nut
and seed spreads) are important in evaluating a diet.
One of the main strengths of the present study was
the evaluation of specific food intake commonly used
in vegetarians and vegans. Report of the consumption
of vegetarian meat analogs, nut and seed spreads and
other components such as wheat germ are scarce (16).
Also, only one study reported previously salty snacks,
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pastry or desserts among this population (16). In this
way, attention should be paid to improve health food
choices among this population.
Whereas the number of vegans and vegetarians included in some other studies exceeds the number in our
study, by far most, they did not include a dietary intake
assessment with specific food. Also, other recent studies
addressed dietary intake in a small number of subjects
(2,3,4). However, it is important to be cautious when
drawing conclusions based on a small sample, which
may be not representative of the Spanish vegetarian
and vegan population. Another potential source of bias
arises from the fact that the included vegans and vegetarians were subjects who voluntarily completed the FFQ
questionnaire and possibly may be more concerned
about healthy lifestyle, including a heathy and balanced
diet as also mentioned in a recent study (3). This might
explain the good compliance with recommendations of
macronutrient level and most micronutrients.
Overall in this sample of Spanish vegetarians and
vegans, at the macronutrient level, the diet appeared
well balanced with a healthy distribution of macronutrients and fatty acids and a high content of fiber. At
the micronutrient level, almost all of the vitamins and
mineral intake covered the Spanish DRIs, which may
be in part explained by fortified foods. In those micronutrients with a lower intake, higher proportions
of vegetarians did meet recommendations as compared
to vegans.
This is a study of a relatively small sample of vegetarians and vegans and more studies are needed to
make general conclusions regarding dietary and supplementary intake in this population.
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