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Abstract
Objective: studies have been published in Europe comparing the mean macronutrient and micronutrient intake values of the general population 
with those of the vegan population, but none has been conducted in a country that mainly follows the Mediterranean diet. Therefore, the aim of 
this study was to carry out this comparison in Spain.

Methods: a cross-sectional study of a sample of Spanish vegans was designed in 2015. To compare the distribution of nutrients with those of 
the general population, we used data from the Spanish Agency for Food Safety and Nutrition, which was considered to be normally distributed as 
it was a large population with biological parameters. All participants were asked about their dietary intake for the previous day (24 hour reminder) 
and the nutrients were calculated using specialized software. The distributions were compared using the Kolmogorov-Smirnov test.

Results: the sample comprised 102 vegans, 67 of whom were women. The vegan population consumed more carbohydrates and fiber, less total 
fat (women only), fewer saturated fatty acids, and more polyunsaturated fatty acids. They had much lower cholesterol intake, lower calcium and 
iodine intake, higher iron and folic acid intake, and much lower intake of vitamins B

12
 and D. 

Conclusions: Spanish vegans had nutritional deficiencies compared to the general population and should therefore ensure their diet includes 
the necessary supplements. 
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Resumen
Antecedentes: se han publicado en Europa estudios que comparan los valores medios de ingesta de macronutrientes y micronutrientes de la 
población general con los de la población vegana, pero ninguno se ha llevado a cabo en un país que sigue principalmente la dieta mediterránea. 
Por lo tanto, el objetivo de este estudio fue llevar a cabo esta comparación en España.

Métodos: se diseñó un estudio transversal de una muestra de veganos españoles en 2015. Para comparar la distribución de nutrientes con 
los de la población general, utilizamos datos de la Agencia Española de Seguridad Alimentaria y Nutrición, considerando dichos datos como una 
distribución normal de parámetros biológicos al constituir una gran muestra. A todos los participantes se les preguntó sobre su ingesta dietética 
en el día anterior y los nutrientes se calcularon utilizando un software especializado. Las distribuciones se compararon mediante la prueba de 
Kolmogorov-Smirnov.

Resultados: la muestra comprendió 102 veganos, 67 de los cuales eran mujeres. La población vegana consumió más carbohidratos y fibra, 
menos grasa total (solo mujeres), menos ácidos grasos saturados y más ácidos grasos poliinsaturados. Tenían una ingesta mucho más baja de 
colesterol, una ingesta más baja de calcio y yodo, una mayor ingesta de hierro y ácido fólico, y una ingesta mucho más baja de vitaminas B12 y D.

Conclusión: los veganos españoles tenían deficiencias nutricionales en comparación con la población general y, por lo tanto, deben asegurarse 
de que su dieta incluya los suplementos necesarios.
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INTRODUCTION 

Veganism or strict vegetarianism implies the non-use or con-
sumption of products and services from another species (1). From 
the year 2000, vegan food became popular after being adopted 
by some endurance sports athletes, as did the consumption of 
uncooked vegetables (raw veganism) (2). 

In Spain, no official data exist regarding the vegan population. The 
figures available from the Spanish Vegetarian Union indicate that 
1.5 % of the general population over 18 years of age does not eat fish 
or meat, without further specification, with young people with second-
ary or higher education showing the greatest interest in vegetarianism 
(3). Various studies have been published in Europe, estimating that 
less than 1 % of the population follows this type of diet (4-6).

Studies have determined that a diet rich in vegetables provides 
health benefits, primarily to prevent cardiovascular disease and 
cancer (7,8). However, these studies have included ovo-lacto veg-
etarians and vegans in their statistical analyses. Other studies, 
though, have made this distinction, with statistically significant 
differences being found between the vegan and omnivorous popu-
lations with vegans having a lower body mass index, lower preva-
lence of type 2 diabetes mellitus, and a lower incidence of all types 
of cancer. All-cause mortality, however, was not lower in the vegan 
population and they had a higher incidence of urinary tract cancer 
(9,10). Furthermore, all these results are derived from observa-
tional studies, and very recently a clinical trial assessed the effec-
tiveness of the vegetarian diet compared to the Mediterranean 
diet with respect to metabolic profile, finding that both diets were 
very similar except that the vegetarian diet reduced low-density 
lipoprotein cholesterol by 9 mg/dl versus the Mediterranean diet 
and, by contrast, the vegetarian diet increased triglycerides by 13 
mg/dl (11). To our knowledge, however, no similar studies have 
distinguished the vegan diet from the ovo-lacto vegetarian diet.

Strictly vegetarian diets tend to be higher in dietary fiber, mag-
nesium, folic acid, vitamin C, vitamin E, iron and phytochemi-
cals and lower in calories, saturated fat, cholesterol, long-chain 
omega-3 fatty acids, vitamin D, calcium, zinc and vitamin B

12
. 

Among the main concerns are the low protein content and/or its 
quality, the absence of vitamin B

12
 (12), the need to ensure an 

adequate intake of vitamin D, as its deficiency has been proven 
and associated with an increased risk of bone fractures and lower 
bone mineral density (13,14), in addition to the bioavailability and 
absorption of iron from plant foods, with some studies showing 
that the iron reserves of vegans tend to be lower (15). Concerning 
essential fatty acids, omega 6 is present mainly in vegetable oils 
and nuts, and thus its deficiency is not a problem in vegans. Ome-
ga 3, however, is abundant primarily in fatty fish, and it is therefore 
also important to study its possible deficiency (16). 

Regarding the analysis of the intake of macronutrients and 
micronutrients in the vegan population, several studies have 
been published in northern and central Europe comparing the 
mean intake in the vegan population with that of the general 
population or in some cases with that of non-strict vegetarians. 
It should be noted that some of these studies did not distinguish 
between men and women, a key factor in the analysis of nutrient 

intake. In our literature search we found no studies conducted in 
a Mediterranean population, and given the importance of this type 
of diet compared to a vegetarian diet (11), we carried out a study 
to determine whether there were differences in macronutrient and 
micronutrient intake in a country where the accessibility of fruits 
and vegetables and traditional cuisine allows this type of diet to be 
easily followed, as is Spain. We also differentiated between men 
and women, studying the distributions of nutrient intake instead 
of mean values, as vegans with nutritional deficiencies may take 
supplements that distort the normality of the data.

MATERIALS AND METHODS 

STUDY POPULATION, DESIGN AND 
PARTICIPANTS

The study sample was collected from the adult population of 
Spain, both omnivorous and vegan. This cross-sectional study 
included a sample of Spanish vegans who voluntarily chose to 
participate in the study to determine macronutrient and micronu-
trient intake. To obtain this sample, letters of presentation of the 
study were sent in 2015 to various Spanish vegan associations 
(Alicante, Valencia, Madrid and Barcelona) and the project was 
presented at the Vegan Festival held in Alicante in 2015, which 
was attended by vegans from all across Spain. Those who did 
not sign the informed consent or those who had been vegans for 
less than one year at the time of the invitation to participate were 
excluded from the study. To reach as many participants as possi-
ble, during the collection year the above-mentioned vegan asso-
ciations were reminded quarterly to forward the study information 
to their members. Thus, the design used was snowball sampling.

To compare the macronutrient and micronutrient distribution in 
the general Spanish population, data from the Spanish Agency for 
Food Safety and Nutrition were used which, based on the results of 
the 2011 Spanish National Dietary Intake Survey and data from the 
Spanish Food Composition Database (18-20), calculated the mean 
daily intake and standard deviation of each macronutrient and micro-
nutrient. A normal distribution of each of the nutrients was assumed, 
as the population was large and the parameters were biological.

All participants signed the informed consent form before com-
pleting the survey. The data collected were anonymized and eval-
uated statistically with no possibility of nominal allocation. The 
project was approved by the Project Evaluation Office of Miguel 
Hernandez University on March 17, 2015 (ref: DFP.ECC.01.15).

The availability of the data supporting the findings of this study 
is restricted, and used under license for the current study and, 
therefore, are not publicly available. However, the data could be 
used upon reasoned request and with the permission of the Proj-
ect Evaluation Office of the Miguel Hernández University.

VARIABLES AND MEASUREMENTS

All participants were asked about their dietary intake for the 
previous day. The foods expressed in this survey along with the 
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approximate amounts ingested were entered into the DIAL pro-
gram (21), which determines the total amount of macronutrients 
and micronutrients ingested. This program was developed by the 
Complutense University of Madrid and its use is valid for this 
purpose (22). For foods not registered in the program database, 
their nutritional composition was used, based on the composition 
appearing on the labeling.

The variables sex, age, weight, height and intake for the last 24 
hours were collected, including the use of nutritional supplements. 
The intake was measured by means of the reminder of the previ-
ous 24 hours by means of a self-completed survey, including all 
supplements in quality and quantity. Body mass index (BMI) was 
calculated from weight and height (self-reported). 

STATISTICAL ANALYSIS

Data were obtained on the distribution of all macronutrients and 
micronutrients in the Spanish adult population (mean and standard 
deviation) (18,19), assuming that these followed a normal distribu-
tion. Data from the vegan sample and the Spanish population were 
described, indicating means and standard deviations. Each of the 

distributions was compared with that of subjects following a vegan 
diet, using the Kolmogorov-Smirnov test. This analysis was performed 
stratified by sex, as intake is generally higher in men. The type I error 
was set at 5 % and the statistical package used was R 3.5.1. 

RESULTS 

The nutrient intake of 102 vegans was analyzed, 67 of them 
women (65.7 %), with a mean age of 32.7 ± 10. years. Analysis 
of both groups showed that the men were older than the women 
(36.3 ± 10.2 vs. 30.8 ± 9.5 years; p = 0.008) and their BMI was 
also higher (25.0 ± 4.8 vs. 21.2 ± 2.9 kg/m2; p < 0.001). 

Table I displays the distribution of macronutrients and micronu-
trients, differentiating between men and women, and the general 
or vegan population. The table shows that the only nutrient distri-
butions that did not differ significantly (p > 0.05) from the general 
population were proteins in both men and women, fats in women 
only, and MUFAS in men.

With respect to macronutrients (Fig. 1), in the vegan population 
both sexes consumed more carbohydrates. Conversely, total fat 
intake was lower in vegan women. Lower fat intake was also seen  

 

Figure. 1 Carbohydrate, lipid and protein intake distributions in vegans and in the 

general population. Left, men; right, women; blue, general population; red, vegans. 

Figure 1. 

Carbohydrate, lipid and protein intake distributions in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans.
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in vegan men, although not reaching significance (p = 0.086). 
Figure 2 illustrates that fiber intake was clearly higher in the vegan 
population. Analysis of the fat intake profile revealed that individu-
als who followed a vegan diet had a lower intake of saturated fatty 
acids, a somewhat higher intake of monounsaturated fatty acids 
(only women), a higher intake of polyunsaturated fatty acids, and 
much lower cholesterol intake (Fig. 3).

Regarding the main minerals, a lower intake of calcium and 
iodine and a higher intake of iron were noted in the vegan popu-
lation (Fig. 4). Concerning vitamins (Fig. 5), among vegans there 
was a much lower intake of vitamins B

12
 and D, and an increased 

intake of folic acid. The rest of the micronutrients are shown in 
figures 6-9, which emphasizes that the vegan population has a 
lower intake of thiamine, riboflavin, niacin and vitamin B

6
, but a 

higher intake of vitamins A, C and E.

DISCUSSION

The study design has been carried out to compare the intake 
of vegans against the general Spanish population, given that food 

availability is very different, in populations with socio-economic, cul-
tural, climatic, etc. very different. Our analysis of the diet of Spanish 
vegans revealed many differences compared to that of the general 
population, especially in micronutrients and vitamins. Regarding 
minerals, vegans had calcium and iodine deficiencies. Additionally, 
a significant percentage of vegans were found to be deficient in 
vitamins B

12
 and D compared to the general Spanish population. 

STRENGTHS AND LIMITATIONS OF THE 
STUDY 

The main strength of this study is that it is the first of its kind 
to analyze the distributions of each of the nutrients, rather than 
the mean values. This is an important issue, since there is a high 
likelihood of this type of population taking nutritional supplements, 
which would alter the mean values. Furthermore, to the best of our 
knowledge, this is a novel type of study in Spain, carried out with 
a representative sample of the group, recruited through national 
forums. It should also be noted that the number of participants (n 
= 102) was higher than in other European studies.

 

 

 

Figure 2. Fiber intake distribution in vegans and in the general population. Left, men; 

right, women; blue, general population; red, vegans. 

 

Figure 2. 

Fiber intake distribution in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans.
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Figure 3. Saturated fatty acid, monounsaturated fatty acid, polyunsaturated fatty acid 

and cholesterol intake distributions in vegans and in the general population. Left, men; 

right, women; blue, general population; red, vegans. 

 

Figure 3. 

Saturated fatty acid, monounsaturated fatty acid, polyunsaturated fatty acid and cholesterol intake distributions in vegans and in the general population. Left, men; right, 
women; blue, general population; red, vegans.

 

 

 
Figure 4. Calcium, iron and iodine distributions in vegans and in the general 

population. Left, men; right, women; blue, general population; red, vegans. 

 

Figure 4. 

Calcium, iron and iodine distributions in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans.
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Figure. 5 Vitamin B12, vitamin D and folic acid intake distributions in vegans and in the 

general population. Left, men; right, women; blue, general population; red, vegans. 

 

Figure 5. 

Vitamin B
12

, vitamin D and folic acid intake distributions in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans. 

 

 
Figure 6. Magnesium, sodium and potassium intake distributions in vegans and in the 

general population. Left, men; right, women; blue, general population; red, vegans. 

 

Figure 6. 

Magnesium, sodium and potassium intake distributions in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans.
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Figure 7. Zinc, selenium and phosphorus intake distributions in vegans and in the 

general population. Left, men; right, women; blue, general population; red, vegans. 

 

Figure 7. 

Zinc, selenium and phosphorus intake distributions in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans. 

 

 
Figure 8. Thiamin, riboflavin, niacin and vitamin B6 intake distributions in vegans and 

in the general population. Left, men; right, women; blue, general population; red, 

vegans. 

 

Figure 8. 

Thiamin, riboflavin, niacin and vitamin B6 intake distributions in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans.
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Figure 9. Vitamin C, vitamin A and vitamin E intake distributions in vegans and in the 

general population. Left, men; right, women; blue, general population; red, vegans. 

 

 

Table I. Nutrients distribution in vegans and the general population in Spain 

Nutrients 

Women Men 

General 

(n = 1589) 

Vegans 

(n = 35) 
p-value 

General (n 

= 1734) 

Vegans (n 

= 67) 
p-value 

Carbohydrates (g/day) 243 ± 102 
313 ± 

107 
0.003 200 ± 76 290 ± 82 < 0.001 

Proteins (g/day) 109 ± 48 113 ± 54 0.853 88 ± 38 95 ± 38 0.125 

Fats (g/day) 115 ± 46 111 ± 53 0.086 93 ± 36 109 ± 46 0.040 

SFA (g/day) 33 ± 16 21 ± 11 < 0.001 26 ± 12 22 ± 12 < 0.001 

MUFA (g/day) 48 ± 22 52 ± 27 0.627 40 ± 17 52 ± 25 0.009 

PUFA (g/day) 16 ± 9 29 ± 17 < 0.001 13 ± 7 27 ± 12 < 0.001 

Cholesterol (mg/day) 424 ± 22 ± 28 < 0.001 336 ± 151 28 ± 32 < 0.001 

Figure 9. 

Vitamin C, vitamin A and vitamin E intake distributions in vegans and in the general population. Left, men; right, women; blue, general population; red, vegans.

The main limitation is that the data on food intake were self-re-
ported and recalled from what was consumed the previous day. 
Nonetheless, this information bias is common to all food intake 
studies and is generally underestimated. Consequently, deficien-
cies may be higher than those found here, although in this study 
our comparison was with the general population in which intakes 
were established using a similar method (18,19). In addition, the 
databases for the calculation of nutrients are different, which can 
pose comparison problems. Another limitation is that the sample 
was not taken at random, but rather from all volunteers, with the 
intention of involving the highest number of individuals. According-
ly, to enable as many vegans as possible to become aware of the 
study, a notification was prepared and mailed to all the national 
associations and presented at the most important meetings held 
during the period of sample collection.

COMPARISON WITH THE EXISTING 
LITERATURE 

The ANIBES study (Anthropometry, Intake and Energy Balance 
in Spain), undertaken in 2016, analyzed a representative sam-
ple of the general Spanish population, finding that macronutrient 
intake contains 41.1 % energy from carbohydrates, which is lower 
than all the recommendations. Fats, however, are well above the 

recommended intake, with 38.5 % in total fats, 11.7 % of which 
are saturated. In both cases, these figures are much higher than 
the current recommendations. Protein intake is 16.8 % (a value 
near the recommendations) but comes mainly from meat and 
sausages, with a decrease in the traditional consumption of fish 
and legumes in the Mediterranean diet (17).

When comparing our results, we could only focus on the mean 
values of each nutrient (Table I), since other similar studies did not 
examine the distributions. To facilitate this comparison, as there 
are a large number of nutrients, in the Online Resource we show 
the differences between the vegan and omnivorous populations 
in the studies found (4-6,23-25). Below we detail only the differ-
ences found compared to our results.

Regarding macronutrients (Online Resource), the protein intake 
in all countries was lower in the vegan population, except in our 
study in which it was the same. These differences could be due to 
the fact that in Spain, as a Mediterranean country, the consumption 
of legumes is higher in both the omnivorous and vegan populations. 
As a result, animal protein is replaced with vegetable protein. When 
we compared total fat intake, we found that in Spain the vegan 
population had a higher intake than the omnivorous population, as in 
Switzerland (6), compared to other countries where consumption was 
lower. In our study, fat intake was clearly influenced by an increased 
consumption of olive oil, used both raw and in cooking, which is 
associated with a higher intake of monounsaturated fatty acids.
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Analysis of mineral salts revealed a lower consumption of 
iodide, similar to that of the other countries examined, with the 
exception of France (Online Resource). This could be due to the 
soil composition in Spain being very poor in iodine, making sup-
plementation necessary even for the general population. This was 
also true of zinc. In addition, we found that potassium consump-
tion in the United Kingdom is different from the rest of the coun-
tries (23). Sodium is more complicated to interpret as salt can be 
added during cooking.

Analysis of vitamin intake (Online Resource) showed fewer dif-
ferences than the rest of the nutrients. A higher intake of riboflavin 
was found in vegans, similar to that of Switzerland, compared to 
a lower intake found in the other studies. In our study, this was 

undoubtedly due to a higher consumption of almonds, a distinct-
ly Mediterranean fruit, and lentils, a legume widely consumed 
throughout Spain. Conversely, intake of vitamin B

6
 in the United 

Kingdom was lower in vegans than in the omnivorous population 
(23), while in the rest of the countries it was higher. Finally, it 
should be noted that the vegan diet in all cases was much lower 
in cholesterol, saturated fat, calcium, vitamin B

12
 and vitamin D 

(4-6,23-25), which can lead to considerable deficiencies among 
the vegan population, and it would therefore be advisable to raise 
awareness in this group concerning the need for supplements 
aimed at avoiding such deficiencies. There was also a clear 
increase in the amount of fiber consumed by this population, 
which has clear health benefits.

Table I. Nutrients distribution in vegans and the general population in Spain

Nutrients

Women Men

General  
(n = 1589)

Vegans  
(n = 35)

p-value
General  

(n = 1734)
Vegans  
(n = 67)

p-value

Carbohydrates (g/day) 243 ± 102 313 ± 107 0.003 200 ± 76 290 ± 82 < 0.001

Proteins (g/day) 109 ± 48 113 ± 54 0.853 88 ± 38 95 ± 38 0.125

Fats (g/day) 115 ± 46 111 ± 53 0.086 93 ± 36 109 ± 46 0.040

SFA (g/day) 33 ± 16 21 ± 11 < 0.001 26 ± 12 22 ± 12 < 0.001

MUFA (g/day) 48 ± 22 52 ± 27 0.627 40 ± 17 52 ± 25 0.009

PUFA (g/day) 16 ± 9 29 ± 17 < 0.001 13 ± 7 27 ± 12 < 0.001

Cholesterol (mg/day) 424 ± 1810 22 ± 28 < 0.001 336 ± 151 28 ± 32 < 0.001

Fiber (g/day) 21 ± 11 51 ± 18 < 0.001 19 ± 10 45 ± 13 < 0.001

Calcium (mg/day) 886 ± 345 639 ± 214 < 0.001 835 ± 293 613 ± 194 < 0.001

Iron (mg/day) 16 ± 6 28 ± 10 < 0.001 14 ± 6 24 ± 9 < 0.001

Iodine (mg/day) 100 ± 50 79 ± 76 < 0.001 85 ± 47 64 ± 42 < 0.001

Magnesium (mg/day) 396 ± 139 652 ± 202 < 0.001 354 ± 126 583 ± 166 < 0.001

Sodium (mg/day) 2704 ± 911 2322 ± 1284 < 0.001 2349 ± 810 1890 ± 822 < 0.001

Potassium (mg/day) 3045 ± 917 4502 ± 1819 < 0.001 2851 ± 827 4041 ± 1328 < 0.001

Zinc (mg/day) 10 ± 4 51 ± 105 < 0.001 9 ± 3 27 ± 52 < 0.001

Selenium (mg/day) 64 ± 35 103 ± 45 < 0.001 54 ± 29 94 ± 38 < 0.001

Phosphorus (mg/day) 1535 ± 471 1602 ± 448 < 0.001 1295 ± 380 1467 ± 399 < 0.001

Vitamin B
12

 (μg/day) 1.5 ± 0.8 4.8 ± 17.6 < 0.001 1.4 ± 3.2 1.8 ± 9.2 < 0.001

Vitamin D (μg/day) 4.3 ± 4.5 1.5 ± 2.8 < 0.001 3.7 ± 3.7 1.4 ± 2.0 < 0.001

Folic acid (μg/day) 296 ± 121 521 ± 238 < 0.001 266 ± 112 484 ± 194 < 0.001

Thiamin (mg/day) 2.1 ± 6.7 6.7 ± 17.8 < 0.001 1.8 ± 4.9 3.3 ± 9.3 < 0.001

Riboflavin (mg/day) 1.5 ± 0.8 7.7 ± 22.7 < 0.001 1.4 ± 3.2 3.5 ± 11.6 < 0.001

Niacin (mg/day) 46 ± 40 36 ± 23 < 0.001 39 ± 40 30 ± 14 < 0.001

Vitamin B
6
 (mg/day) 2.0 ± 0.9 7.1 ± 17.9 0.005 1.7 ± 3.7 3.7 ± 9.3 < 0.001

Vitamin C (mg/day) 131 ± 81 227 ± 185 < 0.001 133 ± 80 197 ± 137 < 0.001

Vitamin A (μg/day) 747 ± 338 1177 ± 809 0.002 723 ± 323 1313 ± 870 < 0.001

Vitamin E (mg/day) 15 ± 8 25 ± 27 0.042 13 ± 7 20 ± 15 < 0.001

MUFA: monounsaturated fatty acids; PUFA: polyunsaturated fatty acids; SFA: saturated fatty acids.
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IMPLICATIONS TO RESEARCH AND PRACTICE 

These results have serious implications as they provide evidence 
of the need for nutritional supplements, or foods fortified with cal-
cium, iodine, and vitamins B

12
 and D. Given the rise in the number 

of people adopting a vegan diet, an important field of research has 
opened up with regard to this population in all areas related to 
lifestyle, the motivation for adopting these eating habits and their 
short-term repercussion on quality of life and health issues. 

CONCLUSION 

As a result of the deficiencies found, Spanish vegans need 
nutrition advice to ensure their diet contains the necessary supple-
ments. Women, due to their specific characteristics, particularly in 
the reproductive years, should have their diet monitored by health 
professionals. It should be noted, however, that the diet of Spanish 
vegans is low in cholesterol and high in fiber, both of which have 
healthy features worthy of mention.
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