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Vegetarian diets in pregnancy, lactation,

infancy and childhood

Vegetarijanska prehrana v ¢asu nosecnosti,

dojenja, dojencka in otroka

NataSa Fidler Mis, Rok Orel

Abstract

Strict vegetarian diet with avoidance of all foods
of animal origin poses a risk of deficiency of sev-
eral nutrients: iron, zinc, calcium, iodine, vita-
min By, By, A, D, n-3 long chain polyunsaturated
fatty acids, particularly docosahexaenoic acid
(DHA, C22: 6n-3), proteins and energy. Guide-
lines of the European Society for Paediatric Gas-
troenterology, Hepatology, and Nutrition (ESP-
GHAN) and the Slovenian guidelines dissuade
from strict vegetarian or vegan diet for children.
However, in the majority of adolescents across
Europe, including in Slovenia, markedly too low
intake of vegetables is reported. The manuscript
presents the benefits of plant-based foods in the
prevention of obesity in children and adoles-
cents. Other benefits of sufficient intake of plant-
based foods include the prevention of cardio-
vascular diseases with the Mediterranean diet.
While warning against very strict vegetarian diet
in infancy, specially in children, adolescents, and
pregnant and lactating women it is very impor-
tant to promote plant-foods in the diet of om-
nivorous children and adolescents; this should
become an important public health strategy.

Izvlecek

Stroga vegetarijanska prehrana z izogibanjem
vseh zZivil zivalskega izvora pomeni tveganje za
pomanjkanje ve¢ hranil: Zeleza, cinka, kalcija,
joda, vitaminov By, B;, A, D, n-3 dolgoveriznih
veckrat nenasi¢enih mascobnih Kkislin, zlasti
dokozaheksaenojske kisline (DHA, C22: 6n-3),
beljakovin in energije. Smernice Evropskega
zdruzenja za pediatri¢no gastroenterologijo, he-
patologijo in prehrano (ESPGHAN) in slovenske
smernice odsvetujejo strogo vegetarijansko ali
vegansko prehrano za otroke. Ve¢ina mlado-
stnikov v Evropi, tudi v Sloveniji, uziva ob¢utno
prenizke koli¢ine zelenjave. Clanek predstavlja
prednosti Zivil rastlinskega izvora za preprece-
vanje debelosti pri otrocih in mladostnikih. Prav
tako so predstavljene druge zdravstvene predno-
sti zadostnega vnosa rastlinski zivil, zlasti prepre-
¢uje bolezni srca in oZilja na t.i. primeru sredo-
zemske prehrane. Medtem ko je pomembno, da
se odsvetuje zelo stroga vegetarijanska prehrana
za dojencke, otroke in mladostnike, nose¢nice in
dojece matere, je prav tako pomembno spodbu-
janje uzivanja rastlinskih Zivil v t.1i. vsejedi pre-
hrani otrok in mladostnikov, ki bi morala postati
pomemben del strategije javnega zdravja.

Introduction

For infants, children and adolescents, as
well as for pregnant and lactating women, a
balanced, mixed diet containing nutrients of
plant as well as of animal origin is recom-
mended.! Guidelines of the European Soci-
ety for Paediatric Gastroenterology, Hepa-
tology, and Nutrition (ESPGHAN) and the
Slovenian guidelines dissuade from strict
vegetarian or vegan diet for children.>* On

the contrary, the American Dietetic Asso-
ciation states that well-planned vegetarian
diets are appropriate for individuals during
all stages of the lifecycle, including pregnan-
cy, lactation, infancy, childhood, and adole-
scence. For nutrients that are insufficient or
absent in foods of vegetable origin, fortifi-
ed foods or supplements can provide useful
amounts of important nutrients.*

We published several manuscripts with
an overview of critical nutrients in the diet
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of vegetarian infants, children, adolescents
as well as pregnant and lactating women.
We also published a list of laboratory inve-
stigations that need to be carried out for the
determination of specific nutrient deficien-
cies and the practical recommendations for
vegetarian diet of children.>*”%?

The current manuscript emphasizes the
benefits of plant foods as part of a well-ba-
lanced diet.

Risks of strict vegetarian
diet for infants, children,
adolescents and pregnant
and lactating women

The avoidance of all foods of animal ori-
gin (meat, fish, eggs, milk and honey) is a
risk for deficiency of several nutrients: iron,
zing, calcium, iodine, vitamin By, By, A, D,
n-3 long chain polyunsaturated fatty acids,
particularly docosahexaenoic acid (DHA,
C22: 6n-3), proteins and energy.'®'"'* Su-
flicient intake of DHA through diet (predo-
minantly sea fish) or dietary supplements
during pregnancy and lactation is very im-
portant, as it influences the DHA content in
human milk,'>'*>16

Younger the child and more restricted the
diet, higher is the risk for nutritional defici-
ency with negative side effects on health.*’
In children aged 2-18 years on a vegetarian
diets, inadequate intakes of energy, protein,
calcium, zing, iron, vitamin By, and vitamin
D may occur, due to a poor choice of foods
and because of high nutritional require-
ments related to growth and development.'’

Too low intake of vegetables
inadolescents

In Germany, Norway, Belgium, Central
and Eastern Europe adolescents were fo-
und to consume too low amounts of vege-
tables.'®'*?*?! In a national representative
study, which was part of a larger Sloveni-
an project on iodine supply and endemic
goitre,”>** we investigated dietary habits
of Slovenian adolescents aged 15-16 years
(n =2,813).>**>?%%” We investigated the food
intake of Slovenian adolescents and com-

pared it with food-based dietary guidelines
developed for children and adolescents.>?*
The greatest deviations from the recommen-
ded intakes of the main food groups were
significantly lower intakes of foods of ve-
getable origin in both genders. Comparing
the mean intakes of the main food groups
with the recommended, Slovenian boys did
not meet the minimum recommendati-
ons®® for: vegetables (179 vs. recommended
350 g/day), fruits (321 vs. 350 g/day), bread/
cereals (271 vs. 350 g/day), potatoes/ rice/
pasta (212 vs. 280 g/day) and oils/fats (14 vs.
45 g/day). On the other side their consump-
tion of certain food groups was significantly
higher that recommended: meat/meat pro-
ducts (126 vs. 85g/day) and fish/fish produc-
ts (46 vs. 30 g/day). Girls had significantly
too low intake of vegetables (163 vs. 300 g/d),
bread/cereals (226 vs. 280g/d), potatoes/
rice/pasta (163 v. 230 g/d) and oils/fats (16 v.
40 g/d). Of major concern in the food inta-
ke of Slovenian adolescents is the extremely
low intake of vegetables. Only 11% of boys
and 10 % of girls consumed the recommen-
ded amount of vegetables.*® The intake of fi-
ber was sufficient in both genders; however
they consumed too low amounts of folate.
Folate is mainly found in vegetables, whole
grains, beans, and breakfast cereals,” all of
which are consumed in too low amounts by
Slovenian adolescents.?’

Food policies should support social mar-
keting messages to promote plant-based di-
etary patterns.

Benefits of plant-based foods
in the prevention of obesity
in children and adolescents

Plant-based diets have low energy den-
sity and high content of complex carbohy-
drates, fibre, and water, which may increase
satiety and resting energy expenditure. In
the comment on the role of nutrition-rela-
ted factors on obesity prevention in children
aged 2 to 18 years, the ESPGHAN Commit-
tee on Nutrition emphasizes that no specific
recommendations for macronutrient inta-
kes to prevent obesity can be made. It re-
commends that plant foods can be the main

Zdrav Vestn Supl | oktober 2013 | Letnik 82



food contributors to a well-balanced diet.
When a vegetarian diet is practised, appro-
priate planning (taking into account recom-
mended macro- and micronutrient intakes)
and monitoring (growth, zing, iron, vitamin
Bz, and vitamin D) should be undertaken by
health care professionals. It also recommen-
ds the promotion of plain water as the main
fluid source for children, instead of sugar-
-sweetened beverages (flavoured/enhanced
waters, ice tea, sports drinks, energy drinks,
sweetened carbonated beverages, inclu-
ding soda, fruit drinks, fruit nectars, syrup
beverages and sweetened tea).*** Children
should eat at least 4 meals daily, including
breakfast. Regular family meals should be
encouraged. Consumption of fast food with
large portion sizes and high energy density
is dissuaded. Healthy food options should
be promoted with portion sizes appropria-
te for age and body size. Education aimed at
the prevention of obesity should be included
in the routine care of children by health care
professionals.'”

Two recent reviews investigated the re-
lation between plant food and childhood
obesity.*>*° Newby concluded there was no
relation between childhood obesity and fru-
it and vegetables; insufficient evidence re-
garding beans, legumes, and soy; and slight
protection with grains and breakfast cereals,
fibre, and plant-based dietary patterns.*

Sabate” and Wien found that plant fo-
ods were either protective (cereals, legumes,
and nuts) or showed no association (fruit/
vegetables and vegetable protein products),
whereas animal foods (meats and dairy pro-
ducts/eggs) were associated with an increa-
sed risk of overweight.>*'”

Other benefits of sufficient
intake of plant-based foods

Diets that feature the regular sufficient in-
take of fruit and vegetables are low in energy
density, protein, and fat and high in nutrient
density, complex carbohydrate, fiber, and
water. Many beneficial effects of fruits and
vegetables are owing to their high contents
of essential nutrients and phytochemicals,
low energy density and low glycaemic load.

Zdrav Vestn Supl | Vegetarian diets in pregnancy, lactation, infancy and childhood

PREGLEDNI CLANEK/REVIEW

These have a significant role in the protecti-
on against chronic diseases.’***

The traditional Mediterranean diet is
characterized by a high intake of olive oil,
fruit, nuts, vegetables, and cereals; a mode-
rate intake of fish and poultry; a low intake
of dairy products, red meat, processed me-
ats, and sweets; and wine in moderation,
consumed with meals.?® In a recent rando-
mized primary prevention trial, the efficacy
of two energy-unrestricted Mediterranean
diets were tested in adults, one supplemen-
ted with extra-virgin olive oil and another
with nuts, as compared with a control diet
(advice on a low-fat diet). Foods recommen-
ded in the Mediterranean diets were: olive
oil (= 4 tbsp/day), tree nuts and peanuts (>3
servings/wk), fresh fruits (> 3 servings/day),
vegetables (> 2 servings/day), fish (especial-
ly fatty fish)/seafood (> 3 servings/wk), legu-
mes (= 3 servings/wk), sofrito (olive oil sau-
ce made with tomato, onion/garlic, aromatic
herbs; > 2 servings/wk), white meat instead
of red meat and wine with meals (optionally,
only for habitual drinkers; >7 glasses/wk).
Foods discouraged in the Mediterranean di-
ets were: soda drinks (<1 drink/day), com-
mercial bakery goods, sweets, and pastries
(<3 servings/wk), spread fats (<1 serving/
day) and red/processed meats (<1 serving/
day). The results support the benefits of both
versions of the Mediterranean diet for the
primary prevention of cardiovascular dise-
ase.””

Conclusion

The avoidance of all foods of animal
origin poses a risk for deficiency of several
nutrients such as: iron, zinc, calcium, io-
dine, vitamin By, B,, A, D, DHA, proteins
and energy. Strict vegetarian or vegan diet
for children is dissuaded by the ESPGHAN
as well as the Slovenian guidelines. On the
other hand, the diet of adolescents with too
low intake of vegetables and foods of vegeta-
ble origin raises concern. Actions to stimu-
late intake of foods of plant origin, especially
of vegetables would be of benefit.

[-135



PREGLEDNI CLANEK/REVIEW

[-136

References

1.

10.

11.

12.

13.

14.

15.

Delovna skupina za pripravo D-A-CH Referenc-
nih vrednosti za vnos hranil. Referen¢ne vredno-
sti za vnos hranil (prevod iz nemskega jezika).
Ljubljana: Ministrstvo za zdravje; 2004. p. 1-215.
Agostoni C, Decsi T, Fewtrell M, Goulet O, Kola-
cek S, Koletzko B, et al. Complementary feeding:
a commentary by the ESPGHAN Committee on
Nutrition. ] Pediatr Gastroenterol Nutr 2008;
46(1): 99-110.

Sedmak M, Homan M, Brecelj J, Orel R, Krzi$nik
C, Battelino T, et al. Smernice za prehrano dojenc¢-
kov v Sloveniji. Ljubljana: Univerzitetni Klini¢ni
Center Ljubljana; Univerzitetni Klini¢ni Center
Maribor; 2010. p. 1-12.

American Dietetic Association. Position of the
American Dietetic Association: Vegetarian Diets.
] Am Diet Assoc 2009; 109(7): 1266-82.

Fidler Mis N, Benedik E. Prakti¢na navodila za
prehrano nosecnic, dojec¢ih mater in otrok, ce
star$i kljub odsvetovanju vztrajajo pri vegeteri-
janski prehrani. In: Krzi$nik C, Battelino T, eds.
Izbrana poglavja iz pediatrije, 24. Ljubljana: Me-
dicinska fakulteta, Katedra za pediatrijo; 2012. p.
168-8s.

Sedmak M. Vegetarijanska prehrana pro otrocih.
In: KrZi$nik C, Battelino T, eds. Izbrana poglavja
iz pediatrije, 24. Ljubljana: Medicinska fakulteta
Univerze v Ljubljani, Katedra za pediatrijo; 2012.
p- 147-59.

Orel R. Vegetarijanska prehrana dojenckov, otrok
in mladostnikov-za in proti. In: Krzi$nik C, Batte-
lino T, eds. Izbrana poglavja iz pediatrije, 24. Lju-
bljana: Medicinska fakulteta Univerze v Ljubljani,
Katedra za pediatrijo; 2012. p. 186-96.

Benedik Dolni¢ar M. Pomanjkanje vitamina By,
pri otrocih z vegetarijansko prehrano. In: Krzi$nik
C, Battelino T, eds. Izbrana poglavja iz pediatri-
je, 24. Ljubljana: Medicinska fakulteta Univerze v
Ljubljani, Katedra za pediatrijo; 2012. p. 160-7.
Orel R, Sedmak M, Fidler Mis N. Vegetarijanska
prehrana pri otrocih - prakti¢na navodila. Zdrav-
niski vestnik. 2013; poslano v objavo.

Pagano AE. The Gluten-Free Vegetarian. Pract
Gastroenterol 2007; 9: p- 94-106.

Van Winckel M, Vande Velde S, De Bruyne R, Van
Biervliet S. Clinical practice: vegetarian infant
and child nutrition. Eur J pediatr 2011; 170(12):
1489-94.

German Nutrition Society. New reference values
for vitamin D. ann Nutr Metab 2012; 60(4): 241-6.
Fidler N, Salobir K, Stibilj V. Fatty acid compositi-
on of human milk in different regions of Slovenia.
Ann Nutr Metab 2000; 44(5-6): 187-93.

Fidler N, Sauerwald T, Pohl A, Demmelmair H,
Koletzko B. Docosahexaenoic acid transfer into
human milk after dietary supplementation: a
randomized clinical trial. J Lipid Res 2000; 41(9):
1376-83.

Sauerwald TU, Demmelmair H, Fidler N, Ko-
letzko B. Polyunsaturated fatty acid supply with
human milk. Physiological aspects and in vivo
studies of metabolism. Adv Exp Med Biol 2000;
478: 261-70.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Fidler N, Koletzko B. The fatty acid composition
of human colostrum. Eur J Clin Nutr 2000; 39(1):
31-7.

Agostoni C, Braegger C, Decsi T, Kolacek S, Ko-
letzko B, Mihatsch W, et al. Role of dietary factors
and food habits in the development of childhood
obesity: a commentary by the ESPGHAN Com-
mittee on Nutrition. ] Pediatr Gastroenterol Nutr
20115 52(6): 662-9.

Kersting M, Alexy U, Kroke A, Lentze MJ. Nutri-
tion of children and adolescents. Results of the
DONALD Study. Bundesgesundheitsblatt, Gesun-
dheitsforschung, Gesundheitsschutz . 2004 Mar;
47(3): 213-8.

Andersen LE, @verby N, Lillegaard ITL. Intake
of fruit and vegetables among Norwegian chil-
dren and adolescents. Tidsskrift for den Norske
Leaegeforening: 2004; 124(10): 1396-8.20.

Paulus D, Saint-Remy A, Jeanjean M. Dietary ha-
bits during adolescence—results of the Belgian
Adolux Study. Eur J Clin Nutr 2001; 55(2): 130-6.
Parizkova J. Dietary habits and nutritional status
in adolescents in Central and Eastern Europe. Eur
J Clin Nutr 20005 54 Suppl 1: S36-40.

Kotnik P, Sirca Campa A, Zupanci¢ M, Stimec M,
Smole K, Fidler Mis N, et al. Goiter prevalence
and urinary iodine concentration in Slovenian
adolescents. Thyroid: official journal of the Ame-
rican Thyroid Association 2006; 16(8): 769-73.
Stimec M, Fidler Mis N, Smole K, Sirca—()ampa A,
Kotnik P, Zupanci¢ M, et al. Iodine intake of Slo-
venian adolescents. Ann Nutr Metab 2007; 51(5):
439-47. . .
Stimec M, Kobe H, Smole K, Kotnik P, Sirca-Cam-
pa A, Zupanci¢ M, et al. Adequate iodine intake
of Slovenian adolescents is primarily attributed to
excessive salt intake. Nutr res 2009; 29(12): 888—
96.

Kobe H, Krzisnik C, Mis NE Under- and Over-
-Reporting of Energy Intake in Slovenian Adole-
scents. ] Nutr Educ Behav2012; 44(6): 574-83.26.
Kobe H, Stimec M, Ribi¢ CH, Fidler Mis N. Food
intake in Slovenian adolescents and adherence
to the Optimized Mixed Diet: a nationally repre-
sentative study. Public Health Nutr. 2012; 15(4):
600-8.27.

Fidler Mis N, Kobe H, Stimec M. Dietary Intake
of Macro- and Micronutrients in Slovenian Ado-
lescents: Comparison with Reference Values. Ann
Nutr Metab 2012 Jan; 61(4): 305-13.

Kersting M, Alexy U, Clausen K. Using the con-
cept of Food Based Dietary Guidelines to Develop
an Optimized Mixed Diet (OMD) for German
children and adolescents. J Pediatr Gastroenterol
Nutr 2005 Mar; 40(3): 301-8.

OPKP, Computer programme: Odprta platforma
za Klini¢no prehrano (Open platform for clinical
nutrition, OPEN) . 2012. Available at: www.opkp.
si.30.

Wien M, Sabaté J. Vegetarian diets and childhood
obesity prevention. American Journal of Clinical
Nutrition. 2010; 91: 15255-1529S.

Malik VS, Popkin BM, Bray GA. Sugar-Sweetened
Beverages and Risk of Metabolic Syndrome and
Type 2 Diabetes. A meta analysis. Diabetes Care
2010; 33: 2477-83.

Zdrav Vestn Supl | oktober 2013 | Letnik 82



32.

33.

Friedman RR, Brownell KD. Sugar -sweetened
beverage taxes An Updated Policy Brief . 2012 p.
1-8. Available from: http://www.yaleruddcenter.
org/resources/upload/docs/what/reports/Rudd_
Policy_Brief_Sugar_Sweetened_Beverage_Taxes.
pdf

Newby PK. Plant foods and plant-based diets:
protective against childhood. Am ] Clin Nutr
2009; 89:15725-87S.34. Bazzano LA, Serdula
MK, Liu S. Dietary intake of fruits and vegetables
and risk of cardiovascular disease. Current athero-
sclerosis reports. 2003 Nov; 5(6): 492-9.

34.

35.

36.

Zdrav Vestn Supl | Vegetarian diets in pregnancy, lactation, infancy and childhood

PREGLEDNI CLANEK/REVIEW

Bazzano LA, Serdula MK, Liu S. Dietary intake of
fruits and vegetables and risk of cardiovascular di-
sease. Current atherosclerosis reports. 2003 Nov;
5(6): 492-9.

Estruch R, Ros E, Salas-Salvadé J, Covas M-I, D
Pharm, Corella D, et al. Primary Prevention of
Cardiovascular Disease with a Mediterranean
Diet. The N Engl ] Med 2013; 1279-90.36.

Willett WC, Sacks E Trichopoulou A, Drescher G,
Ferro-Luzzi A, Helsing E, et al. Mediterranean diet
pyramid: a cultural model for healthy eating. The
Am J Clin Nutr 1995; 61(6 Suppl): 14025-06S.

[-137



