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Background: Physiological role of Ca++ and Vitamin D 
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Vitamin D
Func%ons:

- Promotes the absorp.on of calcium and phosphate in the intes.ne and their incorpora.on into the bones.
- Regulates calcium and phosphate metabolism together with other hormones.
- Central for healthy bone and tooth forma.on.

Calcium
Func%ons:

• is the most important mineral in the human body in terms of quan.ty.
• 99% stored in bones/teeth
• Involved in various cell func.ons: Factor of blood coagula.on, stabiliza.on of the cell membrane, signal 

transmission in the cell and in the nervous system as well as muscles



Background: Physiological role of Ca++ and Vitamin D 
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Nutritive factors for bone health:
• Vitamin D
• Calcium
• Vitamin K
• Magnesium
• Potassium
• Proteins (Isoflavones)
•  Acid-base balance  

good supply in vegan 
nutrition 

Smith AM. Int J Nurs Pract 2006
Appleby P et al. EPIC. Eur J Clin Nutr 2007

Bone health (calcium & vitamin D)

Nutritive factors for bone health:
• Vitamin D
• Calcium
• Vitamin K
• Magnesium
• Potassium
• Proteins (Isoflavones)
•  Acid-base balance  



Background: Health consequences of deficiency
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Hypovitaminose D and insufficient calcium intake

• Promotes osteomalacia (insufficient mineralisation) or osteoporosis (decreased bone density; 
increased bone fragility) because calcium is broken down from the bones.

• General tiredness
• Muscle weakness
• Diffuse bone and muscle pain
• In children: Rickets (skeletal deformity) 



Biomarkers and thresholds to define deficiency 

Bone metabolism: 

25-OH-cholecalciferol; Ca, Ph, Creat (serum & urine, respectively), alk Phos, PTH 



Dietary sources of vitamin D
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Daily requirement:

Included in:
Egg, liver, faBy fish, mushrooms.
Other foods are generally low in vitamin D. 

On average only approx. 2 to 4 micrograms (80 - 160 IU) 
of vitamin D per day through food.

Nutrient table BLV

(1 µg = 40 IU)



Dietary sources of calcium
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Daily requirement

Nutrient table BLV



Dietary sources of calcium
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Daily requirement

• Included in:
Dairy products, calcium-rich mineral water, 
some vegetables, pulses, tofu, nuts or oilseeds

Oxalates (e.g. from rhubarb and spinach) and phytates (from 
wholegrain products and pulses) can reduce the absorption of 
calcium. 



Are individuals (including infants and children) consuming a 
plant-based diet (flexitarian, vegetarian, vegan) at risk of 
deficiency? What is the available evidence?
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Weder S. et al. Nutrients 2019, 11, 832; doi:10.3390/nu11040832.
Weder S. et al. European Journal of Nutrition; 2022:61,1507-1520

- Evaluation of 430 VG, VN, and omnivorous (OM) fed children (1-3 years old).
- Energy and macronutrient supply 
- Anthropometry 
- Nutrient supply evaluated (questionnaire and 3-day 

dietary protocol)

à Critical nutrient intakes in all 3 groups are vitamin D (without
supplement), iodine, and DHA, (with OM children having the
highest intakes). 

à VN > VG children had lower calcium intake than OM, less than
half of VN reached the h-AR.

à 97% of VN children received supplements (esp. Vit B12, Vit D)

Nutrient supply toddlers



Nutrient supply - Children cohort

Alexy, U. et al. Nutrients 2021, 13, 1707.

- Cross-sectional study
- 149 vegetarian, 115 vegan, and 137 omnivorous eating children and adolescents (6-18 yrs, mean age: 
12.7 ± 3.9 yrs).
- Anthropometry, nutritional intake, and nutritional status were examined 



Safety of a vegan diet? - Children cohort

Alexy, U. et al. Nutrients 2021, 13, 1707.

- Cross-sectional study
- 149 vegetarian, 115 vegan, and 137 omnivorous eating children 
and adolescents (6-18 yrs, mean age: 12.7 ± 3.9 yrs).
- Anthropometry, nutritional intake, and nutritional status were 
examined 

Results: 
- median calcium intake of VN was <50% of the reference value (VG: 56%, OM: 67%)
- No significant difference in 25-OH vitamin D3 between diet groups (VN more often supplemented)

Conclusion: 
- Importance of dietary calcium sources (+/- fortified foods and drinks; +/- supplementation)

Limitations of study:
- "only" cross-section design
- non-representative population



Ca++ & Vit D: children studies

Systematic review to evaluate health outcomes among vegan 
children and adolescents aged 0 to 18 years. 18 studies included. 

Nutrient intake: Biomarkers:

à 40% (confidence interval from -64% to 0%) lower calcium intake among vegan children 
à no difference in vitamin D intake
à Only one study compared bone mineral density (Desmond 2021) 



Bone health: children studies

Desmond MA et al Am J Clin Nutr 2021;113:1565-1577.

• Objective: growth, body composition, cardiovascular and nutritional risk factors in vegetarian, vegan or omnivore fed children.

• Method: cross-sectional. 5-10 years old (63 vegetarian, 52 vegan, 72 omnivorous)
measured: Anthropometry, Laboratory parameters, DEXA, Physical activity.

• Conclusion: 
vegan diet had a healthier cardiovascular risk profile, but also with increased nutritional risk in terms of deficiencies and lower 
bone density and height. Vegetarians show less pronounced nutritional deficiencies but (unexpectedly) less favorable 
cardiometabolic risk profiles.



Nutrient Intake Ca++ and Vit D

Boxplots represent 25th, 50th, and 75th 
percentiles of mineral intake based on 
studies that assessed intake from foods only, 
with whiskers at the <1.5 interquartile range 
(IQR). Black dots represent mean intake. 
White dots outliers.

Systema(c review: nutrient intake and status of children and adolescents (2-18 y); 
literature search 2000 - 2022. 30 studies included

Results:
- In all diets, risks of inadequate intakes of vitamin D and calcium.

cut-off value for Vit D insufficiency (<20 ug/L)
cut-off to indicate Vit deficiency (< 12 ug/l)

Incl. supplements

estimated average requirement (EAR) for the age 
and gender (lowest and highest dietary 
requirements)

à Heterogeneity of Ca++ supply in studies high (3 out of 5 insufficient intake in VG and VN compared to OM).



Comment on national and international and recommendations 
(i.e. WHO, ESPGHAN, BLV, ...) for individuals consuming a plant-
based diet. Discuss dietary recommendations, fortified 
products, dietary supplements
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ESPGHAN "Complementary feeding" (JPGN 2017)

Vegan diets with appropriate supplements can support 
normal growth and development. Regular medical and 
dietetic supervision should be given and followed to 
ensure nutritional adequacy of the diet. The 
consequences of failing to do this can be severe and 
include irreversible cognitive impairment and death.

Vegan diets should only be used under appropriate 
medical or dietetic supervision to ensure that the infant 
receives a sufficient supply of vitamin B12, vitamin D, 
iron, zinc, folate, n-3 LCPUFA, protein, and calcium, and 
that the diet is sufficiently nutrient and energy dense. 
Parents should understand the serious consequences of 
failing to follow advice regarding supplementation of the 
diet.



2016 - 2018: Expert report on vegan diet (Switzerland)

Federal Commission for Nutrition (FCN). Vegan diets: review of 
nutritional benefits and risks.
Expert report of the FCN. Bern: Federal Food Safety and Veterinary 
Office, 2018

Expert panel including representatives 
from:  

• Medicine
• Food science
• Vegan society 

• Ethics



Federal Commission for Nutrition (FCN). Vegan diets: 
review of nutritional benefits and risks.
Expert report of the FCN. Bern: Federal Food Safety and 
Veterinary Office, 2018

- Well-planned and supplemented vegan diets could theoretically meet nutrient requirements
cover

- In reality, however, a deficiency of certain nutrients is often widespread

- Thus in infancy and toddler age vegan diet not recommended, but ...

- If highly motivated individuals wish to transition to or continue on a vegan diet, they should be 
indicated to 

- the dietary guidelines, 
- the required supplementation (always Vit B12) and 
- possible monitoring measures recommended

EEK 2018 recommendation (Switzerland)

21



FCN 2018 recommendation (Switzerland)

Federal Commission for Nutrition (FCN). Vegan diets: 
review of nutritional benefits and risks.
Expert report of the FCN. Bern: Federal Food Safety and 
Veterinary Office, 2018



Focus on health care professionals:

https://www.paediatrieschweiz.ch/handlungsanweisungen-
vegetarische-vegane-ernaehrung/

Pascal Müller, Karolin Rose, Angelika Hayer, Laetitia-Marie Petit, Josef Laimbacher

Chapters:

• Critical nutrients in a vegetarian or vegan diet and consequences of a poorly controlled 
vegetarian/vegan diet.

• Practical nutrition principles in vegan diet (with calculated daily examples).

• Necessity of supplements with examples

• Laboratory analyses and their interpretation 



Practical recommendation in early childhood 
Food group general 

recommendation*
supplementary recommendation for a vegan diet

Beverages 7 dl unsweetened 
beverages

• prefer calcium-rich tap or mineral water (> 300 mg 
calcium / liter)

• when eating a diet high in dietary fiber (from whole grain 
products, legumes, etc.), make sure to drink enough 
fluids

Vegetables and 
fruits

Daily 3 portions of 
vegetables and 2 
portions of fruit

• consider variety (e.g. different varieties, different colors)
• preferably one dark green vegetable (e.g. broccoli, pea) 

daily
• Eat iron-rich foods (e.g. whole grains, legumes, soy 

products) together with vitamin C-rich fruits or 
vegetables (e.g. peppers, broccoli, citrus fruits)

Starchy foods 3-4 servings daily, 
prefer whole grains 
for cereal products

Consider variety

*according to the fact sheet "nutrition for childreen" of the swiss society for nutrition (2019); 
www.sge-ssn.ch/ich-und-du/download/merkblaetter-und-unterlagen/ 



Practical recommendation in early childhood

•
• General recommendations*
• Supplementary recommendations for a vegan diet

Food group general 
recommendation*

supplementary recommendation for a vegan diet

Protein-rich foods Daily 3-4 portions of 
milk/products and 
additionally 1 portion of 
meat, fish, eggs, tofu, 
quorn, seitan and other 
protein-rich foods

• Replace dairy products, meat, fish and eggs with soy products 
(e.g. calcium-enriched soy drink/yoghurt, tofu, minced meat), 
chickpeas, lentils and other plant-based protein sources

• Consider variety
• In addition to (calcium-enriched) soy products, other sources are 

needed to cover the calcium requirement, e.g. Ca-rich 
vegetables, Ca-rich water, Ca-enriched foods

Nuts, seeds and 
kernels

Daily 1 tsp unsalted 
nuts, seeds and/or 
kernels in ground form 
or as a mush

• Larger quantities desirable
• consider variety

Oils and fats Daily 3 tsp of high-
quality vegetable oil. In 
addition, butter, 
margarine, cream etc. 
can be used sparingly 
(approx. 1 tsp)

Prefer vegetable oils with a high content of alpha-linolenic acid 
(omega-3 fatty acid) such as linseed oil, linseed yolk oil, hemp oil, 
tree nut oil, rapeseed oil

*according to the fact sheet "nutrition for childreen" of the swiss society for nutrition (2019); 
www.sge-ssn.ch/ich-und-du/download/merkblaetter-und-unterlagen/ 



What dietary supplement products are available on the market in 
Switzerland? What to prescribe?
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Vitamin D:
Different (medical) supplements of vitamin D available in Switzerland (Swissmedic listed) as well as 
food supplements (drops, tablets, capsules).

Source: Handlungsempfehlungen, SGP 
2020



What dietary supplement products are available on the market in 
Switzerland? What to prescribe?
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Calcium:
Different products of Calcium available in Switzerland (Swissmedic listed) like sachets, tablets, 
chewables.

Also in combination with vitamin D3. 

Broad range of dietary supplements with Calcium alone, in combination with Vit D3 as well as multi-
micronutrient (children-) products. 



Conclusion 

• Calcium supply in a plant-based diet is often below the recommendation, whitch
is even more critical in combination with hypovitaminosis D

• (scarce) date indicate risk of reduced bone density in a vegan diet.
• Supply via (fortified) food combinations possible. 
• Pay attention to calcium-enriched foods (especially drinks)

• Supplement vitamin D with 400 - 600 IU up to 3 years of age, regardless of diet
• Then, depending on the risk constellation (e.g. supplement in winter months)

à get professional advice and support (dietician, pediatrician)
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Thank you for your attention!
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