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Calcium and vitamin D intakes 
across dietary patterns

Toolkit

Comparing intake of omnivorous and plant-based 
dietary patterns
A systematic review in 2022 found that dietary calcium intakes were slightly 
lower in vegans when compared to vegetarians and meat-eaters1. However, 
more than one third of studies reported intakes below the estimated average 
requirements for all dietary patterns, indicating inadequate intakes in the general 
population. Similarly, vegetarians and vegans may be at slightly higher risk of 
vitamin D deficiency due to reduced intake of foods such as fish and eggs, 
however dietary sources cannot be relied upon for any dietary patterns and all 
European populations are at risk of deficiency regardless of diet2,3.
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Plant-based diets and bone health
Several large investigations have been carried out to explore the impact of plant-based 
dietary patterns on bone health4,5,6,7. These studies have raised concerning headlines due 
to the higher risk of total bone fracture found for those on vegan diets when compared to 
meat-eaters. There were however many contributing factors in these results that were 
not directly related to dietary pattern. For example, in one study, a 30% increased risk of 
fracture found in vegans disappeared when adjusting for calcium intake4. Another study 
found that vegetarians had an increased risk of fracture, but also consumed less protein, 
iron, iodine, niacin, selenium, vitamin B12 and vitamin D, plus they only achieved a daily 
average of 22.6g of fibre and similar levels of saturated fat to meat-eaters7. Although 
these vegetarians had lower rates of heart disease, cancer and type 2 diabetes, the 
results suggest that they were not achieving a high-quality diet supportive of bone 
health7. In fact, studies investigating postmenopausal women have found a protective 
effect of healthy plant-based diets compared to unhealthy plant-based diets on bone 
loss and risk of osteoporosis8,9.
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As well as the potential for low levels of certain nutrients, those on a fully 
plant-based diets had a lower body mass index (BMI) which has been linked to 
increased bone fracture regardless of dietary pattern10. In addition, most 
results related to females, rather than males, who also had lower use of 
hormone replacement therapy, low levels of vitamin D and B12 
supplementation and higher levels of physical activity, which has the potential 
to increase impact fracture rates, although this was not explored. These 
investigations highlight the importance of a high-quality diet, appropriate 
supplementation, use of fortified foods and a bone-healthy lifestyle on any 
dietary pattern. These factors may be of even more importance when 
following a plant-based dietary pattern.
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Ways to meet calcium and vitamin D requirements 
on a plant-based diet

It is important for everyone to meet calcium and vitamin D requirements regardless of dietary preferences.

It is possible to meet calcium requirements on a planned plant-based diet with the use of fortified 
products alongside naturally calcium-rich plants.

Plant-based alternatives to dairy products, such as soya, almond and oat drinks, are regularly fortified
with calcium and have a similar bioavailability to cow’s milk11. Naturally calcium-rich plant foods can also
support dietary intake but are not recommended to be relied upon as main sources due to their lower
calcium content. Some plant foods with a higher calcium content also contain higher levels of phytates
and oxalates which adversely impact absorption, such as spinach and rhubarb, and these are not
recommended to be used as calcium sources11. Table 1 displays the calcium content of various animal
and plant-based foods16.

Sources

Mitigation strategies

Calcium content of various animal and plant-based foods12,16

Table 1

Calcium and
vitamin D

fortified foods

Vitamin D
supplements –
10µg / 400 IU

per day

Low-oxalate
greens for
additional

calcium and
other nutrients

Maintain
balanced and
nutrient-rich
diet alongside

strength exercise

Table 2 provides some food sources of vitamin D, however dietary intake should not be relied upon for 
sufficient levels.

Main food sources of vitamin D13

Table 2

Supplementation advice
Sufficient calcium can most often be achieved through diet alone, which provides the benefits of a food matrix 
with additional and complementary nutrients. Calcium supplementation is usually only required in specific 
circumstances when dietary calcium is deficient. There have been some concerns over the safety of taking high 
dose calcium supplementation14, however the UK’s national health service (NHS) recommends that calcium 
supplementation up to 1500mg per day is unlikely to cause harm15.

As most Europeans do not reach dietary recommendations for vitamin D, fortification programmes and 
supplements play a key role in supporting intakes. In the UK, it is recommended that in addition to at-risk groups 
such as older adults, pregnant and breastfeeding women and those with darker skin pigmentation should take a 
daily 400 IU (10µg) supplement all year round, all adults should consider doing the same, particularly in the 
autumn and winter11.

Ways to increase calcium and vitamin D 
on a plant-based or dairy-free diet:

Choose a calcium and vitamin
D fortified plant-based milk
alternative throughout the day
in cereal or porridge, hot drinks
and cooking.

Add a calcium and vitamin D
fortified plant-based 
alternative to yogurt to your 
breakfast, snacks and 
desserts.

Choose tofu that is 
calcium-set, indicated by the 
word ‘calcium’ in the 
ingredients list in the form of
calcium sulphate or similar.

Regularly add low-oxalate 
leafy green vegetables such 
as spring greens, kale and 
broccoli to meals.

Top up with additional 
calcium-rich plants such as 
oranges, almonds, dried figs 
and tahini.

Consider taking a 400 IU 
(10µg) Vitamin D supplement 
during the winter season, and 
all year round if falling into an 
at-risk population.

Calcium-rich plant-
based meal ideas
(approximate values)

Breakfast – Porridge made with
fortified almond drink and flax
seed topped with chopped dried
figs and almonds – 320mg

Lunch – Wholewheat wrap with
rocket salad, hummus and tahini
dressing – 160mg

Snack – Berries and orange with
fortified soya yogurt and chia
seeds – 200mg

Dinner – Calcium-set tofu 
stir-fry with broccoli, spring 
greens and brown rice – 
270mg

Food Quantity Calcium content (mg)

Cow’s milk 100ml 120

Cheddar cheese 30g 222

Yogurt (whole) 120g 193

Calcium-fortified plant-based alternative to milk 100ml

Calcium-fortified plant-based alternative to 

 

yoghurt or custard
100g

Calcium-fortified coconut cheese 30g

Calcium-set tofu (uncooked) 100g

Calcium fortified cereals 30g 

Calcium-fortified bread 50g 179

Whitebait 50g 430

Orange 120g 29

Broccoli (boiled) 85g 36

Kale (boiled) 100g 150

Spring greens 75g 56

Tahini 15g 102

Dried figs 30g 75

Almonds 30g 81

120-189

120-211

45-221

350-400

136-174

Food Vitamin D 
(µg per 100g)

Cod liver oil 210

Mackerel, raw 8.2

Salmon, raw 7.1

Salmon, grilled 5.9

Egg yolk 4.9

Fortified plant-based drinks 0.75

Vit
 D
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