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INTRODUCTION

In recent years there has been an impressive increase
in the number of scientific articles related to the me‐
tabolism of calcium and vitamin D. We have gained a
much deeper knowledge of many patho‐physiological
aspects. However, and in spite of this, a series of frau‐
dulence, myths and legends have been developed in
parallel on both calcium and vitamin D, many of them
absolutely unjustified, and others derived from a mi‐
sunderstanding of some scientific articles. Since this
can lead to the abandonment of treatments or taking
them in the wrong way, we have developed this article
in order to clarify, with scientific evidence, some of
these aspects.

REVIEW OF THE PHYSIOLOGY OF CALCIUM AND VITAMIN D
Calcium absorption depends on vitamin D and is a sa‐
turable mechanism. From a certain amount and reach
the optimum level of absorption, all calcium that is
ingested is not absorbed and is eliminated by feces.

Between 100 and 200 mg of calcium are removed
by the kidney on a daily basis under normal conditions.
Also, between 800 to 900 mg of calcium is lost by stool,
as a result of the secretion of bile salts and pancreatic
juices. These are known as “mandatory calcium losses”
and together they constitute about 1,000 mg (Figure
1). Calcium cannot be synthesized by any metabolic
route and, therefore, must be taken by diet1.

Serum calcium levels must remain very stable,
with hardly any oscillation between 8.8 and 10.5
mg/dl, because many of the physiological functions
vital to the body, such as muscle contraction, nerve
transmission, depend on the stability of these figures.
and coagulation, just to name a few of them1.

If daily losses are not replaced by intake, a negative
balance is produced daily and, to maintain stable

serum calcium levels, parathormone (PTH) is activa‐
ted, which increases bone resorption and normalizes
calcemia. If these circumstances are prolonged, in the
long term, calcium‐poor diets increase the risk of os‐
teoporosis and fragility fractures2,3.

"Humans do not need to drink milk after weaning"
False. Calcium is a mineral that cannot be synthesized
by the body. Therefore, it must be ingested. But cal‐
cium is present mostly in dairy products, being diffi‐
cult to reach the required daily amounts with other
foods that are not dairy. Table 1 shows a relationship
of the calcium content of the main foods, and table 2
shows the daily requirements established by consen‐
sus, depending on the different stages of life4. By ta‐
king 2 daily yogurts and 2 glasses of milk, we would
fulfill these requirements.

If we avoid dairy products and eliminate them
completely from the diet, a daily negative calcium ba‐
lance would develop, since the obligatory losses are
maintained, regardless of diet. The body cannot
allow serum calcium levels to decrease. With a de‐
crease in calcium intake, there is an increase in PTH,
which increases bone resorption to avoid hypocalce‐
mia. If this situation persists over a long period of
time, a long‐term loss of bone mass may occur, which
will lead to osteoporosis and increased risk of fragi‐
lity fractures5.

On the other hand, populations with balanced diets
rich in calcium, or with an intake of calcium supple‐
ments with or without vitamin D, reportedly present
an increase in bone mineral density (BMD)6 and a de‐
crease in the risk of fracture7, as well as a decrease in
the risk of renal lithiasis5. 

Animals do not take dairy simply because they
have not been able to domesticate other animals.
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“CALCIUM WITH OR WITHOUT VITAMIN D SHOULD BE TAKEN WITH

DINNER OR ON AN EMPTY STOMACH”
There is no objective reason to justify this assertion.
The most frequently used calcium salt is calcium car‐
bonate, which is best absorbed in acidic media8. The‐
refore, calcium should be taken at the time when
there is more acid in the stomach, which is just after
lunch. As in our culture the most important meal is
made at noon, it is after lunch when calcium should
be taken. In the Anglo‐Saxon culture, where people
generally have a lighter lunch and a more abundant
dinner, calcium should be taken after dinner, but al‐
ways at the end of it.

Other salts such as citrate or calcium pidolate are
better absorbed than carbonate, but are more expen‐
sive and, therefore, much less used. There is no rea‐
son to indicate fasting calcium intake and even less
so that it is at night.

"DAIRY INTAKE (BY DIET OR THROUGH SUPPLEMENTS) INCREASES

THE RISK OF LITHIASIS AND ISCHEMIC HEART DISEASE"
It is a mistake to think that the calcium ingested by
the diet or by supplements is immediately eliminated
by the kidney, and that in the case of taking an excess
of this mineral an increase in the risk of lithiasis is ob‐
served. All calcium kinetics are strictly regulated by
the hormones involved in it: PTH, calcitonin and vita‐
min D itself, in addition to the kinetics itself that re‐
gulates the intra and extracellular flow of calcium.

We should take into account It should be taken into
account what is indicated in the second section: a diet
low in calcium causes the stimulation of PTH and this
increases the urinary excretion of calcium2. Conver‐
sely, in patients with hypercalciuria, calcium and vi‐
tamin D supplementation produced a decrease in
calciuria5 and a decrease in recurrence of renal
colic9,10.

Figure 1. Physiology of calcium absorption and excretion
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Table 1. Calcium content: milligrams per 100 g of edible portion of the product

Foods Calcium content

Cured manchego cheese 1,200

Gruyere cheeses, emmental, roquefort 560 – 850

Fresh manchego cheese 470

Sardines in oil 400

Almonds, hazelnuts 240

Crayfish, prawns, prawns... 220

Burgos' cheese 186

Yogurt 127 – 180

Dried figs 180

Ice creams 150

Chickpeas 145

Custard and flan 140

Pistachios 136

Cow milk 130

White beans, dried beans 130

Clams, cockles, chirlas... 120

Milk chocolate 120

Milkshakes 120

Chard, thistle, spinach, leek... 87 – 114

Cheese in portions 98

Nuts, dates, raisins... 70

Olives 63

Cottage cheese and curd 60

Lobster and lobster 60

Lentils 56

Chicken egg 51

Cod 51

Cakes, pasta... 48

Sardines 43

Artichokes, cabbage, cabbage, green beans... 40
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In the same way, the ingested calcium will not be
deposited directly in the arteries increasing the risk
of arteriosclerosis and, underlying, the risk of ische‐
mic heart disease. Some authors have suggested that
the use of calcium supplements causes an increased
risk of ischemic heart disease, myocardial infarction
and sudden death11‐13. These very alarming studies
have had a great impact on the scientific community,
are methodologically debatable, since they are mostly
meta‐analysis. In some of them, the diagnosis of myo‐
cardial infarction was self‐reported, without medical
reports13. Almost immediately, other meta‐analyzes
published opposite results. With the data we have
today, it should not be feared that calcium supple‐
ments, with or without vitamin D, increase the risk of
lithiasis or ischemic heart disease14‐18.

"IN SPAIN THERE IS NO VITAMIN D DEFICIT AS IT IS A VERY SUNNY

COUNTRY"
This is one of the biggest myths. Spain is a world‐class
tourist destination, especially for its sun. So it is mis‐
takenly thought that we enjoy that sun year round
and, the most important mistake, that we take advan‐
tage of it properly.

In the first place, the country’s location on the
Earth, oblique with respect to its axis, means that we
can only properly take in the sun's rays during the
summer months. Outside this season, above the 35th
parallel the sun's rays do not reach earth properly
and almost all of Spain is above that parallel19, with
the exception of the Canary Islands.

Another circumstance that impedes the population
from not taking advantage of the hours of sunshine is
our lifestyle. We spend most of our life indoors. When
we go out we do so fully dressed. In the sunnier
months, because of the high temperatures we avoid
going out. A fear of skin cancer means what little sun
exposure we have is done with sunscreen, which mi‐
nimizes vitamin D synthesis.

Thus there is a reported vitamin D deficiency in
Spain similar to that of other European countries,
both in healthy pre‐ or postmenopausal women20, as
well as in those with osteoporosis21, and much more
if they are isolated in chronic centers22. In Nordic
countries, where they are aware of this problem, sup‐
plemented foods are available with vitamin D23.
Thus,  serum levels of the vitamin D or 25 (OH) vita‐
min D (25(OH)D) reserve are curiously lower in
Spain, a "sunny par excellence" country than in the
Nordic region. This has been called the "vitamin D
paradox"24.

Just to offer one example, the medical students of
the University of Las Palmas de Gran Canaria, would
be ideal candidates to present optimal levels of vita‐
min D: they are healthy, young, informed about the
physiology of vitamin D and with all the hours of
sunshine available. However, not taking advantage of
these hours (they spend most of their time inside
hospitals, classrooms and libraries), an insufficiency
was reported –figures below 30 ng/ml of 25(OH)D–
in 61% of them25. Similar results were found in elite
athletes in Spain26.

Table 2. Recommended daily amounts of calcium according to age. (National Institutes of Health, NIH)4

Stage of life Recommended amount

Babies up to 6 months 400 mg

Babies between 6 months and 1 year 600 mg

Children 1‐5 years 800 mg

Children from 6 to 10 years old 800 – 1,200 mg

Adolescents and young adults from 11 to 24 years old 1,200 – 1,500 mg

Women from 25 to 50 years old 1,000 mg

Pregnant or breastfeeding women 1,200 – 1,500 mg

Postmenopausal women with estrogenic therapy 1,000 mg

Postmenopausal women without estrogen therapy 1,500 mg

Men from 25 to 65 years old 1,000 mg

Men and women over 65 1,500 mg
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"ALL VITAMINS D ARE THE SAME"
The skin synthesizes the first metabolite of vitamin
D, which is the substrate, called calciferol. This is
transported by a transport protein, the DBP (vitamin
D binding protein) to the liver, where hydroxylation
occurs, synthesizing calcidiol, which is an ideal meta‐
bolite to measure the body's vitamin D pool. Calcidiol
is much more active than calciferol. These drugs are
equally effective for us27.

Finally, with the same transporter protein, 1 alpha
hydroxylation is produced in the kidney, the final re‐
sult being 1.25 dihydroxycholecalciferol or calcitriol,
the biologically active metabolite (actually a hor‐
mone), which is what binds to the receptors of vita‐
min D (VDR) in virtually all body tissues28. 

To estimate serum vitamin D levels, the ideal me‐
tabolite is calcidiol29. However, for the therapeutic
use of vitamin D supplements, the metabolite of
choice is calciferol, for two reasons: first, it is the
safest, since being at the beginning of the physiolo‐

gical chain, the body is able to direct the same to‐
wards the production of more or less active meta‐
bolites, since it has many reserve metabolites.
Second, all the studies carried out in the field of os‐
teoporosis with the reference drugs have been with
calciferol30.

Calcidiol should be reserved for patients suffering
from liver failure and in cases of severe vitamin D de‐
ficiency, to obtain a rapid recovery from normal levels.
However, given its potency, cases of hypercalcemia
have been described with its use31, and recently the
Spanish Agency for Medicines and Health Products
(AEMPS) has published a warning about several cases
of poisoning with this drug32.

Finally there is calcitriol, the active metabolite and,
therefore, the hormone as such33. With its use, serum
calcium levels should be monitored due to the risk of
hypercalcemia. It is a potentially dangerous drug and,
therefore, its dispensation is regulated by an inspec‐
tion visa (see table 3).

Table 3. Vitamin D metabolites

Metabolite Name Utility Tradename

D3 Calciferol Substratum Cadelius D

25(OH)D Calcidiol Measure the reservation Hidroferol

1,25(OH)2D Calcitriol Active principle Rocaltrol
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SELF ASSESSMENT TEST

1. The mandatory calcium losses are:
a. Through the skin, and breathing, about 250 mg daily
b. By stool and breathing, about 500 mg daily
c. In urine, about 400 mg daily
d. Urine and feces, about 1,000 mg daily

2. A woman after menopause is advised to take daily:
a. 250 mg of calcium
b. 500 mg of calcium
c. 1,000 mg of calcium
d. 1,500 mg of calcium

3. The Spanish paradox of vitamin D indicates:
a. That vitamin D is not what it seems to be
b. That vitamin D levels are normal in Spain
c. That vitamin D levels are low in the Nordic countries
d. All of the above is false

4. Which of the following foods has a higher calcium content in milligrams per 100 g of edible
portion:

a. Olives
b. Sardines
c. Chicken eggs
d. Cured Manchego cheese

5. What is the prevalence of hypovitaminosis D in medical students of the University of Las
Palmas de Gran Canaria? (25HCC values below 30 ng/mL):

a. 15%
b. 25%
c. 40%
d. 61%

Correct answers can be found on pages 23 and 24
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INTRODUCTION

Calcium and vitamin D requirements for health in ge‐
neral and bone in particular are well established.
While the medical community recommends maintai‐
ning serum levels of 25 hydroxy‐vitamin D (25(OH)D)
above at least 20 ng/ml, the calcemia should remain
between 8.5 and 10.5 mg/dl. However, these amounts,
which should be obtained naturally from diet (cal‐
cium) and sun exposure (vitamin D), are not attained
by a high percentage of the population. 

Calcium levels, so essential for the operation of
multiple systems, are maintained thanks to the store
that constitutes the bone. From this, the body obtains
calcium to maintain its homeostasis if necessary, to
the detriment, obviously, of the bone itself, which un‐
dergoes an increased resorption that, in turn, produ‐
ces osteoporosis. 

Vitamin D, for its part, lacking a storage system,
sees its serum levels fall as sun exposure decreases.
We know that the foods richest in calcium are dairy.
The  intake of these foods is very low in the general
population, for different reasons.  Furthermore, the
risk of skin cancer causes sun exposure to be avoided
“drastically”, which prevents vitamin D production.
Calcium and vitamin D supplements help people
reach the appropriate levels in these situations and
shore up deficiencies.

In this paper, we will discuss the recommendations
made in various clinical guidelines. These are selective,
given the limited space, but we believe they are repre‐
sentative and shed light on the usefulness of giving cal‐
cium and vitamin D supplements for the treatment of
osteoporosis or to ensure bone health . The approach
that different societies and institutions have made va‐
ries from the one carried out in the framework of the
general treatment of osteoporosis to the specific one
of such supplements, either only of vitamin D, of cal‐
cium alone, or of both.

The Spanish Society of Bone Research and Mineral
Metabolism (SEIOMM)
In the 2014 update of its clinical practice guidelines
in postmenopausal, glucocorticoid and male osteopo‐
rosis of 20081,2, the SEIOMM concludes that there are
doubts regarding the efficacy of calcium or vitamin D
given alone for the treatment of osteoporosis. They
point out that “administered together they seem to
have a certain degree of efficacy in preventing non‐
vertebral fractures, which is clearer in people with
deficits in them, such as the case of elderly people li‐
ving in residences. There is virtually no evidence of
its effectiveness in preventing vertebral fractures. Re‐
gardless of the above, which refers to people not se‐
lected for osteoporosis, there is universal consensus
that patients with this disease should receive calcium
and vitamin D along with the main treatment of the
disease.” The recommended contribution is 1,000‐
1,200 mg/day of calcium and 800 IU/day of vitamin
D, so if these figures are not reached with the diet,
supplements should be added.

In 2011, a panel of experts from various Spanish
scientific societies led by SEIOMM formulated a posi‐
tion paper on the needs and optimal levels of vitamin
D3. In their recommendations, the optimal serum le‐
vels of vitamin D was considered to be between 30
and 75 ng/ml, and that levels below 20 ng/ml are cle‐
arly pathological. Regarding vitamin D requirements,
it was recommended that for postmenopausal
women they should be 600‐800 IU/day, while in the
elderly, patients with osteoporosis, fractured patients
and patients receiving glucocorticoids the amounts
should rise to 800‐1,000 IU/day.

Based on the high prevalence of severe vitamin D
deficiency in patients with osteoporotic hip fracture,
the panel deemed it advisable to make a determina‐
tion of vitamin D levels, and when not possible, the
use of higher doses.
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Focusing on the prevention of osteoporosis, it is
pointed out that it must be carried out with good
hygienic‐dietary habits (adequate sun exposure, cal‐
cium‐rich diet), and that the use of calcium and vita‐
min D supplements for this purpose is not indicated,
except in cases where there is a situation that makes
it difficult to obtain the optimum levels of these subs‐
tances, which will be supplemented pharmacologi‐
cally.

Regarding the treatment of osteoporosis, it is poin‐
ted out that there is no evidence that the exclusive
treatment of calcium and vitamin D has anti‐fracture
efficacy, except in a certain population, such as the
institutionalized elderly. However, they do consider it
necessary to add vitamin D and calcium supplements
together with other anti‐osteoporotic drugs, although
in those patients in whom adequate calcium intake is
guaranteed through diet, it is not necessary to use
supplements of this element.

Spanish Society of Endocrinology and Nutrition
(SEEN)
In 2017, SEEN published a consensus document on vi‐
tamin D recommendations for the general population4,
and regarding treatment with vitamin D supplements
suggests:

‐ Use vitamin D3 (cholecalciferol) or 25(OH)D (cal‐
cifediol) to treat vitamin D deficiency.

‐ Calculate the required dose of vitamin D depen‐
ding on the etiology and severity of the deficit, as well
as the type of vitamin D that will be used to treat it.

‐ Monitor serum concentrations of 25(OH)D to as‐
sess the response to treatment at intervals every 3‐4
months until adequate concentrations of 25(OH)D
are reached, and then at intervals every 6 months.

‐ A vitamin D contribution of 800‐1,000 IU/day in
people over 65 and in institutionalized people to im‐
prove their bone health and reduce the risk of non‐
vertebral fracture.

‐ A contribution of vitamin D of at least 800 IU/day
in adults over 50 years of age together with an ade‐
quate intake of calcium (1,000‐1,200 mg/day) to im‐
prove bone health and reduce the risk of fractures.

‐ Not recommending systematic supplementation
in all adults under 50 years of age to obtain improve‐
ment in bone health, given the lack of existing data.

On the other hand, regarding the effect on the inci‐
dence of falls from treatment with vitamin D supple‐
ments, it is recommended that patients with vitamin D
deficiency and high risk of falls be treated with supple‐
ments.

American Association of Clinical Endocrinologists/
American College of Endocrinology
In its 2016 guidelines for the diagnosis and treatment
of postmenopausal osteoporosis, the American Asso‐
ciation of Clinical Endocrinologists and the American
College of Endocrinology5 include among its recom‐
mendations the following referring to calcium and vi‐
tamin D supplements:

‐ Give vitamin D supplements if necessary to main‐
tain optimal serum levels of 25(OH)D, for which doses
of 1,000 to 2,000 IU daily are needed as sustained the‐
rapy.

‐ Higher doses may be necessary in the presence
of certain factors, such as obesity, malabsorption,
transplant patients, certain ethnicities, or in the el‐
derly.

‐ Patients should be advised to maintain an ade‐
quate calcium intake of 1,200 mg/day for women
over 50, which if not achieved by diet should be sup‐
plemented with supplements.

National Osteoporosis Society (NOS) (United
Kingdom)
Although these guidelines are not established for the
treatment of osteoporosis, the National Osteoporosis
Society developed them in 2014 as guidelines for the
management of vitamin D deficiency in adult patients
with or at risk of developing bone disease6. In them,
serum levels of 25(OH)D below 10 ng/ml (30 nmol/l)
are established as vitamin D deficiency, and, recogni‐
zing that there is no consensus on this, they do support
the majority in favor of consider as inappropriate va‐
lues those that are between 20 and 30 ng/ml (at least
in some populations), considering that levels above 30
mg/ml are sufficient.

They indicate that routinely testing vitamin D may
be unnecessary in patients with osteoporosis or fragi‐
lity fracture, who may be prescribed vitamin D supple‐
ments with antiresorptive therapy. As for the treatment
of vitamin D deficiency, they recommend cholecalciferol
(vitamin D3) better than ergocalciferol (D2) (although
the latter can be used), and if what is needed is a rapid
correction of the deficiency (for example, in the event
of symptomatic disease or treatment with a potent an‐
tiresorptive), the recommended doses are in an initial
shock regimen to provide a total of 30,000 IU of vitamin
D (distributed in weekly or daily doses for 6‐10 weeks);
to continue with a maintenance regime consisting of
doses of 800‐2,000 IU daily (occasionally above 4,000
IU), given both daily and intermittently at higher doses.
When the correction is less urgent, and when vitamin
D supplements are prescribed with oral antiresorptive
agents, the previous maintenance therapy can be per‐
formed without specifying the previous shock.

The Endocrine Society
The Endocrine Society published in 2011 its guidelines
for the assessment, treatment and prevention of vita‐
min D7 deficiency. Its objective was similar to that mar‐
ked 3 years later by the National Osteoporosis Society
(NOS), which we have just discussed. They suggest that
all adults over 50 require at least 600 IU (50 to 70
years) to 800 IU (>70 years) daily of vitamin D, al‐
though without knowing if these amounts are suffi‐
cient to provide all the benefits for musculoskeletal
health associated with vitamin D; and that to raise
blood levels of 25(OH)D above 30 ng/ml, at least
1,500‐2,000 IU daily of vitamin D supplement may be
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required. In this regard, they also recommend using vi‐
tamin D2 or D3. Finally, for the treatment of vitamin D
deficiency in adults suggest doses of 50,000 IU once a
week for 8 weeks, or its equivalent of 6,000 IU daily to
reach levels of 25(OH)D above 30 ng/ml, following
maintenance doses of 1,500‐2,000 IU daily.

OTHER GUIDES

Other guides and position documents have been
made for the management of vitamin D in the general
population or for the treatment of osteoporosis8‐13,
but basically the recommendations coincide with
those of the aforementioned guidelines, with slight

variations that They depend on the population to
which they are directed.

CONCLUSIONS

While it is generally accepted that calcium and vitamin
D supplements have not proven themselves effective
for treating osteoporosis or preventing fractures (ex‐
cept in institutionalized elderly), if it is accepted that
it is necessary to maintain adequate levels of calcium
and vitamin D in the population for bone health. Such
levels can preferably be acquired naturally, through
diet and sun exposure, but when these are not ade‐
quate, supplementation is necessary.

Conflict of interests: The authors declare no conflict of interest.

9



11Recommendations of scientific societies on calcium and vitamin D supplementation in osteoporosis
Rev Osteoporos Metab Miner. 2019;11(Supl 1):S8-12

1. González Macías J, Guañabens Gay N,
Gómez Alonso C, del Río Barquero L,
Muñoz Torres M, Delgado M, et al.
Guías de práctica clínica en la osteo‐
porosis posmenopáusica, glucocorti‐
coidea y del varón. Sociedad Española
de Investigación Ósea y del Metabo‐
lismo Mineral. Rev Clin Esp. 2008;208
(Sup 1):1‐24. 

2. González‐Macías J, Del Pino‐Montes J,
Olmos JM, Nogués X; en nombre de la
Comisión de Redacción de las Guías de
Osteoporosis de la SEIOMM. Guías de
práctica clínica en la osteoporosis pos‐
tmenopáusica, glucocorticoidea y del
varón. Sociedad Española de Investi‐
gación Ósea y del Metabolismo Mine‐
ral (3ª. versión actualizada 2014). Rev
Clin Esp. 2015;215:515‐26.

3. Gómez de Tejada Romero MJ, Sosa
Henríquez M, Del Pino Montes J, Jódar
Gimeno E, Quesada Gómez JM, Can‐
celo Hidalgo MJ, et al. Documento de
posición sobre las necesidades y nive‐
les óptimos de vitamina D. Rev Osteo‐
poros Metab Miner. 2011;3(1):53‐64.

4. Varsavskya M, Rozas Moreno P, Bece‐
rra Fernández A, Luque Fernández I,
Quesada Gómez JM, Ávila Rubio V, et
al. Recomendaciones de vitamina D
para la población general. Documento
de consenso del Grupo de Trabajo de
Osteoporosis y Metabolismo Mineral
de la Sociedad Española de Endocri‐

nología y Nutrición. Endocrinol Diabe‐
tes Nutr. 2017;64(S1):7‐14.

5. Camacho PM, Petak SM, Binkley N,
Clarke BL, Harris ST, Hurley DL, et al.
American Association of Clinical En‐
docrinologists and American College
of Endocrinology: clinical practice gui‐
delines for the diagnosis and treat‐
ment of postmenopausal osteoporosis
2016. Endocr Pract. 2016;22(Suppl
4):1‐42.

6. Aspray TJ, Bowring C, Fraser W, Git‐
toes N, Javaid MK, Macdonald H, et al.
National Osteoporosis Society vitamin
D guideline summary. Age Ageing.
2014;43(5):592‐5.

7. Holick MF, Binkley NC, Bischoff‐Fe‐
rrari HA, Gordon CM, Hanley DA, Hea‐
ney RP, et al. Evaluation, treatment,
and prevention of vitamin D defi‐
ciency: an Endocrine Society clinical
practice guideline. J Clin Endocrinol
Metab. 2011;96(7):1911‐30.

8. Cesareo R, Attanasio R, Caputo M,
Castello R, Chiodini I, Falchetti A, et al.
Italian Association of Clinical Endocri‐
nologists (AME) and Italian Chapter of
the American Association of Clinical
Endocrinologists (AACE) position sta‐
tement: clinical management of vita‐
min D deficiency in adults. Nutrients.
2018;27;10(5).

9. Qaseem A, Forciea MA, McLean RM,
Denberg TD; Clinical Guidelines Com‐

mittee of the American College of
Physicians. Treatment of low bone
density or osteoporosis to prevent
fractures in men and women: a clinical
practice guideline update from the
American College of Physicians. Ann
Intern Med. 2017;166(11):818‐39.

10. Scottish Intercollegiate Guidelines
Network (SIGN). Management of osteo‐
porosis and the prevention of fragility
fractures. A national clinical guideline.
Edinburgh: SIGN; 2015. (SIGN publica‐
tion no. 142). [March 2015]. Available
from URL: http://www.sign.ac.uk.

11. Crandall M, Duncan T, Mallat A, Greene
W, Violano P, Christmas AB, et al. Pre‐
vention of fall‐related injuries in the
elderly: An Eastern Association for the
Surgery of Trauma practice manage‐
ment guideline. J Trauma Acute Care
Surg. 2016;81(1):196‐206.

12. The US Preventive Services Task Force
(USPSTF). Vitamin D, calcium, or com‐
bined supplementation for the pri‐
mary prevention of fractures in
community‐dwelling adults. US Pre‐
ventive Services Task Force Recom‐
mendation Statement. JAMA. 2018;
319(15):1592‐9.

13. Haq A, Wimalawansa SJ, Pludowski P,
Anouti FA. Clinical practice guidelines
for vitamin D in the United Arab Emi‐
rates. J Steroid Biochem Mol Biol.
2018;175:4‐11.

Bibliography



12 Gómez de Tejada Romero MJ, Sosa Henríquez M
Rev Osteoporos Metab Miner. 2019;11(Supl 1):S8-12

SELF ASSESSMENT TEST

1. For the National Osteoporosis Society (NOS) of the United Kingdom, vitamin D deficiency
occurs when serum levels of 25 hydroxyvitamin D (25HCC) are lower than:

a. 30 ng/mL
b. 25 ng/mL
c. 20 ng/mL
d. 10 ng/mL

2. For the American Association of Clinical Endocrinologists/American College of Endocrinology,
patients over 50 must maintain a daily calcium intake of at least:

a. 800 mg
b. 1,000 mg
c. 1,200 mg
d. 1,500 mg

3. For the Spanish Society of Bone Research and Mineral Metabolism, patients with osteoporosis
should receive a daily intake of calcium and vitamin D from:

a. 800 mg of calcium and 400 IU of vitamin D
b. 1,000 mg of calcium and 800 IU of vitamin D
c. 1,200 mg of calcium and 400 IU of vitamin D
d. None of the above

4. For the Endocrine Society, adults over 50 must reach some serum values of 25(OH)D greater than:
a. 30 ng/mL
b. 25 ng/mL
c. 20 ng/mL
d. 10 ng/mL

5. One of the following recommendations of the (SEEN) on vitamin D is false:
a. The required dose of vitamin D should be calculated depending on the etiology and severity 

of the deficit.
b. You should monitor serum concentrations of 25(OH)D to assess the response to treatment 

at intervals every 3-4 months until adequate concentrations of 25(OH)D are reached, and 
then at intervals every 6 months

c. A vitamin D contribution of 800-1,000 IU/day in people over 65 and in institutionalized people 
to improve their bone health and reduce the risk of non-vertebral fracture

d. Systematic supplementation is recommended in all adults under 50 years of age to obtain 
bone health improvement

Correct answers can be found on pages 23 and 24
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INTRODUCTION

The role of calcium and vitamin D in bone metabo‐
lism has been known for many years. Calcium is one
of the main components of bone and, together with
the collagen matrix, it is responsible for facilitating
the strength and resistance of the skeleton1.

The maximum bone mass is acquired by 30 years
of age and depends on genetic and environmental fac‐
tors, including calcium intake. Once the bone mass
peak is achieved, it is necessary to maintain a mini‐
mum calcium intake to avoid bone loss.

Vitamin D is responsible for maintaining calcium
and phosphorus homeostasis, favoring its reabsorp‐
tion at the renal and intestinal levels. Its deficit is as‐
sociated with an alteration of bone mineralization,
causing rickets in children and osteomalacia in adults.

Osteoporosis is a prevalent chronic process. It
poses a public health problem associated with signi‐
ficant morbidity and mortality2. With the aging of the
population its prevalence is expected to increase3.
Physical activity and proper nutrition are two mea‐
sures associated with a reducted risk of osteoporo‐
sis4. Adequate calcium intake, together with sufficient
levels of vitamin D, have proven to be a good option
to maintain a healthy bone state5.

CALCIUM, VITAMIN D AND MUSCLE FUNCTION

The interaction between the skeleton and its associated
musculature occurs through direct mechanical effect
and potential hormonal mechanisms.

In this sense, calcium plays a very important role
through the control and neuromuscular regulation of
intracellular myosin fibers, responsible for the con‐
traction and relaxation of skeletal muscle6. Vitamin D
absorbs and regulates calcium in muscle cells7.

There is limited evidence regarding the use of cal‐
cium and vitamin D supplements and the loss of mus‐

cle mass and the increase in falls associated with aging.
A systematic review suggests a low but significant po‐
sitive effect of supplementation on muscle strength,
but not on muscle mass or power8. No differences were
observed between the use of vitamin D supplements
compared to vitamin D supplements with calcium.

Reduced muscle function is associated with an in‐
creased risk of falls and, consequently, an increased
risk of osteoporotic fractures. Supplementation with
700‐1,000 IU of vitamin D (alone or associated with
calcium) is associated with a 19% decrease in the risk
of falls9. The role of calcium is controversial, although
recent data suggest that its addition or not to vitamin
D does not affect the risk of falls10,11.

Thus, although calcium is intimately involved in
muscular physiology, the evidence suggests that op‐
timization of vitamin D, instead of calcium supple‐
mentation, reduces the risk of falls12.

CALCIUM, VITAMIN D AND BONE METABOLISM

Proper nutrition with a sufficient calcium intake is
necessary to acquire correct peak bone mass to‐
wards the third decade of life. Beyond that era, bone
mass begins to decrease progressively, steadily in
men and accelerated in postmenopausal women. To
curb the slope of bone loss, an adequate supply of
calcium and optimal levels of vitamin D should be
maintained.

In general, a daily calcium intake of 1,000 mg is
considered appropriate in children until adolescence,
at which time the calcium provided should be about
1,300 mg/day. Between the ages of 19 and 50, a con‐
tribution of 1,000 mg/day is recommended, which
should increase to 1,200 mg/day in women after me‐
nopause and in men after the seventh decade of life.
As for the vitamin D intake, it is recommended that it
be between 600‐800 IU/day13.
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A recent meta‐analysis observed a slight increase
in bone mineral density (BMD) in relation to the in‐
crease in calcium intake, both through diet (0.6‐1.8%)
and supplements (0.7 ‐1.8%)14.

As for vitamin D, it is responsible for the maintenance
of calcium homeostasis. Very low levels are associated
with the appearance of osteomalacia and high levels
can increase bone resorption and deteriorate minera‐
lization, so prudent use in normal clinical practice is
recommended15. In addition, observed BMD change is
related to the basal plasma levels of 25‐OH vitamin D
and changes in levels over time16.

Therefore, the European Medicines Agency re‐
commends an adequate supply of calcium (in the diet
or through the use of supplements), as well as physi‐
cal activity and adequate levels of vitamin D to main‐
tain bone health17.

CALCIUM AND VITAMIN D IN THE TREATMENT OF OSTEOPOROSIS

Most drugs approved for the treatment of osteoporo‐
sis are authorized in the context of a replenishment
of calcium and vitamin D. For the registration process,
participants are almost always supplemented with
calcium and vitamin D, both in the placebo group as
in the group with active drug (Table 1).

The current trend is to analyze the intake of calcium
in the diet through dietary surveys. If it is insufficient,
supplement if possible through the diet or, otherwise,
prescribed supplements17. Regarding vitamin D, de‐
termining the plasma levels of 25‐OH‐vitamin D  is re‐
commended. If they are below 20 ng/ml, supplement
with a dose of 800‐1,000 IU/day. Different clinical

practice guides, both national18 and international19 ad‐
vocate this practice.

In addition, insufficient levels of vitamin D have been
described associated with an inadequate response of
osteoporosis drugs. In a study that included 210
women with postmenopausal osteoporosis treated
with bisphosphonates (mostly oral; only 38 patients
with zoledronate) it was observed that those patients
who maintained levels of 25‐OH‐vitamin D ≥33 ng/ml
presented a probability 4, 5 times greater than presen‐
ting a favorable response to antiresorptive treatment20.
Along the same lines, an observational study, carried
out with the patients of the SIDIAP database (System of
Information for the Development of Research in Pri‐
mary Care) that initiated an oral bisphosphonate bet‐
ween 2006‐2007, observed that the probability of
response Inadequate to treatment, assessed as the pre‐
sence of any fracture during treatment, was 2.7 times
more likely in those patients with vitamin D insuffi‐
ciency21 .

In an analysis of the FOCUS‐D clinical trial (Fosa‐
vance vs. standard care‐use and study of vitamin D)
of patients treated with alendronate and vitamin D it
was found that plasma levels of vitamin D correlated
with changes in BMD, both at lumbar level as well as
femoral, in patients treated with alendronate22.

In a study conducted on 153 women with postme‐
nopausal osteoporosis who were to receive a first
dose of zoledronate, it was observed that 25‐OH‐vi‐
tamin D levels were lower in those who had an acute
phase reaction, so that those with 25‐OH‐vitamin D
levels <30 ng/ml presented 4.2 times the risk of pre‐

Table 1. Use of calcium and vitamin D in an adjunctive way in the treatment of osteoporosis with drugs currently
approved by the EMA* and/or the FDA*

Drug Study
(Author)

Supplement
calcium

Supplement
vitamin D

Percentage
supplemented

Alendronate FIT (Black et al.)28 500 mg 250 IU 82%

Risedronate VERT (Harris et al.)29 500 mg 500 IU 100%

Ibandronate BONE (Delmas et al.)30 500 mg 400 IU 100%

Zoledronate HORIZON (Black et al.)31 1,000 mg 400 – 1,000 IU 100%

Raloxifene MORE (Ettinger et al.)32 500 mg 400 – 600 IU 100%

Bazedoxifene (Silverman et al.)33 <1,200 mg 400 – 800 IU 100%

Teriparatide Fracture Prevention Trial (Neer et al.)34 1,000 mg 400 – 1,200 IU 100%

Denosumab FREEDOM (Cummings et al.)35 >1,000 mg 400 – 800 IU 100%

Romosozumab FRAME (Cosman et al.)36 500 –1,000 mg 600 – 800 IU 100%

* EMA: European Medicines Agency; FDA: Food and Drugs Administration.
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senting said reaction23. In patients treated with zole‐
dronate, the assessment of plasma levels of creati‐
nine, calcemia and 25‐OH‐vitamin D is recommended,
being necessary to correct them before administra‐
tion to avoid the occurrence of clinically significant
hypocalcemia.

A population‐based Taiwanese observational study
analyzed the relationship between the use of bisphos‐
phonates and the occurrence of atrial fibrillation, ob‐
serving an increased risk in patients treated with
bisphosphonates, but a potential beneficial effect of vi‐
tamin D reducing the occurrence of atrial fibrillation24.

Regarding denosumab, a study conducted of 41 pa‐
tients with primary osteoporosis, where 18 received
only denosumab and 23 denosumab together with
1,200 mg calcium and 400 IU of vitamin D per day, ob‐
served a greater change in BMD in the combined
group compared with the group treated exclusively
with denosumab25. At 12 months, an increase of 6%
was observed at lumbar level in the monotherapy
group and 8.9% in the combined treatment group, a
non‐significant difference (p=0.22). At femoral level,
an increase of 1.2% and 3.6% was observed at 12
months respectively, a statistically significant diffe‐
rence (p<0.05). Although no patient presented hypo‐
calcemia, the addition of calcium and vitamin D, was
not associated with a decrease in calcemia levels, a
fact that was observed in the monotherapy group. The
authors conclude the need to supplement patients trea‐
ted with denosumab with calcium and vitamin D.

The VERO clinical trial (The vertebral fracture treat‐
ment comparisons in osteoporotic women) has re‐

cently been published, where 1,360 women with es‐
tablished postmenopausal osteoporosis were rando‐
mized to receive teriparatide or risedronate for two
years, together with 500‐1,000 mg/day of calcium
and 400‐ 800 IU/day of vitamin D (mainly cholecal‐
ciferol). A post‐hoc analysis26 observed that patients
treated with teriparatide presented at six months a
decrease in the average levels of 25‐OH‐vitamin D
(from 31.9 ng/ml to 24.5 ng/ml), a fact that did not It
was observed in patients treated with risedronate
(from 31.5 ng/ml to 32.2 ng/ml). The percentage of
patients with insufficient levels of vitamin D increa‐
sed in the teriparatide group, while the risedronate
group decreased. There were, however, no significant
differences in the anti‐fracture effect in relation to 25‐
OH‐vitamin D levels.

Finally, commenting that a cost‐effectiveness study
concluded that the use of calcium and vitamin D supple‐
ments in women and men >60 years with osteoporosis
was cost‐effective, recommending its use from an eco‐
nomic perspective, even in patients treated with other
osteoporosis drugs27.

CONCLUSION

Correcting the levels of calcium and vitamin D is re‐
commended, preferably through diet or the use of
supplements, in patients with osteoporosis who are
going to receive an antiresorptive or osteoforming
drug. It is a cost‐effective intervention. In addition,
the correction of vitamin D levels can be associated
with a decrease in the risk of falls, and therefore with
a lower risk of osteoporotic fracture.

Conflict of interests: The author declares to have received personal fees from Eli Lilly, Amgen, Ferrer, Rubió
and Novartis.
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SELF ASSESSMENT TEST

1. Regarding the effect of supplementation on muscle with vitamin D alone compared with cal-
cium and vitamin D, indicate the answer:

a. Improves muscle strength
b. It improves muscle mass
c. It improves muscle power
d. Increase the number of myocytes

2. Of the reference studies involving the different drugs, a greater amount of vitamin D
was attained with the drug and (acronym):

a. Alendronate (FIT)
b. Risedronate (VERT)
c. Raloxifene (MORE)
d. None of the above

3. In the reference study with zoledronate, we can affirm that it is true:
a. Both the treated and placebo groups received calcium and vitamin D
b. The reaction that occurs in the acute phase seems to be more intense when patients

presented low levels of vitamin D
c. There is some risk of hypocalcemia with the administration of zoledronate
d. All of the above is true

4. In the treatment of osteoporosis calcium and vitamin D administration is advised, since:
a. In all reference studies, calcium and vitamin D have been administered in both groups

receiving the drug as a placebo
b. This administration is cost-effective
c. It is advisable to use pharmacological supplementation only when it has not been possible

to do so through diet
d. All of the above are true

5. Regarding the physiology of calcium and vitamin D, indicate the correct answer:
a. Calcium deficit can condition the obtaining of a lower peak bone mass
b. Vitamin D deficiency can cause osteomalacia in adults
c. Vitamin D deficiency can cause rickets in children
d. All of the above is true

Correct answers can be found on pages 23 and 24
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INTRODUCTION

The proximal femur fracture, or hip fracture, is the
most serious complication of osteoporosis, due to its
high mortality and morbidity, as well as the significant
social, economic and welfare cost it entails. In fact, the
hip fracture is capable, on its own, of decreasing life ex‐
pectancy in almost two years and one in five patients
who suffer from it will require permanent health care1.
Risk factors that favor this type of fracture include a
greater tendency to fall and a decrease in bone resis‐
tance.

Since the discovery of vitamin D in 1922, it has
been associated not only with bone health but also
with muscle health2. Therefore, and although there is
no evidence that determines its effectiveness, calcium
and vitamin D administration is recommended for
every patient with osteoporosis, to avoid their defi‐
ciency, which may be harmful. Thus, in most clinical
practice guidelines, treatment with antiresorptive or
anabolic drugs must be accompanied by an adequate
intake of vitamin D, in addition to an appropriate
amount of calcium, which usually ranges between
1,000 and 1,200 mg daily3‐5.

SERUM VITAMIN D LEVELS IN PATIENTS WITH OSTEOPOROSIS

Calcium should be administered with the diet, whe‐
never possible, while vitamin D is recommended to be
taken as supplements. One controversial aspect is that
of the serum levels of 25(OH) vitamin D [25(OH)D]
that osteoporosis patients should reach, although
most authors and scientific societies, including Spa‐
nish ones, consider that they would recommend
serum concentrations to be above 30 ng/ml6‐9. To
achieve these aims, a daily dose of 800 to 1,000 IU of
vitamin D (in Europe the vitamin D used is vitamin D3,
known as colecalciferol) is advised, although its we‐
ekly, biweekly or monthly equivalent can also be ad‐
ministered10. This recommendation is especially
relevant in patients who have already suffered a hip
fracture. It is well known that the history of fragility
fracture is, together with age, sex and bone mineral

density (BMD), one of the main risk factors for osteo‐
porotic fractures3‐5. In fact, in the fracture risk predic‐
tion scales, such as the FRAX® scale or the Q‐Fracture®

scale, the presence of a fracture implies an increased
risk of fracture in subsequent years. On the other
hand, the risk of fracture is especially important if the
fracture is recent. Thus, in a study carried out in Ice‐
land11, people with a history of major osteoporotic
fracture (hip, radius, humerus or clinical vertebral) re‐
portedly presented an especially high risk of suffering
another fracture in the first 24 months and that sub‐
sequently it stabilized, although always remaining
above the risk of the population without a history of
fracture. In the specific case of hip fracture, refracture
incidence can reach up to 10% during the first years12.

On the other hand, the prevalence of hypovitami‐
nosis D (serum levels of 25OHD <20 ng/ml) is very
high in patients suffering from a hip fracture, rea‐
ching, for example, 36% in Finland13, 40‐68% in Uni‐
ted Kingdom14, between 50‐78% in the US15, between
62‐90% in Japan16 and between 67‐91% in Spain17.
These rates are much higher than those found in pe‐
ople without hip fracture, although lower than those
found in institutionalized subjects18.

However, only a small percentage of patients who
suffer a hip fracture receive antiosteoporotic treat‐
ment, including calcium and vitamin D supplements.
Thus, in a study that included more than 85,000 hip
fracture patients from different geographical areas
(the USA, Spain and Korea), it was observed that only
11% of American patients, 25% of Spaniards, and
39% of Koreans, followed some type of antiosteopo‐
rotic treatment three months after be discharged
after the fracture19.

In a similar study20 carried out in the USA involving
almost 100,000 patients with hip fractures, less than
30% received treatment during the first 12 months
after discharge and this percentage decreased in re‐
cent years  (2002‐2011 period). Finally, a recent work
carried out in Spain21 indicates that only 21% of hip
fracture patients receive antiosteoporotic treatment
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after hospital discharge, increasing this percentage to
32% and 38%, one month and 4 months afterwards,
respectively. Nor is the percentage of patients receiving
only calcium and/or vitamin D much higher. Thus, in a
study conducted in Finland with more than 30,000 pa‐
tients who had suffered a hip fracture, 13% of men and
22% of women received treatment with calcium
and/or vitamin D, while this percentage reached 8%
and 27%, respectively, in the case of bisphosphonates
or other antiosteoporotic drugs22. In another study in
North America, Europe and Australia,  more than half
of the patients who underwent surgery after suffering
a hip fracture, reportedly did not take calcium and/or
vitamin D supplements, or did so irregularly, two
months after being discharged23. This percentage was
close to 50% in another study carried out in Italy24.

HYPOVITAMINOSIS D IN PATIENTS WITH HIP FRACTURE

In the absence of preventive treatment, hypovitami‐
nosis D in patients who have suffered a hip fracture
can cause proximal muscle weakness and reduce
dynamic balance and gait speed7, which would make
it difficult to mobilize patients during the postopera‐
tive and rehabilitation period. In this regard, Di Mo‐
naco et al.25 observed that patients with hip fractures
who had levels of 25(OH)D below 12 ng/ml had a
worse recovery than those who had levels between 12
and 20 ng/ml, and these, in turn, were associated with
a worse recovery than those with value between 21
and 29 ng/ml. On the contrary, no significant differen‐
ces were found between this last group and those pa‐
tients with levels ≥30 ng/ml. In addition, in some
randomized controlled trials, although with a small
number of patients, benefits have been reported in
subjects who received vitamin D supplements after
suffering a hip fracture. Thus, Harwood et al.26 obser‐
ved that oral or parenteral vitamin D reduced the risk

of falls after one year of presenting a hip fracture, in a
study with 150 women who remained functionally in‐
dependent before the fracture. Mak et al.27 found that
a single dose of cholecalciferol load (250,000 IU) fo‐
llowed by 800 IU daily, reduced the risk of falls com‐
pared to the isolated daily dose in 218 patients (77%
women) followed for 26 weeks. Finally, Bishoff‐Ferrari
et al.12 observed that the administration of high doses
of vitamin D (2,000 IU/day) to patients discharged
after suffering a hip fracture, reduced the rate of re‐
admissions during the first 40% year. These authors28

have also observed that performing physical exercise
at home together with the administration of 800 IU of
vitamin D3 improved functional recovery after a hip
fracture.

As stated above, calcium and vitamin D play an essen‐
tial role in the treatment of osteoporosis. First, this is
because, although there is no conclusive evidence of
its effectiveness in reducing fractures when used in
isolation, in virtually all clinical trials conducted to
demonstrate the anti‐fractural effects of antiosteopo‐
rotic medication, Patients received oral calcium and
vitamin D supplements3‐5. Secondly, the existence of
hypovitaminosis D increases the risk of fragility frac‐
tures and reduces the protection against fractures
provided by some drugs widely used in clinical prac‐
tice in the treatment of patients with osteoporo‐
sis24,29,30. In the specific case of the hip fracture, Degli
Esposti et al.24 carried out a cohort study that inclu‐
ded 3,475 patients 50 years of age or older hospitali‐
zed for a vertebral or hip fracture during the years
2011 to 2015, and they were followed for 3 years.
These authors found that the risk of refracture was
44% lower in patients treated with anti‐osteoporotic
drugs (anti‐resorptive or anabolic) along with cal‐
cium and/or vitamin D, compared to those who did
not receive supplements.
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In addition, the incidence of new fractures was al‐
most 65% lower in patients who received calcium/vi‐
tamin D supplements compared to those who only
received antiresorptive or anabolic therapy24.

On the other hand, mild and, especially, severe
hypovitaminosis may increase the symptomatic
hypocalcaemia that is sometimes observed after the
administration of potent parenteral antiresorptive
drugs, such as zoledronic acid or denosumab, widely
used in the treatment of patients with hip fracture. In
fact, in the classic study by Lyles et al.31 in which a
28% reduction in mortality was demonstrated in hip
fracture patients treated with zoledronic acid, all pa‐
tients also received calcium and vitamin supple‐
ments. D. In this regard, it is worth commenting that
the beneficial effect on mortality has also been obser‐
ved with other antiosteoporotic drugs, including cal‐
cium and vitamin D supplements themselves32. For
example, in the aforementioned cohort of Degli Es‐
posti et al.24, patients treated with antiresorptive or
anabolic drugs, in addition to calcium and vitamin D,
presented a 64% reduction in the risk of overall mor‐

tality in relation to those who did not They received
treatment. In addition, mortality rates were even
lower among treated patients receiving calcium
and/or vitamin D supplements. Finally, Cancio et al.33,
in a recent retrospective study conducted in our
country, with more than 30,000 patients out of 65 or
more years with hip fracture followed for two years,
observed that treatment with calcium and/or vitamin
D reduced total mortality by 16% (HR: 0.84; 95% CI
0.79‐0.88; p<0.001).

CONCLUSION

Although there is no evidence of its effectiveness when
administered in isolation, it is considered that calcium
and vitamin D should be prescribed to every patient
with osteoporosis, especially if they have suffered a
fragility fracture. In our usual clinical practice, it is ad‐
visable that patients with hip fractures receive an ade‐
quate intake of vitamin D (daily dose between
800‐1,000 IU), in addition to an appropriate amount
of calcium (between 1,000‐1,200 mg/day), preferably
with diet.

Conflict of interests: The authors declare no conflict of interest.
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SELF ASSESSMENT TEST

1.  The most serious osteoporotic fracture is:
a. Vertebral
b. Distal radius
c. Humerus
d. None of the above

2. The prevalence of vitamin D deficiency, defined as (serum 25OHD levels <20 ng/ml) is very
high in patients suffering from a hip fracture, reaching in Spain figures between:

a. 36-40% 
b. 40-68%
c. 50-78% 
d. 67-91%

3. The presence of a fracture implies an increased risk of fracture in subsequent years. In the
specific case of the hip fracture, the incidence of refracture can reach: 

a. 5%
b. 10%
c. 15%
d. 20%

4. In randomized studies it has been proven that the administration of vitamin D produces:
a. Fall risk reduction
b. Reduction of the risk of new hip fractures
c. Reduction of the risk of readmissions after a hip fracture
d. All of the above is true

5. Point out the answer that seems false:
a. Calcium and vitamin D should be prescribed to every patient with osteoporosis
b. The amount of vitamin D should range between 800 and 1,000 IU/day
c. The amount of calcium should range between 1,000 and 1,200 mg/day
d. Pharmacological supplementation is preferable

Correct answers can be found on pages 23 and 24
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MYTHS, STORIES AND LEGENDS ABOUT CALCIUM AND VITAMIN D
Sosa Henríquez M, Gómez de Tejada Romero MJ 

1. The mandatory calcium losses are:
d. Urine and feces about 1,000 mg daily
Compulsory calcium losses are estimated at about 1,000
mg daily, of which around 200 mg is due to calciuria and
the remaining 800 mg due to fecal losses, due to calcium
contained in pancreatic juices and calcium ingested and
not absorbed.

2. A woman after menopause is advised to ingest
daily:
d. 1,500 mg of calcium
In menopause, daily calcium recommendations have
been estimated at 1,500 mg daily by the National Health
Institute (NIH).

3. The Spanish paradox of vitamin D comes to say:
d. All of the above is false
The Spanish vitamin D paradox refers to the fact that
vitamin D levels, measured by its reserve metabolite,
calcidiol. They are higher in the Nordic countries than
in Spain, which is because, in these countries, given the
few hours of sunshine in the autumn and winter
months, their food is fortified with vitamin D, while in
Spain, by cultural reasons, we take little advantage of
the hours of sun we have.

4. Which of the following foods has a higher cal-
cium content in milligrams per 100 g of edible
portion:
d. Cured Manchego cheese
100 g of cured Manchego cheese provide 1,200 mg of
calcium, while none of the other options included in the
question reach 200 mg.

5. What is the prevalence of hypovitaminosis D in
medical students of the University of Las Palmas
de Gran Canaria? (25HCC values below 30 ng/mL):
d. 61%
Medical students at the University of Las Palmas de
Gran Canaria should theoretically have optimal levels
of vitamin D, since they have sun all year round, are
young and generally healthy and have knowledge of the
physiology of vitamin D. Although there is sunshine
available to them, however, they do not take advantage
of it, for lifestyle reasons.

RECOMMENDATIONS OF SCIENTIFIC SOCIETIES ON THE CALCIUM
AND VITAMIN D SUPPLEMENTATION IN OSTEOPOROSIS

Gómez de Tejada Romero MJ, Sosa Henríquez M

1. For the National Osteoporosis Society (NOS) of
the United Kingdom, vitamin D deficiency occurs
when serum levels of 25 hydroxyvitamin D25
(OH)D are lower than:
d. 10 ng/mL
In these guidelines, the British, establish as vitamin D
deficiency serum levels of 25(OH)D below 10 ng/ml (30
nmol/l), and, recognizing that there is no consensus on
this, they do support the majority in favor of considering
as inappropriate values those that are between 20 and
30 ng/ml (at least in some populations).

2. For the American Association of Clinical Endo-
crinologists/American College of Endocrinology,
patients over 50 must maintain a daily calcium in-
take of at least:
d. 1,500 mg
For the American Association of Clinical Endocrinolo-
gists/American College of Endocrinology, patients
should be advised to maintain an adequate calcium in-
take of 1,200 mg/day for women over 50, which if not
achieved by diet should be supplemented with supple-
ments.

3. For the Spanish Society of Bone Research and
Mineral Metabolism (SEIOMM), patients with
osteoporosis should receive a daily intake of
calcium and vitamin D from: 
d. None of the above
For the Spanish Society of Bone Research and Mineral
Metabolism (SEIOMM), patients with osteoporosis
should receive a contribution of 1,000-1,200 mg/day of
calcium and 800 IU/day of vitamin D, so that, if these
figures are not achieved with the diet, supplements
must be added.

4. For the Endocrine Society, adults over 50 years
of age must reach serum values of 25(OH)D higher
than:
a. 30 ng/mL
The Endocrine Society recommends that those over 50
years of age raise blood levels of 25(OH)D above 30
ng/ml. At least 1,500-2,000 IU of vitamin D supplement
may be required. In this regard, they also recommend
use vitamin D2 or D3.

5. One of the following recommendations of the
(SEEN) on vitamin D is false:
d. Systematic supplementation is recommended in all
adults under 50 years of age to obtain improvement in
bone health
There are no data supporting this recommendation.
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THE ROLE OF CALCIUM AND VITAMIN D IN THE PREVENTION
AND TREATMENT OF OSTEOPOROSIS

Martínez‐Laguna D

1. Regarding the effect of supplementation on
muscle with vitamin D alone compared to calcium
and vitamin D, indicate the answer:
a. Improves muscle strength
A systematic review suggests a low but significant positive
effect of supplementation on muscle strength, but not
on muscle mass or power. No differences were observed
between the use of vitamin D supplements compared to
vitamin D supplements with calcium.

2. Of the reference studies with the different
drugs, in which a greater amount of vitamin D was
indicated, it was with the drug and (acronym): 
d. None of the above
The reference study in which a greater amount of vitamin
D has been indicated, always in the form of cholecalciferol,
was the Fracture Prevention Trial with Teriparatide, in
which up to 1,200 IU of vitamin D. 

3. In the reference study with zoledronate, we can
affirm that it is true: 
d. All of the above is true
In a study conducted on 153 women with postmeno-
pausal osteoporosis who were to receive a first dose of
zoledronate, it was observed that the levels of 25 - OH -
vitamin D were lower in those who presented an acute
phase reaction, so that those with 25 - OH - vitamin D
levels <30 ng/ml presented 4.2 times the risk of presen-
ting this reaction.

4. In the treatment of osteoporosis the adminis-
tration of calcium and vitamin D is advised, since:
d. All of the above is true
It is advisable to correct the levels of calcium and vita-
min D, preferably through diet or the use of supple-
ments, in patients with osteoporosis who are going to
receive an antiresorptive or osteoforming drug. It is a
cost-effective intervention. In addition, the correction of
vitamin D levels can be associated with a decrease in the
risk of falls, and therefore with a lower risk of osteopo-
rotic fractures.

5. Regarding the physiology of calcium and vitamin D,
indicate the correct answer:
d. All of the above is true
The maximum bone mass is acquired by 30 years of age
and depends on genetic and environmental factors, in-
cluding calcium intake. Once the bone mass peak is
achieved, it is necessary to maintain a minimum cal-
cium intake to avoid bone loss. Vitamin D is responsible
for maintaining calcium and phosphorus homeostasis,
favoring its reabsorption at the renal and intestinal
level. Its deficit is associated with an alteration of bone
mineralization, causing rickets in children and osteo-
malacia in adults.

ROLE OF CALCIUM AND VITAMIN D IN THE TREATMENT OF HIP
FRACTURE PATIENTS

Olmos Martínez JM, Hernández Hernández JL

1. The most serious osteoporotic fracture is:
d. None of the above
The most serious osteoporotic fracture is the fracture of
the proximal limb of the femur, also known as a hip frac-
ture, due to its morbidity and its not negligible mortality. 

2. The prevalence of vitamin D deficiency, defined
as (serum levels of 25OHD <20 ng/ml) is very high
in patients suffering from a hip fracture, reaching
figures in Spain between:
d. 67-91%
The prevalence of hypovitaminosis D (serum levels of
25OHD <20 ng/ml) is very high in patients suffering
from a hip fracture, reaching, for example, 36% in Fin-
land, 40-68% in the United Kingdom, between 50-78%
in the US, between 62-90% in Japan and between 67-
91% in Spain.

3. The presence of a fracture implies an increased
risk of fracture in subsequent years. In the specific
case of the hip fracture, the incidence of refracture
can reach: 
b. 10%
The presence of a fracture implies an increased risk of
fracture in subsequent years. On the other hand, the
risk of fracture is especially important if the fracture is
recent. In the specific case of hip fracture, the incidence
of refracture can reach up to 10% during the first years.

4. In randomized studies it has been proven that
the administration of vitamin D produces:
d. All of the above is true
Harwood et al. They observed that oral or parenteral
vitamin D reduced the risk of falls after one year of pre-
senting a hip fracture. Mak et al. They found that a sin-
gle dose of cholecalciferol load (250,000 IU) followed by
800 IU daily, reduced the risk of falls compared to the
isolated daily dose in 218 patients (77% women) follo-
wed for 26 weeks. Bishoff - Ferrari et al. They observed
that the administration of high doses of vitamin D 2,000
IU/day to patients discharged after suffering a hip frac-
ture reduced the rate of readmissions during the first
year by up to 40%.

5. Point out the answer that seems false:
d. Pharmacological supplementation is preferable
Although there is no evidence of its effectiveness when ad-
ministered in isolation, it is considered that calcium and vi-
tamin D should be prescribed to every patient with
osteoporosis, especially if they have suffered a fragility frac-
ture. In our usual clinical practice, it is advisable that pa-
tients with hip fractures receive an adequate intake of
vitamin D (daily dose between 800-1,000 IU), in addition
to an appropriate amount of calcium (between 1,000-
1,200 mg/day), this Last preferably with the diet.
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