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Calcium and vitamin D are essential components for bone health, thus calcium and vita-
min D supplementation is an important strategy in the management of osteoporosis. 
However, the benefit of calcium and vitamin D supplementation on bone health is still 
controversial. Moreover, potentially harmful effects of excessive calcium supplementa-
tion on cardiovascular health are recently suggested. Too high a level of vitamin D has 
been also reported to have several, possibly related, harmful events. Korea is well known 
for low dietary calcium intake and vitamin D deficiency in its population. This position 
statement developed the following recommendation for adequate levels of calcium and 
vitamin D intake in Korean, postmenopausal women and men older than 50 years: Ade-
quate calcium intake and optimal vitamin D level are essential for preventing and treat-
ing osteoporosis in postmenopausal women and men older than 50 years. We recom-
mend a daily calcium intake of 800 to 1,000 mg/day. Food remains the best source of 
calcium; however calcium supplements should be considered when dietary intake of 
calcium is inadequate. We recommend dietary vitamin D intake of more than 800 IU per 
day, a level which appears to reduce the risk of fractures. When vitamin D deficiency is 
suspected, serum 25-hydroxy-vitamin D (25-[OH]D) level should be tested. We suggest 
that a serum 25-(OH)D level greater than 20 ng/mL is generally appropriate for preven-
tion of osteoporosis. However, a serum 25-(OH)D level greater than 30 ng/mL is proba-
bly helpful for management of osteoporosis and prevention of fractures. 
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INTRODUCTION 

Calcium is an essential component of bone mineral and thus, adequate calcium 
intake is considered important for skeletal health.[1] Based on the biologic roles 
of calcium, the positive relationships between calcium intake and bone density or 
bone quality have been validated in several epidemiologic studies.[2,3] Therefore, 
encouraging adequate calcium intake, or use of calcium supplements, has become 
a fundamental strategy in the treatment or prevention of osteoporosis.[4] Howev-
er, there are still some controversies about the beneficial effects of calcium sup-
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plementation on bone health.[5,6] Detrimental effects of 
calcium supplementation have been suggested recently 
by several large epidemiologic studies, especially in regard 
to increased risks of cardiovascular diseases (CVDs).[7-9] 
Conversely, low dietary calcium intake has also been pro-
posed to be related to an increased risk of cardiovascular 
events or mortality.[10] Asian populations tend to have 
low dietary calcium intake with a mean dietary calcium in-
take in people older than 50 years of about 470 mg/day, 
which is much lower than that of comparable Western pop-
ulations.[11] However, most of the epidemiologic studies 
have been conducted in Western countries and evidence 
about Asian populations is scarce. 

Vitamin D is also well known for its critical role in bone 
and mineral metabolism. It facilitates the intestinal absorp-
tion of calcium and phosphate, thereby making these ma-
terials available for bone mineralization. Vitamin D has also 
been shown to have a direct effect on bone cells.[12] Ac-
cordingly, low vitamin D status is clinically associated with 
osteoporosis and fractures, and vitamin D deficiency can 
lead to bone mineralization defects such as rickets and os-
teomalacia. Therefore, maintaining adequate vitamin D 
status is an essential prerequisite for skeletal health. Mean-
while, there is growing interest in the potential preventive 
role of vitamin D in nonskeletal disorders, including CVDs, 
diabetes mellitus, cancers, infections, and autoimmune 
diseases.[13-19] However, clinical evidence for a nonskele-
tal role of vitamin D is still limited, and few clinical trials 
have demonstrated an effect of vitamin D on nonskeletal 
health conditions. Therefore, it seems reasonable that opti-
mal serum 25-hydroxy-vitamin D (25-[OH]D) level or ade-
quate vitamin D intake should be established based on the 
beneficial effects of vitamin D on skeletal health. Unfortu-
nately, however, optimal 25-(OH)D level has not been clear-
ly established. Moreover, an individual’s 25-(OH)D level may 
vary due to genetic, environmental, and behavioral factors 
including skin pigmentation, air pollution, indoor lifestyle, 
sunscreen use, and dietary habits. These factors contribute 
to huge variations in mean 25-(OH)D levels in different geo-
graphic populations. Therefore, recommendations for ade-
quate vitamin D intake required for skeletal health should 
be established for each geographic area. Although there is 
no universal consensus on the criteria for vitamin D defi-
ciency, South Korea has the highest level of vitamin D defi-
ciency in the world.[20,21] National surveys showed that 

South Korea has a lower mean 25-(OH)D level (21.2 ng/mL 
in men and 18.2 ng/mL in women) and a higher prevalence 
of vitamin D deficiency (47.3% of men and 64.5% of wom-
en have serum 25-(OH)D levels less than 20 ng/mL, 86.8% 
of men and 93.3% of women have serum 25-(OH)D levels 
less than 30 ng/mL) than are found in the U.S. and Canada.
[20,22] In addition, vitamin D deficiency is not only preva-
lent in the elderly, but also in the younger Korean popula-
tion.[22] 

Considering the importance of calcium and vitamin D 
supplementation in the management of osteoporosis in 
Korean men older than 50 years and in postmenopausal 
women, the Korean Society for Bone and Mineral Research 
has developed recommendations for calcium and vitamin 
D intake, and for adequate levels of those components in 
this segment of the Korean adult population.

1. Calcium 
1) Efficacy of calcium supplements 

Although the importance of adequate calcium intake or 
calcium supplements in management of osteoporosis has 
been emphasized for a long time, there is little information 
about the efficacy of calcium supplements in preventing 
bone fractures in the Korean population. A limited number 
of studies have strongly suggested a significant associa-
tion between a decreased risk of osteoporosis and a higher 
calcium intake by Korean individuals.[23,24] The calcium 
intake level positively correlated with bone mineral density 
(BMD) values in all skeletal sites. Osteoporosis groups show-
ed a significantly lower level of calcium intake (440 mg/day) 
compared to the normal group (596 mg/day).[25] More-
over, an increasing association between calcium intake 
and BMD was observed up to the level of 800 to 1,200 mg/
day in dietary calcium intake.[26,27] There are also several 
data available from other Asian countries about the bene-
ficial effects of calcium intake on bone health. Because bio-
logical and environmental characteristics among Asian 
populations are similar, these data could have meaningful 
implications for Korean populations. The preventive effects 
of calcium on bone loss have been demonstrated both in 
short-term and long-term studies in Chinese or Japanese 
women.[28,29] 

Based on the above significant findings from clinical stud-
ies in Korea or other Asian countries, we cautiously conclude 
that the level of calcium intake has significant associations 
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with BMD values or risk of osteoporosis, therefore adequate 
calcium intake should be a fundamental strategy in man-
agement of osteoporosis. However, the beneficial effects 
of calcium at a level of 800 to 1,200 mg/day were only re-
cently observed, and we could not confirm whether a higher 
level would be even more beneficial on bone health or not. 

2) Safety issue about calcium 
Beyond calcium’s beneficial effects on the bone health, 

increasing attention is focused on the potentially harmful 
effects of excessive calcium supplementation on human 
health, especially those related to risk of CVD.[7-9] Several 
recent epidemiologic or meta-analysis studies have raised 
the issue about the increased risk of cardiovascular events 
with a higher calcium intake after the report from Auckland 
Calcium study.[8,9] In the Swedish Mammography Study 
of a population-based cohort including 61,433 women, di-
etary calcium intakes greater than 1,400 mg/day were as-
sociated with a higher all-cause and cardiovascular mortal-
ity compared with intakes of 600 to 1,000 mg/day. In the 
meta-analysis data including 11 prospective studies, car-
diovascular mortality started to increase at a daily dietary 
calcium intake level above 1,200 mg.[30] In the data from 
National Institutes of Health-AARP Diet and Health Study, 
a prospective cohort study including 388,229 men and 
women older than 50 years, total CVD mortality had a U-
shaped association with total calcium intake in men, with 
increased total CVD mortality observed at calcium intakes 
of 1,500 mg/day and higher.[31] 

On the other hand, several observational studies have 
reported the lack of association or even an inverse associa-
tion between calcium intake level and risk of CVDs or mor-
tality, indicating that higher levels of calcium intake might 
be associated with the reduction of CVD or mortality: From 
the Women’s Health Initiative randomized trial of calcium 
plus vitamin D supplementation, it was reported that cal-
cium and vitamin D supplements neither increased nor 
decreased coronary or cerebrovascular risk in postmeno-
pausal women over a 7-year use period.[32] In the Iowa 
Women’s Health Study which included more than 30,000 
postmenopausal women, high dietary or supplemental 
calcium intake was associated with lower ischemic heart 
disease mortality.[33] Moreover, the studies which have 
suggested increased risk of CVDs or mortality with higher 
level of calcium intake also showed the increasing tenden-

cy or significant increase of those events with lower calci-
um intake.[7] Regarding these beneficial effects of calcium 
on the occurrence of CVDs, several potential biological me-
chanisms have been proposed including improvements in 
the lipid profile or reduction in blood pressure.[34] 

3) Adequate level of calcium intake
Regarding bone heath status, we observed strong posi-

tive associations between calcium intake level and BMD in 
several clinical studies. The average dietary calcium intake 
in South Korea and other Asian countries is just around 300 
to 500 mg/day.[11] In calcium balance study conducted in 
elderly Japanese people who had very similar anthropo-
metric profiles with comparable Korean population, the 
recommended dietary allowance (RDA) for calcium was 
suggested as 842 mg/day for men and 946 mg/day for wo-
men.[35] Moreover, data from Caucasian populations, neu-
tral calcium balance was observed between 507 to 1,035 
mg/day.[36] In terms of health risks in calcium intake, the 
evidence for calcium supplementation being causally re-
lated to the risk of cardiovascular events appears to be in-
conclusive. However, several studies have proposed that 
higher level of calcium intake related with the increased 
risk of CVDs or mortality at the level of higher than 1,200 
mg/day,[30] 1,400 mg/day [7] or 1,500 mg/day,[31] respec-
tively. Unfortunately, there is no clear evidence about which 
calcium intake level might have harmful negative effects 
on the occurrence of CVDs in Korea. On the basis of clinical 
data from Korea and Asian countries and calcium balance 
studies conducted in Japanese and Caucasian, we carefully 
conclude that a daily calcium intake level up to 800 to 1,000 
mg might be beneficial for bone health in Korean adults 
without risk to cardiovascular health. However, further lon-
gitudinal studies are needed to address both risk and ben-
efit issues of calcium intake in Korean populations with low 
dietary calcium intake. 

2. Vitamin D
1) Optimal level of 25-(OH)D

Although efforts have been made to define the optimal 
level of 25-(OH)D, there is still controversy over the ade-
quate level of vitamin D required for skeletal health. In a 
study based on histomorphometric analysis of iliac crest 
bone biopsies in 675 autopsy cases, osteomalacia was found 
in approximately 24% of total cases. However, no cases of 
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osteomalacia were found in those with serum 25-(OH)D 
levels above 30 ng/mL and only 3.5% of those with serum 
25-(OH)D levels between 20 and 30 ng/mL had histomor-
phometrically defined osteomalacia.[37] The optimal 25-
(OH)D level was also estimated based on large population-
based surveys or cohort studies that investigated the asso-
ciation between serum 25-(OH)D levels and skeletal health 
outcomes. In a cross-sectional study based on the Korean 
adult population, the association between 25-(OH)D levels 
and BMD and proximal femur bone geometry was exam-
ined.[38] In this study, there was a positive relationship be-
tween serum 25-(OH)D levels and BMD and proximal fe-
mur geometric properties until serum 25-(OH)D level rea-
ched 20 to 30 ng/mL. However, there were no significant 
differences in these parameters between the groups with 
20 to 30 ng/mL and more than 30 ng/mL of serum 25-(OH)
D level, suggesting that a serum 25-(OH)D level greater 
than 20 ng/mL is generally appropriate for skeletal health 
in Korean adults. Likewise, a number of studies suggest a 
serum 25-(OH)D level of 16 to 20 ng/mL or greater as the 
optimal level in the general adult population.[39-41] The 
Longitudinal Aging Study of Amsterdam, a cohort study in 
the Netherlands, showed that a threshold level of serum 
25-(OH)D for peak BMD appeared to exist at serum 25-
(OH)D levels of approximately 20 ng/mL.[39] This study 
also showed that bone turnover markers such as serum os-
teocalcin and urinary deoxypyridinoline decreased steeply 
until serum 25-(OH)D levels reached approximately 16 ng/
mL, followed by a plateau, suggesting an increased bone 
turnover at serum 25-(OH)D levels below 16 ng/mL. The 
Uppsala Longitudinal Study of Adult Men, a population-
based cohort study in Sweden, investigated the associa-
tion between baseline 25-(OH)D levels and fracture risk for 
a median of 11 years.[40] This study showed that men with 
serum 25-(OH)D levels below 16 ng/mL had a greater risk 
of fracture compared to those with levels above 16 ng/mL. 
On the other hand, some other studies showed results in-
consistent with the aforementioned studies and suggested 
that the optimal serum 25-(OH)D concentration was above 
30 ng/mL. A meta-analysis based on 12 randomized con-
trolled trials (RCTs) on non-vertebral fracture risk and eight 
RCTs on fall risk showed that optimal fracture and fall pre-
vention occurred with achieved mean serum 25-(OH)D lev-
els of approximately 30 to 44 ng/mL.[42] Therefore, a se-
rum 25-(OH)D level of 30 ng/mL or greater may be needed 

for those who are vulnerable to fractures and falls. More 
information in various populations with different skeletal 
health conditions is necessary before we reach a definite 
conclusion. 

2) Adequate intake of vitamin D
Determining adequate intake of vitamin D is somewhat 

more complicated because vitamin D in the body comes 
not only from dietary sources but also from cutaneous syn-
thesis in response to sunlight. Due to the heavily indoor 
lifestyle of modern society, it is difficult to get adequate 
sunlight exposure for sufficient vitamin D production. There-
fore, dietary sources of vitamin D such as dairy products 
and fish may play more important roles in maintaining peo-
ple’s vitamin D status in modern society. Studies assessing 
the effect of vitamin D on fracture and fall risk reduction 
indicate that vitamin D, combined with calcium, can re-
duce the risk of fractures and falls, but vitamin D alone may 
be ineffective.[41,42] Regarding the effective doses for 
preventing fractures, a meta-analysis of RCTs that used cal-
cium, or calcium in combination with vitamin D in the pre-
ventive treatment of osteoporosis in people aged 50 years 
or older recommended minimum doses of 1,200 mg of cal-
cium, and 800 IU of vitamin D for the best therapeutic ef-
fect.[43] A pooled analysis that included RCTs of oral vita-
min D supplements with or without calcium, as compared 
with a placebo or calcium alone in persons 65 years of age 
or older showed that a daily vitamin D supplement of more 
than 800 IU was somewhat favorable in the prevention of 
hip fracture and any nonvertebral fracture.[44] Unfortu-
nately, we could not find a well-designed clinical trial that 
assessed the effective dose of vitamin D on fractures in Ko-
reans. 

3) Safety of vitamin D
High intakes of vitamin D can cause toxicity through hy-

percalcemia, although it is rarely seen unless the vitamin D 
dose is very high.[45] Less severe symptoms may include 
hypercalciuria and renal stones. The Women’s Health Initia-
tive study showed an increased incidence of urinary tract 
stones in those who were taking vitamin D with calcium 
supplements.[46] However, there is no strong evidence 
that treating vitamin D deficiency with vitamin D alone 
will increase the risk of urinary tract stones. Recently, some 
observational cohort studies have shown a reverse-J-shaped 
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curve for the relationship between mortality and serum 
25-(OH)D level with the lowest mortality risk at a serum 
level of 20 to 24 ng/mL.[47,48] All-cause or CVD mortality 
increased in both lower and higher serum levels of 25-(OH)
D in those studies. However, recent meta-analyses showed 
that overall mortality is not increased by vitamin D, but is 
even decreased by vitamin D3.[49,50]

CONCLUSION

This is the 2015 Position Statement of the Korean Society 
for Bone and Mineral Research for calcium and vitamin D 
supplementations in Korean adults, especially for postme-
nopausal women and men older than 50 years. 

1. Adequate calcium intake and maintenance of an opti-
mal vitamin D level are essential for preventing and treat-
ing osteoporosis in postmenopausal women and men old-
er than 50 years.

2. We recommend daily calcium intake of 800 to 1,000 mg 
per day which shows positive associations with BMD. Food 
remains the best source of calcium, however use of supple-
ments should be considered when adequate dietary intake 
of calcium cannot be achieved. 

3. We recommend dietary vitamin D intake of more than 
800 IU per day, which appears to reduce the risk of fractures. 

4. When vitamin D deficiency is suspected, serum 25-(OH)
D level should be tested. 

5. We suggest a serum 25-(OH)D level greater than 20 
ng/mL is generally appropriate for prevention of osteopo-
rosis. However, a serum 25-(OH)D level greater than 30 ng/
mL is probably helpful for management of osteoporosis 
and prevention of fractures and falls. 
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