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Introduction. The appropriate intake of calcium and vitamin D in women’s diet is significant for a proper maintenance of the
skeletal system. Research Aim. The aim of the research was to assess the calcium and vitamin D supply in a diet among women
regularly practicing sport. Methodology. The research was completed by 593 women at the age of 18-50 (median 25) who played
sports regularly (at least 2 times a week). To assess the calcium and vitamin D intake, short Food Frequency Questionnaires for
calcium and vitamin D (VIDEO-FFQ) were used. The examined group was provided with the questionnaires via social media. To
assess intake levels, the authors applied the group-based cutoff point method (calcium norm was EAR 800 mg/day; vitamin D
norm was Al 15 ug/day). Results. The median of calcium and vitamin D intake in a diet was 502 mg/day and 5.2 ug/day, re-
spectively (Q25 and Q75 for calcium was 387 mg/day and 627 mg/day, respectively, and for vitamin D was 3.4 yg/day and 8.2 ug/
day, respectively). In relation to the EAR norm for calcium and Al norm for vitamin D, 92.0% of the examined participants in a
group demonstrated lower than recommended calcium intake levels and 97.3% showed lower than recommended vitamin D
intake levels. Calcium and vitamin D supplementation was used by 13.1% (in this subgroup, 11.5% of the examined group
members did not need it) and 56.8% of the examined women (in this subgroup, 2.4% of the examined group did not need it),
respectively. After including the calcium and vitamin D intake, the supply median for the whole group was 535 mg/day and
28.8 ug/day, respectively (Q25 and Q75 for calcium was 402 mg/day and 671 mg/day, and for vitamin D was 6.3 ug/day and
55.7 ug/day, respectively); 87.5% of the examined participants did not meet the EAR norms for calcium and 42.0% did not meet
the Al norm for vitamin D. Among the women supplementing calcium, 58.9% did not reach the reference intake value; however,
all women supplementing vitamin D fulfilled the expected nutritional need. Conclusions. It is important to educate women about
the necessity to provide the body with proper calcium and vitamin D intake levels in a diet in order to avoid health problems
resulting from the deficit of the nutrients.

1. Introduction

The dynamic of bone tissue metabolism undergoes many
changes with age. There is a constant increase of bone
mineral density (BMD) when one is at a young age, and it
lasts until the third decade of life when the osteoblastic
processes are inhibited. Although the structural modelling of
bones is the most optimal during puberty, this process

continues, albeit to a smaller extent, when the body reaches
maturity. Over the age of 30, the bone-forming processes are
recurrent and are strictly dependent on the external factors,
including increased physical activity. The peak bone mass
gained between the age of 25 and 35 decreases over time
[1, 2]. It is estimated that the loss of bone mineral density
proceeds at a pace of 1% per year and escalates amongst
postmenopausal women [3]. When intensified, osteoclastic
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processes increase the risk of osteoporosis in later years. The
frequency of its occurrence among women is almost fourfold
higher when compared to men [4]. It shows that it is women
rather than men who require special therapeutic observa-
tions in terms of preventing osteoporosis. Among the factors
influencing bone mineral density one may find eating habits
and body nutrition, genetic and hormonal factors, physical
activity, smoking, and drinking alcohol [3, 5].

Physical activity, which is the external factor, stimulates
a constant rebuilding and supercompensation of the
skeletal system [6]. Despite influencing the skeletal system,
regular physical activity increases body mass and muscle
power which is related to mobility and overall health
condition [7]. Regular trainings and participation in
competitions influence the increase of endurance of the
skeletal system at a young age. This process varies between
different physical activities. Resistance exercises and
overload activities (running, football, and rugby) have the
greatest impact on BMD, whereas the lack of physical
activity has a neutral or negative impact on it [8]. In the
research based on a group of 30 young rugby players (aged
21.4+1.9), scans showed that their BMD levels were sig-
nificantly higher than those of their peers who did not do
any sports [9]. The correlation was also confirmed in an-
other research based on women doing sports [10]. Thereis a
very strong correlation between the obtained bone mass
levels during puberty and bone resilience in later years
[11-14]. This thesis seems to be confirmed by the retro-
spective examinations of athletes which indicated a positive
impact of physical activity on developing bone mass which,
however, may decrease in the absence of physical activity
[15-19].

Eating habits also have an impact on the levels of bone
mass in women doing sports. Current studies pay particular
attention to calcium and vitamin D intake in a diet [20-22].
Apart from the intake of the nutrients, BMD is also influ-
enced by calcium bioavailability and vitamin D endogenous
synthesis in human skin.

As one of the mineral components, calcium is a basic
bone-building nutrient. Its proper intake indirectly impacts
the rate of bone growth at a young age and the maintenance
of the optimal mineralization of the skeletal system in later
years [5, 23, 24]. According to the Polish Recommended
Dietary Allowance (RDA), the recommended daily value for
calcium for women between 19 and 65 is 1000 mg [25], 75%
of which is, as indicated by observatory research, fulfilled by
the consumption of dairy products [26].

The proper calcium intake in a diet, along with the
proper physical activity level, determines the dominance of
osteoblastic processes over osteoclastic processes. Further-
more, insufficient intake levels leading to negative calcium
balance result in bone decalcification and a reduction of
bone mineral density in the long term [27]. Various studies
showed that the calcium intake in a diet of people doing
sports is not sufficient [28-30]. The research conducted on
41 girls doing sports showed that the average calcium intake
in a diet was 855mg, and only 11.6% of the participants
obtained the recommended daily value for the mineral
component [31]. Barrack et al. in turn, observed in their
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research that 85% of the examined runners did not fulfil a
daily norm of calcium intake [32].

Vitamin D belongs to a group of fat-soluble vitamins
which have a broad biological impact. In addition to its
impact on calcium-phosphate metabolism, vitamin D also
influences the immune system, steroid hormones balance,
and athletes’ manual effort capacities [33, 34]. Due to low
vitamin D intake in a diet, the athletes’ main source of the
vitamin is supplementation and endogenous synthesis in
skin [35]. Under the influence of UV-B radiation, a de-
rivative of cholesterol in human skin cells undergoes a
transformation: 7-dehydrocholesterol to cholecalciferol
which is firstly transformed in the liver and then in the
kidneys into an active form of cholecalciferol, that is, 1,25-
hydroxyvitamin D (1.25 (OH) D) [36]. The level of body
saturation with vitamin D is established on the basis of
concentration of its 25(OH)D metabolite in blood. Values
under 30ng/ml are deficient, whereas the optimal level of
vitamin D for athletes is 40-60 ng/ml [36]. It appears that the
risk of vitamin D deficiency among athletes may be related to
the kind of practiced sport and the latitude where the
trainings take place. Female runners training outside are less
likely to demonstrate vitamin D deficiency, which is related
to regular skin synthesis [37]. The research conducted on 103
athletes living in the south of the United States of America
showed that only 32% of them had vitamin D deficiency
(lower than 30 ng/ml 0.25 (OH) D in blood serum) [38]. In
regions where athletes are less exposed to sunlight, skin
synthesis of vitamin D does not take place optimally, which
should encourage the supplementation of this vitamin.
Especially that the deficiency of cholecalciferol is correlated
with lower bone mass and a higher risk of bone fractures in
the population [39]. In women, adequate supply of vitamin
D is of great importance at the age of 15 to 30 years, when
they reach peak bone mass, maximum bone strength, and
maximum density [40]. This statement is confirmed by the
cross-sectional study, in which 400 patients of the university
hospital participated. This study showed a positive corre-
lation between BMD and the concentration of vitamin D
metabolite (0.25 (OH) D) in the serum of the subjects [41]. A
similar observation was reported by Roy et al. in a study
involving 78 women in which the concentration of vitamin
D was positively correlated with the density of the femur and
spine in the lumbosacral segment [42].

The research aimed to assess the supply of calcium and
vitamin D in a diet and supplementation among women
regularly practicing sport.

2. Methods

The research was completed by 593 women aged 18-50
(median 25) regularly practicing sport. The minimum re-
quired training frequency was 2 workouts a week, while the
most common training frequency was 3-4 workouts a week.
The most commonly performed female activity was strength
training. Only 19 women were professional athletes, and the
remaining 574 women practiced amateur sport. The median
of body mass among group participants was 63 kg (min. 46
and max. 95kg). The BMI of most of the women was within
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the proper limits, 18.5-25 (in the examined group BMI for
25 quintiles was 20.9 and for 74 quintiles was 24.3). To assess
the vitamin D intake level, Vitamin D the Estimation Only
Food Frequency Questionnaire (VIDEO-FFQ) was used
[43]. This questionnaire has been validated for the Polish
population and developed based on typical European food
products or groups of food products. The VIDEO-FFQ
obtained a value of less than 5.0% for the Bland-Altman plot,
which can be interpreted as an important and repeatable tool
to assess vitamin D intake in women living in Poland [43]. In
addition, the questionnaire was successfully adapted to the
needs of the region of Croatia where it was also validated,
which enabled its use also in another European country [44].
Calcium intake, in turn, was assessed by means of a validated
questionnaire assessing calcium obtained from dairy
products and other food product intake [45, 46]. Calcium
consumption was assessed by summing the intake of calcium
obtained from dairy products and 250 mg of calcium being
an estimated intake of this mineral component from other
products [46]. Moreover, while estimating the calcium and
vitamin D intake, their supplementation was taken into
consideration. The examined group was provided with the
questionnaires via social media. The questionnaires were
approved by the local Ethics and Scientific Research on
Humans Commission of Faculty of Human Nutrition and
Consumer Sciences-SGGW (Warsaw University of Life
Sciences) (approval number: 17P/2018, July 5, 2018). The
results of calcium intake referred to EAR, and the results of
vitamin D intake for the population of Poland referred to Al
[47]. To assess the intake of the discussed nutritional
components, the cutoff point method was used. To verify
data distribution, the Shapiro-Wilk test was used. The
correlation between vitamin D and calcium intake was
checked by means of Spearman’s test. The study’s defined
significance level was set to p<0.05. Participation in the
study has been voluntary. Data have been collected via the
Instagram social networking site. Respondents were asked to
fill in a questionnaire on a special website.

3. Results

The median of calcium and vitamin D intake in a diet was
502 mg/day and 209 IU/day, respectively (Table 1).

Among the products that have the greatest impact on
calcium intake, the authors included milk, yoghurt, hard
cheese, and cottage cheese, respectively. The products that
provide the body with the highest vitamin D intake levels
were mostly dairy products, and then eggs, fish, and their
preserves. Calcium and vitamin D intake obtained from
particular products is presented in Tables 2 and 3.

According to EAR and Al norms, only 8% of the ex-
amined participants fulfilled the need for calcium and 2.7%
of the examined group fulfilled the need of vitamin D, taking
account of dietary sources alone. A significant source of
vitamin D in the examined participants was supplementa-
tion. However, as regards the intake of calcium, the use of
supplementation was much rarer amongst the participants.
Only 13.1% of the women supplemented calcium, and 56.8%
of the women supplemented vitamin D. The most frequently

supplemented quantity of vitamin D was 10001U, and the
highest daily intake of vitamin D was 8000 IU (as in the case
of one of the research participants). Only 41.1% of women
supplementing calcium reached the intake level consistent
with the EAR norm, and as many as 58.9% did not sup-
plement adequate amounts of nutrients. In this group, 11.5%
of women did not need supplementation. As regards vitamin
D, only 2.4% of women need not have supplemented vitamin
D. Moreover, the dose fulfilled the needs of the women in
100% (according to the AI norm).

Having included calcium and vitamin D supplemen-
tation, the intake median in the group was 535 mg/day and
11521U/day, respectively (Q25 and Q75 for calcium was
402 mg/day and 671 mg/day, respectively, and for vitamin
D was 2521U/day and 2226 IU/day, respectively) (Table 3),
and the EAR recommended daily value for calcium was not
obtained by 87.5% of the examined athletes, whereas the
recommended Al daily value for vitamin D was not ob-
tained by 42.0% of the examined group. In other words,
only 12.5% of women have achieved the EAR standard for
calcium and 58% of women have completed the Al stan-
dard for vitamin D.

Calcium intake among the participants was highly
correlated with the consumption of such products as milk,
yoghurt, hard cheese, and cottage cheese, whereas vitamin D
intake was highly correlated with dairy products and, to a
lesser extent, fish, eggs, and meat products (Table 4).

4. Discussion

Insufficient calcium and vitamin D intake in a diet of
physically active people is a regular phenomenon [28, 29].
The research conducted on 21 young women doing sports
showed that the average calcium intake in a diet was 855 mg
and only 11.6% of the participants obtained the recom-
mended daily value for the mineral component [31]. In
another research, only 15% of female runners fulfilled the
calcium norm. Slightly different results were obtained by
Eksterowicz and Napierala [48]. They showed in their
research, which focused on analysing vitamins and mineral
components intake in a diet conducted during a sport
camp, that all the female participants fulfilled 100% of the
calcium daily norm intake. It is worth noticing that the
women’s diet was planned by the sports centre, and they ate
according to the planned diet. Even though the publication
under discussion does not prove that the calcium intake in
a diet is diverse, depending on the examined group, it
shows that the diet of physically active women may provide
the body with the appropriate calcium intake level. As
underlined by the authors, the main sources of calcium
during the sports camp were dairy products, which were
included in the women’s diet in the amount of 1200 g/day
(including 300 g of milk). Unfortunately, the reduction of
dairy products consumption and the lack of their well-
balanced replacement in a diet of physically active people
are the main factors leading to calcium deficiency. In our
research and the research of Kosendiak et al. [49], positive
correlation between low dairy products intake and Ca
deficiency in a diet was observed. Undoubtedly, a
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TaBLE 1: Intake of calcium (mg) and vitamin D (IU) in a diet, including supplementation.

Median Q25 Q75 Minimum-maximum
Ca intake in a diet 502.8 387.1 627.1 264.3-1195.7
Ca intake in a diet including supplementation 535 402.1 670.7 267.1-2715.7
Vit. D intake in a diet 209 136.6 326.51 0-1036.4
Vit. D intake in a diet including supplementation 1152 252.3 2226 0-8739.7

TasLE 2: The examined group’s Ca intake (mg/day) obtained from
food products.

Products Median Q25 Q75 Minimum-maximum
Milk 68.5 34.2 102.85 0-240
Yoghurt 48.5 0 97.1 0-388.5

Hard cheese 21.4 0 85.7 0-214.2
Cottage cheese 28.5 0 571 0-285.7
Ngtrlent—enrlched 0 0 0 0-137.1

drinks

Nutrient-enriched 0 0 171 0-154.2
products

TaBLE 3: The examined group’s vitamin D intake (IU/day) obtained
from food products.

Products Median Q25 Q75 Maximum
Fish and their preserves 30.4 4 63.6 238.1
Dairy products 58.5 3.88 167.1 532.8
Eggs 485 242 728 170
Meat and its preserves 29.1 17.6 437 129.6
Butter and other fats 1.2 0 4.8 124
Pasta 0 0 2.8 14.3
Ice cream 0 0 0.4 3.2

TaBLE 4: Correlation between calcium and vitamin D intake and
consumption of particular products (p <0.05).

Correlation coefficient

Calcium

Yoghurt 0.73
Milk 0.66
Hard cheese 0.51
Cottage cheese 0.48
Nutrient-enriched products 0.42
Nutrient-enriched drinks 0.27
Vitamin D

Dairy products 0.81
Fish and their preserves 0.38
Eggs 0.33
Meat and its preserves 0.27
Butter 0.25
Ice cream 0.13
Pasta 0.12

reasonable replacement of the discussed products with
plant-based ones, supplementation, and mineral water is
possible and applied by some athletes. However, it is
noteworthy that it requires a lot of knowledge or co-
operation with a sports dietician.

Insufficient vitamin D intake is a problem that is often
observed among athletes [37, 38]. In this research, only
2.7% of the examined women obtained the recommended
daily value for vitamin D in a diet. Certainly, it relates to an
insufficient intake of products including the vitamin, such
as oily sea fish. Hence, for the practical purposes, vitamin
D supplementation should be recommended, and, if
possible, in the summertime, one should promote outdoor
training. Nearly 57% of the examined women supple-
mented vitamin D. Similar results were obtained by Skop-
Lewandowska et al. [50] since in their research the pop-
ularity of vitamin D supplementation among women was
nearly 49%. In another study by Duch, which included
research based on 128 professional athletes (including 48
women), the vast majority of the group participants (70%
of the participants) demonstrated a considerable vitamin
D deficit.

After a 12-month-long supplementary record in-
cluding 2200 UI daily vitamin D intake, the rebalance of
deficiency in 80% of the athletes was noticed [51]. It is
worth noting that the deficiency of vitamin D does not
affect only physically active people. Vitamin D deficiency
affects the entire European society. The analysis of the
research, which covered 55,844 people living in European
countries, showed the concentration of vitamin D me-
tabolite (25 (OH) D) below 30 nmol/l in 13% of people.
This result means a deficiency in the bodies of subjects
[52]. Vitamin D shows a positive impact on mineral
balance and athlete’s exercise capacity. According to AIS
(Australian Institute of Sports), supplementation of vi-
tamin D which aims to rebalance deficiencies is justified,
and supplements including vitamin D are recommended
(Group A) [53]. Despite the lack of the official guidelines
concerning the amount of supplementation among the
athletes, the recommendations for physically active
people may be based on a recommendation for the
population as a whole. They confirm that the recom-
mended vitamin D dose for the adults should be from 800
to 2000 UI per day [54], whereas one should not take more
than the 4000 UI dose without consulting the doctor [55].
Apart from vitamin D intake in a diet, together with
pharmaceutical preparations, the athletes should be
regularly exposed to the sun. However, it is very important
to balance the benefits and drawbacks of sunlight expo-
sure, which at least during the summertime satisfies the
need for vitamin D intake although it increases the risk of
skin cancer.

It should be noted that the limitation of the study was the
assessment of the supply of vitamin D along with diet and
supplementation. The concentration of vitamin D metab-
olite in the blood was not evaluated, which would be the best
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method to assess the saturation of this vitamin in the blood
of the examined group.

5. Conclusion

To sum up, the results of the research allow us to draw the
following conclusions:

(1) Almost all of the examined women did not provide
the body with the satisfying calcium and vitamin D
intake in a diet

(2) Only a part of the participants supplemented calcium
and vitamin D, which helped some of them to obtain
the recommended daily value

(3) Vitamin D supplementation is much more popular
than calcium supplementation, which resulted in
more frequent Ca deficiency in the examined group

(4) The dairy products were the most significant source
of calcium and vitamin D in a diet

(5) It is necessary to educate women about the impor-
tance of providing the body with the sufficient cal-
cium and vitamin D intake in a diet in order to avoid
health consequences resulting from the deficiency of
the nutrients
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