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Summary 

Falls have been recognized by the WHO as one of the most significant problems in aging 

societies. In the elderly after 65 years of age, they cause 90% of the fractures of the proximal 

femoral bone (bkk) and 100% of the forearm fractures [5].They usually occur when walking 

(most often), getting up and sitting down. The consequences of falls, as well as themselves, 

can be prevented by supplementing vitamin D3 [6] [8] regulating the body's calcium-

phosphate homeostasis. It improves neuromuscular function, including the mechanism 

reduces the frequency of falls. It also affects response time and balance. The concentration of 

vitamin D3 in the body is variable. Depends on endogenous biosynthesis and food supply. It 

also shows seasonal fluctuations. Its deficiencies lead to not only orthopedic and dental 

complications. It has been proven that there is a decreased level of 25 (OH) D3 in serum and 

such diseases as diabetes, hypertension, depression,neuro-degenerative diseases including 

Alzheimer's disease and increased likelihood of cancer, especially breast, prostate, and colon 

cancers [15]. 
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INTRODUCTION AND PURPOSE 

Vitamin D3 is a regulatory compound associated mainly with the absorption of calcium and 

phosphorus from the gastrointestinal tract and in the kidneys, as well as maintaining 

homeostasis of the mineral economy. Its primary use has been the treatment and prevention of 

rickets in children and osteomalacia in adults, which leads to increased bone fragility. The 

correct concentration of vitamin D3 in the blood determines the proper functioning and 

mechanical strength of the skeleton. Calcitriol (1,25-dihydroxycholecalciferol) is a 

hormonally active form of vitamin D3, which due to its action belongs to the group of steroid 

hormones which are transcription factors of target protein genes acting on the intracellular, 

highly specific receptor of VDR [1]. The active form of vitamin D3 is formed by 

hydroxylation of vitamin D3 at position 25 in the liver by 25-hydroxycalciferol hydroxylase 

and at position 1 in the kidneys. Vitamin D deficiency afflicts over one billion children and 

adults over the world. Its deficiency results not only in diseases associated with bone 

demineralization. Vitamin D deficiency is connected with neurological disorders, 

cardiovascular disease, autoimmune disorders, infectious diseases, preeclampsia, childhood 

dental caries, periodontitis, type 2 diabetes and even deadly cancers [2]. The effect of vitamin 

D on diseases in which proliferative disorders, cell differentiation and apoptosis occurs 

suggests the possibility of using it in the treatment of these diseases. The discovery of 

antiproliferative and inducing leukemia cell differentiation in vitro has led to a renewed 

interest in calcitriol. It has been shown to inhibit cell division of the reproductive layer of the 

epidermis in psoriasis [3], as well as to induce cell differentiation of head and neck, breast, 

prostate and colorectal cancers [4]. This review aims to gather the results of studies on the 

biological activity of vitamin D, the effects of its deficiency, as well as to show the effects of 

its supplementation at different doses, different times of supplementation and routes of 

administration compared to placebo. The content of vitamin D3 in food products is presented 

in Table 1. as well as inducing cell differentiation of head and neck, breast, prostate and 

colorectal cancers [4]. This review aims to gather the results of studies on the biological 

activity of vitamin D, the effects of its deficiency, as well as to show the effects of its 

supplementation at different doses, different times of supplementation and routes of 

administration compared to placebo. The content of vitamin D3 in food products is presented 
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in Table 1. as well as inducing cell differentiation of head and neck, breast, prostate and 

colorectal cancers [4]. This review aims to gather the results of studies on the biological 

activity of vitamin D, the effects of its deficiency, as well as to show the effects of its 

supplementation at different doses, different times of supplementation and routes of 

administration compared to placebo. The content of vitamin D3 in food products is presented 

in Table 1. 

 

Product Vitamin D content  

feminine food 1.5–8 IU / 100 ml 

breastfeeding with vitamin D supplementation 20 IU / 100 ml 

initial milk 40-56 IU / 100 ml 

next milk   

56-76 IU / 100 ml 

cow milk 0.4-1.2 IU / 100 ml 

egg yolk 54 IU / yolk 

cheese 7.6-28 IU / 100 g 

fresh eel 1200 IU / 100 g 

fresh wild salmon 600–1000 IU / 100 g 

Herring in oil 808 IU / 100 g 

fresh farmed salmon 100-250 IU / 100g 

tuna, sardines 200 IU / 100 g 

mackerel 152 IU / 100 g 

fresh cod 40 IU / 100 g 

table 1 

 

DESCRIPTION OF THE STATE OF KNOWLEDGE 

Bischoff-Ferrari and co-authors from the University of Zurich demonstrated in 2009 the effect 

of vitamin D3 supplementation at a dose of 700-1000 IU / day on reducing the risk of falling 

in people over 65 by 19 percent when reaching a serum concentration of 25-

hydroxycholecalciferol to 60 nmol / l. Achieved 25- (OH) -D3 serum concentrations of 60 

nmol / L or more resulted in a decrease of 23%. [6] In this way, the relationship between 

vitamin D3 deficiency and sarcopenia consisting in the loss of muscle mass and the associated 

decrease in physical fitness was confirmed, which is associated with an increased tendency to 

falls. [7] The effect of vitamin D3 supplementation on neuromuscular function is also 

confirmed by studies conducted on a group of 139 patients aged 65 years and older with a 

history of falls. Patients were randomly assigned to a single intramuscular injection of 

600,000 and in ergocalciferol or placebo. Biochemistry, swaying posture, selection response 

time (CRT), total functional fitness time (AFPT) and quadriceps muscle strength were 

assessed. The test was carried out at the beginning of the study and 6 months after injection. 

AFPT worsened in the control group and improved in the study group, which is a significant 

difference between the two groups (+6.6 s compared with -2.0 s, t = 2.80, p <0.05). Similar 

changes were observed for CRT (-0.06 s vs. +0.41 s, t = -2.52, P <0.01) and swaying posture 

(+0.0025 vs. -0.0138, t = 2.35, P <0.02). Therefore, vitamin D has been shown to significantly 

affect muscle function, response time, and balance. [9] Dhesi and co-authors also showed a 

statistically significant difference in the reduction of posture disorders associated with 

neuromuscular strength disorders in the elderly by 13%. [9] [10] Vitamin D3 supplementation 

also increases bone density and fracture risk as shown by the following studies. For example, 
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a meta-analysis from 2002 including MEDLINE and EMBASE articles published in 1966–

1999, 25 scientific studies in which bone density and fracture rates in women were measured 

for at least a year, showed a significant reduction in the risk of vertebral fractures by as much 

as 37%. [8] In another study involving 2,686 people (2037 men and 649 women) aged 65-85, 

Trivedi, Doll and Khaw showed that supplementing 100,000 IU of oral vitamin D3 every four 

months can prevent fractures without side effects. In five years, 268 men and women suffered 

fractures, of which 147 had fractures at osteoporotic sites (hip, wrist or forearm or vertebrae). 

The relative risk in the vitamin D group compared to the placebo group was 0.78 (95% 

confidence interval 0.61 to 0.99, P = 0.04) for each first fracture and 0.67 (0.48 to 0.93 , P = 

0.02) for the hip, wrist or forearm, or for vertebral fractures. 471 participants have died. The 

relative risk of total mortality in the vitamin D group compared to the placebo group was 

0.88. According to this study, oral supplementation of vitamin D3 at a dose of 100,000 IU 

every 4 months reduces the risk of first fracture by 22%. [12] Another meta-analysis carried 

out in 2005, in turn, does not show that supplementation with vitamin D3 alone has a 

statistically significant effect on reducing the risk of hip fractures, vertebrae or any new 

fractures in seniors. No evidence of vitamin D analogue superiority over vitamin D alone has 

also been demonstrated [13] 

 

CONCLUSIONS: 

Comparing the results of different studies is not easy due to significant differences in 

methodology, differentiation of research groups, control of individual studies, as well as 

different doses, frequency and routes of vitamin D administration. The heterogeneity of 

studies contributed to obtaining different results of meta-analyzes. However, the vast majority 

showed a statistically significant, positive effect of vitamin D supplementation on the health 

of seniors. It should be noted that the latest research has shown that the benefits of its 

supplementation are not limited to strengthening teeth and bone structures, but also relate to 

preventing loss of balance, falls and consequent fractures. According to an analysis by 

Bischoff-Ferrari and co-authors, achieving a 25- (OH) -D3 serum concentration of 60 nmol / 

L or more resulted in a decrease of 23% at a dose of 700-1000 IU per day. After reaching a 

concentration below 60nmol / lo 19%. Supplementary vitamin D doses less than 700 IU may 

not reduce the risk of falling among older people [6]. Supplementing the deficits improves 

functional performance, reduces the risk of falls and accelerates recovery after rehabilitation 

for fractures. In addition, regular physical exercise increases these effects. [11] Vitamin D 

supplementation improves neuromuscular function and neuroprotective effect. In people with 

its deficiency, it has a significant impact on functionality, reaction time and balance, but not 

on muscle strength. It's a mechanism thanks to which vitamin D reduces the frequency of falls 

and fractures [9]. Supplementation with vitamin D3 alone is not enough for effective 

protection against osteoporotic bone loss and fractures. Calcium intake and modification of 

risk factors such as glucocorticoid use are also important. People with a high absolute risk 

may also need bisphosphonate, hormone replacement therapy, a selective estrogen receptor 

modulator or strontium. 
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