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Study highlights  
at a glance

It was long believed that the steroid hormone known as vitamin D only 

played a role in bone metabolism. Since the body can produce the substance 

itself under the influence of sunlight, it was also assumed that the supply in 

the population was sufficient. The latest research however, shows that both 

these assumptions are wrong. Vitamin D interacts with almost all cells of the 

human body and deficiencies of this hormone are often observed to go hand in 

hand with cardiovascular problems, high blood pressure, diabetes, depression 

and an unhealthy ageing process. The fact that a deficiency can have conse-

quences is shown by the recorded correlations between low vitamin D levels 

and cardiovascular health, mental well-being and sleep quality. For example, 

the ASCVD value, which predicts the probability of a cardiovascular event in the 

next ten years, decreases with higher levels of vitamin D: from 11.1% with a 

vitamin D deficiency to 7.9% with optimal vitamin D levels. 

Thus, with an optimal supply, many individuals reach a lower ASCVD risk 

class and are no longer required to take statins. A similar picture can be 

seen in the area of mental health, where a survey showed that zest for life 

increased by 11.4%, anxiety became 25% less frequent or weaker and stress 

decreased by 9%. This was accompanied by a 5.7% improvement in recovery 

through sleep and an 11.6% decrease in difficulty falling asleep.

Meanwhile, the population of most Western countries is undersupplied 

with vitamin D and a not inconsiderable number of people have critical defi-

ciencies of the steroid hormone. The Biogena Good Health Study shows that 

this also applies to the Austrian population. The vitamin D level of no less 

than 91.4% of the participants was below the optimal range and as many 

as 81% showed a deficiency. Especially among younger people aged 20 to 

29, deficiency was unusually common, affecting 88.8% of women and 85.5% 

of men. Older people aged 60 and over had better coverage thanks to more 

frequent supplementation. Nevertheless, 63.1% of women and 80.2% of men 

were in the deficiency range. Even if the official recommendations for regular 

vitamin D intake are followed, this does not guarantee optimal serum levels. 

HEALTH & RESEARCH

GOOD TO KNOW!

Vitamin D deficiency:

•  91.4% below the optimal range 
(<100 nmol/l or <40 ng/ml)

•  81% not sufficiently supplied  
( <75 nmol/l or <30 ng/ml)

GOOD TO KNOW!

Optimal vitamin D levels are asso-
ciated with:

29%  
better heart protection

25% 
better psychological 
well-being and increased 
confidence

11.1% greater zest for life

9% better stress protection

5.7% more restful sleep

11.6% better sleep through 
the night
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The publicly recommended dosage was originally designed for the  

maintenance of bone health, with no regard for other areas of health. However,  

according to the results of recent studies, it is not even sufficient for this  

purpose. Considering the numerous positive effects of an optimal vitamin D 

level and the vastly inadequate supply throughout the Austrian population,  

it soon becomes clear that a great deal of educational work is still needed on 

the topic of vitamin D. The Biogena Good Health Study is an important first step 

in this direction. 

HEALTH & RESEARCH
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"With our many years of experience devel-

oping customised eCRF software for the 

collection of study data, we at medistat® are 

happy to support Biogena as a cooperation 

partner in the implementation of the Good 

Health Study. This guarantees independent 

data collection and processing as well as 

maximum data quality."

Ulrike von Hehn (Dipl.-Math.)

medistat Managing Director

HEALTH & RESEARCH

Vision of the Biogena 
Good Health Study

The Biogena Good Health Study aimed to provide a representative pic-

ture of the health and nutritional status of Austrian adults, and it proves that 

a higher micronutrient status is associated with better health as well as 

mental and physical well-being. For this purpose, 1377 Austrians were inter-

viewed in March and April 2021 about their nutrition, illnesses and complaints.  

Stress, resilience, sleep and well-being were determined using validated sur-

vey tools. The participants were also provided with laboratory diagnostic anal-

ysis of their blood, which included micronutrient status, blood count and other 

parameters.

GOOD TO KNOW!

1377 participants 

54% 
female

46% male

Divided into 5 representative age 
groups:

• 20-29 years (n = 282)

• 30-39 years (n = 288)

• 40-49 years (n = 282)

• 50-59 years (n = 279)
• 60+ years (n = 246)

Full laboratory diagnostics:

12 
Micronutrients

9 
Cardiovascular parameters

Assessment of psychological 
well-being by:

DASS (for depression,  
anxiety and stress)

SF-12 
(physical and  
psychological well-being)

WHO-5 
(Quality of life  
and well-being)

RS-11  
(Resilience)

SF-BR  
(Sleep quality)

Capture of:

• Socio-economic factors
• Dietary behaviour 
• Use of supplements
• Body anthropometry
• etc.
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Introduction

HEALTH & RESEARCH

Vitamin D is a group of steroid hormones that the body can produce itself 

under the influence of UV light.(1) Vitamin D works via the so-called vitamin D 

receptors, which are found in almost all tissues.(2) It is therefore not surprising 

that the "sun hormone" performs numerous important functions in the body. 

On the one hand, vitamin D stimulates the absorption of calcium from the intes-

tinal tract, helping to regulate calcium balance. This has a positive effect on the 

build-up and maintenance of bone mass.(3) On the other hand, it promotes cell 

adhesion, improving the barrier function of mucous membranes, especially in 

the respiratory tract and digestive organs.(4–6) The vitamin is also indispensa-

ble when it comes to regulating the immune system, so it is no surprise that 

vitamin D deficiency has been increasingly observed in connection with more 

frequent and more severe colds.(7–11) Meanwhile, it is also assumed that the 

vitamin has a role to play in energy metabolism and cardiovascular health. For 

example, low vitamin D levels have been found to be associated with hyperten-

sion, diabetes and metabolic syndrome.(12–15)

The adequate supply of vitamin D is severely threatened by the modern 

lifestyle. Prolonged and more frequent time spent indoors reduce the skin's 

contact with UVB radiation from sunlight, which is necessary for the formation 

of the steroid hormone. And since most foods contain only small amounts of 

vitamin D, even a healthy diet does not provide sufficiency. A lack of Vitamin D 

generally leads to reduced calcium levels and decreased bone density. This 

results in diseases such as osteoporosis, which in turn are associated with 

an increased susceptibility to bone fractures.(16) However, bone and muscle 

pain along with general weakness and lack of strength are also symptoms of  

vitamin D deficiency.(17)

Laboratory diagnostics and standard values

To determine the vitamin D status, the serum concentration of 25(OH)D (cal-

cidiol) is a suitable indicator. This is a precursor of the active calcitriol. When 

needed, calcidiol is converted to the active form in the kidneys or locally in the 

cells of the immune system.(8) Measuring the precursor gives a more reliable 

picture of vitamin D status, as the level of the active form can fluctuate due to 

other factors.(18) 
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From a conservative standpoint, a 25(OH)D serum level of 50 nmo-

l/l (20 ng/ml) is "sufficient to maintain bone health". The official recom-

mended daily vitamin D dosage of 600 I.U. is also based on this value.(19) 

However, the results of numerous studies show that these amounts are too 

low to extend the effect of vitamin D to physical functions beyond bone me-

tabolism.(20) In fact, there is evidence that an intake of 600 I.U. per day is too 

low even to maintain bone health.(21)  An optimal 25(OH)D serum level should 

not only maintain bone health, but should also best promote all other health 

functions of vitamin D. Most studies on this topic have concluded that a level 

of 75 nmol/l (30 ng/ml) is just about sufficient for this purpose.(20) The optimal 

level is therefore correspondingly higher - in the range of 100-150 nmol/l 

(40-60 ng/ml).(22, 23) These levels are also consistent with those found in popu-

lations living a traditional outdoor lifestyle, averaging 115 nmol/l, and roughly 

correspond to the vitamin D levels assumed to be normal for prehistoric hu-

mans.(23, 24)

HEALTH & RESEARCH

GOOD TO KNOW!

How much vitamin D should we 
have?

nmol/l ng/ml

150 60

100 40

75 30

50 20

0 0

optimal

sufficient

slight deficiency

serious deficiency
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Vitamin D: Essential for 
heart and mind

HEALTH & RESEARCH

The role of vitamin D in bone health has long been known and is well doc-

umented. Recent scientific studies also show that it has a positive influence 

on cardiovascular health, sleep quality and mental health.(12, 30, 31) The Biogena 

Good Health Study was able to confirm these associations.

Vitamin D levels show a clear correlation with 
cardiovascular risk

The general health of the cardiovascular system depends on numerous 

factors. One important factor is blood pressure: if it is chronically high, it puts 

a strain on the blood vessels. Cholesterol levels are also significant: high LDL 

and low HDL cholesterol levels can promote the formation of arterial plaques. 

Diabetes or regular smoking also promotes plaque formation. Finally, age 

also plays a role, as damage can accumulate over the years and heart perfor-

mance gradually declines. All these factors have a significant impact on the 

risk of heart disease.

The ASCVD index was developed in order to present these risk factors in 

their entirety and to be able to estimate their effect on cardiovascular health. 

This is the percentage figure that indicates the probability of an acute cardio-

vascular event in the next ten years. The abbreviation ASCVD stands for Ath-

erosclerotic Cardiovascular Disease and refers to vascular diseases related to 

arteriosclerosis. To assess ASCVD risk, the aforementioned baseline data are 

recorded along with a person's gender and correlated with the incidence of vas-

cular disease from a database. The clinical endpoints are cardiac arrest, myo-

cardial infarction and stroke, which do not have to be immediately fatal. A heart 

attack with subsequent bypass is therefore also represented in the ASCVD.(32)

GOOD TO KNOW!

Cardiovascular diseases are the 
second most common cause of 
death in Austria at 35.7%  
(Statistik Austria)

GOOD TO KNOW!

The ASCVD index (Atherosclerotic 
Cardiovascular Disease) describes 
the risk of an acute cardiovascular 
event in the next 10 years



Good Health Study: Vitamin D | 8

The classification into different ASCVD classes is based on the calculated 

risk from 0 to 20%. If the value is below 5%, a cardiovascular event within the 

next ten years is very unlikely and no therapy is necessary.(32) In the borderline 

range between 5% and 7.4%, it becomes important to consider additional risk 

factors, such as a family history of cardiovascular disease. If there are none, 

diet and exercise are the focus of therapy recommendations. In the medium 

risk range of 7.5% to 19.9%, further tests are recommended as well as statin 

therapy in many cases. The risk range above 20% usually leads to a recom-

mendation of high-dose statin therapy.(33)

The ASCVD was calculated for the participants of the Biogena Good Health 

Study and compared with their micronutrient status. A detailed statistical 

analysis showed a correlation between ASCVD and vitamin D status for the 

group of men and women aged 50 and over. Cardiovascular diseases are par-

ticularly common In this age group, making regular health check-ups all the 

more important.(34)

Specifically, this class showed that an average vitamin D level of 50 nmol/l 

correlates with an ASCVD of 11.1%, which corresponds to a medium level of 

risk. At a vitamin D level of 125 nmol/l, the ASCVD drops to 8.7%, which is a 

considerable reduction. If the average vitamin D level rises to 150 nmol/l, the 

ASCVD drops even lower to 7.9%. This means that people with high levels of 

vitamin D are not far off from the next lowest risk level (<7.5%), in which statin 

therapy is often unnecessary.

"The higher the vitamin D level, the lower the ASCVD index 

and thus the cardiovascular risk. The results of the Biogena 

Good Health Study confirm the findings of scientific studies 

which attribute cardioprotection to a high vitamin D status."

Michael Wäger, BSc., MSc.

Biochemist and Head of the MIRACON Science Team

HEALTH & RESEARCH

GOOD TO KNOW!

Interpretation of the ASCVD:

• < 5% = low risk
• 5-7.4% = borderline risk
• 7.5-19.9% = medium risk
• ≥ 20% = high risk

GOOD TO KNOW!

High vitamin D levels for heart 
protection:

+ 22% cardiac protection at 
125 nmol/l

+ 29% cardiac protection at 
150 nmol/l

High vitamin D levels (125-150 
nmol/l) are clearly more cardiopro-
tective than low levels (50 nmol/l)
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Vitamin D status ASCVD Interpretation

50 nmol/l 11.1%
Statin therapy often recommended and 
further cardiovascular tests advised

125 nmol/l 8.7% ASCVD index reduced by 22%

150 nmol/l 7.9% ASCVD index reduced by 29%

The link between vitamin D and cardiovascular disease has been researched 

for some time. In a study of 222 patients, for example, it was found that an insuf-

ficient vitamin D status is associated with gradual atherosclerosis.(35)These re-

sults were also confirmed by studies with 374 diabetics and 846 HIV patients.(36, 37)  

A plausible explanation for this observation is the direct influence of vitamin D on 

acute and chronic inflammatory processes that favour the formation of arterial 

plaques.(38) A meta-analysis with a total of 283,537 individuals also showed a pos-

sible regulatory influence of vitamin D levels on blood pressure, which in turn is a 

risk factor for cardiovascular disease.(39)  These findings confirm the association 

between vitamin D levels and ASCVD found in the Biogena Good Health Study 

and suggest that an optimal vitamin D level between 100 and 150 nmol/l is  

advisable for long-term cardiovascular prophylaxis.

Good Health Study confirms correlations between high 
vitamin D levels, mental health and sleep quality

An optimal vitamin D level can have a positive effect on quality of life, if 

only because it supports bone density into old age. However, the results of 

the Biogena Good Health Study suggest that there are other factors at play 

here. In order to assess the psychological well-being and quality of life of the 

study participants, various standardised scientific questionnaires were used 

that revolve around the topics of general well-being, stress, anxiety and sleep 

quality.

Vitamin D status correlates with reduced anxiety, reduced stress levels 
and increased enjoyment of life

The perceived mood and motivation of the past two weeks is deter-

mined using five questions that result in a WHO-5 score. This number 

ranges from 0 to 25, while a score below 13 indicates depression and 

may even be associated with an increased mortality rate.(40) In the present 

study, the vitamin D level and the WHO-5 score showed a significant corre-

lation in the group of non-vitamin D supplemented individuals. An average  

vitamin D level of 50 nmol/l corresponds to a WHO-5 of 15.96. If the vitamin  D 

level increases to 125 nmol/l, the WHO-5 increases significantly to 17.78. 

 

 

HEALTH & RESEARCH

High vitamin D levels lead to clinically relevant reduction 
in cardiovascular risk
Tab. 3: Correlation between vitamin D serum levels and ASCVD values 
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The higher the vitamin D level, the higher the psychological well-being. This is shown by 

an increased zest for life, a lower risk of anxiety and a reduced sense of stress.

The difference between an optimal vitamin D level and a deficiency manifest-

ed itself in the questionnaire in a greater zest for life of 11.4%. Assessment of 

the emotional state is made possible by the DASS-21 value (Depression Anxiety 

Stress Scales with 21 questions), which is also collected by questionnaire.

 

 

 

 

 

 

With the DASS-A, the frequency and severity of anxiety in everyday life can be 

recorded as a numerical value. The score ranges from 0 to 21, whereby a score 

of up to 3.5 is considered normal. Scores above 3.5 indicate the presence of 

anxiety, mild (4-4.5), moderate (5-7), severe (7.5-9.5) or very severe (10 and 

above).(41) A correlation between vitamin D levels and DASS-A scores was again 

found for the group of people who did not take vitamin D supplements. On av-

erage, a vitamin D level of 50 nmol/l corresponded to a DASS-A of 3.1 points, 

while a level of 125 nmol/l was associated with a DASS-A of 2.31. Individuals 

with a low-normal vitamin D level are thus significantly closer to the thresh-

old for anxiety disorders, while the DASS-A at an optimal vitamin D level is 

25% lower. According to the regression analysis performed, a vitamin D level of 

150 nmol/l, which is in the upper optimal range, would correspond to a DASS-A 

of 2.04. However, none of the participants in the group had reached this value.

The DASS-S deals with manifest states of stress and is usually collected 

together with the DASS-A. Here, too, the score ranges between 0 and 21; how-

ever, other threshold values apply for experienced stress states. A score of 

up to 7 points is considered normal. Above this, stress is categorised as mild 

(7.5-9), moderate (9.5-12.5), severe (13-16.5) and very severe (17 and above).(41) 

As with the DASS-A, the DASS-S also correlated to the vitamin D level of those 

not supplementing this vitamin. An average vitamin D level of 50 nmol/l cor-

responded to a DASS-S value of 7.63 points, while the DASS-S at 125 nmol/l 

was only 6.94 points. Thus, between a low-normal and an optimal vitamin D 

level, the stress index fell from the original mild range to below 7 points and 

thus below the stress threshold. This corresponds to a 9% reduction in the 

stress score scale. With a vitamin D level of 150 nmol/l, an even more reduced 

DASS-S of 6.72 would have been expected.

HEALTH & RESEARCH

GOOD TO KNOW!

With optimal vitamin D levels  
(150 nmol/l)

11.4% more zest for life

25% better mental well-be-
ing

9% better stress protection

5.7% more restful sleep

11.6% better sleep through 
the night
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Optimal vitamin D supply as the basis for restful sleep

Improved psychological well-being and more restful sleep often go hand in 

hand. Less stress in everyday life allows for deeper relaxation in the evening, 

which is conducive to a good night’s rest.(42)  Sleep quality was also surveyed by 

a questionnaire. The so-called SF-BR (Sleep Questionnaire B, revised) records 

the sleep quality of the past two weeks through a targeted questionnaire. The 

score obtained is ranked between 1 and 5; various detailed categories allow for 

a more detailed analysis.(43) Two of these categories in the Biogena Good Health 

Study correlated with vitamin D level: The first category indicates the feeling of 

being refreshed (GES) after sleep and is divided into the frequencies 1 (never), 

2 (rarely), 3 (sometimes), 4 (often) and 5 (always). According to the regression 

analysis performed, the average vitamin D level of 50 nmol/l corresponded to 

a GES value of 3.35 points; at 125 nmol/l, this increased to 3.54 points. This 

corresponds to a 5.7% improvement in feeling refreshed after sleep. At 150 

nmol/l, a further increase to 3.61 points would have been expected. However, 

the correlation applied to the group of non-vitamin D-supplemented individu-

als whose levels were generally below this threshold.

The second category concerns the extent of difficulty falling asleep (ESS), 

which is classified from 1-3 (none to infrequent ESS), 3-4 (frequent ESS) and 

4 (severe and persistent ESS). Here, a correlation was found in the vitamin 

D supplementing group, whose vitamin D blood levels tended to be higher. A 

value of 50 nmol/l vitamin D corresponded to 2.92 points of ESS. At 125 nmo-

l/l it was 2.67 points and at 150 nmol/l only 2.58 points. This is equivalent to 

an 11.6% improvement in the group at the upper end of the optimal range 

compared to the group in the deficiency range. Thus, as the vitamin D level in-

creased, the ESS moved significantly away from the borderline of frequent dif-

ficulty falling asleep. In summary, the data show clear correlations between 

the level of vitamin D and various parameters around sleep quality, which 

should be taken into account in the context of optimising sleep.

Vitamin D and the mind in literature

Considering the multifaceted role of vitamin D in human health, a positive 

effect of an optimal vitamin D level on overall well-being is highly likely. Cer-

tainly some vitamin D deficiency symptoms, such as bone or muscle pain, can 

greatly affect quality of life. But what about depression, anxiety and sleep quali-

ty? Does the "sun hormone" also have an effect on these? Studies seem to con-

firm it. For example, a meta-analysis involving a total of 31,424 people found 

an association between low vitamin D levels and the likelihood of suffering 

from depression, with the likelihood doubling from the highest to the lowest 

serum levels.(44) 

HEALTH & RESEARCH
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This connection seems logical: people with a more active lifestyle spend 

more time outdoors and their bodies produce more vitamin D in sunlight. A study 

of 2,386 people, in which sun exposure was also factored in, came to a similar 

conclusion.(45) Again and again, there are studies that show no positive effect 

of supplementation and cast doubt on the impact of vitamin D on quality of life.  

However, these studies usually have two major weaknesses: first, the partici-

pants are often already well supplied with vitamin D at the beginning of the study 

and second, the doses administered are usually much too low. A meta-analysis 

that took these factors into account confirmed the positive effect of vitamin D 

supplementation on depression.(46)

"As part of the Good Health Study, it was shown for the first 

time in German-speaking countries that a high vitamin D 

level has numerous positive effects on cardiovascular health 

and the mind, which cannot be achieved with lower levels." 

Barbara Fäth-Neubauer (Dipl. oec. troph. univ.)

Senior Consultant of the MIRACON Science Team 

Positive results can also be seen in the case of anxiety disorders: in a 

smaller clinical study, for example, serotonin levels increased after vitamin D 

supplementation.(47) Since stress and anxiety in everyday life are very closely 

linked to sleep quality, the results of a clinical study in which the sleep quality 

of 89 people improved after vitamin D supplementation are hardly surprising.(48) 

The correlations observed in the Biogena Good Health Study thus confirm the 

insights of previous studies.

HEALTH & RESEARCH
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In a direct comparison with the Austrian Nutrition Report, the first thing 

that stands out is the difference in threshold values. There, the range from 50 

nmol/l was classified as normal, and yet 39.8% of adults suffered from a de-

ficiency. In the present study, too, a total of 41.6% of the women and 56% of 

the men were below this value. These results would therefore indicate a slight 

deterioration in the supply over the last ten years. The study period should also 

be taken into account: the current study was conducted in April (post winter), 

the 2021 nutrition report between August and February.(25) Overall, however, the 

available data give no reason to believe that vitamin D supply has improved in 

the meantime.

HEALTH & RESEARCH

Analysis of the total 
population

Vitamin D status: Consistently suboptimal

Experience dictates that the vitamin D levels of Central Europeans are 

somewhat lower in spring, as winter sunlight is relatively low in UVB. Thus, 

the vitamin D levels of the examined individuals were mostly below the opti-

mal range of 100-150 nmol/l (40-60 ng/ml) and in most cases even below the 

threshold of sufficient supply of 75 nmol/l (30 ng/ml). Overall, 91.4% of the 

participants were not optimally supplied with vitamin D and 81% were not 

sufficiently supplied. The proportion of those with a value of <50 nmol/l (20 

ng/ml) and thus a severe deficiency was 48.2%.

Vitamin D status in need of improvement throughout 
Austria

91 out of 100 not op-

timally supplied (<100 

nmol/l or <40 ng/ml)

81 out of 100 not suf-

ficiently supplied (<75 

nmol/l or <30 ng/ml)

48 out of 100 with se-

vere vitamin D deficiency 

(<50 nmol/l or <20 ng/ml)
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Younger women are particularly affected. Among 20-29 year olds, 56.9% 

showed a severe deficiency (<50 nmol/l) and 31.9% a mild deficiency (50-75 

nmol/l). Only 5.6% were sufficiently supplied (75-100 nmol/l) and another 

5.6% were in the optimal range (100-150 nmol/l). 

In the 30-39 age group, 46.7% were in the severe deficiency range and 

36.8% were slightly deficient. Only 7.9% were sufficiently supplied and 5.9% 

were in the optimal range. 

In the cohort of 40-49 year old women, more than half (52.8%) had a se-

vere deficiency. A slight deficiency was found in 32.6%, whereas 6.9% were 

sufficiently supplied and 6.3% were optimally supplied. 

In the age group from 50 to 59, the vitamin D status was a little less dra-

matic, but still insufficient. Of these participants, about one third (32.9%) were 

severely deficient, and another 37.8% were slightly deficient. 17.5% were suf-

ficiently supplied and 11.2% were in the optimal range. 

Women age 60 and over were best supplied with vitamin D overall. Never-

theless, 20.6% were still severely deficient and another 42.5% were slightly 

deficient. As in the previous age group, 17.5% were sufficiently supplied and 

16.9% had an optimal vitamin D status. The number of participants with op-

timal vitamin D status was three times higher than that of the youngest age 

group. 

One reason for the better supply of the older cohort could be the higher 

rate of use of vitamin D supplements, which has been shown to increase 

with age (see chapter "Supplemented & non-supplemented: No sufficient vi-

tamin D supply without supplements").

Women 
 Supply is critical, but improves with age

HEALTH & RESEARCH

GOOD TO KNOW!

Vitamin D supply in women

20-29 years

* 88.8% deficient

30-39 years

* 83.5% deficient

40-49 years

* 85.4% deficient

50-59 years

* 70.7% deficient

60 years and older

* 63.1% deficient
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Women

Age 
<50  

nmol/l
50–75 
nmol/l

75–100 
nmol/l

100–150 
nmol/l

>150 
nmol/l

20–29 
(n=144)

56.9% 31.9% 5.6% 5.6% -

30–39 
(n=152)

46.7% 36.8% 7.9% 5.9% 2.7%

40–49 
(n=144)

52.8% 32.6% 6.9% 6.3% 1.4%

50–59 
(n=143)

32.9% 37.8% 17.5% 11.2% 0.6%

60+  
(n=160)

20.6% 42.5% 17.5% 16.9% 2.5%

HEALTH & RESEARCH

Tab. 1: Percentage distribution of participants in age groups and corre-

sponding vitamin D levels

Vitamin D deficiency in women by age group
Fig. 1: The data on the vitamin D status of the participants indicate a criti-

cally low supply situation
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Age groups (years)
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 severe deficiency < 50 nmol/l  
 mild deficiency 50 - 75 nmol/l 
 sufficient 75-100 nmol/l 
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Vitamin D levels also increase with age in men, but not as markedly as 

in women. In the 20-29 age group, 57.2% were found to be severely deficient  

(<50 nmol/l), 28.3% slightly deficient (50-75 nmol/l), 10.1% in the adequate 

range (75-100 nmol/l) and only 2.9% in the optimal range (100-150 nmol/l).

In the 30-39 age group, 58.8% of men were in the severe deficiency range, 

whereas 25.7% exhibited a slight deficiency. There was a minimal improve-

ment in sufficient participants, which made up 11% of this group. There was no 

change in the optimal range with 2.9%.

A similar picture emerges in the 40-49 age group. 62.3% of men suffered 

from a severe vitamin D deficiency, which is more than in the previous age 

group, and 24.6% suffered from a slight deficiency. At just 6.5%, the proportion 

of those with an adequate supply was significantly lower. On the other hand, 

5.1% were optimally supplied. 

The group of 50-59 year olds showed a slight improvement in supply.  

Although 52.2% were still suffering from a severe deficiency and 30.9% a 

slight deficiency, the proportion of those with sufficient supply rose to 8.8% 

and 5.9% were now in the optimal range.

The vitamin D levels of men age 60 and over were higher when compared 

to those in other age groups, but were still not adequate overall. At 45.3%, 

very many men were still in the severe deficiency range. A full 34.9% suffered 

from a slight vitamin D deficiency. Although 12.8% of the participants had suf-

ficient vitamin D, only 5.8% were in the optimal range.

In comparison to other age groups, the oldest cohort is more  

likely to take vitamin D supplements, which could explain the slightly better  

supply of this age group (see chapter "Supplemented & non-supplemented:  

No sufficient vitamin D supply without supplements").

HEALTH & RESEARCH

Men 
Mostly inadequate supply

GOOD TO KNOW!

Vitamin D supply in men

20-29 years

* 85.5% deficient

30-39 years

* 84.5% deficient

40-49 years

* 86.9% deficient

50-59 years

* 83.1% deficient

60 years and older

* 80.2% deficient
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Men

Age 
<50  

nmol/l
50–75 
nmol/l

75–100 
nmol/l

100–150 
nmol/l

>150 
nmol/l

20–29 
(n=134)

57.2% 28.3% 10.1% 2.9% 1.5%

30–39 
(n=136)

58.8% 25.7% 11.0% 2.9% 1.6%

40–49 
(n=138)

62.3% 24.6% 6.5% 5.1% 1.5%

50–59 
(n=136)

52.2% 30.9% 8.8% 5.9% 2.2%

60+  
(n=86)

45.3% 34.9% 12.8% 5.8% 1.2%

HEALTH & RESEARCH

Vitamin D deficiency in men by age group
Fig. 2: On average, men exhibit an even worse supply than women

 optimal 100-150 nmol/l
 high > 150 nmol/l

Tab. 2: Percentage distribution of participants in age groups and corre-

sponding vitamin D levels

 severe deficiency < 50 nmol/l  
 mild deficiency 50 - 75 nmol/l 
 sufficient 75-100 nmol/l 

Fr
eq

ue
nc

y 
(%

)

100

90

80

70

60

50

40

30

20

10

0
20-29 30-39 40-49 50-59 60+

Age groups (years)



Good Health Study: Vitamin D | 18

Those who do not supplement have no real chance of achieving an opti-

mal (100-150 nmol/l) or even sufficient (75-100 nmol/l) vitamin D status in 

spring. This is shown by the calculated mean values, which were 39.3 nmol/l 

for those without supplements and 83.4 nmol/l for those who supplement. A 

detailed look at the former group without additional vitamin D intake reveals 

the full effect of the deficit. About three quarters (75.7%) had a severe defi-

ciency (<50 nmol/l), and another 23.3% had a mild deficiency (50-75 nmol/l). 

Only 0.7% of the participants were adequately supplied and only 0.3% of the 

individuals had optimal levels (Fig. 3). Of those who occasionally took vitamin 

D, 41.4% had a severe deficiency and 39.2% a mild deficiency.

The study participants who regularly use vitamin D supplements achieved 

better values. Here, roughly one fifth (19.2%) were optimally supplied and 

one quarter (24.1%) were sufficiently supplied. However, the vitamin D dos-

age of the products used does not always seem to be sufficient. Even among 

regular supplement users, 12.2% showed a severe deficiency and 40% a slight 

deficiency (Fig. 3). 

"Without vitamin D supplementation, it is virtually impossible 

to achieve an optimal or even adequate vitamin D status."

Dr. Michael Kohlberger, BSc, MSc

Human biologist and member of the MIRACON Science team

Supplemented & 
non-supplemented

HEALTH & RESEARCH

No sufficient vitamin D supply without supplements

Less than half of the male participants in this study - just 46% in fact - take 

a vitamin D supplement. On average, women are more health-conscious in this 

regard. Around two thirds of the female respondents (66%) stated that they 

use corresponding supplements. The use of vitamin D supplements was high-

est among both women and men in the 60+ age group. 84% of women in this 

age group supplement vitamin D; among older men the rate was 57%.

GOOD TO KNOW!

Who uses supplements?

66% of the women

46% of the men
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This may be due to the fact that the participants had taken their weekly 

high-dose vitamin D supplement shortly before the blood draw, which meant 

that it had not yet had an effect on vitamin D levels.  

Vitamin D status and supplement intake
Fig. 3: Regular supplementation with vitamin D has a clear positive influence 
on the supply of the sun vitamin.

HEALTH & RESEARCH

 optimal 100-150 nmol/l
 high > 150 nmol/l

 severe deficiency < 50 nmol/l  
 mild deficiency 50 - 75 nmol/l 
 sufficient 75-100 nmol/l 

19.2%

24.1%
40%

12.2%4.5%

23.3%

75.7%

0.3%
0.7%

With supplement Without supplement

The data collected in the Biogena Good Health Study clearly shows that without 

taking a supportive supplement, vitamin D deficiency is almost unavoidable. Very few 

people have enough skin contact with UVB-rich sunlight in their everyday lives to 

produce even sufficient amounts of vitamin D. However, even in the group of people 

who regularly supplement, vitamin D deficiency is not uncommon. The reason for 

this lies in the now very outdated official intake recommendations: Even when taken 

regularly, they are not sufficient to achieve an optimal vitamin D level. Therefore, in 

order to leave a deficiency in the past and instead achieve optimal levels of vitamin D, 

individually adapted and altogether higher dosages are appropriate.
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Overall, the majority of our participants did not have vitamin D levels 

that could sufficiently support overall health. This finding has tremendous 

health policy relevance, and it is not surprising that vitamin D is increasing-

ly in the focus of prevention and therapy efforts. That the vitamin D levels of 

both men and women increased with age is a positive sign, which indicates 

that the medical community as well as individuals have begun to recognise 

the importance of the micronutrient. Bone metabolism disorders are a seri-

ous problem, particularly for older people, not least because bone fractures 

are associated with a one-year mortality rate of up to 40%.(29)

A lot of educational work is still necessary in order to raise public aware-

ness concerning the importance of vitamin D in various areas of health. The 

present study represents a promising first step, as the vitamin D supply of 

Austrian citizens of different age groups was evaluated for the first time with 

regard to overall health.

The fact that vitamin D levels increased with age in both men and women is a positive 

sign, which indicates that both the medical community and individuals have begun to 

recognise the importance of this micronutrient. Nonetheless, much educational work is 

still needed to raise awareness of the importance of vitamin D and to improve the over-

all health of the population.

Discussion and  
interpretation

The main reasons behind a low vitamin D level are usually a lack of sun 

exposure and an age-related or genetically determined reduced capacity for 

endogenous synthesis.(26, 27) In the absence of endogenous synthesis, dietary 

intake with a regular balanced diet is not sufficient to achieve an adequate 

vitamin D status. In this case, vitamin D supplementation is also officially 

recommended.(28) The fact that a severe deficiency was still detectable, even 

within the group of individuals who regularly take vitamin D supplements, may 

be related to the insufficient dosage of commercially available preparations. Of-

ficial bodies recommend 800 I.U. (20 µg/day)(28), a dosage that experts consider 

to be far too low.(21)

HEALTH & RESEARCH
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