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ABSTRACT
Osteoporosis is a global health problem with increasing importance. It is a chronic, debilitating disease
characterized by low bone density and deterioration of the
micro architectonics of bone tissue. Although genetic factors largely determine the bone size and density, factors
such as healthy eating, good physical activity and avoiding alcohol and smoking also play a key role. At all ages,
healthy eating is an important factor in bone health.
Aim: To study the eating habits that are important
for bone health in women from Varna.
Methods: A cross-sectional study of the eating habits of 139 women in Varna was conducted between January 2018 and March 2019. Questions, giving information
on diet, frequency of consumption of certain food groups
and beverages, affecting bone density, physical activity,
demographic indicators are included in the questionnaire.
Descriptive analysis of the data is done with SPSS version 19.
Results: The average age of the participants was
29.86 ± 13.60 years. Daily consumption of milk and dairy
products was found among 36.7% and 32.4% of the respondents respectively. The relative share of respondents
who consume fish 1-2 times a week is 33.1%. The daily
consumption of fruits and vegetables is 47.5% and 56.8%
respectively.
Conclusion: Nutrition plays an important role in reducing the risk of osteoporosis by affecting the development and maintenance of bone mass.
Keywords: osteoporosis, bone health, nutrition,
INTRODUCTION:
Osteoporosis is a global health problem with increasing importance. Osteoporotic fractures are among the
most common causes of disability worldwide [1]. Osteoporosis is a progressive metabolic disease of the skel-
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eton, characterized by a decrease in the bone density. It
could be primary and secondary (after long-term corticosteroid treatment, in Cushing’s disease).In adulthood, bone
density depends on the peak reached during the growth
period and the rate of bone loss as we age. Some of the
factors affecting bone mass cannot be influenced (gender,
age, genotype and race) while others (hormonal status,
physical activity levels, smoking and alcohol consumption, diet) can be modified.
Healthy eating, including adequate intake of energy and nutrients (macro and micronutrients), is a factor
in bone health at all ages.
Aim: To study the important for bone health eating habits in women in Varna.
METHODS:
During the period January 2018 - March 2019, a
section study of eating habits of 139 women was conducted in Varna. The choice of the study group is determined by the fact that women are more at risk of developing osteoporosis. Questions, giving information on diet,
frequency of consumption of certain food groups and beverages, affecting bone density, physical activity, demographic indicators are included in the questionnaire. Participation in the survey is voluntary. Statistical data analysis is done with SPSS version 19. Descriptive analysis of
the data is used.
RESULTS:
The mean age of the respondents is 29.86 ± 13.60
years. Most of them live in the city - 95.7% compared to
4.3% living in the countryside. The relative share of
women who observe a certain eating regime is 9.4%, while
such is absent in 59%. The relative share of women who
eat three times a day is the highest (Figure 1).
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Fig. 1. Distribution of respondents (%) according to the regime of eating

Adequate protein intake is essential to optimally increase bone mass during childhood and adolescence and to
maintain it with age. In human nutrition, there are animal and vegetable protein sources. These include fish, meat,
eggs, milk and dairy products, legumes, cereals and nuts. Most of the women who took part in the study, regularly
consumed foods that were sources of wholesome animal protein. Those, who do not consume fish or meat are 9.4% and
8.6% respectively (Figure 2).
Fig. 2. Frequency of consumption of food which is a source of animal protein (%)

The frequency of consumption of plant food sources of protein is shown in Figure 3.
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Fig. 3. Frequency of consumption of food which is a source of vegetable protein (%)

Micronutrient with a decisive role in bone strength
is calcium. It is required for normal skeletal growth and
development. Adequate calcium intake is crucial for
achieving optimal bone mass peak and for the degree of
bone loss associated with aging.
The results of our study show that 36.7% of the surveyed women daily consume milk, which is the source of
the most easily absorbed calcium. Good sources of
macronutrients are dairy products, which according to current recommendations is desirable to be consumed
daily.32.4% of the respondents report daily consumption
of dairy products. The relative share of women in whose
diet milk and milk products are rarely present (sometimes)
is 15.1% and 6.5%, respectively. Milk and dairy products
are not consumed by 7.2% and 3.6% of the respondents
respectively, which defines these groups as being at risk
of developing osteoporosis, due to the low consumption
of biologically active calcium.
Fish play an important role in the healthy diet of
humans. It is a good nutritional source of high protein
and vitamin D nutrients with a preventive effect on osteoporosis. Fish consumption once or twice a week (which
is the current recommendation), report 33.1% of the respondents. Some of the women surveyed do not consume
fish (9.4%). During the winter months, when fish is the
main source of vitamin D, the likelihood of vitamin D deficiency in this group increases.
Fruit and vegetables are important for bone health
as sources of vitamins (C, A, K), minerals (Zn, Mg, K, etc.),
antioxidants, organic acids and alkaline salts. With regard
to the frequency of consumption of these food groups, the
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highest percentage is the relative share of women who
stick to current recommendations for their daily consumption. Every day 47.5% of the respondents consume fruit
and 56.8% of the respondents consume vegetables.
Risk factors for reducing bone density include frequent consumption of coffee and alcohol [2]. With risky
consumption (three or more coffees per day) are 8.6% of
the respondents (Figure 4).
Fig. 4. Frequency of coffee consumption (%)

The study of the frequency of alcohol consumption
as a risk factor for osteoporosis shows that the relative
share of women who consume alcoholic beverages several times a month is the highest - 36.7%. Daily consumption of alcohol is found in 5.0% of women, which, given
the young age of the respondents, is an unfavorable trend.
Those who never use alcohol are 21.6%.
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DISCUSSION:
Knowing the risk factors for osteoporosis is the
most successful way to prevent this disease. Many women
in Bulgaria are not well informed about how to maintain
their bone health [3]. Healthy eating is one of the factors
that promote bone health. The mechanisms of nutrients
affecting the bones include changes in bone structure and
bone metabolism, effects on endocrine and/or paracrine
systems, and on the homeostasis of calcium and other mineral elements with bone impact.
Protein. About half of the bone volume is protein.
Bone remodelling involves the synthesis of a new protein
matrix that requires a continuous supply of nutritional
protein. Langsetmo et al. found that low protein intake
may increase the risk of fractures due to the determinant
effect of protein on bone density [4]. Studies on the link
between eating patterns and bone fractures have shown
that higher consumption of animal protein compared to
plant protein is associated with greater bone loss, which
increases the risk of osteoporosis [5].
It is assumed that the decomposition of the animal
protein releases more acidic products compared to the
plant protein, which increases the excretion of calcium
by the urine and results in a negative calcium balance.
Other studies do not support the relationship of negative
calcium balance with animal protein sources compared to
plant sources [6]. It is believed that the loss of calcium
in the urine can be partially compensated by the phosphate association in most foods with high protein content.
According to the results’ analysis, there are individuals among the respondents who do not consume any
of the five food groups, the main sources of animal protein. Most of the respondents in this survey follow the
recommendations for including legumes in their diet once
or twice a week.
Calcium. The role of calcium in bone health at all
ages has been proven. In addition to the amount of calcium in food, the degree of its absorption by the body is
also essential. A number of nutrients can improve calcium
absorption. Milk ingredients such as lactose, lactulose
and casein phosphopeptides favour the solubility and absorption of calcium. Calcium from dairy products is easily absorbed in the intestine. Dairy foods are also good
sources of protein and other microelements that are important for bone health. Other good nutritional sources
of calcium are some green vegetables such as broccoli,
kale; canned fish with soft edible bones such as sardines
and salmon; nuts - especially Brazilian walnuts and almonds; some fruits such as oranges, apricots and dried
figs; tofu. The plant components of fibres, phytate and
oxalic acid suppress calcium absorption. The recommended dietary intake of calcium varies with age [7].
However, the results of our study show that some
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women do not consume milk and dairy products. As a consequence, they are at higher risk of developing a calcium
deficiency.
Vitamin D plays an important role in helping calcium absorption from food. It is necessary for the renewal
and mineralization of bone tissue, for maintaining immunity and muscle tone. In order to achieve genetically engineered peak bone density, it is important to ensure adequate vitamin D intake, especially during adolescence.
A representative study among girls from Varna showed
that 68% were at risk of vitamin D deficiency in the cold
season due to low fish consumption [8]. The results of our
study are similar - only 33% of the women consume fish
once or twice a week, the rest consume fish less often or
do not consume it at all. In children, severe vitamin D
deficiency leads to rachitis, which results in growth retardation and bone deformity. Osteomalacia occurs in
adults due to poor bone mineralization. Vitamin D is produced in the skin by the UVB rays of the solar spectrum.
For the population in the northern latitudes during the
winter months, when the intensity of sunshine is very low,
vitamin D is supplied by food and supplements. Nutritional sources of vitamin D are limited and include oily
fish - salmon, tuna, sardines and mackerel; egg yolk and
liver. In some countries, foods are enriched with vitamin
D, which is labeled - milk and other dairy foods, margarine, stored foods and snacks.
Vitamin K. Recent studies have shown that vitamin K, as a multifunctional vitamin, plays a key role in
maintaining bone strength and has a positive effect on
bone metabolism. Vitamin K promotes osteoblastic differentiation and increases the level of some bone formation
markers (eg alkaline phosphatase and insulin-like growth
factor) [9], enhances the transcription of specific genes in
osteoblasts and activates bone-related vitamin K-dependent proteins that play an important role in extracellular
bone matrix mineralization - Osteocalcin, matrix Gla protein, growth arrest-specific 6 protein (Gas 6), and protein
S [10 ]. Vitamin K prevents bone resorption through its
anti-catabolic effects by suppressing osteoclast differentiation and inhibiting osteoblastic apoptosis [9].
Vitamin K 1, known as phylloquinone or phytonadione, is of plant origin. It is contained in fruits and vegetables (kiwi, avocado, broccoli, green grapes and lettuce), as well as oils (rapeseed, soybean and olive oil).
Food sources of vitamin K2 (menaquinone) are fish, liver,
milk, vegetables and eggs. In Bulgaria, the daily recommended vitamin K requirements are 60 mgm/day for
women and 75-80 mgm/day for men [7].
Other nutrients such as magnesium, zinc, copper,
iron, fluoride, vitamins A, C and B are required for normal bone metabolism.
Dairy products and bone health. There was a significant positive relationship between dairy intake and
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bone density [11]. The Postmenopausal Health Study reports that women who received approximately 1200 mg
of calcium and 7.5 mcg of vitamin D (300 IU) via dairy
products increased total bone density, that of the hip and
spine more than those who received only calcium supplement or control group [12]. According to a report by the
Dietary Guidelines Advisory Committee for 2005, five out
of eight observational studies found that dairy consumption was significantly associated with a reduced risk of
breakage [11]. Cheng et al. demonstrate the benefits of
effects on bone mass of calcium from a nutritional source
(cheese) compared to those from dietary supplements in
adolescent girls [13].
Similar to the results of our study on the consumption of milk and dairy products are those in a study on
the territory of Varna among more than 200 young women
(ages 18-20). Only 28.5% of them consume milk daily.
There is a significant positive correlation between low
milk consumption and Body Mass Index (BMI) in girls (r
= 0.409 **, p <0.001) [14].
Coffee. The results of studies examining the relationship between coffee consumption and osteoporosis or
bone mineral density are ambiguous.
Some studies have found that high consumption of
coffee (4 cups and more per day) increases the risk of osteoporotic fractures [2]. In other studies, no significant relationship was found between coffee consumption and
bone density [15].
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