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NTRODUCTION: Osteoporosis is a metabolic

bone disorder characterized by a reduction in
bone mineral density and alterations in bone micro-
architecture, leading to an increased susceptibility to
fractures. Globally, this condition affects a consider-
able number of individuals, and its incidence is con-
tinuously rising, especially due to the aging popula-
tion. The prevention and treatment of osteoporosis
require a complex approach, with calcium and vita-
min D3 supplements playing a central role in strate-
gies aimed at supporting bone health.[1]

Osteoporosis is a complex condition resulting from

CONTEXT: Osteoporosis is a major health issue with a high prevalence
among the elderly population. Preventive interventions, such as the
administration of calcium and vitamin D3 supplements, can help reduce the risk
of fractures. This paper provide evidence that can stay at the basis of a further
investigation on the role of calcium and vitamin D3 supplements in the prevention
and reduction of osteoporosis risk.

METHODS: The study was carried out in two stages: a literature review and
a descriptive study, carried out by administering a questionnaire to 60 participants
aged between 20 and 60 years. The questionnaire included questions about dietary
habits, the consumption of calcium and vitamin D3 supplements, physical activity
levels, and personal or family history of bone-related conditions.

RESULTS: The largest age group of respondents was between 20-30 years
old, representing 51.7% of all participants in the question, the rest 16.7% aged 41-
50 years, 15% aged 31- 40 years, 8.3% under 20 years and 8.4% aged 51-60.The
majority of participants had completed higher education (63.3%) and were female
(76.7%). Among all respondents, 20% had a family history of osteoporosis, and
90% were aware of the role of calcium and vitamin D3 in the prevention of
osteoporosis. However, only half of them used calcium supplements (54.3%) and
vitamin D3 (63.3%). Following the use of supplements, 40% of respondents
reported an improvement in bone health, with no side effects reported. Regarding
dietary habits and physical activity, the majority of respondents consume foods
rich in calcium (95%) and vitamin D (98.3%), and 46.7% engage in regular
Physical exercise. Among all respondents, 83.1% consider calcium and vitamin
D3 supplements effective, and 93.3% would recommend taking calcium
supplements to others for the prevention of osteoporosis.

CONCLUSION: The results of this study confirm the importance of calcium
and vitamin D3 supplements in the prevention of osteoporosis. The study
highlights the need for promoting better awareness about osteoporosis prevention
and the necessity of developing national programs focused on preventing this
condition. The implementation of preventive strategies could significantly
contribute to improving the quality of life for patients.
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elaborate the questionnaire staying at the basis of the cross

an imbalance between bone formation and resorption pro-
cesses. This multifactorial disease involves a variety of
factors, including hormonal changes, genetic influences,
and nutritional and lifestyle factors. Hormonal deficien-
cies, such as a decrease in estrogen and testosterone levels,
play a key role in reducing bone mineral density, while
genetic predispositions can influence an individual's risk of
developing the disease. In addition, inadequate nutrition,
particularly calcium and vitamin D deficiencies, along
with a lack of physical activity, significantly contribute to
bone fragility.

Understanding the pathophysiology of osteoporosis is cru-
cial for developing effective prevention and treatment
strategies, considering the complexity and diversity of the
factors involved. A comprehensive approach that includes
nutritional supplementation, regular physical exercise, and,
when necessary, pharmacological treatments can signifi-
cantly contribute to reducing the incidence and severity of
osteoporosis. Thus, a thorough understanding of the under-
lying mechanisms of this condition is essential for protect-
ing bone health and preventing associated complications.

ETHODS: For this research, a literature re-
view was conducted in order to understand and

-sectional study.

The main objective of the study was to analyze the effects
of supplement use among the population. The question-
naire used to collect data was structured to provide com-
prehensive information about participants' dietary habits,
medical history, lifestyle, along with details on the dosage
and duration of supplement use.

The aim of the study is to provide evidence that can stay at
the basis of a further investigation on analyzing the effect
of Calcium and Vitamin D3 supplements in the prevention
of osteoporosis, with a particular focus on their role in
supporting bone health and preventing the decline of bone
mineral density. Possible further objective is to assess the
combined impact of these supplements on reducing the
risks of osteoporosis and bone fractures, as well as on the
associated risk factors, while also considering the influ-
ence of an adequate diet and an active lifestyle. Research
Objectives would be:

1. To evaluate the effects of Calcium and Vitamin D3
supplements on bone mineral density.

2. To study the interaction between supplements and risk
factors for osteoporosis, such as age, gender, diet, and
physical activity. _}
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3. To investigate the role of diet and an active lifestyle in
enhancing the effectiveness of Calcium and Vitamin D3
supplements.

To assess the safety of long-term supplementation with
Calcium and Vitamin D3, including identifying potential
side effects.

Data collection stage: For this study, data collection was
accomplished through a survey questionnaire, which was
structured to answer relevant questions regarding the use
of calcium and vitamin D3 supplements and their effects
on bone health. The questionnaire was applied to people at
high risk of osteoporosis (elderly people, especially post-
menopausal women, people with a family history of osteo-
porosis and people with a sedentary lifestyle, poor nutri-
tion). The participants were selected from urban and rural
environments in the Republic Moldova, recruitment being
carried out within the Family Health Centers from the Re-
public of Moldova.These people were identified through
the recommendations of doctors, based on their medical
history and lifestyle characteristics. The selection process
took place between September 2024 and December
2024The questionnaire consists of 5 sections and contains
a total of 40 questions, of which 35 are closed and 5 are
open. It also includes an introductory message describing
the purpose of the research, details about the study organ-
izers and the importance of participation.

Section 1 includes general participant data, which are es-
sential for later analysis: participant's age, gender, educa-
tion level (e.g., high school, higher education), occupation
(to assess the impact of lifestyle on bone health), medical
history (including family history of osteoporosis, bone
conditions, or other conditions that may affect bone
health).Section 2 aims to assess participants' knowledge
and perception of osteoporosis and Calcium and Vitamin
D3 supplements: knowledge about osteoporosis (what par-
ticipants know about the prevention and treatment of oste-
oporosis); perceptions regarding the importance of supple-
ments (e.g., whether participants consider supplements
essential in preventing osteoporosis); sources of infor-
mation about supplements (doctors, pharmacists, online
sources, family, etc.); awareness of the benefits and risks
of taking Calcium and Vitamin D3 supplements. Section 3
examines participants' behaviors regarding supplement
use: types of supplements used (Calcium supplements,
Vitamin D3, or combinations of these); daily dose of Cal-
cium and Vitamin D3 administered; duration of use (how
often per day, for how long supplements are used); partici-
pants' observations regarding changes in health after start-
ing supplement use.Section 4 focuses on participants' diet
and lifestyle, factors that may influence supplement effec-
tiveness: eating habits (consumption of foods rich in Calci-
um and Vitamin D3, such as dairy products, leafy vegeta-
bles, fatty fish); level of physical activity (exercises that
may support bone health, daily activity); other lifestyle
habits (smoking, alcohol consumption, sleep); impact of
diet on supplement effectiveness (e.g., interactions be-
tween supplements and certain foods); additional dietary
supplements used in parallel (e.g., vitamins or minerals
that support bone health). Section 5 explores the perceived
impact of supplement use and their effectiveness: overall
perception of the effectiveness of Calcium and Vitamin D3
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supplements in preventing osteoporosis; perceived benefits
(relief of joint pain, improved mobility, prevention of frac-
tures); possible side effects observed; comparison of the
effectiveness of supplements with other methods of osteo-
porosis prevention (e.g., physical exercises, medications
prescribed by doctors); participants' recommendations re-
garding the use of supplements for osteoporosis prevention
based on personal experience.

ESULTS:
LITERATURE REVIEW

According to findings in the literature review carried out
in this research, some basic and relevant information are
presented bellow.

Calcium is an essential mineral for the structure and health
of bones, playing a crucial role in maintaining adequate
bone density. An insufficient intake of calcium throughout
life can increase the risk of osteoporosis, which is why cal-
cium supplements are frequently used to prevent bone mass
loss. Additionally, calcium contributes to the regulation of
physiological processes involved in bone remodeling and
to maintaining the structural integrity of bone tissue.[2]

Vitamin D3 plays an essential role in the proper absorption
of calcium in the intestines and in maintaining an optimal
level of calcium in the blood, significantly contributing to
the prevention of osteoporosis. A deficiency in vitamin D3
can lead to reduced calcium absorption, but supplementa-
tion with this vitamin supports bone health by reducing the
risk of bone loss and fractures.[3]

According to research, the combined use of calcium and
vitamin D3 can have a beneficial synergistic effect, contrib-
uting to the prevention of osteoporosis by optimizing calci-
um absorption and maintaining bone density. This combi-
nation is particularly relevant for older individuals, who are
at increased risk of fractures and bone mass loss.[4]

Identification and understanding of these factors are cru-
cial for effective prevention and proper management of the
disease, which is quite complex and caused by numerous
risk factors, including the following:

1. Age
As we age, bone density tends to decrease, thus in-
creasing the likelihood of osteoporosis in elderly indi-
viduals.

2. Gender
Women are more prone to osteoporosis, especially
after menopause, due to the reduction in estrogen lev-
els, which is essential for maintaining bone health.

3. Genetics
A family history of osteoporosis may indicate an in-
creased risk for this condition, suggesting a significant
genetic component.

4. Body Mass Index (BMI)
Individuals with a low BMI have lower bone mass,
making them more vulnerable to bone density loss.

1. Lifestyle
* Diet: Inadequate intake of calcium and vitamin D can
lead to insufficient bone mineralization.
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* Lack of physical activity: Sedentarism can contribute
to a decrease in bone density.
» Smoking and alcohol consumption: These habits can
have a negative impact on bone health.

Etiology
1. Hormonal Imbalances

Estrogen: Decreased estrogen levels, especially after men-
opause, are a major factor in the development of osteopo-
rosis in women.

Testosterone: Men with low testosterone levels can also be
affected by osteoporosis.

2. Medical Conditions

Hyperthyroidism: Excessive production of thyroid hor-
mones can accelerate bone mass loss.

Diabetes: Individuals with type 1 diabetes have a higher
risk of developing osteoporosis.

3. Medication Use

Corticosteroids: Long-term use of these medications is
associated with secondary osteoporosis.

Aromatase inhibitors and other hormonal treatments:
These therapies, used in cancer treatment, can affect bone
density.[5]

Maintaining an adequate intake of calcium and vitamin D
is crucial for bone health. Calcium is an essential compo-
nent of the bone matrix, while vitamin D facilitates its in-
testinal absorption. A deficiency in these nutrients can lead
to inefficient calcium absorption from the diet, which trig-
gers a compensatory increase in parathyroid hormone
(PTH) secretion. PTH stimulates bone resorption to release
calcium into the bloodstream, which can weaken the bone
structure over time.

Physical exercise, especially resistance and weight-
bearing activities, is essential for maintaining and increas-
ing bone mass. These activities stimulate bone formation
through mechanotransduction processes, which activate
osteoblasts and strengthen the bone. In contrast, a lack of
physical exercise or a sedentary lifestyle can contribute to
bone mass loss, increasing the risk of osteoporosis and
related fractures.[6]

A recently discovered marker in the osteo-metabolic field
is irisin, which has a significant impact on bone health,
energy metabolism, and weight control. Discovered in
2012 by Bostrom and his team at Harvard University,
irisin is produced in muscles in response to physical activi-
ty and plays a key role in the conversion of white adipose
tissue into brown adipose tissue, a process called
"browning," which helps prevent fat accumulation and
improves energy metabolism.

Research has shown that irisin directly influences bone
metabolism by stimulating the activity of osteoblasts, the
cells responsible for bone formation, which may contribute
to increased bone density and help prevent osteoporosis.
This highlights the complex connection between muscles,
adipose tissue, and the skeletal system, as well as the im-
portance of physical activity for overall health.
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Irisin is a relatively small protein (112 amino acids) and
acts as a "messenger" between different tissues, having
significant effects on metabolism and bone health. Its pro-
duction increases during physical exercise and helps regu-
late metabolism in muscles, adipose tissue, and bones. Alt-
hough it is not a hormone, irisin functions similarly, influ-
encing the physiological and metabolic processes of the
body.

These findings suggest that irisin could become an essen-
tial part of osteoporosis prevention strategies, comple-
menting other treatments such as calcium and vitamin D3
supplementation.[7]

Cross-sectional study

The questionnaire staying at the basis of cross-sectional
study was completed by the general population from vari-
ous socio-demographic backgrounds. Based on the results
obtained through the methods described in Chapter II, we
were able to provide a general characterization of the study
sample. According to the recorded data, we observed that
the largest proportion of respondents' ages is between 20-
30 years, with 51.70% and 31 responses.

After analyzing the survey results, it was found that the
majority of the participants, 76.7% (46 individuals), are
female, while only 23.3% (14 individuals) are male. This
predominance of women among the respondents can be
explained by the fact that osteoporosis is a condition that
more frequently affects women, especially after meno-
pause. This predisposition is linked to the decrease in es-
trogen levels, a hormone essential for maintaining bone
density. Additionally, women tend to be more aware of
and interested in measures for preventing osteoporosis,
which justifies their larger participation in the study. In
contrast, men represent a smaller percentage of the partici-
pants, which reflects general trends, as osteoporosis is less
common among them. However, it is important to note
that the incidence of osteoporosis in men is on the rise,
especially at older ages. The distribution of participants is
highly relevant to the research objectives, providing a sol-
id foundation for drawing conclusions specific to the
group most at risk, namely women.

In the survey, participants were asked whether they had
been diagnosed with osteoporosis or osteopenia. The re-
sults, presented in the graph, show the following: 93.3% of
respondents, representing 56 individuals, indicated that
they had not been diagnosed with these conditions, while
6.7% of respondents, i.e., 4 individuals, confirmed having
a diagnosis of osteoporosis or osteopenia.

The results are represented in Graph No. 1.

These data suggest that the majority of respondents do not
have osteoporosis or osteopenia, which may indicate a
higher level of interest in prevention within this group.
However, a small proportion of participants are already
dealing with osteoporosis or osteopenia, signaling the need
for broader education about the risks and preventive
measures.

The results highlight the importance of preventive
measures, such as calcium and vitamin D3 supplementa-
tion, to prevent the development or worsening _}
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Graph No. 1. Diagnosis of respondents with osteoporo-
sis or osteopenia.
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Graph No. 2. Family History of Osteoporosis
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of osteoporosis and osteopenia, especially for individuals
at higher risk. At the same time, this information can serve
as a foundation for analyzing prevention behaviors and
awareness levels within the scope of this study.

In the following chart, I aimed to analyze the family histo-
ry of osteoporosis. Respondents were asked if there were
any cases of osteoporosis in their family, and the results
obtained are as follows: 80% of participants (48 people)
answered negatively, indicating the absence of a family
history of osteoporosis, while 20% of participants (12 peo-
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Graph No. 3. Use of Calcium and Vitamin D3 Supple-
ments by Respondents.
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ple) confirmed the presence of osteoporosis cases within
their family. The results are shown in Graph No.2.

These data show that the vast majority of the surveyed
individuals do not have a family history associated with
osteoporosis, which could indicate a lower genetic risk for
this condition. However, the 20% who reported a family
history of osteoporosis suggest a group that might be more
predisposed to developing the condition due to hereditary
factors. The fact that family history is an important risk
factor for osteoporosis is well known, as bone density and
metabolic processes of bones may have a genetic compo-
nent. For this reason, careful monitoring and implementa-
tion of preventive measures, such as calcium and vitamin
D3 supplementation, are essential for individuals in the at-
risk group. These results provide a clearer picture of the
study group’s characteristics and highlight the role of risk
factors.

Following the analysis of the use of calcium and vitamin
D3 supplements within a group of respondents, the results
show a significant trend in consumption behavior. Approx-
imately 49.2% of participants report not using calcium
supplements, while 45.8% use them occasionally, and a
smaller percentage take them daily. Regarding vitamin D3,
43.3% of respondents do not use this supplement, while
36.7% use it occasionally, and only 20% take it daily.
These data are represented in Graph No.3.

These data highlight a moderate use of dietary supple-
ments, indicating that a significant portion of the popula-
tion prefers occasional use or avoids supplements altogeth-
er, possibly due to a perceived lack of necessity or other
factors such as education regarding their benefits. This
behavior can influence the levels of essential nutrients in
the population, emphasizing the need for educational cam-
paigns on supplementation, especially for vitamin D3,
considering its crucial role in bone health and the immune
system.

1. The results regarding the perception of bone health
improvement after using calcium and vitamin D3 supple-
ments show a division of opinions among respondents. For
vitamin D3 supplements, only 40% of respondents  ob-

served an improvement in bone health, while 8.3% _}m
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Graph No. 4. Improvement in Bone Health After Using
Vitamin D3 Supplements
Graph no.4: Improvement of bone health after using Vitamin D3 supplements
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Graph No. 5. Evaluation of the effectiveness of calcium
and vitamin D3 supplements in osteoporosis prevention
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did not notice any benefits, and the majority (51.7%) were
uncertain ("Don't know"). Similarly, for calcium supple-
ments, 40% of participants reported benefits, but 13.3%
stated they did not observe any improvements, while
46.7% could not assess the effects. These data are repre-
sented in Graph No. 4.

These findings suggest that a significant proportion of the
population is unsure about the effects of supplementation
on bone health. The results may reflect either a lack of
proper monitoring of bone health status or a variable effec-
tiveness of supplements depending on dosage, duration of
use, or other pre-existing health conditions. These findings
emphasize the need for further studies and education on
the correct use and monitoring of supplement effects.

The results regarding the perception of the effectiveness of
calcium and vitamin D3 supplements in preventing osteo-
porosis show varied opinions among respondents. For cal-
cium supplements, 36.7% believe they are effective, and
10% rate them as very effective. However, half of the par-
ticipants (50%) are unable to assess the effectiveness of
these supplements, which may indicate a lack of infor-
mation or a failure to monitor the results of consumption.

These findings suggest that there is a need for increased
education and awareness regarding the benefits of calcium
supplementation in osteoporosis prevention, as well as a
greater emphasis on monitoring the outcomes of sup-
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Graph No. 6. Recommendation of calcium and vitamin
D3 supplements
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plement use to evaluate their effectiveness.

On the other hand, the effectiveness of vitamin D3 supple-
ments is considered effective by 35.6% of respondents and
very effective by 11.9%. However, 47.5% of respondents
are unable to provide a clear opinion on their effective-
ness. The results are represented in Graph No. 5.

These results highlight the need for further education and
research on the impact of vitamin D3 supplementation in
preventing osteoporosis. The significant proportion of re-
spondents who cannot assess its effectiveness indicates
that more awareness and guidance are required to help
individuals understand how these supplements can contrib-
ute to bone health and osteoporosis prevention.

These data suggest that, although a significant portion of
the population recognizes the potential of calcium and vit-
amin D3 supplements in preventing osteoporosis, a large
proportion remains uncertain, emphasizing the need for
educational and awareness campaigns. Increasing aware-
ness about the benefits of these supplements and their cor-
rect usage could help reduce the incidence of osteoporosis
in the population.

The analysis of participants' responses to the question,
"Would you recommend calcium and vitamin D3 supple-
ments to others?" shows that the overwhelming majority of
respondents (93.3%) consider calcium and vitamin D3
supplements essential for preventing osteoporosis, recom-
mending them to others. This opinion reflects a high level
of awareness regarding the role of these nutrients in main-
taining bone health and preventing the loss of bone miner-
al density. However, the minority responses expressing
uncertainty or reluctance underscore the importance of
further education and proper information regarding the use
of these supplements to ensure effective prevention and
responsible use.

The responses are represented in Graph No. 6.

ONCLUSION

The study highlights there are posible association
between calcium and vitamin D3 supplements and pre-
vention of osteoporosis, particularly among populations at
risk of this condition. The data obtained from the question-
naire applied to the general population, coming from vari-
ous socio-demographic backgrounds, provide _}
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a clear picture of the awareness and behaviors related to
osteoporosis prevention, especially concerning the use of
these supplements.

Although a significant proportion of participants recogniz-
es the potential benefits of calcium and vitamin D3 in
maintaining bone health, there is still a need for further
education and awareness campaigns to ensure that the
broader population fully understands the importance of
these supplements. The study also emphasizes the necessi-
ty of tailored preventive measures, particularly for individ-
uals with risk factors such as age, gender, family history,
and lifestyle habits.

The findings of this research underscore the role of calci-
um and vitamin D3 in supporting bone health and prevent-
ing osteoporosis, contributing to the development of more
effective public health strategies for osteoporosis preven-
tion.

1. Demographics of Respondents: The majority of
study participants are young adults (aged between 20 and
30, representing 51.7% of total respondents), indicating
that osteoporosis prevention is an area of interest among
young adults, despite the fact that the condition is more
commonly associated with older ages.Additionally, women
represent a significant proportion of respondents (76.7%),
reflecting their higher susceptibility to osteoporosis, espe-
cially during post-menopausal years. These results high-
light the need for targeted educational campaigns for this
vulnerable demographic group.

2. Prevalence of Osteoporosis and Osteopenia: The
survey results show that most respondents (93.3%) have
not been diagnosed with osteoporosis or osteopenia, sug-
gesting an awareness of the importance of prevention.
However, a small percentage (6.7%) of participants are
already dealing with these conditions, highlighting the
need for additional preventive measures, especially for
those already in higher-risk groups.

3. Family History of Osteoporosis: Nearly 80% of re-
spondents do not have a family history of osteoporosis,
suggesting a lower incidence of hereditary factors among
this group. However, 20% of participants reported having
cases of osteoporosis in their family, underlining the im-
portance of monitoring and implementing more rigorous
preventive measures for individuals with a family history
of the condition.

4. Use of Calcium and Vitamin D3 Supplements: The
results show moderate use of calcium and vitamin D3 sup-
plements, with about 49.2% of respondents not using calci-
um supplements and 43.3% not using vitamin D3. These
findings suggest a lack of awareness regarding the benefits
of these supplements. Furthermore, only a small proportion
(20% for vitamin D3 and 13.3% for calcium) take them
daily. This behavior suggests that a significant part of the
population either does not perceive the need for supple-
mentation or lacks education on their benefits for bone
health.

5. Perception of Supplement Effectiveness: Data indi-
cate that only 40% of respondents consider calcium and
vitamin D3 supplements effective in improving bone
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health, while a large proportion (46.7% for calcium and
51.7% for vitamin D3) could not assess their effects. This
underscores the need for further education regarding the
monitoring and evaluation of the effectiveness of calcium
and vitamin D3 supplements, to help users assess their real
benefits.

6. Supplement Recommendations: The majority of
respondents (93.3%) consider calcium and vitamin D3
supplements essential for osteoporosis prevention and rec-
ommend them to others. This result could suggests an in-
creased awareness of the role of these supplements in bone
health, as well as the need for additional information to
support their correct and responsible use.
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