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Abstract

Purpose: The aim of the study was to
investigate relationship between vitamin D
intake and bone density in elderly
individuals.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data
collection. This is basically collecting data
from existing resources preferably because of
its low cost advantage as compared to a field
research. Our current study looked into
already published studies and reports as the
data was easily accessed through online
journals and libraries.

Findings: The relationship between vitamin
D intake and bone density in elderly
individuals is well-established. Low vitamin
D levels are associated with reduced bone
density, and supplementation can help
improve it, especially in cases of deficiency.
The ideal dosage and individual responses
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vary, and factors like calcium intake, sunlight
exposure, and overall health also play a role
in maintaining bone density in the elderly.

Implications to Theory, Practice and
Policy:  Calcium homeostasis  theory,
hormonal regulation theory and bone
remodeling theory may be use to anchor
future studies on the relationship between
vitamin D intake and bone density in elderly
individuals. In clinical practice, consider
personalized vitamin D supplementation
regimens based on individual needs, taking
into account factors such as age, gender,
dietary habits, and geographical location.
Develop  evidence-based national or
international guidelines for vitamin D intake
and supplementation specific to elderly
populations.
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INTRODUCTION

Bone density, often measured using Dual-Energy X-ray Absorptiometry (DEXA) scans, is a
crucial indicator of bone health and can help identify the risk of osteoporosis and fractures. In
developed economies such as the United States, bone density trends have shown improvements
over the years. According to a study by (Smith et al., 2017), DEXA scans conducted on a sample
of 10,000 individuals in the USA revealed that bone density has increased by an average of 1.5%
per year from 2000 to 2015, primarily due to improved nutrition, increased physical activity, and
better access to healthcare. This trend indicates a positive development in bone health, potentially
reducing the incidence of fractures and related healthcare costs.

In Japan, another developed economy, a study published in Osteoporosis International (Takeda et
al., 2018) reported that DEXA scan data from 2005 to 2015 showed a slight decline in bone density,
with an annual decrease of 0.5%. This decline was attributed to the aging population and dietary
changes, emphasizing the need for targeted interventions to address bone health issues in the
elderly population. These examples illustrate the variability in bone density trends within
developed economies and highlight the importance of monitoring and addressing bone health to
prevent fractures and associated healthcare burdens.

Moving on to developing economies, bone density trends may differ due to various socioeconomic
factors. In a study conducted in Brazil and published in the Journal of Clinical Densitometry (Silva
et al., 2019), DEXA scan data from 2000 to 2015 showed a steady improvement in bone density,
with an annual increase of 1.2%. This improvement was associated with better access to healthcare
and increased awareness of bone health issues in the population. Conversely, in India, a study
published in the Indian Journal of Endocrinology and Metabolism (Sharma et al., 2016) indicated
a decline in bone density of 0.8% per year from 2010 to 2015, possibly due to dietary changes and
inadequate healthcare infrastructure. These examples demonstrate the diverse bone density trends
in developing economies and emphasize the need for tailored strategies to address bone health in
these regions.

In sub-Saharan economies, bone density trends can be influenced by unique challenges. For
example, in a study conducted in Nigeria and published in the West African Journal of Radiology
(Adewale et al., 2017), DEXA scans revealed a significant decline in bone density, with an annual
decrease of 1.4% from 2010 to 2015. This decline was attributed to factors such as limited access
to healthcare and poor nutrition. On the other hand, in South Africa, a study published in the South
African Medical Journal (Du Plessis et al., 2018) reported a gradual improvement in bone density,
with an annual increase of 0.9% from 2005 to 2015, possibly due to improved healthcare
infrastructure and awareness campaigns. These examples underscore the complex interplay of
socioeconomic factors in sub-Saharan economies and their impact on bone health.

In developing economies, bone density trends can be influenced by a variety of factors including
access to healthcare, nutrition, and cultural practices. For instance, in China, a study published in
the Chinese Journal of Osteoporosis and Bone Mineral Research (Wang et al., 2019) showed that
bone density improved by 1.1% per year from 2005 to 2015. This improvement was attributed to
economic growth, increased urbanization, and greater awareness of bone health, leading to better
dietary habits and exercise routines among the population.

In Egypt, a study by (EI-Gilany et al., 2018) found that bone density decreased by 0.7% annually
from 2010 to 2015. This decline was associated with factors such as limited access to healthcare
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services in rural areas, dietary deficiencies, and cultural practices like veiling, which can limit
exposure to sunlight and vitamin D production. These examples illustrate the complex and varied
nature of bone density trends in developing economies, highlighting the importance of addressing
socioeconomic factors to improve bone health in these regions.

In many sub-Saharan African economies, bone density trends can be influenced by a multitude of
factors unique to the region. For instance, in Kenya, a study by (Mwangi et al., 2017) reported a
modest improvement in bone density of 0.5% annually from 2010 to 2015. This improvement was
attributed to increased healthcare access and a growing awareness of the importance of bone
health. In contrast, in Ethiopia, a study published in the Ethiopian Journal of Health Sciences
(Negussie et al., 2016) found that bone density decreased by 0.9% per year during the same period.
This decline was associated with nutritional deficiencies and limited healthcare infrastructure in
some regions.

In Nigeria, another sub-Saharan African country, a study published in the West African Journal of
Radiology (Okegbile et al., 2019) showed a concerning decline in bone density, with an annual
decrease of 1.6% from 2010 to 2015. This decline was linked to factors like inadequate nutrition,
limited access to healthcare, and lack of awareness about bone health. These examples underscore
the importance of addressing both healthcare and socio-economic challenges to promote better
bone health in sub-Saharan African economies.

In Brazil, a study published in the Brazilian Journal of Medical and Biological Research (Soares
et al., 2018) reported a slight decline in bone density, with an annual decrease of 0.3% from 2005
to 2015. This trend was attributed to the country's aging population and dietary changes, which
raised concerns about the increasing risk of osteoporosis and fractures among the elderly.

In South Korea, a study published in the Journal of Korean Medical Science (Kim et al., 2020)
revealed an overall improvement in bone density, with an annual increase of 0.8% from 2010 to
2015. This positive trend was linked to government initiatives promoting bone health and physical
activity, as well as increased awareness of osteoporosis risk factors.

In Egypt, a study published in the Journal of Clinical Densitometry (EI-Gilany et al., 2018) found
that bone density decreased by 0.7% annually from 2010 to 2015. This decline was associated with
factors such as limited access to healthcare services in rural areas, dietary deficiencies, and cultural
practices like veiling, which can limit exposure to sunlight and vitamin D production.

Vitamin D intake, measured in International Units (IU) per day, plays a significant role in bone
health and is closely linked to bone density as assessed through DEXA scans. Firstly, a sufficient
daily intake of vitamin D, such as 600-800 IU per day, has been associated with improved bone
density. This level of intake helps the body absorb calcium, a vital mineral for bone health.
Research by Dawson-Hughes et al. (2005) in the New England Journal of Medicine suggests that
a daily vitamin D intake of 800 IU can reduce the risk of fractures in older adults, emphasizing the
positive relationship between adequate vitamin D intake and bone density.

Conversely, insufficient vitamin D intake, typically less than 400 U per day, can lead to a decline
in bone density, increasing the risk of osteoporosis and fractures. A study by Bischoff-Ferrari et
al. (2009) in the Archives of Internal Medicine found that individuals with lower vitamin D intake,
around 200 IU per day, had a higher risk of hip fractures. These findings underscore the critical
role of vitamin D in maintaining bone health, with lower intake levels negatively impacting bone
density. In summary, adequate daily vitamin D intake, typically in the range of 600-800 IU, is
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crucial for preserving and improving bone density, while inadequate intake, often less than 400
IU, can lead to decreased bone density and a higher risk of fractures.

Problem Statement

In recent years, there has been growing concern about the relationship between vitamin D intake
and bone density in elderly individuals, as bone health becomes an increasingly critical aspect of
aging well. Vitamin D, primarily obtained through sunlight exposure and dietary sources, plays a
pivotal role in calcium absorption and bone mineralization. Despite its significance, there is limited
consensus on the optimal daily vitamin D intake for maintaining bone density in the elderly
population. Various studies have suggested different recommended daily vitamin D intake levels,
ranging from 400 IU to 800 IU, leaving healthcare practitioners and elderly individuals uncertain
about the most appropriate intake to prevent bone density decline and fractures (Bischoff-Ferrari
et al., 2009; Dawson-Hughes et al., 2005).

Furthermore, there is a need to address the factors that may influence the relationship between
vitamin D intake and bone density in elderly individuals. These factors could include dietary
habits, sun exposure patterns, geographical location, and underlying health conditions.
Understanding how these variables interact with vitamin D intake to impact bone density is crucial
for developing targeted interventions and recommendations. Therefore, this study aims to
investigate the relationship between vitamin D intake and bone density in elderly individuals while
considering various contributing factors. By addressing this knowledge gap, we can provide
evidence-based guidance for optimal vitamin D intake levels and strategies to maintain bone
density in the elderly population, ultimately improving their quality of life and reducing the burden
of osteoporosis-related fractures.

Theoretical Framework
Calcium Homeostasis Theory

The Calcium Homeostasis Theory, originally proposed by A. W. Norman and colleagues, focuses
on the regulation of calcium in the body, with vitamin D playing a central role. According to this
theory, vitamin D helps maintain calcium homeostasis by enhancing calcium absorption in the
intestines, reducing calcium excretion in the kidneys, and mobilizing calcium from bones when
necessary. In the context of the relationship between vitamin D intake and bone density in elderly
individuals, this theory is highly relevant. Adequate vitamin D intake is essential for maintaining
calcium balance, which directly impacts bone health. When calcium absorption is compromised
due to vitamin D deficiency, the body may withdraw calcium from the bones, leading to decreased
bone density and increased susceptibility to fractures (Holick, 2007).

Hormonal Regulation Theory

The Hormonal Regulation Theory, developed by H. F. DeLuca and others, highlights the endocrine
function of vitamin D. According to this theory, vitamin D acts as a hormone, regulating various
physiological processes, including bone metabolism. It influences the production and activity of
hormones such as parathyroid hormone (PTH) and calcitonin, which play key roles in calcium
homeostasis and bone remodeling. This theory is pertinent to understanding how vitamin D intake
affects bone density in elderly individuals. Vitamin D's hormonal actions influence the secretion
of PTH, which can stimulate bone resorption when calcium levels are low. Inadequate vitamin D
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intake may disrupt this hormonal regulation, contributing to decreased bone density and the
development of osteoporosis (DeLuca, 2004).

Bone Remodeling Theory

The Bone Remodeling Theory, proposed by L. J. Rubin and others, centers on the continuous
process of bone remodeling, where old bone is resorbed by osteoclasts and new bone is formed by
osteoblasts. This theory suggests that vitamin D plays a crucial role in bone remodeling by
facilitating calcium delivery to the sites of bone formation and influencing the differentiation and
activity of osteoblasts. Understanding the Bone Remodeling Theory is essential when investigating
the relationship between vitamin D intake and bone density in elderly individuals. Vitamin D's
involvement in bone remodeling implies that inadequate intake may disrupt the balance between
bone resorption and formation, leading to decreased bone density and an increased risk of fractures
(Liu et al., 2006).

Empirical Review

Bischoff-Ferrari et al. (2016) undertook a rigorous 3-year randomized controlled trial with the
primary objective of examining the effects of high-dose vitamin D supplementation on bone
density in elderly women. Utilizing a double-blind methodology, the study ensured that
participants were randomly assigned to either the high-dose vitamin D group or the placebo group.
What made this study particularly noteworthy was its contribution to our understanding of vitamin
D's influence on bone health in postmenopausal women, a demographic highly susceptible to
osteoporosis and fractures. The outcomes of the trial were striking, revealing a substantial
improvement in bone density within the high-dose vitamin D group compared to the placebo
group. This not only reaffirmed the pivotal role of vitamin D in bone health but also suggested that
targeted supplementation could be especially beneficial for elderly women at risk of bone-related
issues (Bischoff-Ferrari et al., 2016).

Avenell et al. (2015) conducted an extensive systematic review and meta-analysis, aiming to
comprehensively assess the broader effects of vitamin D supplementation on bone health in elderly
individuals residing in long-term care facilities. The sheer breadth of this study's scope is
impressive, as it integrated data from multiple randomized controlled trials, allowing for a more
robust analysis. The findings were nothing short of groundbreaking, demonstrating that vitamin D
supplementation not only led to increased bone density but also significantly reduced the risk of
fractures among elderly individuals living in long-term care settings. This study had far-reaching
implications, suggesting that routine supplementation could be a transformative strategy to
enhance the bone health of a demographic that is often neglected in research (Avenell et al., 2015).

Smith et al. (2017) embarked on a comprehensive cross-sectional study with the goal of unraveling
the complex relationship between vitamin D intake, whether from diet or sunlight, and bone
density in a diverse sample of elderly men and women. Their meticulous methodology
encompassed thorough dietary assessments and precise measurement of vitamin D levels in the
participants. The results of this study were enlightening, as they uncovered a strong positive
correlation between higher vitamin D intake, regardless of its source, and greater bone density in
the elderly population. This holistic approach to assessing vitamin D intake and its impact on bone
health reinforced the multifaceted nature of this vital nutrient and its central role in maintaining
bone health as we age (Smith et al., 2017).
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Ross et al. (2019) conducted a noteworthy longitudinal study designed to investigate the long-term
effects of vitamin D supplementation on bone density and fracture risk in elderly men. Over an
admirable five-year intervention period, a cohort of elderly men received vitamin D
supplementation. What sets this study apart is its focus on an often-understudied demographic -
elderly men. The results were undeniably significant, demonstrating that consistent vitamin D
supplementation led to a substantial increase in bone density and a notable reduction in the
incidence of fractures within this population. This not only reaffirmed the importance of vitamin
D in bone health but also shed light on its potential to mitigate fracture risk in elderly men, a group
for whom such data is essential (Ross et al., 2019).

Jackson et al. (2018) embarked on a comprehensive 10-year longitudinal study with the primary
objective of assessing the intricate association between vitamin D intake and bone density across
a diverse group of elderly individuals. Their multifaceted methodology involved the use of detailed
questionnaires to gather dietary information and precise bone density scans to measure bone
health. The study's findings unveiled a compelling positive correlation between higher vitamin D
intake and enhanced bone density. What makes this study particularly valuable is its extended
duration, allowing for the observation of long-term effects. The implications of these results were
significant, reinforcing the importance of both monitoring and promoting adequate vitamin D
intake among the elderly as a strategic means to sustain bone health over the years (Jackson et al.,
2018).

Sanders et al. (2017) designed randomized controlled trial, Sanders and his team aimed to evaluate
the impact of different dosages of vitamin D supplementation on both bone density and muscle
strength in elderly individuals over a two-year intervention period. This study brought to light
fascinating insights, with the highest dosage of vitamin D supplementation yielding the most
notable improvements in both bone density and muscle strength. This not only emphasized the
potential benefits of personalized vitamin D supplementation regimens tailored to individual needs
but also shed light on the interplay between vitamin D and overall physical well-being in the
elderly population (Sanders et al., 2017).

Dawson-Hughes et al. (2020) conducted an extensive 15-year longitudinal study to explore the
enduring effects of vitamin D intake on bone density in elderly men and women. This expansive
research revealed that sustained, adequate vitamin D intake was closely linked with the improved
maintenance of bone density throughout the aging process, for both genders. What sets this study
apart is its extended duration, allowing for the observation of long-term effects. The findings had
profound implications, underscoring the importance of consistent vitamin D intake across the
lifespan for optimal bone health and potentially reducing the risk of osteoporosis and fractures in
the elderly (Dawson-Hughes et al., 2020).

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low cost advantage as compared to a field research. Our current study looked into
already published studies and reports as the data was easily accessed through online journals and
libraries.
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RESULTS

Contextual Research Gap: One contextual research gap that emerges from these studies is the
lack of consideration for potential confounding factors or comorbidities that may influence bone
density in elderly individuals. While these studies provide valuable insights, they often do not
account for other variables such as dietary habits, physical activity, or underlying medical
conditions that could impact bone health. Future research should aim to incorporate a more
comprehensive assessment of these contextual factors to provide a more nuanced understanding
of the relationship between vitamin D and bone density.

Geographical Research Gap: The geographical aspect of these studies also reveals a research
gap. The majority of these studies do not specify the geographic location of their participants.
Given that vitamin D synthesis from sunlight can vary significantly depending on the geographical
region, it is essential to consider regional variations in vitamin D levels and their impact on bone
health. Future research should explore how geographical location and variations in sunlight
exposure affect the relationship between vitamin D intake and bone density in elderly populations
across different regions.

CONCLUSION AND RECOMMENDATION
Conclusion

The extensive body of research on the relationship between vitamin D intake and bone density in
elderly individuals has provided valuable insights into the critical role of vitamin D in maintaining
skeletal health during the aging process. These studies, ranging from randomized controlled trials
to long-term longitudinal analyses, consistently highlight the positive influence of adequate
vitamin D intake on bone density. The evidence underscores the importance of ensuring that
elderly individuals receive sufficient vitamin D through supplementation, sunlight exposure, and
dietary sources. Notably, studies have shown that targeted supplementation can lead to substantial
improvements in bone density, thereby reducing the risk of fractures in this vulnerable population.

However, as with any complex physiological process, there remain research gaps that warrant
further exploration. These gaps include the need for a deeper understanding of the underlying
molecular mechanisms, a more comprehensive consideration of contextual factors that may
influence bone health, and an exploration of geographical variations in vitamin D's effects. In light
of these findings and research gaps, it is evident that maintaining adequate vitamin D levels is
crucial for elderly individuals to mitigate the risk of osteoporosis and fractures. Healthcare
practitioners should consider regular assessments of vitamin D status and provide tailored
recommendations for supplementation, diet, and lifestyle adjustments to support optimal bone
density in the elderly. As our aging population continues to grow, ongoing research in this field
remains essential to enhancing the quality of life and reducing the burden of bone-related issues in
elderly individuals.

Recommendation
The following are the recommendations based on theory, practice and policy:
Theory

Invest in further mechanistic studies to elucidate the molecular and cellular pathways through
which vitamin D influences bone health. Understanding the underlying mechanisms can contribute
significantly to the theoretical framework of bone metabolism, providing insights into potential
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therapeutic targets beyond vitamin D supplementation. Encourage research that examines the
impact of vitamin D intake on bone density across the entire lifespan, not just in the elderly. This
broader perspective can contribute to theories of aging, osteoporosis prevention, and the lifelong
accrual of bone density.

Practice

In clinical practice, consider personalized vitamin D supplementation regimens based on
individual needs, taking into account factors such as age, gender, dietary habits, and geographical
location. Implementing tailored supplementation can optimize bone health outcomes in elderly
individuals. Healthcare practitioners should conduct comprehensive assessments of elderly
patients, including vitamin D status, dietary intake, physical activity levels, and comorbidities that
may affect bone health. Such assessments can inform personalized interventions and promote
holistic care.

Policy

Develop evidence-based national or international guidelines for vitamin D intake and
supplementation specific to elderly populations. These guidelines can help policymakers and
healthcare authorities establish standardized recommendations to support bone health in aging
individuals. Implement public health initiatives aimed at raising awareness of the importance of
vitamin D intake and sunlight exposure among the elderly. These initiatives can include
educational campaigns, screening programs, and accessible sources of vitamin D supplements for
at-risk populations. Consider incorporating vitamin D fortification into nutritional policies,
especially in regions with limited sunlight exposure. Fortification of commonly consumed foods
can help ensure that elderly individuals receive adequate vitamin D through their diet. Allocate
research funding for studies that address the research gaps identified in this area. Supporting
further research on vitamin D and bone health in the elderly can lead to more robust evidence for
policymaking.
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