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Abstract
Fatigue is the common complaint by the elderly individuals. There are several indications associated with fatigue. However, the 

hallmark is the state of tiredness or “low energy” due to nutritional deficiencies mainly vitamins. Among several others, Vitamin 
D is crucial in maintaining elderly health due to its association with the several vital processes like strengthening of the immune 
functions, cardio protective and supporting bones strength besides cognitive functioning. Vitamin D is also required for metabolic 
processes in the liver and support kidney functionality. A deficiency of vitamin D among elderly individual is linked with fatigue syn-
drome. The research uses a meta-analysis approach to gather, refine and scrutinize data associating old people fatigue with Vitamin 
D hypovitaminosis. The ultimate objective is to generate data from the authentic sources in order to facilitate further data assessment 
and analyses. Although hypovitaminosis is prevalent among infants and elderly also, however, this study centers its investigation on 
seniors. The research explores this group because it is the most affected by hypovitaminosis D. Deficiency of Vitamin D is considered 
as increasingly important for understanding fracture risk, due to malabsorption of calcium and phosphorus required for bones 
strengthening. The data generated from this meta-analysis highlight the widespread prevalence of hypovitaminosis D among those 
with long-term illnesses particularly elderly individuals that need appropriate clinical managements.
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Introduction
Elderly individuals are prone to several nutritional deficiencies. Among these vitamins and minerals deficiencies have significant im-

plications on their health. As the people age, their caloric intake decline and so is the necessary nutrients. As such it is considered neces-
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sary to have adequate nutritional requirements for the older people, and they should have a healthy diet with appropriate caloric and 
nutritional elements. The other relevant issue is that aging is associated with a decline in the physiological functioning of various organs 
and particularly the efficiency of the human body in absorbing essential vitamins and nutrients also decline. This has emerged as a chal-
lenge for the healthcare of ever increasing aging population. The nutritional deficiencies among older people lead to several ailments and 
weakened their human body, particularly fatigue among elderly individuals is considered mainly due to the nutritional deficiencies like 
Vitamin D and several others.

The dietary requirements are also linked with the environment, and one glaring example is the Vitamin D. Human body is unable to 
fulfill its necessary needs from the diet, and in partial Vitamin D requirement is fulfilled through its synthesis in the skin when sunlight 
hit the body. As such in describing vitamin D hypovitaminosis it is important to have a clear understanding about this vitamin that is also 
called as sunshine vitamin [1]. In human Vitamin D is comprised of two forms D2 and D3. The D3 component of the Vitamin D is consid-
ered as the natural one and is synthesized when human skin is exposed to the Ultraviolet B, a component of the sunlight [2,3]. The D2 
component of the Vitamin D is not synthesized within the human body and is provided externally through various foods. In the liver and 
kidney, both D2 and D3 are further metabolized forming biologically active Vitamin D that mainly is involved in calcium and phosphorus 
absorption. As such deficiency of Vitamin D is also manifested in the form of lowered amounts of both these essential elements in the 
human body [4]. A recent clinical study suggests that among the two vitamin D3 is more effective in maintaining required serum levels of 
this essential nutrient to support necessary physiological functionality. In concluding its findings, this study quotes that “With the use of a 
daily dose of vitamin D relevant to public health recommendations (15 ug) and in vehicles relevant to food-fortification strategies, vitamin 
D3 was more effective than vitamin D2 in increasing serum 25(OH)D in the wintertime. Vitamin D3 may, therefore, be a preferred form to 
optimize vitamin D status within the general population [5]”. Notably, in several parts of the world the sunshine decline in winter and as 
such body should be provided more vitamin D for its required physiological functioning.

The fatigue syndrome among elderly has several other underlying causes. However, it is becoming more important to understand this 
loss of energy and vigor among the elderly that caused several other complications also. Aged, individuals synthesize relatively lesser 
levels of vitamin D3 for their decreased outside activities for being not too much exposed to the sunlight required for synthesis of this 
essential nutrients. This meta-analysis evaluated fatigue linkage with hypovitaminosis D and data generated suggest; it is essential to con-
sider supplementing the elderly diet with the required amount of vitamin for maintaining their good health and avoiding fatigue mainly 
linked with hypovitaminosis D.

Background of the Study

Hypovitaminosis D is prevalent among older people, and so is the case in some adults, one of the leading causes of their higher fatigue 
levels [6,7]. Higher prevalence of hypovitaminosis D linked fatigue among elderly is their relatively lesser exposure to the sunshine. Be-
sides fatigue, hypovitaminosis D is also a primary cause of body aches and pains among the elderly people also. A study by Farouk., et al. 
(2016) explored the association of hypovitaminosis D amongst patients who are admitted for hip fracture [8]. These patients often have 
less energy to do everyday tasks and due to an imbalance in their posture are prone to falls that lead to fractures and other injuries. Ac-
cording to previous researchers, most patients suffering from hypovitaminosis D are suffering from other long-term illnesses, such as can-
cer, diabetes, obesity and even depression. The majority of patients with musculoskeletal pain, headache and fatigue suffer some sought of 
hypovitaminosis and among this hypovitaminosis D is relatively higher [9,10]. It is important to mention here that fatigue equally affects 
both elderly men and women.

There are some key factors which make elderly people more susceptible to fatigue as a result of hypovitaminosis.

•	 25 dihydroxy Vitamin D is an active form of Vitamin D for hormones 
•	 Hypovitaminosis D is defined as the level of 25 (OH)D < 30 nmol/L (< 12 ng/mL)



Citation: Rehab Abdulmohsen Al Ali., et al. “Meta-Analysis Describing Relationship of Fatigue in Elderly with Hypovitaminosis”. EC 
Microbiology 10.3 (2017): 85-95.

Meta-Analysis Describing Relationship of Fatigue in Elderly with Hypovitaminosis
87

•	 25 hydroxyvitamin D 25(OH)D) for the main reservoir and vitamin in our bodies
•	 An elderly person above 70 years synthesizes less than 30% Vitamin D as compared to the young who are exposed to the sun

The major health benefits of vitamin D are summarized as below:

•	 Vitamin D plays a crucial role in muscular function.
•	 Hypovitaminosis D is more prevalent in postmenopausal women and increases with age.
•	 Replacement of Vitamin D takes place within the body to improve muscle function, which reduces the risk of different factors associ-

ated with hypovitaminosis D.
•	 Vitamin D plays a crucial role in calcium for phosphorus homeostasis.
•	 The symptoms of hypovitaminosis D are similar to that for muscle fatigue and low bone mineral density.

Vitamin D plays a central role in phosphorus and calcium homeostatic processes. The natural form of Vitamin D is ergocalciferol found 
in several food items, and this supports the synthesis taking place beneath the skin, which is triggered by exposure to ultraviolet light. 
Such a form of Vitamin D has to change with 25-hydroxyvitamin D (25(OH))D, which facilitates hydroxylation in the kidney. The active 
function of hormones in the body enables perfect interaction with the Vitamin D receptor (D), which is based on dependent proteins. The 
biological effects may play some part in calcium and phosphorous homeostatic processes.

Hypovitaminosis D or Vitamin D insufficiency is reflected in the form of its lowered levels in the serum. Hypovitaminosis D is generally 
defined as serum levels of 25 (OH) D below 30 ng/mL. Hypovitaminosis D causes the depletion of muscle function which increases the 
risk of falls among elderly.

Apparently, Vitamin D plays a significant role in the metabolism of calcium and phosphorus in humans. However, with the depletion of 
bodily systems, especially the digestive, renewal and skeletal systems, the metabolism is impaired, hence resulting in fatigue. The Vitamin 
D endocrine functions play a central role in skeletal and homeostatic integrity in the development and integrity of several tissues like bone 
formation. The 25(OH)D originates from a substance within a group of secosteroids called Vitamin D2 that occur naturally and facilitate 
self-synthesis in the skin generating Vitamin D3 synthesis takes place in the skin is triggered by ultraviolet light B to produce Vitamin D3.

Objectives and Justification of the Study

The prevalence of fatigue mainly associated with deficiency of vitamin D is widespread among elderly individuals. The fatigue syndrome 
due to hypovitaminosis D is also strongly linked to inflammatory conditions among elderly people also [11]. Besides hypovitaminosis, 
both the communicable and non-communicable diseases such as chronic obstructive pulmonary diseases (COPD), human immunodefi-
ciency virus (HIV) infections and cancers also lead to severe fatigue suggesting that the etiology of fatigue varies among people [12,13]. 
The overall pathological aspects of fatigue are associated with the generation of free radicals that induce oxidative stress [14,15]. For el-
derly people, the experience of fatigue is naturally comparable to that of a patient with chronic fatigue syndrome. There are several factors 
linked with fatigue syndromes among elderly individual. The majority of these are as a result of reduced physical activity as well several 
emotional health issues. Hence, the objectives of this study are to evaluate the relationship between hypovitaminosis D and fatigue among 
elderly individuals. Major avenues to be explored are:

1. Explore the occurrence of fatigue in elderly hypovitaminosis D sufferers.
2. Determine the relationship between inflammatory diseases and their influence on the development of hypovitaminosis D.
3. Establish the age variable and its relevance for understanding the occurrence of hypovitaminosis D.
4. Find evidence to support the hypothesis that fatigue is generally a result of the presence of hypovitaminosis D.
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Materials and Methods

Literature Review

It has been estimated that at least one billion people could be suffering from vitamin D hypovitaminosis globally [16]. As vitamin D 
is mainly synthesized by the human body under the influence of the sunshine and people having less exposure to the sun like elderly 
individuals relatively suffers more than the adults having enough sunlight exposures. Furthermore, seniors mainly suffer from long-term 
illnesses such as cancer and diabetes over extended periods of time and are known to be suffering from some sort of deficiency of vitamin 
D also linked with decreased levels of calcium and parathyroid hormone [17,18]. Furthermore, vitamin D deficiency indirectly impairs 
absorption of phosphorus and calcium thus leading to several ailments. The Brock., et al. (2013) study provides a deeper assessment of 
the impact of fatigue and its association with nutritional deficiencies affecting elderly women [19]. This study alludes that hepatic and 
kidney failure associated with the hypovitaminosis D.

The Plotnikoff (2003) study indicates that the high prevalence of hypovitaminosis D in elderly populations can be explained by the type 
of hypovitaminosis and varies slightly based on sex and age [20]. Along with similar lines Williams., et al. explored known determinants 
of Vitamin D status to allow for a better assessment of the presence of Vitamin D among East Asian immigrants [21]. Vitamin D levels 
naturally depend on sunlight exposure [16]. A study explored the interrelationship of diabetes and the development of Vitamin D compli-
cations, noting the utility of insulin enhancers [22]. The findings of this particular study link hypovitaminosis D with cardiovascular risks. 
However, researchers exploring fatigue levels have failed to understand the essence of the hypovitaminosis D myopathy (HDM), which is 
misdiagnosed among older, hospitalized adults who are affected by hypovitaminosis D [23].

Khawaja., et al. (2017) study describes the high prevalence of fatigue among people is due to a fundamental loss of functionality and 
suggest “Cholecalciferol 50,000 IU bi-monthly is required to maintain sufficient 25(OH)D levels” among Jordanian individuals suffering 
from hypovitaminosis D [24]. This study further elaborates on vitamin D deficiencies symptoms observed in patients suffering osteo-
malacic bone disease. Biopsies have also shown that, among patients presenting such symptoms, the disease is clinically detectable in 
96.7% of cases. Hypovitaminosis D is naturally often misdiagnosed given the wrong understanding of the gradual process that enables its 
development. A major factor in misdiagnosis is the non-specificity of different symptoms such as muscle pain, parenthesis, and bone pain. 
An interesting study has defined the deficiency of vitamin D association with vitamin D receptor (VDR) “Vitamin D deficiency is associ-
ated with the increase of circulating cholesterol in the people of northern China by enhancing hepatic cholesterol biosynthesis, which was 
linked to the reduction of transcriptional activity of VDR” [25]. Other researchers have explored the classical functions of bone metabolic 
regulation based on Vitamin D presence in multiple biological targets for mediated hormone receptors. Research suggests that the central 
nervous system depends on the entrance of Vitamin D in cerebrospinal fluid that involves the crossing of the blood- brain barrier. This bar-
rier protects the central nervous system, and it has been reported that vitamin D plays a major role in the integrity of BBB thus suggesting 
its role in protecting the human central nervous system [26,27]. The CSF vitamin D levels naturally correlate with the serum for various 
physiological conditions including cognitive function [28]. As far as Vitamin D mediated neuroprotection is concerned different roles need 
vitamin D. Rodriquez., et al. (2014) further elaborates that the binding of Vitamin D and the VDR naturally triggers a neuronal protection 
in various degenerative processes, which includes anti-inflammatory actions and various anti-oxidations [29]. The serum levels balance 
the regulation of Vitamin D that is involved in the regulation of the gene expression for numerous neurotransmitters of the brain involving 
serotonin and dopamine effects. Roy., et al. (2014) also observed and the neurosteroid properties of Vitamin D encourage the normaliza-
tion of Vitamin D status, which is involved in addressing the decline of cognitive abilities and other brain functionalities [30].

Most importantly, cross-sectional studies evaluated in this meta-analysis on Vitamin D have provided possible epidemiological evi-
dence of an association between the presence of hypovitaminosis and increased incidence of dementia. Mostly, the relationship between 
Vitamin D and dementia is unveiled and explained for different stages of the disease. The prodromal stages of the primary neurocognitive 
disorders involve impaired cognitive functionality (Table 2). Hence, one cannot understand the relationship between fatigue and hypovi-
taminosis D as linear as Vitamin D levels are associated with cognitive performance [31,32].
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The results give vitamin D thresholds that provide clinical value in understanding cognition levels. The high prevalence of hypovita-
minosis D in elderly people can, therefore, be explained by a variance of between 10 and 30 ng/mL. Deficiencies in the primary care set-
ting are scarce and used for the different prevalence rates and various potential associations and clinical symptoms such as body index, 
Vitamin D, and age. According to Merlo., et al. (2015) levels of 25 hydroxycholecalciferol (25(OH) D) is linked with several diseases in 
primary care settings [33]. Essentially, musculoskeletal pain, age, and fatigue are indications that Vitamin D levels are higher than 60.6 
+/- 22.2 nmol, which was targeted at the 75 nmol level. Mostly, close to 60% of patients in such primary care are reported to have a central 
weakness in their body mass index that is associated with lowered 25 (OH) D levels. 

Apparently, from a collective point of view, researchers believe that elderly people suffer from low bone density due to increased risk of 
osteoporosis and fractures linked with hypovitaminosis D. The 25-hydroxy Vitamin D levels can be found in a large proportion of patients 
with some stress fracture. The prospective, non-randomized therapeutic study of Vitamin D and fatigue points to high fatigue levels and 
unstable health. Sherman., et al. (2014) argue that a standard methodology of determining fatigue in a cancer patient is a shift in Vitamin 
D supply. Stabilizing Vitamin D levels improves their fatigue levels, which is better medical approach because it can help to respond to 
possible chronic conditions [34] effectively.

Methodology

This study utilized a meta-analysis approach that allows for proper investigation through cross-sectional studies which incorporate 
systematic reviews and concepts based on different baseline information. The analysis is based on searches conducted in the primary 
medical databases, including PubMed, that provides free access to the MEDLINE and the National Library of Medicine (NLM) database 
including citations and abstract of studies in the field of medical, nursing, dental, veterinary, health care, and preclinical sciences journal 
articles [34]. Most of the research listed has some sought of similarity and is aligned with possible search criteria that involved looking for 
articles that have similar information for hypovitaminosis D. Given that many journals use similar wording in titles, it is hard to have some 
sought of predefined search criteria. However, the data variables were aligned, and the integral focus was on primary research, especially 
on articles that contained a sound scientific abstract associated with hypovitaminosis D among elderly individuals.

Meta-analysis was conducted by combining the results of the different studies used to address a set of related research hypotheses, 
enabling data mining for hypovitaminosis D (Table 1 and 2). The goal of the meta-analysis was to allow the assertion of data, which will 
be useful for the selection process for this particular topic. However, given the nature of this research, we will not be applying the data 
in a complex way but describe various statistical and analytical tools that draw on the utility of different methodologies and are aligned 
with the purpose of this research i.e. hypovitaminosis D among elderly individuals. A table generated (Table 2) through our evaluation 
describes the findings.

Researcher Year Sample Prevalence Cases
(Farouk., et al. 148 - 152) 2016 133 60%
(Khawaja., et al. 172 - 179) 2017 71 69%
(Pittas., et al. 70 - 78) 2010 Nil Nil
(Stoker., et al. 231 - 236) 2013 384 58%
(Williams., et al.) 2017 211 55%

Table 1: List of Studies Included in the Current Meta-Analysis and Sample Size.
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Author – 
Study Year

Salient Feature of the Study Strengths and Limitations of the Study Policy Implications Towards  
Elderly Health care

Farouk.,  
et al. 2016 [8]

•	 The study explored 133 patients with hip fracture
•	 Patients’ median age was 70 years. 51.9% were 

 females
•	 Patients were diagnosed with BMD and high BMI.
•	 Lack of abundant sunshine leads to  

hypovitaminosis D

The article is appropriate because it in-
corporates primary research in proving 
the relationship between hypovitamino-
sis D and the development of fatigue. 
The research is only centered on females, 
hence not actually balancing the concept 
of gender. 

The research is relevant because it 
has several practical implications. For 
instance, it uses primary research on 
females with a median age of 70 years. 
This shows that elderly people are the 
most affected by the problem of rela-
tionship fatigue. 

Khawaja.,  
et al. 2017 
[24]

•	 The article made weekly and daily comparisons 
for patients with hypovitaminosis D

•	 71 patients with hypovitaminosis D were involved 
in the study.

•	 Participants were assigned 2-dose regimens for 
cholecalciferol

•	 A negative correlation was found between serum 
25-hydroxy vitamin D for BMI

 The research conducts primary research 
on 71 patients. It finds a negative corre-
lation with between serum 25 (OH). The 
research does not, however, investigate 
the relationship between fatigue and hy-
povitaminosis D.

The research has some policy implica-
tions pointing to the introduction of a 
cholecalciferol regimen and examines 
BMI.

Pittas., et al. 
2010 [38]

•	 Calcium and phosphorus promote bone  
mineralization reducing risk of hypovitaminosis D

•	 Screening is necessary for reducing the plasma 
with total 25 hydroxyvitamin D.

•	 The routine part requires possible parental and  
enteral nutrition

•	 The restoration of optimal Vitamin D is done by 
way of a supplemental vitamin D that is needed for 
the sunlight in ultraviolet B radiation

The research is appropriate because it 
goes an extra mile in showing the useful-
ness of calcium and phosphorous in creat-
ing a strong Vitamin D body. The journal 
also focuses on the importance of nutri-
tion in promoting a stable and working 
health pattern. However, there are limits 
because the journal does not relate Vita-
min D to fatigue

The research points to hydroxyvita-
min D and its importance to enteral 
nutrition. The research pushes policy 
development on the restoration of Vi-
tamin D. 

Stoker., et al. 
2013 [45]

•	 Vitamin D has been linked to hip and knee  
osteoarthritis. 

•	 The study focused on adult patients who had  
undergone spine surgery that was involved in cer-
vical magnetic resonance imaging (MRI)

•	 The study compared at least 384 non-deficient  
patients and 162 Vitamin D-deficient.

•	 It was agreed that vitamin deficiency was  
associated with cervical disk herniation

 The publication shows the close relation-
ship between hip and multiple fatigues. 
The study conducted primary research on 
384 patients. Such patients are naturally 
confined to the house, hence lacking suf-
ficient sunlight. The study, however, in-
volved magnetic resonance imaging. This 
can be a major problem because it can 
also cause fatigue. 

The research moves towards intro-
ducing magnetic resonance imaging 
(MRI). The study, in particular, fo-
cused on cervical disk herniation. 

Williams., et 
al. 2017 [21]

•	 Reviewed conflicting data concerning the  
relationship between Vitamin D and fatigue

•	 Vitamin D is associated with sustained low-energy 
for fractures and compared with ankle sprains and 
osseous involvement

•	 Screening for hypovitaminosis D for plasma  
total of 25-hydroxyvitamin D as a routine patient  
requirement

The study examines data surrounding the 
relationship between Vitamin D and as-
pects of fatigue. However, the study does 
not conduct a primary research. In fact, it 
explains the screening of hypovitaminosis 
D for patient requirements

The research influences policy devel-
opment by showing the importance 
of screening for hypovitaminosis as 
routine part of patient requirements.

Table 2: Descriptive Analysis of Studies Evaluated for Describing Vitamin D Hypovitaminosis with Fatigue among Elderly Individuals.
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Results and Discussion
The data generated from our evaluations are summarized in Table 2. A total of five studies met our criteria that we evaluated exten-

sively. A comparative analysis of these studies suggests hypovitaminosis D impact on elderly individuals’ health. As evidenced from the 
meta-analysis, Vitamin D hypovitaminosis is a significant issue as far as elderly people are concerned. The relative mobility of older adults 
is limited, and they have to stay inside just getting minimal sunlight that contributes towards Vitamin D hypovitaminosis [35]. Exposure 
to sunlight is considered essential as far as Vitamin D metabolic aspects within the human body are concerned and the biochemical mech-
anisms described in the introduction section [36,37]. In general, it is considered that almost 50% of the World population is subjected to 
Vitamin D associated hypovitaminosis. However, the severity level gets more pronounced among elderly who are relatively less mobile 
and get minimal sunshine necessary for the synthesis of natural Vitamin D within the human body [16]. Based on these observations, it 
is entirely plausible to presume that Vitamin D deficiency is an epidemic, particularly among people having lesser sunlight and the one 
living in regions having lower sunshine. Vitamin D supplementation is usually recommended for inhabitants in the area having less sun, 
and mainly the number of sunlight exposure decreases among people residing in these regions. Although deficiency of Vitamin D into 
the human body can be reduced through external supplementation, however, the naturally synthesized component is considered more 
beneficial and easy to get metabolized. In this meta-analysis, the Khawaja., et al. study explored Vitamin D dosage strategies amongst 
Jordanians population suffering from Vitamin D hypovitaminosis [24]. A problem observed was the balanced levels of Vitamin D inter-
mediary metabolites mainly the maintaining required levels of 25(OH)D. Apparently, determining how much Vitamin D needed depends 
on a variety of factors, hence inducement is not always appropriate. It requires multiple testing to determine ideals level and develop 
appropriate guidelines. However, the serum levels of Vitamin D is considered as the primary reliable biomarker.

All research that was evaluated in this meta-analysis had a consensus that manifestation of fatigue among elderly patients is a result of 
severe hypovitaminosis D, which also lead to general skeletal pain. Knusten., et al. indicate that Vitamin D hypovitaminosis is very often 
misdiagnosed as chronic fatigue syndrome and depression [11]. Hence, the clinical implications of Vitamin D hypovitaminosis are highly 
significant particularly for the health care aspects of elderly people. Some studies suggest supplementation with Vitamin D as essen-
tial for managing elderly individuals health conditions mainly involving disease relevant to calcium and phosphorus requirements and 
several others [38]. This becomes more meaningful for the regions having relatively lesser sunlight where Vitamin D deficiency among 
elderly is manifested in the form of osteomalacia and several other ailments. During such stages, it sounds that calcium intake is almost 
zero. However, the underlying cause is lowered level of Vitamin D required for calcium absorption. Such a patient experiences no healing 
and a prolonged stay in hospital as well as pancreatic carcinoma. Based on the different experimental models, it has been found Vitamin 
D deficiency inhibits insulin secretions associated with the beta-cell functionality of hypovitaminosis D [39,40]. Among several others, 
Vitamin D deficiency induced oxidative stress is considered as the prominent factor in reducing insulin synthesis. The oxidative stress 
is linked with damage to bodily tissues.

It has also been suggested that Vitamin D hypovitaminosis D is a potential risk factor for multiple sclerosis [41,42]. Hypovitaminosis D 
as witnessed in older individuals may induce postural deformities among older individuals [43,44]. The human requirements for Vitamin 
D are such that the latter plays an important immunological role. Hypovitaminosis D 25 (OHD) and PTH for secondary hyperparathyroid-
ism (SHPT) can lead to Vitamin D insufficiency which creates conditions associated with osteoporotic or osteomalacic bone changes. 
There are consequences for calcium status as well as bone fragility and fracture, which might influence osteoporosis fracture risk.

A study by Stoker., et al. (2013) provides a robust assessment of hypovitaminosis D and cervical disk herniation [45]. This article 
further sheds light on how Vitamin D deficiency is associated with increased serum alkaline and phosphatase as well as parathyroid 
hormone PTH levels that result in an imbalance in certain necessary elemental turnover.

Limitations of the study

Major limitations of this study are that our conclusions are based on data generated from other laboratories with a strong presump-
tion of the validity of data. Furthermore, Vitamin D deficiency is an active area of research, and a plethora of literature exists related it lack 
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of Vitamin D and its impact on infants and juvenile health conditions [46-48]. However, the association of Vitamin D deficiency linkage 
with fatigue among elderly individuals is unique in nature and warrants further studies.

Conclusions and Recommendations

The prevalent data reaffirms the previous findings that lack of energy due to Vitamin D deficiency is correlated with the risks elderly 
individuals face. Lesser energy levels associated with fatigue are considered as the major factor contributing towards uncontrolled body 
movements and mainly falls leading to fractures and injuries. Several clinical trials have reaffirmed Vitamin D hypovitaminosis suggesting 
clinical management of serum Vitamin D levels among elderly population and a regular checkup [19,49-51]. Data emerging from the cur-
rent meta-analysis clearly suggest a close relationship between fatigue in older persons and Vitamin D hypovitaminosis. A critical evalua-
tion of current studies further elaborates on hypovitaminosis defining an association between the supplies of calcium and phosphorous. 
The existing literature provides a well-detailed account of the human subjects, suffering from Vitamin D hypovitaminosis. The research 
adopted a meta-analysis strategy, as a way to analyze, scrutinize and evaluate the opinions of other researchers. The research, therefore, 
suggests that elderly people are more prone to fatigue because they are more likely to suffer from Vitamin D hypovitaminosis.

It is also important to keep in mind that between the two D2 and D3 which form of vitamin should be supplemented in nutrition. 
This issue has been discussed by several studies. However, a recent clinical trial conclusively suggests vitamin D3 is the better option for 
individuals of all ages. As such, based on the information generated from our meta-analysis and existing studies future efforts should be 
directed towards monitoring levels of vitamin D (D2 and D3) among elderly and in case the levels are lowered, efforts should be to stabi-
lize its serum levels that can ultimately improve the quality of life among elderly individuals.
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