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' ABSTRACT ’ The older population is at a high risk of Vitamin-D deficiency due to decreased cutaneous synthesis and dietary intake of

Vitamin-D. In recent years, emerging evidence has linked Vitamin-D not only to its known effects on calcium and bone
metabolism, but also to neurocognitive functions. Aging is a natural process and preserving intact cognition plays a very important role in healthy
aging. Hence there is a need to evaluate whether Vitamin-D deficiency affects memory in the elderly. The objectives of this study is to assess
Serum 25(OH) Vitamin-D in the elderly, and to assess Cognitive functions in the elderly with different levels of Vitamin-D. This study involved
80 healthy elderly subjects with consideration of inclusion and exclusion criteria. Written informed consent was taken. For each subject, fasting
blood sample of 4ml was collected for Serum 25(OH) Vitamin-D assessment. Anthropometric measurements were taken. 24-hour dietary recall,
General history questionnaire and Spreen & Stauss Neuropsychology battery of tests were administered. Results were compiled and statistically
analyzed. The results show that Elderly with Vitamin-D deficiency had statistically significant low scores in all parameters (P < 0.05), especially
with executive function & processing speed. It can be concluded that Low 25(OH)D levels were associated with worse global cognitive function

and greater decline in psychomotor speed and executive function.
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INTRODUCTION

Indian aged population is presently the second largest in the world. The
absolute number of the over 60 population in India is expected to
increase to 137 million 2021 (Jay prakash Indira, WHO). In 2019 pan-
India study found that 70-90 per cent of Indians are deficient of the
sunshine vitamin, and the deficiency can have adverse consequences
not only on bone health in elderly but also on other non-skeletal
functions.

As people get older, skin thickness and 7-DHC content decrease,
leading to decreased capacity of the skin to produce vitamin D. The
skin loses more than 50% of its ability to produce vitamin D at 70 years
of age compared with 20 years of age. These risks may be further
exacerbated in certain racial or gender groups due to excess
comorbidities, differences in nutritional requirements, and variation in
dietary intakes. Aging is a natural process and preserving intact
cognition plays a very important role in healthy aging. Cognitive
decline and dementia are common in older adults, although their
causes remain unclear. Vitamin D has been implicated as being
important for maintaining cognitive function in old age. (Perez L et al
2011,AmerMetal 2012).

Hence there is a need to evaluate whether Vitamin-D deficiency affects
cognition in the elderly of Bangalore city, who are genetically different
from the group of subjects referred in the literature.

OBJECTIVES

A. Toassess Serum25(OH) Vitamin-D in the elderly.

B. To assess Cognitive functions in the elderly with different levels
of Vitamin-D.

MATERIALS & METHODS

In this case control study after procuring the ethical clearance, 80
elderly aged more than 60 years were recruited from an enrichment
center in Bangalore. To be included in this study the subjects were 1) to
have no history of Alzheimer's hepatic disorders, renal disorders, Bone
related Disorders, Chronic Systemic disorders, intake of vitamin D or
Calcium supplements or drugs known to influence Vitamin D
metabolism and sleep, 2) Possessing Verbal communication skills
necessary to understand and respond to questions, 3) to be able to care
for themselves independently (Informed consent was taken from all
subjects or their families if the subject was unable to read or write), 4)
to be non-alcoholic and non-smokers, 5) more than High school level
education.6) H/o Diabetes Mellitus, Hypertension, Stroke, Myocardial
Infarction, Thyroid dysfunction, and head injury. The study was done

during the period of June to August 2019 which is neither winter nor
summer in Bangalore city. After explaining the entire procedure,
Written Informed consent was obtained. General Physical
examination and systemic examination was done. Demographic
characteristics, past medical history and use of medications were
collected via structured questionnaire. Height and weight were
measured, and BMI calculated using Quetlet's Index (wt in kg/ Height
inm?2).

MEASUREMENT OF SERUM VITAMIND LEVELS:

This study measured serum 25-hydroxyvitamin D, which is the best
indicator of vitamin D conditions in the body [Norman AW].
Specimens were kept frozen until they were analyzed by fully
automated chemiluminescence immunoassay method. This study used
20 ng/mL as the cut-point for serum vitamin D deficiency. Less Than
20ng/dl were categorised as Cases and more than 20ng/dl as controls.

COGNITION DOMAINS:

Cognition domains assessed were psychomotor speed using digit
symbol substitution test, sustained attention using digit vigilance test,
executive functions which grades the semantic memory by Category
fluency test and verbal memory (short and long term) by a passage test
[Spreen & Strauss, 1998;Lewis RE ,1998;Raghavan DV, 2016].

STATISTICALANALYSIS:

Data entry and analysis was done on SPSS software version 17.
Results of continuous measurements are presented in mean [ ] SD and
results of categorical measurements are presented in number (%).
Statistical test applied are student t test (two tailed, independent) and
Pearson's Chi- square test and p value of less than 0.05 was considered
as significant.

RESULTS

After procuring the results of serum analysis, all the parameters were
tabulated, and statistical treatment was given to the data and
represented in appropriate charts, graphs, and tables. Serum 25(OH) D
levels of all the subjects were measured. Based on Vitamin D
concentration subjects were classified into cases and controls.

STUDY SAMPLE:
CASES: 60 Subjects with decreased Vitamin-D levels
CONTROLS: 20 Subjects with normal Vitamin-D levels.

The baseline characteristic of the participants is shown in Graph 1,
Graph 2 and Graph 3. Age distribution of participants is shown in
Graph 1.
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Graph 2 shows The BMI of subjects ranged from 14.46 to 52.36. Both
males and females had BMI within WHO said limits of Normal to
Overweight category. None of them were obese.

GRAPH -3 Dietary habits of subjects
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The subjects consisted of 43 Vegetarians (54%) and 37 Non-
Vegetarians (46%). All the subjects consumed the same diet every day.
The dietary calcium intake was 978 mg per day. The energy intake
from 24hr diet was 1810 kcal per day. Vitamin D intake was negligible
through food., even in the non-vegetarian group of subjects, as they
hardly consumed non vegetarian food.

GRAPH -4 Comparison of 25(OH)D levels in cases and controls of
the study groups
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TABLE - 1 Analysis of cognitive domains in Cases (Vitamin D
deficient) and Controls (Vitamin D Sufficient)
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DISCUSSION

In this Case Control study, 80 elderly citizens of age more than 60 years
who met the inclusion and exclusion criteria were recruited for the
study after obtaining the ethical committee clearance. Serum 25(OH)
D were estimated and all the results were tabulated, statistically treated
and expressed in appropriate graphs and tables. Age distribution of
participants is shown in Graph 1. The Mean + SD age of subjects
ranged from 65 to 91 years with a mean age (+SD) of 67 (£7.1) years
for cases and 67 (+7.1) years for controls. Wortsman et al in their study
have proven that vitamin D bioavailability is affected by obesity.
Graph 2 shows average BMI of the subjects which was 25.59 (£6.46)
kg/m2. The average BMI of female subjects was 26.78 (+6.78) kg/m2
whereas the average BMI of male subjects was 23.90 (+£5.48) kg/m2.
Both the groups were not obese, thus nullifying one of the confounding
factors that would have affected this study. Graph 3 shows the dietary
habits of the subjects. There were 46% nonvegetarians and 54%
vegetarians in the study. All subjects consumed the same diet every
day. Vitamin D intake was almost negligible through vegetarian food.
Moreover, the non-vegetarians in the group hardly consumed any non-
vegetarian food.

SERUM VITAMIND LEVELS:

Graph 4 shows comparison of serum 25(OH)D levels of Cases and
Control study groups. Several previous studies like Fradinger et al and
Holick MF et al have reported low serum 25(OH)D levels in the older
population. Older adults are at a risk of lower vitamin D due to decr
cased cutaneous synthesis, decreased dietary intake, and decreased
intestinal absorption. In this study the dietary intake of vitamin D was
negligible. This was in accordance with study done by Omdahl et al.
With advancing age, a gradual vitamin D deficiency becomes evident.
This is due to a reduction of the concentration of 7-dehydrocholesterol
in the epidermis, typical during aging, and to a consequent decrease of
synthesis under UV irradiation. On the other hand, a decreased
exposition to UV light is frequent in the elderly people. In addition, a
low nutritional intake of vitamin D is present.

COGNITIVE DOMAINS:

It has long been known that calcitriol (1,25-dihydroxycholecalciferol),
the bioactive form of 25 (OH)D, plays a crucial role in phosphate
homeostasis, bone mineralization and regulating levels of calcium.
However, accumulating evidence suggests previously unsuspected
roles for vitamin D in brain development and neuroprotection. Low
levels of serum 25(OH)D may be associated with an increased risk of
neurologic diseases such as multiple sclerosis, and Parkinson disease.
(Newmark 2007,Munger KL 2006). Vitamin D receptors are present in
a wide variety of cells, including neurons and glial cells, and genes
encoding the enzymes involved in the metabolism of vitamin D are
also expressed in the brain.(McCann JC 2008) .In a study by Buell and
Dawson-Hughes it is emphasized that vitamin D may be neuropr
otective through antioxidative mechanisms, immuno modulation,
neuronal calcium regulation, detoxification mechanisms, and
enhanced nerve conduction. Vitamin D may play a role in brain
detoxification pathways by reducing cellular calcium, inhibiting the
synthesis of inducible nitric oxide synthase, and increasing levels of
the antioxidant glutathione. Vitamin D stimulates neurogenesis and
regulates the synthesis of neurotrophic factors, which are important for
cell differentiation and survival. Vitamin D is also an immuno
suppressor and may inhibit autoimmune damage to the nervous
system. Calcitriol stimulates f-amyloid phagocytosis and clearance
while protecting against apoptosis. (Buell JS et al, 2008; Garcion et al
2008;Masoumi etal, 2009)

FIGURE-1 Mechanism of Cognitive Decline
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Llewellyn and colleagues observed a significant association between
low levels of 25(OH)D and increased odds of cognitive impairment.
Similarly, Buell and colleagues observed a positive association
between 25(OH)D levels and tests of executive function and
processing speed, but not memory. Likewise, Lee and colleagues
observed a significant positive association between 25(OH)D levels
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and a test of sustained attention, but not with memory or visuospatial
ability. Similar to these findings, results of the current study suggest
that low serum 25(OH)D level is associated with cognitive
dysfunction. Low levels of 25(OH)D may be particularly detrimental
to Speed, attention and executive functions, whereas other cognitive
domains such memory may be relatively preserved.

CONCLUSION

In conclusion, limited yet growing literature indicates that Vitamin D
deficiency is a potential risk factor for cognitive decline. Current study
provides an important extension to the existing literature. Based on the
results of this study, Cognition can be improved in the elderly by
making them aware of the importance of nutrition and providing
regular examinations checking their Serum Vitamin-D levels, and
supplementing Vitamin-D to the elderly to enhance cognition and thus
the quality of life.
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