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Abstract: Until now, the role of various micronutrients on the risk of Alzheimer's disease is still widely debated, including the role of 

calcitriol and folic acid in patients with alzheimer's disease. The study aims to present the results of an analysis related to the significant 

role of calcitriol and folic acid in alzheimer's disease. The criteria for articles used in this literature review study are 1) focus on the role 

of calcitriol and folic acid in alzheimer's disease; 2) articles published in national l and international journals; 3) articles published in 

the last 10 years; 4) contain keywords calcitriol or folic acid and alzheimer. The total number of articles used in this study was 9 

articles, mostly from international journals. The results showed that folic acid is one of the micronutrients that affect cognitive function 

and alzheimer's risk where folic acid administration in alzheimer's patients can improve cognitive processes. Furthermore, the role of 

calcitriol and vitamin D on the risk of alzheimer is believed to be very important where calcitriol deficiency can increase the risk of 

alzheimer. Therefore, it is important for people, especially the elderly, to pay attention to the intake of macro and micro nutrients in the 

body. This literature review is expected to be a reference for the general public to pay attention to nutritional content, especially 

calcitriol and folic acid to prevent alzheimer's disease.  
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1. Background 
 

Developments and advances in medicine have made human 

life expectancy longer and reduced the risk of death. The 

low mortality rate has made the elderly population quite 

large. The increase in life expectancy and length of human 

life with the development of medical science is a positive 

thing because everyone should strive to maintain survival. 

However, the elderly are very vulnerable to various diseases 

and some of these diseases cannot be treated. One of the 

diseases that elderly people are prone to is dementia. Gustri 

(2019) states that dementia is a human condition that 

experiences cognitive decline that is severe enough to 

interfere with activities in daily life both personal and social 

activities. Old age is an age where it is very risky to suffer 

from dementia as Hartati and Widayanti (2010) state that 

increasing age is in line with the increasing risk of suffering 

from dementia. Therefore, dementia is a frightening specter 

for the elderly population and society.  

 

Dementia causes a person to lose memory of daily activities, 

memory of others, memory of time and place, and even lose 

memory of oneself (Setyowati et al.2019). One of the 

dementias that is often found in the community is 

Alzheimer's. Alzheimer's disease is a neurodegenerative 

disease in which the death of nerve cells in the brain will 

cause a decline and decrease in cognitive and intellectual 

power, resulting in disruption of social activities and 

professional activities of a person (Sari et al., 2022). Nisa 

and Lisiswanti (2016) explain that among the main factors 

that cause someone to suffer from alzheimer's are age, 

genetics and family history as well as social activity factors 

where aging is the biggest risk factor for this disease. 

Meanwhile, Sengkey et al. (2017) state that alzheimer's is 

the fourth leading cause of death for the elderly population 

in developed countries where women suffer more than men. 

Alzheimer's dementia is characterized by progressive 

atrophy and gliosis of the temporal lobe and hippocampus 

then accompanied by other related cortices and finally in the 

primary motor and sensory cortex (Nisa and Lisiswanti, 

2016). In the management of alzheimer's disease, there is no 

drug that can cure it to date and the administration of drugs 

can only reduce the rate of development of alzheimer's 

suffered by humans (Sianturi, 2021). Therefore, what can be 

done for the treatment of alzheimer's disease is to prevent 

the occurrence of this disease to prevent the progressivity of 

alzheimer's itself.  

 

Being old is not the only cause of someone suffering from 

alzheimer's, but of course it is related to other risk factors 

including family history and genetics. As Purnakarya (2009) 

explains that eating patterns, education level, nutritional 

status, macronutrient intake, and micronutrient intake also 

greatly affect the risk of alzheimer's. Krisdyana (2020) adds 

that there are many factors that cause dementia, including 

nutritional intake and nutritional status. Gustri (2019) 

explains that nutrient intake is an important factor that 

affects the health of the elderly community and reduces the 

risks associated with aging and deterioration of intellectual 

function. So, nutrition is an important part of the risk of 

suffering from alzheimer's. Macronutrient intake in the body 

is a nutrient that is needed by the body in large quantities 

including carbohydrates, protein and fat where high intake 

of fat and saturated fat can increase the risk of senile 

dementia. In addition to macronutrients, micronutrients are 

also important to consider which also have a significant 

effect on body health. As Gustri (2019) states that 

micronutrients are also needed by the body, including the 

elderly, which function to regulate the body in launching the 

oxidation process, maintaining normal nerve and muscle 

function, for tissue vitality and supporting various other 

body functions.  

 

Utami (2013) states that among the micronutrients that are 

often deficient are folic acid, vitamin B6 and vitamin B12. 

In addition, vitamin D deficiency is also often found in 

humans (Wicitania, 2016). Everyone of all ages basically 
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needs micronutrient intake in the body, it's just different in 

terms of the quantity needed. The elderly community needs 

to pay attention to micronutrient intake in the body in order 

to improve cognitive function and to reduce disturbances in 

cognitive function (Harna et al., 2020). Kristy and 

Mahmudiono (2022) explained that optimal acquisition of 

nutrients from food, such as folic acid, omega - 3 fatty acids, 

amino acids, vitamins B12, A, C, D and E, zinc, selenium, 

and probiotics, are among the alternatives that can be 

applied by the community as a preventive effort in reducing 

mental health - related problems. According to Aisyah 

(2009), adequate intake of vitamins A, E, C, Fe and Zn is 

believed to reduce the risk of senile dementia in the elderly. 

Likewise, research conducted by Triantari (2011) found that 

the intake of vitamin B12 in the body has a significant 

influence on cognitive function in the elderly community.  

 

In general, it can be ascertained that adequate micronutrient 

intake in the body can maintain cognitive function in the 

elderly community. As Rahmawati et al. (2012) also 

explained that through the fulfillment of micronutrient 

intake, vitamins C and E have a significant relationship the 

cognitive function of the elderly community. One of the 

concerns in the discussion of micronutrients is folic acid, 

which is one of the micronutrients needed by the body. 

According to Kristy and Mahmudiono (2022), folic acid 

functions to maintain and maintain nerve cells which also 

includes maintaining nerve cells in the brain so that it can 

reduce the risk of suffering from mental illness, such as 

depression. Apart from folic acid, the role of vitamin D is 

also very important and is minimally discussed in various 

studies, especially discussions related to carcitriol. Earlia et 

al. (2020) state that calcitriol [1, 25 (OH) 2D] is the active 

form of vitamin D and binds to vitamin D receptors (RVD) 

in the nucleus of target tissues. Glade (2013) states that 

vitamin D affects many human diseases including cognitive 

impairment and alzheimer's disease. Not enough research 

has detailed the function and significant role of calcitriol and 

folic acid on alzheimer's disease. To find out the significant 

role of calcitriol and folic acid on alzheimer's disease, a 

discussion of articles that examine the role of calcitriol and 

folic acid on alzheimer's disease is needed. Therefore, this 

research is a literature review on the topic of the role of 

calcitriol and folic acid on alzheimer's disease. This 

literature review is expected to be a reference for the general 

public to pay attention to nutritional content, especially 

calcitriol and folic acid to prevent alzheimer's disease.  

 

Research Methods 

The writing of this article uses a literature review technique 

which is carried out based on various relevant previous 

studies. In general, writing a literature review article or 

literature review consists of 4 stages, namely 1) selection of 

themes and topics that are the focus of the review; 2) search 

and collection of articles relevant to the topic or theme that 

has been determined previously; 3) the process of analyzing 

and synthesizing the literature obtained; 4) organization of 

writing. The main topics discussed in this article are related 

to the role of carcitriol on alzheimer's disease and the role of 

folic acid on alzheimer's disease. Journal selection 

techniques are carried out by considering keywords and 

years of publication. The keywords used as a reference for 

the selection of articles used are carcitriol, Folic Acid and 

alzheimer's disease. Therefore, the criteria for articles used 

in this literature review study are 1) focus on the role of 

carcitriol and folic acid in alzheimer's disease; 2) articles 

published in national and international journals; 3) articles 

published in the last 10 years; 4) contain keywords calcitriol 

or folic acid and alzheimer. Articles that did not meet the 

above criteria were not included in the literature review. The 

total number of articles used in this study was 9 articles, 

mostly from international journals.  

 

2. Results and Discussion 
 

This section discusses the results and discussions related to 

the results of the literature review on the role of calcitriol 

and folic acid in preventing alzheimer's disease. The 

discussion consists of two main parts, namely the first part 

of the role of folic acid on alzheimer's disease and the role of 

calcitriol on alzheimer's disease.  

 

1) Role of Folic Acid in Alzheimer's Disease 

Based on the results of the literature review on a total of 9 

articles that have been determined with criteria that have met 

the criteria to be used as a source of literature review for the 

study of the role of carcitriol and folic acid on alzheimer's 

disease, the significance of the role of calcitriol and folic 

acid on alzheimer's disease and the effectiveness of the 

combination of the role of carcitriol and folic acid with other 

micronutrients against alzheimer's disease both in preventing 

and reducing the progressivity of alzheimer's in the elderly. 

A total of 9 articles were reviewed based on reference 

source, year, method, intervention, and review results. 

Among the 10 articles, there are 5 articles that examine the 

role of folic acid in alzheimer's disease. Table 1 shows the 

results of the review that has been done on 5 articles.  

 

Table 1: Review Results: Role of Folic Acid in Alzheimer's 

NO Reference Source Sample Design Review Results 

1 Chen et al. 

121 elderly who 

are over 60 years 

old 

Treatment with donepezil 

and treatment with or 

without folic acid 

1) Folic acid treatment benefits Alzheimer's disease patients 

2) Treatment with a combination of folic acid and donepizel 

provides benefits for cognition and memory problems 

2 Ma et al. 
168 people who 

met the criteria 

Treatment with daily 

folic acid administration 

(400 μg) 

1) Folic acid contains substances to improve memory 

2) Folic acid administration for 12 months was shown to 

significantly improve cognitive processes 

3 Setyowati et al. 64 respondents 
Analytical Survey 

Research Methods 

1) Most of the elderly suffer from impaired cognitive function 

caused by low intake of B12 

and folic acid 

4 Ma et al. 

240 people 

aged 65 years or 

older 

Treatment with folic acid 

only, Treatment with 

vitamin B12 only, 

1) The combination of folic acid and vitamin B12 significantly 

affects the cognitive processes of the elderly 
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Treatment with folic acid 

+ vitamin B12, control 

without any treatment1 

2) The performance provided by the combination treatment of folic 

acid and vitamin B12 is better than the treatment with folic acid 

alone or the treatment with vitamin B12. 

5 Hama et al. 

45 people with 

cognitive 

impairment 

Treatment with folic acid 

intake (5 mg/day) for 

28 to 63 days 

1) Through consideration of various other factors, folic acid may 

ameliorate the cognitive impairment of a person with folic acid 

deficiency, at least for a short period of time. 

 

Folic acid is one of the micronutrients needed by the body to 

maintain health. As one of the body's micronutrients, folic 

acid intake in the body is important to be maintained in a 

balanced condition both at a young age and especially in old 

age. Based on Table 1, it can be concluded that folic acid has 

an important influence on human cognitive health, especially 

in old age. Some studies show that with only folic acid 

treatment, especially in old age, it is proven to significantly 

improve cognitive processes (Ma et al., 2016). The results of 

this study are in line with a survey conducted by Setyowati 

et al. (2019) that most of the elderly suffer from impaired 

cognitive function caused by low intake of B12 and folic 

acid. From some of the above studies it can be concluded 

that folic acid is one of the micronutrients that affect 

cognitive function and the risk of alzheimer.  

 

In addition to folic acid, there are many other important 

micronutrients that are essential for the body that are also 

important in maintaining normal human cognitive function 

in old age. As Aisyah (2009) states, adequate intake of 

vitamins A, E, C, Fe and Zn is believed to reduce the risk of 

senile dementia in the elderly. Triantari (2011) found that 

the intake of vitamin B12 in the body has a significant 

influence on cognitive function in the elderly. Therefore, the 

combination of folic acid and other nutrients should be able 

to prevent and improve the cognitive function of people with 

alzheimer's disease. This is evidenced by research by Ma et 

al. (2019) that the performance given through a combination 

treatment of folic acid and vitamin B12 is better in affecting 

cognitive function than treatment only with folic acid or 

treatment with vitamin B12. Chen (2016) also explained that 

treatment with a combination of folic acid and donepezil 

provides benefits to cognition and memory problems. 

Likewise, Hama et al. (2020) state that through 

consideration of various other factors, folic acid can improve 

cognitive damage in someone who experiences folic acid 

deficiency. Folic acid contains components that can improve 

memory. Treatment by giving a combination of folic acid 

with other important nutrients to people with alzheimer's is 

believed to provide better cognitive function.  

 

2) Role of Calcitriol in Alzheimer's Disease 

Next is a discussion related to the role of calcitriol in 

alzheimer's disease. A total of 9 articles were reviewed 

based on reference source, year, method, intervention, and 

review results. Among the 9 articles, there are 4 articles that 

examine the role of calcitriol on alzheimer's disease. Table 2 

shows the results of reviews that have been carried out on 4 

articles.  

 

Table 2: Review Results: Role of Calcitriol (Vitamin D) on Alzheimer's 
NO Reference Source Sample Design Review Results 

1 Moon et al. 412 participants 
Prospective 

Study 

1) Severe vitamin D deficiency is associated with the risk of cognitive 

impairment and dementia, especially in the elderly. 

2 Feart et al. 916 participants 
Prospective 

Cohort 

1) Maintaining adequate vitamin D levels in the body for the elderly can 

contribute to reducing cognitive decline and preventing dementia 

3 Licher et al. 
6220 participants aged 

55 years or older 

Prospective 

Cohort 

1) Low vitamin D concentrations are associated with a higher risk of 

dementia in humans 2) Vitamin D levels were measured through serum 25 

- hydroxyvitamin D levels. 

4 Zhao et al. 

1759 non - dementia 

participants aged 65 

years or older 

Prospective 

Cohort 

1) Vitamin D concentration in the body is associated with dementia risk 2) 

Higher vitamin D intake has the effect of reducing the risk of dementia in 

multiethnic groups. 

 

Calcitriol is the best vitamin D supplement for alzheimer's 

disease because calcitriol is the active form of vitamin D3 

metabolites (Lu'o'ng and Nguyễn, 2013). Vitamin D is one 

of the important nutrients in our body. Based on table 1, it 

can be concluded that there is a relationship between vitamin 

D levels in the body and the risk of disruption of cognitive 

function and dementia in the elderly community. As Moon 

et al. (2015) explained that severe vitamin D deficiency is 

associated with the risk of cognitive impairment and 

dementia, especially in the elderly. Therefore, maintaining 

adequate vitamin D levels in the body for the elderly can 

contribute to reducing cognitive decline and preventing 

dementia (Feart et al., 2017; Zhao et al., (2020). 

Furthermore, Licher et al. (2017) stated that low vitamin D 

concentrations are associated with a higher risk of dementia 

in humans where vitamin D levels are measured through 

serum levels of 25 - hydroxyvitamin D. In general, it is 

found that vitamin D levels in the body are believed to have 

an important role in improving human cognitive function.  

 

So far, not many specific studies have been found that 

discuss the role of calcitriol on alzheimer's where most 

vitamin D levels are measured through serum levels of 25 - 

hydroxyvitamin D. However, calcitriol is a conversion of 25 

- hydroxyvitamin D (Salim, 2014) so that the analysis 

related to 25 - hydroxyvitamin D can also be generalized to 

calcitriol. Several other relevant studies have also revealed 

that calcitriol has an important role in the risk of alzheimer's 

disease. Lu'o'ng and Nguyễn (2011) stated that calcitriol is 

very well used for alzheimer's disease because it is the active 

form of vitamin D. Vitamin D with its active form calcitriol 

is considered a neuroprotective agent (Ali, 2022). So far, the 

role of calcitriol and vitamin D on alzheimer's risk is 

believed to be very important where calcitriol deficiency can 

increase the risk of alzheimer. However, further research is 

still needed to find a more definitive result through 
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treatments with calcitriol in alzheimer's patients. Finally, this 

literature review is expected to be a reference for the general 

public to pay attention to nutritional content, especially 

calcitriol and folic acid to prevent alzheimer's disease.  

 

3. Conclusion 
 

Alzheimer's is a neurodegenerative disease in which the 

death of nerve cells in the brain leads to cognitive and 

intellectual decline. There are many factors that cause 

dementia, including nutritional intake and nutritional status. 

Among the important nutrients in the body are folic acid and 

calcitriol (vitamin D). Folic acid is one of the micronutrients 

that affect cognitive function and the risk of alzheimer's 

where folic acid administration in alzheimer's patients can 

improve cognitive processes. Treatment by giving a 

combination of folic acid with other important nutrients to 

people with alzheimer's is believed to provide better 

cognitive function. Furthermore, the role of calcitriol and 

vitamin D on the risk of alzheimer's is believed to be very 

important where calcitriol deficiency can increase the risk of 

alzheimer. However, further research is still needed to find a 

more definitive result through treatments with calcitriol in 

alzheimer's patients. Therefore, it is important for people, 

especially the elderly, to pay attention to the intake of macro 

and micro nutrients in the body. This literature review is 

expected to be a reference for the general public to pay 

attention to nutritional content, especially calcitriol and folic 

acid to prevent alzheimer's disease.  
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