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Abstract  
Background: Cognitive dysfunction is one of the health problems associated with elderly. 
Oxidative stress is thought to play a role in the neurodegenerative process through 
increased production of free radicals that cause nerve cell damage. Vitamin E is an 
antioxidant that protects cell membranes from oxidative damage, whereas 
malondialdehyde (MDA) is a biomarker of oxidative stress produced by lipid peroxidation. 
The objective of this study is to analyze the association of vitamin E intake and MDA levels 
with cognitive function among elderly residents of Budi Mulia 1 Nursing Home in DKI 
Jakarta, Indonesia. 
Methods: This secondary study employed a cross-sectional design using data derived 
from a primary study investigating the association between zinc intake, superoxide 
dismutase activity, and cognitive function among elderly. A total of 85 participants met 
the inclusion and exclusion criteria. Vitamin E intake was assessed using a Semi-
Quantitative Food Frequency Questionnaire (SQ-FFQ), plasma MDA levels were measured 
from stored plasma samples, and cognitive function was evaluated using the Indonesian 
version of the Montreal Cognitive Assessment (MoCA-Ina). 
Results: The median age of the participants was 69 years (range: 60–91 years). The 
median vitamin E intake, plasma MDA level, and cognitive function score were 3.7 mg/day 
(2.5–3.8), 2.85 nmol/mL (1.88–6.77), and 16 (1–30), respectively. No significant 
association was found between vitamin E intake and cognitive function (r = 0.027; p = 
0.806), nor between plasma MDA levels and cognitive function (r = 0.096; p = 0.380). 
Conclusion: There was no significant association between vitamin E intake or plasma MDA 
levels and cognitive function among elderly. 
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Introduction 
 
Elderly represent one of the population groups experiencing the most significant demographic 
shift worldwide. According to Indonesian Law Number 13 of 1998 concerning the Welfare of 
Older Persons, elderly are individuals aged 60 years and above.¹ It is estimated that by 2030, one 
in six people globally will be aged 60 years or older, and the number of individuals aged 60 years 
and above is projected to reach 2.1 billion by 2050.² Indonesia is currently entering an ageing 
population period, characterized by approximately 12% of its population being classified as 
elderly in 2024.³ In DKI Jakarta, the proportion of elderly has reached 10.64% of the total 
population.⁴ 

The growing older adult population presents both opportunities and challenges for national 
development. If elderly remain healthy and productive, this demographic transition may provide 
Indonesia with a second demographic dividend.⁵ However, the increasing number of elderly is 
accompanied by a higher prevalence of cognitive decline, characterized by impairments in 
memory, attention, language, and problem-solving abilities.⁶˒⁷ Such decline may limit 
individuals’ participation in family and social activities, ultimately increasing the burden on 
caregivers and society.⁸ 

Micronutrients, including vitamins, minerals, and antioxidant compounds found in food, such 
as vitamins A, C, D, and E, as well as selenium, have received considerable attention because of 
their potential role in neuroprotection and the maintenance of cognitive function.⁹ Devarshi, et 
al.10 reported that higher intakes of vitamins C, D, and E, folate, and carotenoids among elderly 
were associated with better cognitive performance, particularly in memory and executive 
function. In addition, Devore, et al.¹¹ found that adequate intakes of vitamins C and E were 
associated with a lower risk of cognitive decline and Alzheimer's disease over time. 

Cognitive function and oxidative stress are closely related, as oxidative stress may adversely 
affect cognitive performance. Oxidative stress is defined as an imbalance between free radicals 
(pro-oxidants) and antioxidants that can lead to tissue damage. ¹² One of the biomarkers of 
oxidative stress is malondialdehyde (MDA), the final product of cellular lipid peroxidation 
derived from polyunsaturated fatty acids. ¹³˒¹⁴ Numerous studies have demonstrated that MDA is 
a stable and reliable indicator of lipid peroxidation and serves as an accurate biomarker of 
oxidative stress.¹⁵ 

Vitamin E is a potent antioxidant capable of donating a hydrogen ion from its hydroxyl (OH) 
group to neutralize free radicals. Through this mechanism, vitamin E terminates lipid peroxidation 
chain reactions, protects cells from oxidative damage, and helps reduce oxidative stress and 
inflammation associated with ageing and age-related diseases.¹⁶˒¹⁷ Power, et al.¹³ reported that 
vitamin E supplementation may provide beneficial effects on working memory among elderly. 
Furthermore, Ortega, et al.¹⁸ demonstrated an association between vitamin E status and cognitive 
function in elderly aged 65–91 years. 

Previous research conducted using the same cohort demonstrated that cognitive impairment 
was present in 84.7% of elderly, while superoxide dismutase (SOD) activity explained 15.9% of 
the variation in cognitive function. However, no significant association was observed between 
zinc intake and either SOD activity or cognitive function among elderly.¹⁹ Since the primary study 
focused on zinc intake and SOD activity, the potential contribution of vitamin E intake, a major 
lipid-soluble antioxidant, and malondialdehyde (MDA), a biomarker of lipid peroxidation and 
oxidative stress, to cognitive function remains unclear. 

The present study is a secondary analysis derived from the same cohort but addresses a 
different scientific question by examining the association between vitamin E intake, plasma MDA 
levels, and cognitive function. Unlike the primary study, which investigated zinc intake and SOD 
activity,¹⁹ this study evaluates dietary antioxidant intake together with a biomarker of oxidative 
stress, thereby providing complementary evidence regarding the potential role of antioxidant 
nutrition and lipid peroxidation in cognitive ageing. Consequently, this secondary analysis 
extends the findings of the primary study by providing additional scientific evidence on nutritional 
and oxidative stress-related factors associated with cognitive function among elderly. 
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Therefore, this study aimed to analyze the association between vitamin E intake and 
malondialdehyde (MDA) levels, as a biomarker of oxidative stress, and cognitive function among 
elderly. 
 
Methods 
 
This secondary study employed a cross-sectional design to analyze the association between 
vitamin E intake, malondialdehyde (MDA) levels, and cognitive function among elderly. Both 
primary and secondary data were utilized. The primary data consisted of stored biological samples 
obtained from the primary study, specifically blood plasma samples used for the measurement of 
plasma MDA levels. Secondary data were derived from the primary study and included 
participant characteristics, energy intake, vitamin E intake, cognitive function, and physical 
activity. 

The primary study was conducted at the Budi Mulia 1 Nursing Home in DKI Jakarta, 
Indonesia, between July and September 2024. Measurement of plasma MDA levels was 
performed at the Department of Biochemistry and Molecular Biology Laboratory, Faculty of 
Medicine, Universitas Indonesia. 

The target population comprised all residents of the Budi Mulia 1 Nursing Home who had 
been enrolled as participants in the primary study. Study participants were selected from the target 
population based on the primary study inclusion criteria and the availability of stored plasma 
samples that met the required quality standards. Total sampling was applied to all eligible 
participants from the primary study who fulfilled the inclusion and exclusion criteria.  

The inclusion criteria were: (1) male or female residents aged ≥60 years who had participated 
in the primary study; (2) willingness to participate as indicated by written informed consent; and 
(3) availability of stored plasma samples of adequate quality, defined as samples that had been 
stored continuously at −20°C since collection (approximately one year), had not undergone 
repeated freeze–thaw cycles, had sufficient volume for laboratory analysis, and showed no visible 
hemolysis. The exclusion criteria were: (1) acute illness or severe pain at the time of the primary 
study; (2) coagulation disorders; (3) smoking or alcohol consumption within one year before the 
primary study; (4) refusal to participate; and (5) plasma samples that showed hemolysis, had not 
been consistently stored at −20°C, had undergone repeated freeze–thaw cycles, or had insufficient 
volume for MDA measurement.  

A total of 96 elderly were initially screened for participation in the primary study. Of these, 
86 fulfilled the eligibility criteria and provided written informed consent. During the study period, 
one participant withdrew because they permanently left the nursing home, resulting in a final 
sample of 85 participants included in the present secondary analysis. No missing data were 
identified for variables included in the present analysis; therefore, all 85 participants were 
included in the statistical analyses. 

Vitamin E intake was assessed using the validated Semi-Quantitative Food Frequency 
Questionnaire (SQ-FFQ). The SQ-FFQ was used to estimate habitual vitamin E intake based on 
the frequency and portion size of foods consumed. To improve the accuracy of dietary assessment, 
food photographs, food models, standard household measures, and the monthly nursing home 
menu were used during the interview. Daily nutrient intake was analyzed using NutriSurvey 2007 
software, and information regarding the type, product, and daily dosage of dietary supplements 
was also recorded to estimate total nutrient intake.  

Cognitive function was evaluated using the Indonesian version of the Montreal Cognitive 
Assessment (MoCA-Ina), a validated cognitive screening instrument with a total score ranging 
from 0 to 30, where higher scores indicate better cognitive function. Physical activity was 
assessed using the Physical Activity Scale for the Elderly (PASE), which evaluates leisure, 
household, and occupational activities performed during the previous seven days. PASE score 
was categorized as inactive (<125) or active (≥125).  
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Educational level, history of chronic diseases, age, and sex were obtained through interviewer-
administered questionnaires completed during the primary study. Anthropometric measurements, 
including body weight and height (or estimated height using knee height for participants unable 
to stand upright), were performed by trained research personnel following standardized 
procedures. Body mass index (BMI) was calculated as body weight (kg) divided by height squared 
(m²).  

Plasma MDA levels were measured using stored plasma samples using the Wills thiobarbituric 
acid reactive substances (TBARS) spectrophotometric method. Plasma samples were reacted with 
thiobarbituric acid (TBA), and absorbance was measured at of 530 nm. MDA concentrations were 
calculated using a standard calibration curve and expressed as nmol/mL. 

Data analysis was performed using IBM Statistical Package for the Social Sciences (SPSS) 
version 29. Data normality was assessed using the Kolmogorov–Smirnov test. Normally 
distributed continuous variables were presented as mean ± standard deviation, whereas non-
normally distributed variables were presented as median (minimum–maximum). Categorical 
variables were expressed as frequencies and percentages. The associations between vitamin E 
intake and cognitive function, as well as between plasma MDA levels and cognitive function, 
were analyzed using Spearman’s rank correlation test. A p-value of less than 0.05 was considered 
statistically significant. 

This secondary study received ethical approval from the Health Research Ethics Committee 
of the Faculty of Medicine, Universitas Indonesia (Approval No. KET-496/UN2.F1/ETIK/ 
PPM.00.02/2026). Written informed consent had been obtained from all participants prior to their 
involvement in the study. 
 
Results 
 
A total of 85 participants were included in this study. Participant characteristics included 
age, sex, educational level, history of chronic diseases, body mass index (BMI), 
nutritional status, energy intake, energy intake status, fat intake, and physical activity as 
shown in Table 1. The data were obtained from our previous study.¹⁹ The median age of 
the participants was 69 years (range: 60–91 years). The majority of participants were 
female (61.2%) and had a primary level of education (72.9%). Most participants had a 
history of chronic disease (87.1%), with hypertension being the most common condition 
(47.1%). The median BMI was 21 kg/m² (range: 17–35 kg/m²), and nearly half of the 
participants (49.4%) had normal nutritional status. The median energy intake was 1,928 
kcal/day (range: 1,342–2,167 kcal/day), and most participants (76.5%) had adequate 
energy intake. In addition, the median fat intake was 64 g/day (range: 48–68 g/day). Based 
on physical activity level, the majority of participants (88.2%) were classified as 
physically inactive. 

The median vitamin E intake among participants was 3.7 mg/day (range: 2.5–3.8 
mg/day). Based on the Indonesian Recommended Dietary Allowance (RDA), all 
participants (100%) had inadequate vitamin E intake. The median cognitive function 
score was 16 (range: 1–30), and 72 participants (84.7%) were classified as having 
cognitive impairment. Vitamin E intake and cognitive function were obtained from our 
previous study.¹⁹ Spearman's correlation analysis showed no significant association 
between vitamin E intake and cognitive function (r = 0.027; p = 0.806) as shown in Table 
2. 
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Table 1. Characteristics of study participants (n = 85) 

Variable n% Mean±SD /  
Median (min-max) 

Age, years  69 (60-91) 
Sex   
   Male 33 (38.8)  
   Female 52 (61.2)  
Educational level   
   No formal education 13 (15.3)  
   Primary education 62 (72.9)  
   Secondary education 7 (8.2)  
   Higher education 3 (3.5)  
History of chronic disease   
   No 11 (12.9)  
   Yes 74 (87.1)  
       Schizophrenia 29 (34.1)  
       Asthma 3 (3.5)  
       Hypertension 40 (47.1)  
       Hyperuricemia 21 (24.7)  
       Dyslipidaemia 6 (7.1)  
       Diabetes mellitus 7 (8.2)  
       Gastritis 1 (1.2)  
       Vertigo 1 (1.2)  
       Parkinson’s disease 1 (1.2)  
       Dermatitis 1 (1.2)  
       Heart disease 1 (1.2)  
Body mass index, kg/m2  21 (17-35) 
Nutritional status   
   Underweight 19 (22.4)  
   Normal 42 (49.4)  
   Overweight 9 (10.6)  
   Obese 15 (17.6)  
Energy intake, kcal/day  1928 (1342-2167) 
Energy intake status   
   Inadequate 20 (23.5)  
   Adequate 65 (76.5)  
Fat intake, g/day  64 (48-68) 
Physical activity   
   Inactive 75 (88.2)  
   Active 10 (11.8)  

*Data are presented as median (minimum–maximum). 
 
Table 2. Association between vitamin E intake and cognitive function 

r = correlation coefficient; p-value = level of statistical significance (p < 0.05); Spearman's rank correlation test. 
  

Variable 
Cognitive function 

r p-value 
Vitamin E intake, mg/day 0.027 0.806 
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The median plasma MDA level among participants was 2.85 nmol/mL (1.88–6.77 
nmol/mL), while the median cognitive function score was 16 (range: 1–30). Spearman's 
correlation analysis demonstrated no significant association between plasma MDA levels 
and cognitive function (r = 0.096; p = 0.380) as shown in Table 3.  
 

Table 3. Association between plasma malondialdehyde (MDA) levels and cognitive function 

Variable 
Cognitive function 

r p-value 
MDA, nmol/ml 0.096 0.380 

MDA = malondialdehyde; r = correlation coefficient; p-value = level of statistical significance (p < 0.05); Spearman's rank correlation 
test.  

 
Discussion 
 
This study found no significant association between vitamin E intake and cognitive 
function, as measured by the Indonesian version of the Montreal Cognitive Assessment 
(MoCA-Ina), among elderly (r = 0.027; p = 0.806). This finding is consistent with the 
study conducted by Hartati, which reported no significant association between serum 
vitamin E levels and cognitive function among elderly in Indonesia.²⁰ Theoretically, 
vitamin E is the primary lipid-soluble antioxidant that protects cell membranes from free 
radical-induced damage.²¹ In the central nervous system, vitamin E inhibits lipid 
peroxidation in neuronal membranes, thereby helping to maintain neuronal integrity and 
function.¹⁶˒¹⁷ Long-term vitamin E deficiency may increase neuronal susceptibility to 
oxidative damage, potentially accelerating neurodegenerative processes and cognitive 
decline.¹⁷˒²¹ 

The present findings are also in agreement with those reported by Cetin, et al.,²² who 
demonstrated that increased vitamin E levels following supplementation were not 
accompanied by greater improvements in cognitive function compared with the control 
group. Similarly, a systematic review by Farina, et al.,²³ concluded that vitamin E 
supplementation did not significantly improve cognitive performance or reduce the risk 
of progression from mild cognitive impairment to dementia. Furthermore, Grundman 
reported that vitamin E has not been proven effective in preventing the progression of 
mild cognitive impairment to Alzheimer's disease.,²⁴ These findings suggest that 
cognitive function in elderly is a multifactorial condition influenced by various factors, 
including physical activity, health status, educational attainment, chronic diseases, 
genetic factors, and oxidative stress levels. 

In contrast, the findings of this study differ from those reported by Ortega, et al.,¹⁸ who 
found that higher vitamin E status was associated with better cognitive function among 
elderly. This discrepancy may be explained by differences in the methods used to assess 
vitamin E status. In the present study, vitamin E intake was estimated from dietary intake 
using a Semi-Quantitative Food Frequency Questionnaire (SQ-FFQ), which may not 
accurately reflect actual vitamin E status in the body because it is influenced by 
absorption, metabolism, distribution, and storage processes.¹⁸˒²⁵ Furthermore, the median 
vitamin E intake of participants was only 3.7 mg/day, substantially lower than the 
recommended dietary allowance for elderly, which is 15 mg/day.²⁶ 
 

https://doi.org/10.25220/WNJ.V10.i1.0015


World Nutrition Journal 2026, 10(1). DOI: 10.25220/WNJ.V10.i1.0015 
 

World.Nutr.Journal | 181 

This study also found no significant association between plasma malondialdehyde 
(MDA) levels and cognitive function among elderly (r = 0.096; p = 0.380). The median 
plasma MDA concentration was 2.85 nmol/mL, with values ranging from 1.88 to 6.77 
nmol/mL. MDA is a final product of lipid peroxidation and is widely used as a biomarker 
of oxidative stress. Elevated MDA levels reflect increased oxidative damage within the 
body and are thought to contribute to neuronal membrane damage, impaired cellular 
function, and accelerated neurodegenerative processes associated with cognitive 
decline.²⁷-²⁹ Nevertheless, the relationship between MDA levels and cognitive function 
has not been consistently demonstrated across studies, as cognitive performance is 
influenced by multiple factors, including age, sex, chronic diseases, nutritional status, 
antioxidant capacity, and genetic predisposition.²⁸ 

The present findings are consistent with those of Abdul Sani, et al.,³⁰ who reported no 
significant association between MDA levels and cognitive function among elderly. In 
contrast, Papathanasiou, et al.,²⁹ found that individuals with higher MDA levels tended to 
have poorer cognitive performance or more severe cognitive impairment. In the current 
study, most participants had a history of chronic diseases (87.1%), low educational 
attainment (72.9% with primary education), and low levels of physical activity (88.2%), 
all of which may influence cognitive function through mechanisms that are not 
necessarily directly related to MDA levels. 

This study has several limitations. First, the cross-sectional design only allows 
assessment of associations between variables at a single point in time and therefore cannot 
establish causal relationships. Second, vitamin E intake was assessed using a Semi-
Quantitative Food Frequency Questionnaire (SQ-FFQ), which relies on participants’ 
ability to recall their habitual dietary intake and may therefore be subject to recall bias. 
Third, the study evaluated vitamin E intake solely from dietary sources and did not 
measure circulating vitamin E concentrations, which may better reflect vitamin E status 
in the body. Finally, oxidative stress was assessed using plasma MDA as a single 
biomarker, which may not fully represent the overall oxidative stress burden and 
antioxidant defense system. 
 
Conclusion 
 
The findings showed no significant association between vitamin E intake and cognitive 
function among elderly (r = 0.027; p = 0.806). Likewise, no significant association was 
observed between plasma MDA levels and cognitive function among elderly (r = 0.096; 
p = 0.380). These results indicate that vitamin E intake and plasma MDA levels were not 
associated with cognitive function among elderly residing at the Budi Mulia 1 Nursing 
Home in DKI Jakarta, Indonesia. 
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