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Abstract: Objectives: The study aimed to evaluate cognitive functioning in older adults using the Mini-Mental State
Examination (MMSE) in a sample from Bangalore, India. Method: A convenience sampling method was used. A
total of 71 anonymized MMSE scores were collected through convenience sampling at Bangalore Neurocentre in
Bengaluru, India. The sample included 38 males and 33 females. Educational backgrounds varied: 15 participants had
an education below Secondary School Leaving Certificate (SSLC), 19 had completed SSLC, and 37 had a degree. The
data were subjected to one-way ANOVA and Pearson correlation analysis. Result: The study revealed no significant
differences in MMSE scores between males and females, but a significant difference in MMSE scores among educa-
tional levels, with a medium effect size. Specifically, older adults with an academic background below SSLC scored
lower than those with a degree. Additionally, there is a significant difference in the sub-scale of orientation, registra-
tion, and language in the MMSE among educational levels, with a medium effect size, in which older adults with an
educational background of a degree scored greater than individuals with below SSLC. There is a significant relation-
ship between education and components of MMSE, with a correlation coefficient ranging from a moderate to a strong
relationship. Education plays a crucial role in cognitive functions, and individuals with higher education backgrounds
tend to perform better in various cognitive domains.
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INTRODUCTION

According to the World Health Organization (2023), there are around 10 million new instances of
dementia reported each year, and over 55 million people worldwide have been diagnosed with the disease.
According to the Longitudinal Ageing Study in India (LASI), impaired cognitive ability was 15% in those
60 years and older and 5.6% in people 45-59 (Pandey et al., 2023). Numerous “clinical tests of the sen-
sorium” that assess cognitive function have been proven valid and reliable by researchers. These tests are
lengthy and time-consuming. The “Mini-Mental State Examination” (MMSE), a shortened, scored version
of the cognitive mental status test, was developed to address this problem, as it takes five to ten minutes
to administer and has eleven components. It helps track the progress of illness, identify cognitive deficits,
and monitor how well treatment works. While suggested as a screening tool in 2001, the MMSE should not
be the main criterion for diagnosing psychiatric problems, as different circumstances can impair cognitive
performance. The patient’s history, a thorough mental status assessment, and pertinent laboratory results
must all be considered when interpreting the results (Tombaugh & Mclntyre, 1992).

MMSE is a well-known way to assess cognitive impairment. This tool is crucial in clinical and re-
search settings because it is easy to administer, well-established, standardized, and effective for monitoring
changes over time. It ignores concerns about mood, abnormal mental experiences, and thought patterns in
Favor of concentrating on the cognitive components of mental processes. 206 persons with dementia syn-
dromes, emotional disorders, mania, schizophrenia, personality disorders, and 63 healthy individuals, and
other conditions have been shown to respond well to the MMSE (Folstein et al., 1974).
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The Mini-Mental State Examination (MMSE), as adapted by Kurlowicz and Wallace in 1999, re-
mains one of the most widely used cognitive screening tools in both clinical and research settings. Original-
ly developed by Folstein et al. (1975), the MMSE was designed as a brief but effective instrument to assess
cognitive impairment across several domains, including orientation, registration, attention and calculation,

recall, and language. Kurlowicz and Wallace’s adaptation focused on standardizing administration and
improving applicability, specifically among older adults, recognizing the necessity for a practical tool that
could be completed quickly yet thoroughly within this population (Kurlowicz & Wallace, 1999). Given that
cognitive decline is not an inevitable part of aging but is often linked to underlying pathological or physi-
ological processes, timely assessment via the MMSE allows healthcare providers to detect early changes
that may require intervention.

Since its adaptation, extensive research has verified the MMSE’s reliability and predictive valid-
ity as a screening tool, especially when administered with proper consideration of these demographic and
sensory factors. Its widespread acceptance reflects its enduring utility in geriatric nursing and neuropsycho-
logical assessment, helping to guide early intervention and management of cognitive decline (Kurlowicz &
Wallace, 1999).

The impact of MMSE is significant; for instance, researchers have found that it positively correlates
with the Montreal Cognitive Assessment (MoCA), FOTOTEST, resting-state EEG biomarkers, RUDAS,
and Saint Louis University. In China, 22.8% of men and 29.5% of women with dysfunction said they had
thoughts of killing themselves. Furthermore, MMSE can not only be conducted on older adults but can
also be used for children. Nardes et al. (2020) evaluated the reliability of the Mini-Mental State Exami-
nation (MMSE) in screening cognitively impaired children with Duchenne muscular dystrophy (DMD).
The results showed 78% accuracy and 82% sensitivity in identifying cognitive impairment; besides it also
observed a moderate correlation between MMSE and the Wechsler Intelligence Scale for Children. Addi-
tionally, Dinomais et al. 2016 and Su et al, 2021 highlighted that physical activity, improved social interac-
tion, nutritional status, and level of education are strong predictors of cognitive function. Moreover, lower
MMSE scores are associated with depression, and greater grey matter atrophy indicating cognitive decline,
along with increased mortality (Jia et al., 2021; Su et al., 2021; Smith et al., 2022).

Using MMSE scores alone for diagnosis might be inaccurate due to their biases and limitations.
Comprehensive evaluations and further tests are necessary for a precise diagnosis (Folstein et al., 1975).
Education also affects the MMSE scores. Rijnhart et al. (2023) noted that women had an average MMSE
score 0.84 points lower than men, primarily due to fewer years of education. The direct effect was 0.24.
This means that equal education could raise women’s MMSE scores by this amount. These results have
also been proved by a study conducted in China by Xie et al. (2016), which aimed to improve cognitive
impairment screening by generating normative MMSE data for illiterate and low-educated populations.
The findings suggest that MMSE scores declined, with illiterate females scoring lower than males. A study
conducted by Matallana et al. (2011) found that cultural and language factors influence MMSE results,
highlighting the memory domain’s potential for early cognitive decline detection in less-educated older
adults. Meanwhile, Zhu and Zhang (2024) assessed that using the MMSE and other assessments, cognitive
dysfunction prevalence at 38.3% in males and 44.6% in females. In China, 22.8% of men and 29.5% of
women with dysfunction said they had thoughts of killing themselves. Despite valuable insights from exist-
ing research, there is a need for comparative analyses across gender and different educational levels within
specific geographical contexts. This study aims to address these gaps by examining the Mini-Mental State
Examination as a screening tool for cognitive decline among older adults in Bangalore, thus contributing to
a better understanding of the aging population, cultural significance, and demographic disparities in cogni-
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tive performance faced by older adults. The study aims to evaluate the cognitive assessment screening tool
for cognitive decline among older adults.

METHODOLOGY

The study uses a quantitative methodology with a cross-sectional research design. The data for this
study were collected at Bangalore Neuro Centre (BNC), a specialized neuro centre in Bangalore, India. The
patients were referred by neurologists for cognitive assessments and were assessed by a trained neuropsy-
chologist, employing standardized procedures to maintain consistency and reliability. The inclusion criteria
included individuals belonging to older adults (60 years and above), being right-handed, residing in Ben-
galuru, and having a neurological evaluation from a neurologist. The exclusion criteria include clients with
mental illness and/or neuropsychiatric disorders, epilepsy or any other neurological disorder, severe visual
or hearing impairments, illiterates, and individuals unable to understand English and other local languages
that could affect their comprehension of or capacity to answer the MMSE questions.

Following initial screening based on inclusion and exclusion criteria, eligible participants were
informed about the present study’s purpose and procedures. Those who provided written informed consent
underwent sociodemographic data collection and were administered the Mini-Mental State Examination
(MMSE), adapted by Lenore Kurlowicz, and Meredith Wallace (1999) to assess cognitive functions. The
study included anonymized data with their demographic information and corresponding MMSE scores
of 71 older adults. All participants were right-handed. Of these, 15 had an educational background be-
low SSLC (Secondary School Leaving Certificate; Below High School), 19 had completed SSLC (High
School), and 37 had obtained a degree.

MATERIAL

The mini-mental status examination (MMSE) which has been specifically adapted by Lenore Kur-
lowicz, and Meredith Wallace (1999). It consists of eleven questions scored out of 30 and is intended to
evaluate areas including orientation, registration, attention and concentration, memory, language, and visu-
ospatial ability. A score of 23 or lower is indicative of cognitive impairment. The MMSE takes only 5-10
minutes to administer and is therefore practical to use repeatedly and routinely. This questionnaire has been
utilized and its validity supported in studies involving Indian populations, as demonstrated by Monroe et al.
(2012) and Tiwari et al. (2009).

STATISTICAL ANALYSIS

All statistical analysis was conducted in SPSS 27 (IBM Corp., 2020). Descriptive statistics, in-
cluding means, standard deviations, and frequencies, were utilised to summarise MMSE scores. One-way
ANOVA was used to compare the MMSE scores across different educational levels, and Pearson correlation
statistical tests were used to explore the relationships between components of MMSE Scores and Educa-
tional levels among 71 older adults.

RESULTS

Table 1 shows that no significant differences in MMSE scores between males and females across
various cognitive domains. It also showed no significant differences in orientation, registration, attention,
concentration, memory, language, and visuospatial ability scores for males and females. Indicated males
and females performed similarly in all measured components, and it does not favour one gender over the
other.
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Table 1: Shows the mini-mental status examination scores among males and females on descriptives and one-way ANOVA.

;l(; Variables C?I:;)l:ll:‘ Z d N Mean De\Sf;:iion Std. Error  F value P value
Male 38 17.32 5.60 0.90
1 Total Score 0.01 0.90
Female 33 17.48 5.70 0.99
5 Orientation Male 38 6.24 2.30 0.37
Female 33 6.27 2.24 0.44 0.004 0.95
. ) Male 38 2.37 0.81 0.13
3 Registration Female 33  2.39 1.02 0.17 0.0 0.90
) ) Male 38 2.00 1.69 0.27
4 Attention and Concentration Female 3 230 o4 033 0.49 0.48
5 Memory Male 38 0.79 1.01 0.16
Female 33 0.73 1.00 0.17 0.06 0.79
6 Language Male 38 5.74 1.53 0.24
Female 33 5.64 1.47 0.25 0.07 0.78
7 Visuospatial Ability Male % 018 039 0.06
Female 33 0.15 0.36 0.06 0.13 0.71

Table 2 suggests a significant difference in educational levels among total scores and sub-scales
of MMSE, such as orientation, registration, and language, in which older adults with an educational back-
ground of a degree scored higher than individuals with below SSLC. Referring to Table 2.2, there is a
medium effect size between the pair below SSLC and degree of orientation and registration, along with the
pairs below SSLC and SSLC, as well as below SSLC and degree in language, with a moderate effect size.

Table 2.1: Shows the mini-mental status examination scores among education levels on descriptives and one-way ANOVA.

;l(; Variables Groups Compared N Mean  Std. Deviation Std. Error F value P value
Below SSLC 15 14.53 5.11 1.32
1 Total Score SSLC 19 19.32 2.98 0.68 3.28 0.04*
Degree 37 17.57 6.41 1.05
Below SSLC 15 5.13 2.74 0.71
2 Orientation SSLC 19 6.24 2.40 0.40 3.16 0.04*
Degree 37 7.16 1.67 0.38
Below SSLC 15 1.87 1.06 0.27
3 Registration SSLC 19 2.43 0.95 0.15 3.73 0.02%*
Degree 37 2.68 0.47 0.11
) Below SSLC 15 2.27 1.79 0.46
4 Attention and SSLC 19 2.08 1.93 0.31 0.05 094
Concentration
Degree 37 2.16 1.64 0.37
Below SSLC 15 0.47 0.73 0.19
5 Memory SSLC 19 0.68 0.94 0.15 2.33 0.10
Degree 37 1.16 1.21 0.27
Below SSLC 15 4.80 1.14 0.29
6 Language SSLC 19 5.89 1.69 0.27 3.64 0.03*
Degree 37 6 1.05 0.24
Below SSLC 15 0.00 0.00 0.00
7 Visuospatial Ability SSLC 19 0.24 0.43 0.07 2.31 0.10
Degree 37 0.16 0.37 0.08
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Table 2.2: Shows the results of the post hoc test for Mini-Mental Status Examination among educational levels on one-way

ANOVA.
SIL. No Variables Pairwise comparison Mean Difference P value Eta Squared
Below SSLC and SSLC -1.11 0.27
1 Orientation SSLC and Degree -0.91 0.35 0.08
Below SSLC and Degree -2.02%* 0.03*
Below SSLC and SSLC -0.56 0.09
2 Registration SSLC and Degree -0.25 0.57 0.09
Below SSLC and Degree -0.81%* 0.02%*
) Below SSLC and SSLC 0.18 0.94
3 Attention and SSLC and Degree 0.07 0.98 0.00
Concentration
Below SSLC and Degree 0.10 0.98
Below SSLC and SSLC -0.20 0.76
4 Memory SSLC and Degree 0.48 0.20 0.06
Below SSLC and Degree -0.69 0.11
Below SSLC and SSLC -1.09% 0.04*
5 Language SSLC and Degree 0.10 0.96 0.09
Below SSLC and Degree -1.20* 0.03*
Below SSLC and SSLC -0.24 0.08
6 Visuospatial Ability SSLC and Degree -0.08 0.69 0.06
Below SSLC and Degree -0.15 0.43

Table 3 reveals that education has a small positive association with language and visuospatial abil-
ity, while gender and education have a small negative correlation. Orientation has a strong positive cor-
relation with the total score, indicating a large effect. Other factors such as registration, attention and con-
centration, memory, and language also show large positive correlations with the total score. Visuospatial
ability also has a medium positive correlation with the total score. Orientation is moderately correlated with
registration, attention, and concentration, and memory, with a large positive correlation with language and
a small positive correlation with visuospatial ability. Registration shows small positive correlations with at-
tention and concentration, visuospatial ability, and memory, but a large positive correlation with language.

Table 3: Shows the results of Pearson’s correlation statistics among 71 older adults.

SI. No Variables R-value p-value
1 Gender - Education -0.256 0.031
2 Education - Language 0.247 0.038
3 Education - Visuospatial Ability 0.249 0.036
4 Orientation - Total 0.848 0.000
5 Registration - Total 0.649 0.000
6 Attention and Concentration - Total 0.650 0.000
7 Memory - Total 0.505 0.000
8 Language - Total 0.752 0.000
9 Visuospatial Ability - Total 0.447 0.000
10 Orientation - Registration 0.410 0.000
11 Orientation - Attention and Concentration 0.377 0.001
12 Orientation - Memory 0.345 0.003
13 Orientation - Language 0.566 0.000
14 Orientation - Visuospatial Ability 0.283 0.017
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15 Registration - Attention and Concentration 0.243 0.041

16 Registration - Memory 0.379 0.001

17 Registration - Language 0.535 0.000

18 Registration - Visuospatial Ability 0.307 0.009
DISCUSSION

The objective of the study is to evaluate the cognitive abilities of older adults through the MMSE
scores using a cross-sectional approach, revealing significant insights into cognitive function and its in-
teraction with demographic characteristics. Although this sample did not show significant differences in
MMSE scores between males and females, larger multinational research offers a nuanced view. For exam-
ple, Kistler-Fischbacher et al. (2025) reported that education consistently supports cognitive functioning,
but gender effects varied widely across countries. Further investigations into mild cognitive impairment
(MCI) reveal noteworthy gender-specific trends in prevalence and risk factors. A study among older adults
in China showed women have higher MCI rates than men and experience unique risks related to longer
sleep durations and reduced physical activity (Liu et al., 2022). In addition, the progression of cognitive
decline is faster in women with MCI, highlighting the critical importance of early, gender-sensitive screen-
ing and intervention strategies (Lin et al., 2015).

It was also observed in the current study that there is a moderate to strong effect size difference
in the sub-scale of registration in the Mini-Mental State Examination among male and female individu-
als, where males scored greater than females, which aligns with existing research. A study revealed that
women often score lower than men on cognitive tests such as MMSE. These differences could stem from
varying influences including biological factors for example, hormonal changes brought on by the drop in
estrogen levels during menopause. Because of its neuroprotective properties, estrogen can affect cognitive
performance when it is reduced. Women are more likely to have age-related cognitive deterioration since
they typically live longer than males; Conditions like anxiety and sadness, which can impair cognitive per-
formance, are more common in women; Cognitive decline may also be influenced by gender differences in
social participation, career, life experiences, socio-cultural differences, and educational opportunities, all of
which might affect how cognitive abilities change with age across genders. suggesting the need for local-
ized interpretations of gender differences in cognitive aging (Xie et al., 2016; JAMA Network Open, 2020;
Sage Journals, 2020; Oxford Academic, 2024; Zhu & Zhang, 2024).

On the other hand, the present study indicate that there is a significant difference in MMSE scores
among educational levels, with a medium effect size, in which older adults with an educational background
of below SSLC scored less than the individuals with a degree. This aligns with previous research, which
highlights that early cognitive decline detection is less common in educated older adults (Matallana et al.,
2011). Also, it resonates with wider epidemiological evidence emphasizing education’s long-term cognitive
benefits. Gender differences were associated with some negative effects on cognitive resilience and literacy
pathways, suggesting persistent disparities across populations (Van Hootegem et al., 2023; Hu & Zettler,
2025).

Our analysis shows a significant difference in the sub-scale of orientation, registration, and lan-
guage in Mini-Mental State Examination among educational levels, with a medium effect size in which
older adults with an educational background of a degree scored greater than individuals with below SSLC,
which corresponds with existing research (Dinomais et al., 2016, and Su et al, 2021). Orientation emerged
as a powerful predictor of overall cognitive health, showing strong positive correlations with total cognitive
scores. Shi and Qu (2022) highlight orientation’s critical role in early cognitive screening, positioning it as
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a foundation for timely interventions. Other cognitive domains—tregistration, attention, memory, language,
and visuospatial skills—also closely correlated with global cognitive ability, reflecting the integrated nature
of cognition rather than isolated skill sets. This perspective aligns with meta-analytic work advocating for
tailored cognitive training to aid aging individuals (Otero et al., 2022).

The interconnectedness of orientation with other cognitive functions further emphasizes cognition’s
holistic framework in older adults. Moderate to strong links between orientation and registration, attention,
memory, and language suggest that deficits in one domain could signal broader cognitive declines. Research
similarly document these cross-domain relationships, reinforcing models that depict cognition as a unified
system crucial for real-life functioning. Together, these insights confirm previous research while providing
deeper understanding grounded in this population. Educational attainment remains a moderately protective
factor in cognitive aging, with orientation and core cognitive domains warranting focus in clinical diag-
nostics and interventions. Future research should explore the mechanisms driving these associations and
develop strategies to enhance cognitive resilience among diverse aging groups (Van Hootegem et al., 2023;
Shi & Qu, 2022; Hu & Zettler, 2025; Kadushin et al., 2025; Otero et al., 2022; Kadushin et al., 2025).

As stated in the systematic review, schooling develops cognitive reserve, or the brain’s ability to
adapt and think of new ways to accomplish tasks. By using this reserve, dementia and cognitive decline
may be delayed. Educational activities enhance neuroplasticity, which is the brain’s capacity to rearrange
itself by creating new neural connections. This maintains cognitive function as we age. Cognitive abilities
can be preserved and even enhanced through intellectual pursuits and lifelong learning. In educational set-
tings, social interaction is common and beneficial to cognitive health (Association for Psychological Sci-
ence, 2020; Frontiers in Human Neuroscience, 2021; SpringerLink, 2009). Millions of people worldwide
are affected by dementia, an incurable condition that may be prevented and managed with the use of early
cognitive screening. Assessments such as the MMSE have shown a high degree of specificity and sensitiv-
ity for diagnosing mild cognitive impairment (MCI), which often develops before dementia. Early detec-
tion of cognitive decline allows medical professionals to delay the onset of dementia with therapies (Zhe
et al., 2023).

Recent longitudinal investigations broaden this perspective by emphasizing the protective role of
social engagement and lifestyle in maintaining cognitive health. Xu et al. (2023) found that active involve-
ment in social activities significantly lowered the risk of developing mild cognitive impairment among
older adults, underscoring the potential of lifestyle interventions as valuable complements to educational
and biological influences. Supporting this, Nissim et al. (2023), in a large-scale European study, reported
that bilingualism and consistent multilingual exposure strengthened cognitive reserve and delayed the on-
set of dementia symptoms. These findings align with the present study’s results, reinforcing the view that
education and intellectual stimulation are vital strategies for building resilience against cognitive decline
across diverse populations.

Advances in neuroimaging research have also provided important insights into how education inter-
acts with brain function. Dong et al. (2024) revealed that higher levels of education were linked to greater
cortical thickness and stronger functional connectivity in regions responsible for memory and attention.
This offers neurobiological confirmation of the cognitive reserve hypothesis, highlighting education not
just as a socio-behavioral factor but also as a structural safeguard, connecting cognitive performance to
measurable brain changes.

Nutrition and diet have likewise emerged as modifiable elements that contribute meaningfully to
cognitive resilience. Garcia-Casares et al. (2022) demonstrated that greater adherence to the Mediterranean
diet improved cognitive outcomes in older adults, particularly in the domains of memory and orientation—
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areas identified by the current study as critical predictors of overall cognition. This evidence strengthens the
argument that cognitively supportive lifestyles, encompassing diet, education, and social interactions, play
a crucial role in delaying age-related decline and enhancing resilience.

In addition, cardiovascular health represents an equally significant determinant of cognitive out-
comes in aging. Chen et al. (2023), drawing from a large community-based cohort, found that vascular
risks such as hypertension and diabetes markedly increased the probability of developing mild cognitive
impairment, with a stronger impact observed among women. These findings highlight the complex interac-
tion between biological vulnerabilities and lifestyle factors, underscoring the need for integrated prevention
strategies that extend beyond education to include proactive vascular health management.

These findings ultimately underscore that cognitive outcomes in aging are shaped by a complex
blend of biological, social, and environmental factors. While education bolsters cognitive reserve, gender-
specific trajectories in decline demand comprehensive, culturally sensitive approaches. Personalized cogni-
tive assessments acknowledging these demographic variations will be crucial to optimizing early detection
and evolving treatment paradigms for older adults. Early cognitive screening can be challenging despite its
obvious benefits, such as limited access to screening tools and a lack of knowledge among the public and
health care professionals. Increasing access, raising awareness, and incorporating screening into standard
treatment are all necessary to address these problems. Early screening leads to better symptom management
and general health outcomes because it allows medical professionals to develop specific care plans tailored
to the needs of those at risk for dementia. It helps individuals and families make informed decisions that
could significantly increase the quality of life for both patients and caregivers (Porsteinsson et al., 2021;
Yamasaki & Ikeda, 2024).

CONCLUSION

We have observed that older adults in Bangalore exhibit no significant gender differences in cogni-
tive abilities, as measured by the Mini-Mental State Examination (MMSE). However, those with lower edu-
cation levels consistently scored lower in areas like orientation, registration, language, and overall cogni-
tive performance. This trend shows a moderate to strong link between educational background and MMSE
components.

Implications

The findings highlight the value of lifelong learning and fair access to quality education for promoting cognitive health. Early
investments in education improve long-term cognitive resilience (Ministry of Human Resource Development, 2020). Health
education included in school curricula and adult learning programs can improve mental, physical, and nutritional well-being,
which supports cognitive function (National Education Policy, 2020).

Limitations And Future Recommendations

The study s small and unrepresentative sample limits how widely the results can be applied. Future research should include
larger and more diverse populations across India. Combining MMSE with other cognitive tools and biomarkers, conducting
long-term studies, and using digital platforms can improve screening accuracy and accessibility. Promoting early cognitive
screening is still important.
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