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ABSTRACT

	Aims: To implement an intervention that allows cognitive stimulation in patients over 60 years old with Mild Cognitive Impairment (MCI).
Study design: A quasi-experimental study with a pre-test and post-test design was conducted in order to evaluate the impact of cognitive stimulation on elderly population with MCI. The intervention comprised structured cognitive activities and educational sessions aimed at enhancing cognitive function.
Place and Duration of Study: Ambulatory Care Medical Unit. The study was conducted from March 1st, 2024 to January 31st, 2025, with Mexican patients attending outpatient consultation of the Gerontology Speciality department (gerontological module) at the Family Medicine Clinic (FMC) "División del Norte" in Mexico City, Mexico. The data was collected from October 1st, to December 31st, 2024.
Methodology:  The data collection was carried out using a prospective design with three questionnaires. At the beginning of the study, a sociodemographic factors questionnaire and the Montreal Cognitive Assessment (MoCA) were administered. At the end of the study, the MoCA was repeated, and the Mini-Mental State Examination (MMSE) was conducted.
Results: We included 31 patients with MCI. The average age was 78.84 years old (SD=8.1, median age=79 [IQR=72-85] years old). The median age was equal between females (79 years old, IQR=71-85) and males (79 years old, IQR=74.75-85, p=0.811, Median Test between independent groups). The basal MoCA score averages in a range of MCI (22.48 score; with values ranging from 20 to 25; median=22; IQR=21-24). The cognitive intervention led to statistically significant improvements in MoCA scores, with the mean increasing from 22.46 to 23.96 (p < 0.001). Males experienced a slightly greater improvement than females (final MoCA: 24.00 vs. 23.95). The proportion of participants scoring ≤22 decreased from 51.6% to 3.2% post-intervention.
Conclusion: Data indicates that the cognitive intervention effectively enhanced cognitive performance. Participants exhibited a clear shift towards higher cognitive scores post-intervention, with a marked reduction in lower scores and increased consistency in cognitive performance. Furthermore, the intervention proved beneficial for both male and female participants, with slight variations in cognitive gains suggesting the need for further exploration of potential sex-related differences in response to cognitive training.
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[bookmark: _Hlk191744850]1. INTRODUCTION
Mild cognitive impairment (MCI) is a prevalent condition among elderly population (Eshkoor et al. 2015, Anand & Schoo 2024, Rueda-De-la-Rosa et al 2024) and is considered an intermediate stage between normal cognitive ageing and dementia (Rueda-De-la-Rosa et al 2024). It is characterized by deterioration of memory, complex attention, and cognitive function, and one or more of the following cognitive domains: learning, language, executive function, social cognition, and visuospatial function (Rueda-De-la-Rosa et al 2024, Eshkoor et al. 2015). Therefore, an early identification is crucial for implementing interventions that may delay or mitigate its progression. In Mexico, population ageing and the increasing prevalence of non-communicable chronic diseases have heightened the burden of neurodegenerative disorders, underscoring the need for studies on MCI and its associated factors (Juarez-Cedillo et al. 2022, Razo et al. 2024). In a previous study (Rueda-De-la-Rosa et al., 2024), we established that the most predominant sociodemographic characteristics in the elderly population diagnosed with MCI were females, adults in their seventies, and those with a basic level of education, and with normal weight (Rueda-De-la-Rosa et al., 2024). Additionally, the most common comorbidities included hypertension, type 2 diabetes, obesity, hypercholesterolaemia, gonarthrosis, and glaucoma (Rueda-De-la-Rosa et al., 2024). Multivariate analysis identified advanced age, hypertriglyceridaemia, peptic ulcer disease, glaucoma, chronic obstructive pulmonary disease COPD, and asthma as independent risk factors for MCI, while a higher level of education emerged as a protective factor. On the other hand, several studies identified other factors associated with MCI such as sex, family history, rural residence, low education, living alone, being single, smoking, income level, a high-fat diet, and chronic diseases (Byeon 2019, Wang et al. 2020, Ribeiro et al. 2021, Hwang 2022, Rueda-De-la-Rosa et al., 2024). These findings highlight the importance of designing targeted interventions for elderly population with MCI, focusing on health education, comorbidity management, and the promotion of healthy lifestyles to mitigate the impact of cognitive decline in this population. Therefore, the objective of the study was to implement an intervention that allows cognitive stimulation in patients over 60 years old with MCI.

1.1 The Aim of the Study
To implement an intervention that allows cognitive stimulation in patients over 60 years old with Mild Cognitive Impairment.

1.2 Research Question
In patients with MCI, will cognitive stimulation help to prevent the transition to more advanced stages of the disease?

1.3 Hypothesis
By implementing educational sessions on cognitive stimulation and targeted cognitive stimulation activities—focusing on areas such as visual and auditory function, abstract thinking, orientation, language, memory, and executive function—it is possible to delay the progression of Mild Cognitive Impairment to more advanced stages of the disease.

2. material and methods
2.1 Study design and settings
A quasi-experimental study with a pre-test and post-test design was conducted to evaluate the impact of cognitive stimulation on elderly population with MCI. The intervention comprised structured cognitive activities and educational sessions aimed at enhancing cognitive function and therefore delaying disease progression. Therefore, it was implemented with Mexican patients attending outpatient consultation at the Gerontology Speciality department (gerontological module) at the Family Medicine Clinic (FMC) "División del Norte" in Mexico City, Mexico. The data collection was carried out using a prospective design with three questionnaires. At the beginning of the study, a sociodemographic factors questionnaire and the Montreal Cognitive Assessment (MoCA) were administered. Thus, at the end of the study, the MoCA was repeated, and the Mini-Mental State Examination (MMSE) was conducted. The data was collected from October 1st, to December 31st, 2024.The study was conducted from March 1st, 2024 to January 31st, 2025 as well.

2.2 Study Population, Selection criteria, Sampling Method and Data Collection
The study population consisted of 32 patients with Mild Cognitive Impairment (MCI). From these patients, 30 were recruited via telephone invitation as they had previously participated in a related study (Rueda-De-la-Rosa et al., 2024), while the remaining two were referred by the Gerontology service. During the study, one patient passed away before completing the intervention, while another completed the intervention but later passed away. As a result, 31 patients were included in the statistical analysis.

The participants were selected based on the following inclusion criteria: elderly subjects of both sexes, aged 60 years old or over (attending the outpatient consultation of the gerontological module), diagnosed with MCI based on the Montreal Cognitive Assessment (MoCA). Subjects with no severe sensory impairments (e.g., profound hearing or vision loss) that would hinder participation, and who consent to participate in the intervention and sign the informed consent. Exclusion Criteria were as follows: patients with moderate or severe dementia, subjects with psychiatric or neurological conditions (e.g., advanced Alzheimer's disease, major depression) that could interfere with participation, and those adults with physical disabilities preventing engagement in the activities.

We used a known sample of patients recruited by telephone after participating in a previous study that employed intentional sampling (Rueda-De-la-Rosa et al., 2024). These patients had not previously received cognitive stimulation.

Clinical and demographic data will be collected prospectively, including age, sex, weight, height, body mass index, occupation, education level, and comorbidities such as type 2 diabetes, systemic arterial hypertension (SAH), hearing loss, hypothyroidism, chronic obstructive pulmonary disease (COPD), knee osteoarthritis, gastro-oesophageal reflux disease (GERD), ischaemic heart disease (IHD), glaucoma, obesity, overweight, cancer, chronic kidney disease (CKD), nephrolithiasis, bradycardia, cerebrovascular disease, and multimorbidity. The collected data was stored in an excel workbook, which served as the statistical database for subsequent analysis. Therefore, this procedure ensured the accuracy, quality, and reliability of the extracted data, supporting the integrity of our study’s findings.

2.3 Intervention Components and Design
This intervention aimed to enhance cognitive function and delay the progression of mild cognitive impairment (mci) through a structured programme consisting of educational sessions and cognitive stimulation activities. A pre-intervention assessment (cognitive function evaluation was done using MoCA) and a clinical and sociodemographic questionnaire. The first MoCA evaluation was conducted with all participants. After the cognitive stimulation, the post-intervention assessment was using the MoCA final evaluation and the MMSE test.

2.3.1 Educational sessions
The objective of the sessions was to provide participants and caregivers (a total of 21 caregivers) with essential knowledge on cognitive impairment, cognitive stimulation strategies, and lifestyle modifications. The key topics and session components are presented in Tables 1 to 3. Table 1 outlines the session plan for a cognitive stimulation intervention which was  conducted in October.

Table 1: Session plan for the month of October – cognitive stimulation intervention
	Session
	Initial
	Second
	Third
	Fourth

	   Date
	(04/10/2024)
	(11/10/2024)
	(18/10/2024)
	(25/10/2024)

	   Topic
	Introduction: Cognitive Impairment
	Memory
	Healthy Ageing
	Visuospatial Ability

	   Session content
	An explanation of cognitive impairment, its diagnosis, and treatment.
	A discussion on short-term and long-term memory, including the most common clinical presentations observed in patients with cognitive impairment.

	An explanation of the ageing process and the essential skills for a healthy transition into later life, aimed at enhancing overall quality of life.
	An explanation of visuospatial function and its role in cognitive impairment.

	   Activities
	The patients introduced themselves and completed an identification form.
	Patients reflected on significant memories from childhood and adulthood, followed by a paired "picture matching game” designed to enhance memory.
	Patients shared experiences gained with age and categorised professions based on their fields.
	Patients were given a puzzle to complete within 10 minutes, assessing accuracy and time management.


Source: own elaboration with the results from the database.

Table 2 outlines the session plan for a cognitive stimulation intervention conducted in November.

Table 2: Session plan for the month of November – cognitive stimulation intervention
	Session
	Fifth
	Sixth
	Seventh
	Eighth

	   Date
	08/11/2024
	15/11/2024
	22/11/2024
	29/11/2024

	   Topic
	Executive Function
	Attention
	Language
	Abstraction

	   Session content
	An explanation of executive function and its significance in executive thinking, planning, decision-making, and problem-solving, as well as its relationship with cognitive impairment.
	A discussion on attention function and strategies to enhance it.
	An explanation of language as a communication tool for expressing thoughts, emotions, and ideas.
	A discussion on abstract thinking, its role in cognitive function, and its connection to cognitive impairment.

	   Activities
	Patients followed step-by-step instructions to create simple origami figures, evaluating their ability to follow sequences and make precise folds. The accuracy and completeness of the final origami figure were then assessed.
	Patients observed an image from the manual for one minute and then described as many details as they could remember, assessing their attentional capacity.
	Patients read a fragment from the children's story “the magic trunk” and were asked to create and share their endings.
	Patients grouped objects and professions into appropriate categories, assessing their ability to recognise conceptual relationships.


Source: own elaboration with the results from the database.

Table 3 outlines the session plan for a cognitive stimulation intervention conducted in December.

Table 3: Session plan for the month of December – cognitive stimulation intervention
	Session
	Ninth
	Tenth
	Eleventh
	Twelfth

	   Date
	06/12/2024
	13/12/2024
	20/12/2024
	27/12/2024

	   Topic
	Insomnia in elderly population
	Orientation
	Identification
	Sensory and perceptual functions

	   Session content
	An explanation of insomnia, associated causes, and sleep hygiene measures.
	A discussion on the role of orientation in maintaining life quality, along with the clinical presentation of orientation loss and its significance in cognitive impairment.
	An explanation of cognitive identification skills, their role in ageing, and strategies to enhance this function.
	An explanation of how sensory and perceptual functions relate to cognitive impairment.

	   Activities
	No activity was conducted, as this session was added at the request of some participants.
	Associations were made with historical milestones in Mexican history. Some patients connected these milestones to personal experiences from that time or to relatives who lived during those periods of Mexico’s history.
	Patients submitted their favourite songs a week prior, and during the session, they identified the song title and artist when played. in addition, patients were given song lyrics with missing words and had to fill in the blanks after listening.
	Patients identified flower scents (e.g., roses, hydrangeas, tulips) with closed eyes (we previously asked about allergy medical history). moreover, patients touched and identified different dry foods (e.g., almonds, coffee beans, sunflower seeds) based on texture. memory reflection: patients shared what they learned throughout the course and how they could apply it in daily life.


Source: own elaboration with the results from the database.

During the last session (22/01/2025, – Second MoCA Assessment), the final MoCA evaluation was conducted (post-intervention assessment), with each patient completing the test in approximately seven minutes.

2.3.2 Cognitive stimulation activities
The objective was enhancing cognitive function through structured exercises targeting key cognitive domains.

2.3.2.1 Session structure
Frequency: one session per week.
Duration: 120 minutes per session.
Mode: group-based sessions.
Activities include: 
I. Memory exercises: recall tasks, story retelling, and association games.
II. Language training: word retrieval, reading comprehension, and verbal fluency exercises.
III. Executive function tasks: problem-solving, planning activities, and decision-making scenarios.
IV. Orientation tasks: calendar-based activities, spatial awareness tasks, and familiarisation with time and place.
V. Visual and auditory exercises: pattern recognition, smells, tastes, and food textures, association activities, and listening comprehension.

2.4 Training and Standardisation
The healthcare professional responsible for administering the MoCA assessments received training to ensure consistency and reliability in both, test administration and scoring. This training, obtained via the official MoCA website, equipped them with the necessary skills to accurately evaluate multiple cognitive domains, including attention, memory, language, visuospatial abilities, executive functions, and orientation.

2.5 Statistical analysis.
[bookmark: _Hlk190553935]The categorical variables are described as absolute frequency and percentage, and quantitative variables as mean, standard deviation (SD), and interquartile range (IQR).it was included a confidence Interval 95% (CI95%). Categorical variables were compared using Yates' corrected chi-square (X2) test and likelihood ratio, and Fisher exact test, as appropriate. Besides, quantitative variables were compared using the Mann-Whitney U test or Student's T test, as appropriate. A comparative analysis of pre- and post-test scores was performed using the paired-sample T-test in order to evaluate cognitive changes. Finally, A P value < 0.05 (two-tailed test) was considered significant.

2.6 Ethical Considerations.
[bookmark: _Hlk193393732]The study was conducted in accordance with the Good Clinical Practice Guidelines of our laws and the Declaration of Helsinki for human experiments. The protocol was approved by two committees: The Research Committee and the Ethics Committee in Research of the FMC "División del Norte", ISSSTE (Number register A221333). A medical professional informed all participants about the study's objective, its benefits, and potential adverse events, as well. After providing a clear explanation, the signatures of those who voluntarily decided to participate in the study were collected, ensuring that participants had sufficient time to read and sign the corresponding informed consent form as well as the Data was treated confidentially. In order to guarantee confidentiality, only the principal investigators had access to the complete dataset, including identifiable patient information (e.g., names). Thus, the patient names were replaced with unique identification numbers where the assigned number allows the data to be linked to a specific individual without revealing the individual's identity. Therefore, this approach ensured that all patient data was handled under ethical standards and maintained the highest level of confidentiality throughout the study. This anonymization was conducted before sharing the dataset for statistical analysis with some researchers. Finally, after the statistical analysis, only the processed statistical data were made available to the rest of the research team.

3. results and discussion.
3.1 Basal characteristics of the study population.
[bookmark: _Hlk193107528]We included 31 patients with MCI. The average age was 78.84 years old (SD=8.1, range=32, minimum age=61, maximum age=93 years old, median age=79 [IQR=72-85] years old). The median age was equal between females (79 years old, IQR=71-85, range=32 years old, minimum age=61-year-old, maximum age=93 years old) and males (79 years old, IQR=74.75-85, range=17 years old, minimum age=72-year-old, maximum age=89 years old; p=0.811, Median Test between independent groups). Thus, the mean weight of the total population was 68.45 kg (SD=10.11 kg; minimum weight=44, maximum weight=90; median=68, IQR=62-74), while the mean height was 1.59 m (SD=0.07 m; minimum height=1.4 m, maximum height=1.7 m; median=1.59, IQR=1.55-1.65). The BMI has a mean value in the overweight range (average= 27.16 Kg/m2; SD=3.14; minimum BMI=17.85 Kg/m2, maximum BMI=33.09 Kg/m2; median=27.29 Kg/m2, IQR=25.52-29.01 Kg/m2). The initial MoCA score averages in a range of MCI (22.48 score; with values ranging from 20 to 25; median=22; IQR=21-24), which is logical due to all patients having MCI. On the other hand, the number of comorbidities varies between 1 and 4, with a mean of 1.74 (SD=0.93). Moreover, the proportion of females are higher compared to males (females=21, 67.7%, CI95% 51.6-83.9 and males=10, 32.3%, CI95% 16.1-48.4), indicating significant difference in sex distribution. Hence, the table 4 presents sociodemographic, and comorbidity data for a population divided by sex. The majority of the population is overweight (67.7%), with similar distributions between females and males. Obesity is present in at least 16% of cases, slightly more prevalent in males than females, while 12.9% of individuals have a normal weight, and underweight is rare, found only in females. Moreover, most individuals have a basic education, with comparable proportions across sexes, whereas higher education is attained by 19.4%.  another factor is that employment is reported in over 55% of cases, significantly more prevalent among males than among females. The vast majority identify as Catholics, with all females and most males belonging to this group, while 3.2% follow other religions, all of whom are males. Conversely, the most common comorbidities are hypertension and type 2 diabetes, with hypertension being more frequent in females than in males, while type 2 diabetes rates are similar for both sexes. Hearing loss occurs slightly more often in males than in females, whereas hypothyroidism is seen exclusively in females. Chronic obstructive pulmonary disease (COPD), gastro-oesophageal reflux disease (GORD), renal lithiasis, and bradycardia are observed at low frequencies (3.2%). A medical history of obesity and overweight is more common in males than in females. Besides, multimorbidity is noted in all subjects, indicating that every participant possesses at least one chronic condition. These findings underscore a high prevalence of obesity, hypertension, and diabetes, alongside a notable disparity in employment between sexes, suggesting a need for targeted healthcare interventions and lifestyle modifications (table 4).

Table 4.	Sociodemographic Characteristics, and Clinical Features of the study population
	
	Total Population
[bookmark: _Hlk190530258]N= 31
N, % (CI95%)
	Females
n= 21
n, % (CI95%)
	Males
n= 10
n, % (CI95%)

	Underweight
	1, 3.2 (0-9.7)
	1, 4.8 (0-14.3)
	0, 0 (0-0)

	Normal Weight
	4, 12.9 (3.2-25.8)
	3, 14.3 (0-28.6)
	1, 10 (0-30)

	Obesity
	5, 16.1 (6.5-29)
	3, 14.3 (0-28.6)
	2, 20 (0-50)

	Overweight
	21, 67.7 (51.6-80.6)
	14, 66.7 (47.6-85.7)
	7, 70 (40-100)

	[bookmark: _Hlk193060636]HE
	6, 19.4 (6.5-35.5)
	4, 19 (4.8-38.1)
	2, 20 (0-50)

	BE
	25, 80.6 (64.5-93.5)
	17, 81 (61.9-95.2)
	8, 80 (50-100)

	ES*
	18, 58.1 (38.8-74.2)
	9, 42.9 (23.8-66.7)
	9, 90 (70-100)

	CR
	30, 96.8 (90.3-100)
	21, 100 (100-100)
	9, 90 (70-100)

	OR
	1, 3.2 (0-9.7)
	0, 0 (0-0)
	1, 10 (0-30)

	T2D
	10, 32.3 (16.1-48.4)
	7, 33.3 (14.3-52.4)
	3, 30 (0-60)

	Hypertension
	16, 51.6 (35.5-67.7)
	12, 57.1 (38.1-76.2)
	4, 40 (10-70)

	HL
	5, 16.1 (3.2-32.2)
	3, 14.3 (0-28.6)
	2, 20 (0-50)

	Hypothyroidism
	2, 6.5 (0-16.1)
	2, 9.5 (0-23.8)
	0, 0 (0-0)

	COPD
	1, 3.2 (0-9.7)
	1, 4.8 (0-14.3)
	0, 0 (0-0)

	Gonarthrosis
	2, 6.5 (0-16.1)
	1, 4.8 (0-14.3)
	1, 10 (0-30)

	GORD
	1, 3.2 (0-9.7)
	1, 4.8 (0-14.3)
	0, 0 (0-0)

	IHD
	2, 6.5 (0-16.1)
	1, 4.8 (0-14.3)
	1, 10 (0-30)

	Glaucoma
	2, 6.5 (0-16.1)
	1, 4.8 (0-14.3)
	1, 10 (0-30)

	HO
	3, 9.7 (0-19.4)
	1, 4.8 (0-14.3)
	2, 20 (0-50)

	HOW
	6, 19.4 (6.5-35.5)
	3, 14.3 (0-28.6)
	3, 30 (10-60)

	Cancer
	1, 3.2 (0-9.7)
	0, 0 (0-0)
	1, 10 (0-30)

	[bookmark: _Hlk193061343]CKD
	1, 3.2 (0-9.7)
	1, 4.8 (0-14.3)
	0, 0 (0-0)

	RL
	1, 3.2 (0-9.7)
	1, 4.8 (0-14.3)
	0, 0 (0-0)

	Bradycardia
	1, 3.2 (0-9.7)
	1, 4.8 (0-14.3)
	0, 0 (0-0)

	Multimorbidity
	31, 100 (100-100)
	21, 100 (100-100)
	10, 100 (100-100)


Source: Prepared by the authors using data from the database. HE= Higher Education (University and Postgraduate). BE= Basic Education. ES= Employment Status. CR= Catholic Religion. OR= Other Religion. T2D= Type 2 Diabetes. HL= Hearing Loss. COPD= Chronic Obstructive Pulmonary Disease. GORD= Gastro-Oesophageal Reflux Disease. IHD= Ischaemic Heart Disease. HO= History of Obesity. HOW= History of Overweight. CKD= Chronic Kidney Disease. RL= Renal Lithiasis. *P value 0.020. P value was calculated by Yates Corrected Chi-Square Test, or Likelihood Ratio Chi-Square Test and Fisher exact test, as appropriate.

3.2 Cognitive Performance Improvement Following the Intervention
The intervention activities were selected based on the cognitive function being assessed in each session’s theme. To evaluate individual tasks, patients were given a corresponding worksheet for each activity, and a specific timeframe was allotted depending on the nature of the task. Upon completion, responses were reviewed with the patients, and any errors were corrected. The activities were conducted effectively within the planned structure, meeting the evaluation criteria, which included completion within the designated time, adherence to instructions, and accuracy of responses.

The table 5 presents the distribution of MoCA scores before and after the intervention. Initially, most participants scored between 21 and 25 points, with the highest proportion (25.8%) at a MoCA score of 21, while lower scores (20–22) accounted for 51.6%. After the intervention, there was a noticeable shift towards higher scores, with the proportion of participants scoring ≤22 decreasing from 51.6% to 3.2%, while scores of 23 points and above became more frequent, peaking at 32.3% for a score of 25 points. Thus, this improvement suggests a positive impact of the intervention on various cognitive functions, as lower scores declined and higher scores increased. Although 9.7% of participants were lost to follow-up, the remaining sample demonstrates a clear trend of cognitive enhancement, supporting the effectiveness of the intervention.

Table 5.	Distribution of MoCA Scores Before and After the Intervention
	Scores
	Basal-MoCA
n, % (CI95%)
	Final-MoCA
n, % (CI95%)

	20
	3, 9.7 (0.0-22.6)
	0, 0.0 (0.0-0.0=

	21
	8, 25.8 (12.9-41.9)
	0, 0.0 (0.0-0.0)

	22
	5, 16.1 (6.5-29.0)
	1, 3.2 (0.0-10.7)

	23
	5, 16.1 (3.2-29.0)
	9, 29 (14.3-50.0)

	24
	6, 19.4 (6.5-35.5)
	8, 25.8 (10.7-46.3)

	25
	4, 12.9 (3.2-25.8)
	10, 32.3 (21.4-53.6)

	Dropouts
	0, 0.0 (0.0-0.0)
	3, 9.7 (0.0-22.6)

	Total
	31, 100
	31, 100


Source: Prepared by the authors using data from the database.

After the intervention, the final MoCA score averages was 23.96 score (SD= 0.92); with values ranging from 22 (minimum) to 25 (maximum); median=24; IQR=23-25). The Wilcoxon signed-rank test indicates a statistically significant difference between the basal MoCA score and the final MoCA score (p < 0.001). This result confirms a significant improvement in cognitive performance, indicating that the intervention had a measurable impact on MoCA scores. Moreover, the paired-sample t-test results indicate a statistically significant improvement in MoCA scores following the intervention. The mean basal MoCA score (MoCA=22.46, SD=1.64) was lower than the mean final MoCA score (MoCA=23.96, SD=0.92) in a sample of 28 participants. The smaller standard deviation in the final MoCA scores suggests a reduction in variability, indicating that participants' cognitive performance became more consistent after the intervention. Additionally, the standard error of the mean decreased from 0.311 (basal) to 0.174 (final), further supporting the reliability of the observed improvement. These findings suggest that the intervention had a measurable and positive impact on cognitive performance. Similarly, both female and male participants experienced a statistically significant increase in MoCA scores following the intervention (p< 0.001 for all comparisons). The improvement was slightly more pronounced in male participants, as indicated by their final mean MoCA score (24.00 vs. 23.95 in females) and a narrower confidence interval. Finally, these findings suggest that the intervention had a consistent positive impact on cognitive function, regardless of sex. 

Figure 1 presents the distribution of males and females according to MoCA scores (men = 8 and women = 20). Among males, the highest score was 24 points (50%), while among females, it was 25 points (40%). Although there was a 30-percentage point difference between males and females at the highest score for males and a 15-point difference at the highest score (25 points) for females, these differences were not statistically significant. The overall trend suggests that both groups have similar levels of cognitive performance. However, the differences in improvement between sexes suggest further investigation into potential sex-specific factors influencing cognitive gains. Hence, the distribution of MMS final scores indicates an overall improvement in cognitive performance among participants. The majority of participants scored between 24 and 26 points, suggesting a positive effect of the intervention. The most frequent score was 24 (38.7% of participants), followed by 25 (25.8%) and 26 (16.1%). A smaller proportion (12.9%) scored in 23 points. Accordingly,  by examining the cumulative percentages, 55.2% of participants scored 24 or below, while 82.8% attained scores of 25 or higher, indicating that most participants achieved relatively high cognitive function levels after the intervention where two participants (6.5%) were lost to follow-up, leaving a final sample of 29 participants for analysis. Therefore, these results suggest that the cognitive intervention contributed to improved cognitive function in the majority of participants, as evidenced by the concentration of scores in the higher range (24–26). However, the absence of a control group limits the ability to definitively attribute these gains to the intervention alone. Hence, further studies with control conditions would help clarify the extent of the intervention’s effectiveness.

Figure 1. Distribution of MoCA scores among males and females of post-intervention results


Source: Prepared by the authors using data from the database.

3.5 Discussion.
3.5.1 Study Population Characteristics
The baseline characteristics of the included 31 patients with MCI reveal key demographic and clinical attributes. The average age of 78.84 years aligns with findings from other studies on MCI, particularly those conducted in geriatric populations in Mexico (Juarez-Cedillo et al. 2012, Juarez-Cedillo et al. 2022, Collazos-Marin et. 2023, Rueda-De-la-Rosa et al. 2024) and other countries (Palmer et al. 2008, Bai et al 2022, Manly et al. 2022, Chen et al. 2023). For instance, studies in Latin America, Spain and the United States report similar mean ages ranging from 68 to 80 years among MCI patients attending outpatient gerontological consultations (Lara et al. 2016, Pedraza et al. 2017, Clement-Carbonell et al. 2020, Manly et al. 2022). Besides, the predominance of female participants (67.7%) in this study is consistent with trends observed in America, Asia and Europe (Chen et al. 2023, Rueda-De-la-Rosa et al. 2024), where women are disproportionately affected due to longer life expectancy and greater health-seeking behaviours compared to men. Therefore, comparable studies in Mexico report female proportions of 60–70% in MCI cohorts, reinforcing this demographic pattern (Juarez-Cedillo et al. 2022, Collazos-Marin et. 2023, Rueda-De-la-Rosa et al. 2024).

The BMI data indicates that a significant proportion of the study population is overweight (67.7%) or obese (16.1%), a trend observed in other Latin American cohorts (Filozof et al, 2001).  On the other hand, studies in Mexico highlight higher obesity prevalence rates among elderly populations, often attributed to dietary habits and physical inactivity (Rivas-Marino et al. 2015, Barquera et al. 2020). In contrast, some studies from European cohorts show slightly lower obesity rates (~5–12%), possibly due to differences in lifestyle and public health interventions (Berghöfer et al. 2008). Notably, the prevalence of comorbidities such as hypertension (51.6%) and type 2 diabetes (32.3%) are higher compared with other epidemiological studies in Mexico (Meaney et al. 2013, Rojas-Martínez et al. 2021).

Accordingly, the relationship between religion and MCI remains controversial, suggesting that various factors, such as race and gender, may influence this association. While some research indicates that religiosity is linked to lower cognitive function (Ritchie et al., 2014), other studies suggest that frequent religious service attendance in adulthood may help protect against age-related cognitive decline (Henderson et al., 2021). Moreover, the association between religiosity and cognitive functioning has been found to vary across racial and gender subgroups. Thus, these findings highlight the complexity of the relationship between religion and cognitive health, emphasizing the need for an intersectional approach in future research.

Furthermore, education level serves as a significant predictor of cognitive impairment, with higher education correlating to a reduced risk of developing MCI (Vadikolias et al. 2012). This aligns with the characteristics of our study population, where 80.6% of patients possessed a basic education, while only 19.4% had received higher education. Similar founding’s are reported in Africa and Asia populations (Salah-Eldin et. 2021, Zhong et al. 2024). Moreover, the Rancho Bernardo study, which followed a cohort of 2,225 community-dwelling participants over a maximum of 27 years, found a significant decline across all cognitive domains beginning around age 65, with the decline accelerating after age 80. Although patterns of cognitive decline were generally similar between females and males, men showed a faster rate of decline on the global function test. Additionally, higher education was associated with a slower decline in both executive and global cognitive functions (Reas et al. 2017).

3.5.2 Cognitive Performance Improvement Following the Intervention
The cognitive intervention led to statistically significant improvements in MoCA scores, with the mean increasing from 22.46 to 23.96 (p < 0.001). The findings reported by other studies indicate that cognitive intervention programmes enhanced overall cognitive function and specific cognitive abilities, irrespective of participants' initial cognitive status (Sanjuán et al. 2020, Xu et al. 2021). Additionally, a cognitive decline was decelerated in elderly individuals diagnosed with dementia, and improvements were observed in their ability to perform daily activities (Smith et al. 2020). Concerning these benefits, the improvements persisted for periods ranging from two months to five years (Sanjuán et al. 2020).

Furthermore, cognitive interventions have demonstrated efficacy in sustaining or enhancing cognitive function among older adults, regardless of their baseline cognitive level. Nevertheless, there remains a scarcity of studies that assess whether these improvements endure over the long term or transfer to other aspects of daily life. The review of Sanjuán et al., also highlights that cognitive performance varies according to sociodemographic factors and identifies key components that contribute to the effectiveness of cognitive programmes. Hence, based on these findings (Sanjuán et al. 2020), it is crucial to develop intervention strategies that align with these criteria to optimise their positive impact on older populations.

When comparing these results with our study, we observed that cognitive interventions significantly enhanced cognitive function, as reflected in the improvement of MoCA scores. While our findings support the general effectiveness of cognitive training, they also suggest that the degree of cognitive improvement may be influenced by specific sociodemographic and individual factors. Additionally, our study underscores the necessity of long-term follow-up to determine the sustainability and broader applicability of cognitive gains in daily life. Therefore, these findings are consistent with international studies that assess the efficacy of cognitive training programs. For instance, studies in Spain, the United States, and Argentinian population have reported similar improvements of cognitive scores following structured cognitive interventions (Carcelén-Fraile et al. 2022, Smith et al. 2020, Rojas et al. 2013). This reinforces the effectiveness of such interventions in mitigating MCI symptoms across different cultural and healthcare settings.

Interestingly, the study’s results suggest that males experienced a slightly greater improvement than females (final MoCA: 24.00 vs. 23.95). This may be due to differences in baseline cognitive function, neurobiological factors, or engagement levels during cognitive exercises. However, further investigation is needed to understand the role of sex-specific variables in cognitive training outcomes.  Furthermore, the proportion of participants scoring ≤22 decreased from 51.6% to 3.2% post-intervention, a marked improvement that underscores the intervention's impact, but, the dropout rate (9.7%) is a limitation, though it remains within the expected range for similar intervention-based studies. Novoa's review indicates that certain cognitive interventions are effective in preventing age-related memory decline in healthy elderly population. Thus, the researchers highlight that the most effective interventions are those conducted in group sessions lasting between 60 and 90 minutes. This aligns with the findings of our study, which utilised group sessions of 90 to 120 minutes (Novoa et al. 2008).

3.6 Limitations and applications.
This study has limitations. First, we did not include a non-cognitive intervention, which may also have a beneficial impact on cognition. Numerous studies have reported an association between the availability of social resources and a reduced risk of cognitive decline in elderly population (Novoa et al. 2008). Conversely, social integration, fostered through participation in social and leisure activities, as well as interactions with family and friends, has been shown to enhance cognitive function (Novoa et al. 2008). Additionally, the emotional support derived from these interactions further contributes to cognitive well-being. Similarly, we did not include isolated physical activity in the intervention design, which some authors argue can improve cognition for the following reasons: a) it increases perfusion and, therefore, oxygen concentration in the brain; b) it can increase neurotransmitters related to memory; and c) it decreases anxiety, which is related to decreased attention, which in turn is related to decreased memory capacity (Novoa et al. 2008). Another limitation lies in the use of psychometric tests to assess the effects of cognitive training, which presents certain drawbacks. Simply taking a test can lead to a learning effect, underscoring the need for a control group against which to compare the intervention group—an aspect that we did not include. Furthermore, it is important to consider the so-called "ceiling effect," whereby individuals who achieve a high baseline score on the initial psychometric assessment have limited scope for further improvement (Novoa et al. 2008). While the results of our intervention support the efficacy of structured cognitive training in improving cognitive function, the small sample size and the absence of a control group and potential learning effects from repeated testing should be considered when interpreting the findings. Consequently, future research should incorporate a control group, a larger sample and explore additional factors, such as social engagement and non-cognitive interventions, to further refine and enhance cognitive training strategies for older adults and to determine its effects on a larger scale and enhance cognitive interventions in healthy elderly populations. Furthermore, several studies recommended utilising more robust experimental designs (Tardif & Simard 2011). Therefore, future studies should also include measures that assess the generalisation of training to daily life, as well as evaluate instrumental activities of daily living, life quality, and self-esteem. These improvements would provide a more comprehensive understanding of the effectiveness and long-term benefits of cognitive interventions for the elderly. Besides,  an additional limitation of the study is the imbalance in the gender distribution of participants, with more females than males. This disparity is attributed to the difference in the prevalence of MCI observed in the clinic's population (Rueda-De-la-Rosa et al. 2024). Thus, this may affect the comparability of Mild Cognitive Impairment (MCI) evaluation between sexes, potentially influencing the generalisability of the findings.

4. Conclusion.
In conclusion, our data indicates that the cognitive intervention effectively enhanced cognitive performance. The participants exhibited a clear shift towards higher cognitive scores post-intervention, with a marked reduction in lower scores and increased consistency in cognitive performance. Furthermore, the intervention proved beneficial for both male and female participants, with slight variations in cognitive gains suggesting the need for further exploration of potential sex-related differences in response to cognitive training. Eventually, the observed reduction in standard deviation and standard error of the mean in final scores indicates greater uniformity in cognitive performance, reinforcing the reliability of the intervention’s effects.
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