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Self-reported hopefulness and cognitive function: the moderating effect of physical activity in older adults without cognitive impairment
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Background: With dementia cases rising globally, identifying modifiable psychological factors that support cognitive resilience is crucial. Hopefulness, an optimistic emotional state, may serve as a protective factor against cognitive decline. However, its role in cognitively normal (CN) individuals remains underexplored. We aim to investigate the association between self-reported hopefulness and overall cognitive function in CN older adults and to examine the moderating effect of physical activity on this relationship.

Methods: A total of 152 CN adults aged 65–90 years were included in the General Lifestyle and Alzheimer’s Disease (AD) study. Hopefulness was assessed by the Geriatric Depression Scale item “Are you hopeful about the future?,” with “Yes” and “No” responses defining the hopefulness and non-hopefulness groups. Cognitive function was measured using the total score (TS) of the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) neuropsychological battery. Physical activity was evaluated using the Physical Activity Scale for the Elderly.

Results: Participants in the hopefulness group showed significantly higher TS scores compared to the non-hopefulness group (B = 5.009, p = 0.003). Physical activity moderated this relationship, with a stronger positive association observed in individuals with high-to-moderate activity levels (B = 7.409, p < 0.001).

Conclusion: Self-reported hopefulness, defined as optimism about the future, is positively associated with cognitive function in CN older adults, particularly among those with high-to-moderate physical activity levels. Interventions promoting both emotional well-being and physical activity may offer synergistic benefits for cognitive health.
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Introduction

With the rising prevalence of dementia and cognitive decline worldwide, identifying factors that may help prevent or delay these conditions has become increasingly important. Dementia, which affects over 55 million people globally, is projected to triple in prevalence by 2050 due to aging populations and lifestyle-related risks, underscoring the urgent need for effective prevention strategies (Livingston et al., 2020; Reuben et al., 2024). While much of the research to date has focused on genetic and biological risk factors, including apolipoprotein ε4 (APOE4) allele status and the pathophysiological roles of amyloid-beta and tau proteins (Kunkle et al., 2019; De Strooper and Karran, 2016; Scheltens et al., 2021), these factors alone do not fully account for individual differences in cognitive decline or resilience. Consequently, attention has turned to modifiable factors that may complement these biological findings and provide actionable pathways for intervention.

Recent studies have highlighted the potential of psychological factors, particularly emotional states, in influencing cognitive health. Emotional well-being, encompassing both the presence of positive emotions and the absence of chronic negative states, has been increasingly recognized as a determinant of cognitive trajectories in aging populations (Cohen et al., 2016; Lee et al., 2024; Kim et al., 2022). While the detrimental effects of negative thought patterns and chronic stress are well-documented—linking these factors to increased risks of cognitive decline and dementia through mechanisms such as hippocampal atrophy and neuroinflammation (Robertson et al., 2016; Saiz-Vazquez et al., 2021; Wallensten et al., 2023; Marchant et al., 2020)—there remains a significant gap in understanding the protective effects of positive emotions. Notably, repetitive negative thinking has been associated with increased deposition of amyloid-beta and tau, two hallmark pathologies of Alzheimer’s disease (AD), further solidifying the importance of addressing emotional health in cognitive aging research (Marchant et al., 2020).

Among positive psychological factors, hopefulness warrants particular attention. Traditionally, hopefulness has been conceptualized as a multifaceted construct encompassing an optimistic outlook toward the future and confidence in one’s ability to achieve desired goals (Bernardo and Ramos, 2024; Snyder, 2002). It has been associated with reduced stress, enhanced psychological well-being, and healthier lifestyle behaviors, such as physical activity and adherence to medical treatments—all of which are established contributors to cognitive health (Schweizer et al., 2019). Furthermore, its cognitive components, such as agency and pathways thinking, align closely with goal-directed behavior and problem-solving processes that support executive function and other domains of cognition (Snyder, 2002).

However, comprehensive assessment of such a multidimensional construct poses practical challenges in cohort studies of older adults, where long or complex questionnaires increase response burden and reduce data quality (Rolstad et al., 2011; Kutschar et al., 2019). For this reason, hopefulness was operationalized in the present study as self-reported optimism about the future, reflecting a concise, subjective perception of hope rather than the full theoretical construct. This operational definition allows for an investigation of how a simple sense of optimism relates to cognitive health in real-world aging populations. Recent studies in positive psychology have reinforced this association, showing that higher levels of optimism and hope predict slower cognitive decline and greater cognitive resilience among older adults (Marino et al., 2025; Liu et al., 2024; Vasileiou et al., 2025).

Cognitive decline itself may undermine positive emotional states, including hopefulness, by impairing the neural circuits involved in emotional regulation and future-oriented thinking. For example, age-related reductions in the functional connectivity of the prefrontal cortex and amygdala have been linked to diminished positive emotional reactivity (Schweizer et al., 2019). This bidirectional relationship underscores the importance of studying the role of hopefulness in cognitively normal individuals, where the potential for fostering and sustaining this emotional state remains intact. By exploring the relationship between hopefulness and cognitive function in this population, researchers may uncover novel insights into the mechanisms by which psychological factors influence brain health and identify new avenues for prevention. In addition to psychological factors, demographic, genetic, vascular, and lifestyle characteristics—such as age, sex, APOE4 genotype, vascular risk, and physical activity—have been shown to affect cognitive aging and may interact with emotional factors to shape cognitive outcomes (Carstensen et al., 2011; Gur and Gur, 2017; Niti et al., 2008). Given prior evidence that lifestyle factors can influence the strength of associations between emotional and cognitive health, we further explored whether physical activity moderates the relationship between self-reported hopefulness and cognitive function (Carstensen et al., 2011; Gur and Gur, 2017; Niti et al., 2008; Richman et al., 2005; Erickson et al., 2012; Engeroff et al., 2019).

This study aims to test the hypothesis that self-reported hopefulness is positively associated with better overall cognitive function, as measured by the total score (TS) of the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) assessment battery (Morris et al., 1989; Lee et al., 2002; Lee et al., 2004; Seo et al., 2010) in cognitively normal (CN) individuals. In addition, we examined whether the strength of this association differs depending on the level of physical activity, reflecting a potential interplay between psychological and behavioral factors in maintaining cognitive health. The findings from this study could enhance our understanding of how self-reported hopefulness contributes to cognitive resilience and inform strategies for promoting healthy cognitive aging.



Materials and methods


Participants

This study is part of the General Lifestyle and AD (GLAD) study, an ongoing prospective cohort study initiated in 2020 (Keum et al., 2024; Choe et al., 2023; Kim et al., 2023). As of September 2022, a total of 152 CN adults aged 65 to 90 years had been enrolled. Given that this study was part of the ongoing GLAD cohort, the sample size reflected all eligible participants who had completed full assessments at that time rather than a predefined target.

Participants were recruited through two complementary approaches. First, CN individuals who attended a dementia screening program at the memory clinic of Hallym University Dongtan Sacred Heart Hospital in Hwaseong, South Korea were invited for eligibility assessment. Second, additional CN volunteers were recruited from the local community through referrals by existing participants, family members, or acquaintances. These community-based participants were selected to ensure diversity in demographic characteristics and cognitive status, with the goal of improving the epidemiological representativeness of the study sample among older Korean adults. To minimize potential bias from recruitment source, we compared key demographic and cognitive variables between hospital- and community-based participants and found no significant differences (all p > 0.10). A binary variable indicating recruitment source was also included as a covariate in the regression analyses, and the main results remained unchanged.

To ensure cognitive normality, participants were required to have a Clinical Dementia Rating (CDR; Morris, 1993) score of 0 and no diagnosis of mild cognitive impairment (MCI) or dementia. Exclusion criteria included: (1) the presence of comorbid medical, psychiatric, or neurological conditions that could affect cognitive functioning; (2) severe communication or behavioral difficulties that could hinder clinical assessments; and (3) simultaneous participation in another clinical trial involving an investigational product.

The study protocol received approval from the Institutional Review Board of Hallym University Dongtan Sacred Heart Hospital and was carried out in compliance with the latest guidelines of the Declaration of Helsinki. Informed consent was obtained from all participants or their legal representatives.



Clinical assessments

All participants underwent standardized clinical evaluations conducted by trained psychiatrists in accordance with the clinical assessment protocol of the GLAD study. This protocol incorporated the CERAD-K (Morris et al., 1989; Lee et al., 2002). Furthermore, trained neuropsychologists administered the GLAD neuropsychological assessment protocol, which included the CERAD-K neuropsychological battery (Lee et al., 2004). To explore the association between hope and global cognitive function, TS of the CERAD-K neuropsychological battery was utilized (Seo et al., 2010). The TS, representing an aggregate measure of overall cognitive performance, was calculated by summing the scores of seven subtests: verbal fluency, the modified Boston Naming Test, word list memory, constructional praxis, word list recall, word list recognition, and constructional recall.

Hopefulness was assessed using the fifth item of the 30-item Geriatric Depression Scale (GDS; Yesavage et al., 1982; Kim et al., 2008), which asks, “Are you hopeful about the future?” Participants answered “Yes” or “No.” Those who answered “Yes” were classified as the hopefulness group, and those who answered “No” as the non-hopefulness group. This item was chosen to capture participants’ self-perceived optimism about the future. Although it represents a single dichotomous measure, prior studies have shown that individual GDS items—particularly those assessing positive mood or hopelessness—have acceptable psychometric validity and are widely used as brief indicators of affective states in older adults (Kim et al., 2008; Chan, 1996; Huang et al., 2017; Kim et al., 2021). Based on this rationale, the construct was operationalized as self-reported hopefulness, reflecting each participant’s subjective outlook toward their future.

The severity of depressive symptoms was evaluated using the 30-item GDS (Yesavage et al., 1982; Kim et al., 2008), a widely validated tool for assessing depressive symptoms in older adults. Based on their GDS scores, participants were categorized into two groups: non-depressed (GDS score of 0–15) and major depressed (GDS score of ≥16; Bae and Cho, 2004). This classification facilitated the analysis of depressive symptom severity as a potential factor influencing cognitive function and emotional states, including hopefulness. Vascular risk factors (VRFs), including hypertension, diabetes mellitus, dyslipidemia, coronary heart disease, transient ischemic attack, and stroke, were evaluated through structured interviews with participants and their family members. Data collection was carried out by trained researchers. The vascular risk score (VRS) was derived by calculating the proportion of identified VRFs relative to the total number of assessed factors (DeCarli et al., 2004). Body mass index (BMI) was determined by dividing body weight in kilograms by the square of height in meters, following the guidelines established by the World Health Organization (WHO). Detailed criteria for BMI computation can be found on the WHO’s official website1 (Kim et al., 2022). Physical activity levels were measured using the Korean version of the Physical Activity Scale for the Elderly (PASE; Choe et al., 2010; Washburn et al., 1993; Lee et al., 2023). The PASE score was computed by summing weighted scores from three activity domains: leisure, household, and occupational activities. Higher PASE scores reflect greater overall physical activity. Participants were initially divided into tertiles according to total PASE scores (low, moderate, and high). Further analytic details regarding the merging of categories based on statistical similarity are described in the Results section. Participants were stratified into three income categories: (1) below the minimum cost of living (MCL), (2) between the MCL and twice the MCL, and (3) at least twice the MCL. These classifications were based on standards defined by the Ministry of Health and Welfare, Republic of Korea2 (Kim et al., 2020; Kim et al., 2021). Lifetime alcohol consumption (categorized as never, former, or current drinker) and smoking history (categorized as never, ex-smoker, or current smoker) were determined through structured interviews conducted by trained researchers and supplemented by medical record reviews (Kim et al., 2022). Dietary patterns were comprehensively evaluated using the Mini Nutritional Assessment (MNA; Vellas et al., 1999), a validated and widely used tool for assessing the nutritional status of older adults. This assessment involved detailed interviews focusing on participants’ typical dietary habits and specific food types consumed regularly. Key food groups analyzed included high-quality protein sources, fresh fruits, and a variety of vegetables (Vellas et al., 1999).

Blood samples were collected via venipuncture in the morning (8–9 a.m.) after participants had fasted overnight. Hemoglobin levels were measured using the XN-3000 automated hematologic analyzer and its dedicated reagents (Sysmex, Kobe, Japan), ensuring precision in the evaluation of anemia and overall hematologic status. Biochemical parameters, including albumin, glucose, and lipid profiles (high-density lipoprotein [HDL] cholesterol and low-density lipoprotein [LDL] cholesterol), were analyzed using the COBAS c702 analyzer with dedicated reagents (Roche Diagnostics, Mannheim, Germany). APOE genotyping was performed using the APOE ACE Genotyping Kit (Seegene, Seoul, Korea). APOE4 positivity, indicative of an increased genetic risk for AD, was defined as the presence of at least one ε4 allele.



Statistical analyses

To compare continuous variables, including demographic and clinical characteristics, two-tailed independent t-tests were employed, while categorical data were analyzed using chi-square tests. To investigate the association between self-reported hopefulness and overall cognitive function, multiple linear regression analyses were conducted, with self-reported hopefulness as the independent variable and overall cognitive function as the dependent variable. The non-hopefulness group served as the reference category.

A two-step modeling approach was applied to progressively adjust for covariates. The first model excluded all covariates, while the second model included adjustments for age, sex, APOE4 status, VRS, BMI, annual income, PASE total score, alcohol intake, smoking, dietary habits, and blood nutritional markers. To disentangle the effect of self-reported hopefulness from general depressive symptoms, the total GDS score excluding the fifth item assessing hopefulness was also included as a covariate in all regression models. Additionally, to further evaluate the incremental contribution of self-reported hopefulness beyond these covariates, hierarchical multiple regression analyses were performed. In this analysis, all control variables were entered in the first block (Model 1), and self-reported hopefulness was added in the second block (Model 2) to assess the change in explained variance (ΔR; Reuben et al., 2024).

Potential moderating effects of covariates (age, sex, APOE4 status, VRS, BMI, and PASE total score) were evaluated by incorporating two-way interaction terms into the regression models. These variables were selected based on prior literature showing that demographic, genetic, and lifestyle factors can modify the association between emotional factors and cognitive outcomes (Carstensen et al., 2011; Gur and Gur, 2017; Niti et al., 2008). When significant interactions were identified, stratified linear regression analyses were subsequently performed to further elucidate these relationships.

Sensitivity analyses were carried out to minimize confounding effects related to physical or mental health conditions. Specifically, analyses were repeated after excluding participants with self-reported major depression. This step aimed to isolate the relationship between self-reported hopefulness and overall cognitive function from the potential influence of depression. All statistical analyses were conducted using IBM SPSS Statistics software (version 28.0; IBM Corp, Armonk, NY, United States).




Results


Participants characteristics

The demographic and clinical characteristics of the study participants, stratified by self-reported hopefulness status, are presented in Table 1. Of the 152 participants, 77 were categorized as belonging to the self-reported hopefulness group, while 75 were assigned to the non-hopefulness group. Participants in the hopefulness group demonstrated superior performance on overall cognition and exhibited lower levels of depression. Importantly, none of the participants were classified as malnourished, defined as having serum albumin levels below 3.5 g/dL (Cabrerizo et al., 2015).


TABLE 1 Participant characteristics according to self-reported hopefulness status.


	Characteristic
	Overall
	Hopefulness
	Non-hopefulness
	p

 

 	n 	152 	77 	75 	


 	Age, y 	72.15 (5.57) 	71.59 (5.68) 	72.72 (5.42) 	0.215a


 	Female, n (%) 	108 (71.05) 	55 (71.43) 	53 (70.67) 	0.918b


 	Education, y 	9.76 (4.57) 	10.43 (4.50) 	9.07 (4.57) 	0.066a


 	MMSE score 	26.29 (2.89) 	26.70 (2.80) 	25.87 (2.95) 	0.075a


 	APOE4-positivity, n (%) 	22 (14.47) 	11 (14.43) 	11 (14.67) 	0.947b


 	VRS, % 	24.23 (18.28) 	24.03 (17.83) 	24.44 (18.85) 	0.888a


 	BMI 	24.72 (3.06) 	24.71 (2.45) 	24.73 (3.60) 	0.965a


 	CN, n (%) 	152 (100.00) 	77 (100.00) 	75 (100.00) 	


 	Annual income, n (%) 	 	 	 	0.127b


 	 <MCL 	15 (9.87) 	7 (9.09) 	8 (10.67) 	


 	
≥
MCL, <2
×
MCL 	44 (28.95) 	17 (22.08) 	27 (36.00) 	


 	
≥
2
×
MCL 	93 (61.18) 	53 (68.83) 	40 (53.33) 	


 	PASE total score 	68.75 (48.41) 	68.00 (46.67) 	69.53 (50.44) 	0.846a


 	PASE, n (%) 	 	 	 	0.916b


 	 High-to-moderate 	103 (67.76) 	51 (66.23) 	52 (69.33) 	


 	 Low 	49 (32.24) 	26 (33.77) 	23 (30.67) 	


 	Alcohol drink status, n (%) 	 	 	 	0.436b


 	 Never 	85 (55.92) 	47 (61.04) 	38 (50.67) 	


 	 Former 	27 (17.76) 	12 (15.58) 	15 (20.00) 	


 	 Drinker 	40 (26.32) 	18 (23.38) 	22 (29.33) 	


 	Smoking status, n (%) 	 	 	 	0.937c


 	 Never 	121 (79.61) 	62 (80.52) 	59 (78.67) 	


 	 Former 	27 (17.76) 	13 (16.88) 	14 (18.67) 	


 	 Smoker 	4 (2.63) 	2 (2.60) 	2 (2.67) 	


 	Blood nutritional markers


 	 Albumin, g/dL 	4.59 (0.27) 	4.59 (0.27) 	4.60 (0.27) 	0.792a


 	 Glucose, fasting, mg/dL 	108.85 (20.84) 	109.61 (20.98) 	108.05 (20.81) 	0.648a


 	 HDL-cholesterol, mg/dL 	55.91 (13.02) 	56.53 (13.45) 	55.27 (32.40) 	0.553a


 	 LDL-cholesterol, mg/dL 	94.82 (31.77) 	95.35 (31.35) 	94.27 (32.40) 	0.835a


 	Nutritional markers


 	 Protein, No (%) 	 	 	 	0.841b


 	  High 	73 (48.03) 	36 (46.75) 	37 (49.33) 	


 	  Moderate 	54 (35.53) 	27 (35.06) 	27 (36.00) 	


 	  Low 	25 (16.45) 	14 (18.18) 	11 (14.47) 	


 	 Fruit & Vegetables, No (%) 	 	 	 	0.336b


 	  High 	59 (38.82) 	27 (35.06) 	32 (42.67) 	


 	  Low 	93 (61.18) 	50 (64.94) 	43 (57.33) 	


 	GDS total score 	10.80 (7.20) 	8.22 (6.21) 	13.45 (7.22) 	<0.001a


 	GDS, n (%) 	 	 	 	0.034b


 	 None (<16) 	117 (76.97) 	65 (84.42) 	52 (69.33) 	


 	 Major depressed (≥16) 	35 (23.03) 	12 (15.58) 	23 (30.67) 	


 	CERAD cognition


 	 Total score 	74.57 (12.66) 	77.96 (12.50) 	71.08 (11.93) 	<0.001a





MMSE, mini-mental state examination; APOE4, apolipoprotein E ε4 allele; VRS, vascular risk score; BMI, body mass index; CN, cognitively normal; MCL, minimum cost of living; PASE, physical activity scale for the elderly; HDL, high density lipoprotein; LDL, low density lipoprotein; GDS, geriatric depression scale; CERAD, Consortium to Establish a Registry for Alzheimer’s Disease.

Data are expressed as mean (standard deviation), unless otherwise indicated.

a By one-way analysis of variance.

b By chi-square test.

c By fisher exact test.
 



Association between self-reported hopefulness and cognition

Participants in the self-reported hopefulness group exhibited significantly higher overall cognition compared to those in the non-hopefulness group, even after adjusting for potential confounders (B = 5.009, SE = 1.667, β = 0.198, p = 0.003; Table 2; Figure 1A; Supplementary Table S1). This result remained consistent after further adjustment for the total GDS score excluding the hopefulness item (B = 4.481, SE = 1.737, β = 0.177, p = 0.011; Supplementary Table S2). Hierarchical regression analysis further showed that adding hopefulness to the model with all control variables significantly improved the explained variance in cognition (ΔR2 = 0.036, p = 0.003), indicating a small-to-medium effect size (Supplementary Table S3).


TABLE 2 Results of multiple linear regression analyses of the associations between self-reported hopefulness and overall cognitive function (N = 152).


	
	Total score of CERAD



	B
	SE
	

β


	p

 

 	Model 1a


 	 Hopefulness 	6.907 	1.996 	0.273 	<0.001


 	 Non-hopefulness 	 	Reference 	 	


 	Model 2b


 	 Hopefulness 	5.009 	1.667 	0.198 	0.003


 	 Non-hopefulness 	 	Reference 	 	





CERAD, Consortium to Establish a Registry for Alzheimer’s Disease; APOE4, apolipoprotein ε4; VRS, vascular risk score; BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein.

a Crude model (no adjustment for covariates).

b Model adjusted for age, sex, education, APOE4, VRS, PASE total score, BMI, annual income, alcohol intake, smoking, dietary habits (protein, fruit and vegetable intake), and blood-based nutritional markers (albumin, glucose, HDL, and LDL cholesterol).
 

[image: Bar graphs labeled A, B, and C comparing "Non-hopefulness" and "Hopefulness" categories on the TS scale. Graph A shows a significant difference with p = 0.003, B shows no significant difference with p = 0.904, and C shows a significant difference with p < 0.001.]

FIGURE 1
 Plots of the associations between self-reported hopefulness (defined by responses to the GDS item “Are you hopeful about the future?”) and overall cognition (A–C): (A) hopefulness categories vs. total score (TS), (B) hopefulness categories vs. TS among participants with high-to-moderate physical activity, and (C) hopefulness categories vs. TS among participants with low physical activity. (A–C) were adjusted for potential covariates; mean cognition values are presented and error bars represent standard error.




Moderation of the association between self-reported hopefulness and cognition

A significant interaction was identified between self-reported hopefulness and physical activity (B = 0.081, SE = 0.033, β = 0.526, p = 0.014), suggesting that physical activity moderates the relationship between self-reported hopefulness and overall cognitive function (Table 3). Conversely, interactions between self-reported hopefulness and other variables, including age, sex, APOE4 status, VRS, and BMI, remained non-significant (Table 3).


TABLE 3 Results of multiple linear regression analyses including self-reported hopefulness
×
one covariate interaction term, predicting overall cognitive function.


	
	Total score of CERAD



	B
	SE
	

β

	p

 

 	Hopefulness 	10.930 	5.061 	0.432 	0.033


 	Age 	2.225 	5.729 	0.081 	0.698


 	Hopefulness
×
 Age 	−4.460 	3.601 	−0.337 	0.218


 	Hopefulness 	6.007 	2.007 	0.237 	0.003


 	Sex 	1.140 	6.303 	0.041 	0.857


 	Hopefulness
×
 Sex 	−3.296 	3.684 	−0.191 	0.373


 	Hopefulness 	5.448 	1.799 	0.215 	0.003


 	APOE4 	3.319 	7.662 	0.091 	0.666


 	Hopefulness
×
 APOE4 	−3.109 	4.731 	−0.137 	0.512


 	Hopefulness 	7.699 	2.895 	0.304 	0.009


 	VRS 	0.220 	0.152 	0.316 	0.150


 	Hopefulness
×
 VRS 	−0.106 	0.094 	−0.259 	0.258


 	Hopefulness 	1.872 	14.618 	0.074 	0.898


 	BMI 	0.499 	0.849 	0.119 	0.557


 	Hopefulness
×
 BMI 	0.127 	0.586 	0.130 	0.829


 	Hopefulness 	−0.915 	2.703 	−0.036 	0.736


 	PASE 	−0.093 	0.050 	−0.354 	0.067


 	Hopefulness
×
 PASE 	0.081 	0.033 	0.526 	0.014





CERAD, Consortium to Establish a Registry for Alzheimer’s Disease; APOE4, apolipoprotein ε4; VRS, vascular risk score; BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein.Model adjusted for age, sex, education, APOE4, VRS, PASE total score, BMI, annual income, alcohol intake, smoking, dietary habits (protein, fruit and vegetable intake), and blood-based nutritional markers (albumin, glucose, HDL, and LDL cholesterol).
 

To clarify this interaction, stratified regression analyses were conducted based on tertiles of PASE total scores. Both the high and moderate activity groups showed comparable positive associations between self-reported hopefulness and overall cognitive function, whereas the low activity group showed no significant relationship (Supplementary Table S4). Given these similar patterns, the high and moderate groups were combined into a single high-to-moderate activity category for the main analysis. In this combined group, self-reported hopefulness was significantly associated with higher overall cognitive function (B = 7.409, SE = 1.998, β = 0.288, p < 0.001), whereas the association remained non-significant in the low activity group (B = 0.444, SE = 3.641, β = 0.018, p = 0.904; Table 4; Figures 1B,C).


TABLE 4 Results of multiple linear regression analyses of the associations between self-reported hopefulness and overall cognitive function according to physical activity status (N = 152).


	
	Total score of CERAD



	B
	SE
	

β

	p

 

 	Low physical activity (n = 49)


 	Model 1a


 	 Hopefulness 	3.498 	3.515 	0.144 	0.325


 	 Non-hopefulness 	Reference 	


 	Model 2b


 	 Hopefulness 	0.444 	3.641 	0.018 	0.904


 	 Non-hopefulness 	Reference 	


 	High-to-moderate physical activity (n = 103)


 	Model 1a


 	 Hopefulness 	8.510 	2.432 	0.330 	<0.001


 	 Non-hopefulness 	Reference 	


 	Model 2b


 	 Hopefulness 	7.409 	1.998 	0.288 	<0.001


 	 Non-hopefulness 	Reference 	





CERAD, Consortium to Establish a Registry for Alzheimer’s Disease; APOE4, apolipoprotein ε4; VRS, vascular risk score; BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein.

a Crude model (no adjustment for covariates).

b Model adjusted for age, sex, education, APOE4, VRS, BMI, annual income, alcohol intake, smoking, dietary habits (protein, fruit and vegetable intake), and blood-based nutritional markers (albumin, glucose, HDL, and LDL cholesterol).
 



Sensitivity analyses

Older individuals without self-reported major depression exhibited overall cognitive performance comparable to that of the overall cohort (Supplementary Tables S5, S6).




Discussion

This study investigated the association between self-reported hopefulness and overall cognitive function in CN older adults. Results showed that participants in the self-reported hopefulness group had significantly better cognitive performance compared to the non-hopefulness group. Importantly, physical activity moderated this relationship: the positive association between self-reported hopefulness and cognition was observed only among individuals with high-to-moderate levels of physical activity, while no significant association was found among those with low activity. Sensitivity analyses confirmed the robustness of these findings, even after excluding participants with self-reported major depression.

The present study builds on existing evidence emphasizing the role of positive psychological factors in cognitive health while providing novel insights into the specific relationship between self-reported hopefulness and cognitive function. Prior studies have consistently demonstrated that positive emotional states contribute to cognitive resilience through pathways such as stress reduction, improved emotional regulation, and healthier lifestyle behaviors (Steptoe et al., 2015; Snyder et al., 1991). For instance, subjective well-being, which encompasses positive emotions, is associated with slower cognitive decline and reduced dementia risk in older adults (Steptoe et al., 2015). Additionally, hopefulness has been conceptualized as a cognitive process involving goal-directed determination and pathways thinking, which together support problem-solving and executive function, key components of cognitive reserve (Snyder et al., 1991). In contrast, the detrimental effects of negative psychological states have been widely reported (Marchant and Howard, 2015; Lupien et al., 2009) Repetitive negative thinking has been shown to accelerate cognitive decline by increasing amyloid-beta and tau deposition, the hallmark pathologies of AD (Marchant and Howard, 2015). Similarly, chronic stress has been linked to hippocampal atrophy and impaired cognitive performance due to dysregulation of the hypothalamic–pituitary–adrenal (HPA) axis and elevated cortisol levels (Lupien et al., 2009). While these studies underscore the importance of emotional health in cognitive aging, the current study uniquely focuses on hopefulness, a forward-looking positive emotional state, and its association with overall cognitive function.

Another key finding of this study is the moderating role of physical activity in the relationship between self-reported hopefulness and overall cognitive function. In the fully adjusted model, self-reported hopefulness was positively associated with cognitive function. When the interaction term was added, the conditional main effect of hopefulness—evaluated at zero physical activity—was not significant, reflecting its effect under the specific condition of no physical activity rather than an absence of overall association. The interaction between self-reported hopefulness and physical activity remained positive and significant, indicating that the cognitive benefits of hopefulness become stronger as physical activity increases. In other words, the cognitive benefits of self-reported hopefulness become more pronounced among those who engage in regular physical activity, reflecting a synergistic rather than contradictory relationship. These results are consistent with prior evidence that physical activity enhances neuroplasticity, increases brain-derived neurotrophic factor (BDNF) expression, and improves emotion regulation, thereby reinforcing the positive influence of self-reported hopefulness on cognitive outcomes (Cefis et al., 2023; Gomutbutra et al., 2020; Miranda et al., 2019; Gao et al., 2022; Phillips, 2017; Zoladz and Pilc, 2010; Voss et al., 2013; Stillman et al., 2016; Norouzi et al., 2019).

Interestingly, unlike previous research suggesting that genetic and vascular risks, such as APOE4 allele status and VRS, amplify the risk of cognitive decline (Corder et al., 1993; Jack et al., 2018), the current study did not observe moderating effects of these variables. For example, APOE4 carriers exhibit increased vulnerability to cognitive deficits, even in cognitively normal individuals (Corder et al., 1993; Jack et al., 2018). However, in our study, the lack of moderation could be attributed to the homogeneity of the sample, which exclusively included CN older adults. The effects of APOE4 and other risk factors may not yet manifest in this group due to their preserved cognitive status. Additionally, limited variability in age and vascular risk within the sample may have reduced their moderating potential.

Taken together, while prior research has explored the impact of positive and negative emotional states on cognition, as well as the independent effects of physical activity and genetic risk factors, the present study extends prior work by showing that the association between self-reported hopefulness and cognition is conditional on physical activity level, with the effect being stronger among individuals with high-to-moderate levels of physical activity. This novel finding underscores the importance of examining psychological and physiological factors together, rather than in isolation, to fully understand their contributions to cognitive health. By focusing specifically on self-reported hopefulness in a CN population, this study advances our understanding of how modifiable emotional and behavioral factors can be harnessed to promote cognitive resilience and delay cognitive decline.

The findings of this study underscore the importance of fostering self-reported hopefulness as a potential strategy for cognitive preservation in older adults. Interventions designed to promote positive emotions, such as cognitive-behavioral therapy, mindfulness-based stress reduction, and future-oriented goal-setting programs, may hold promise for supporting cognitive health. Moreover, the observed moderating role of physical activity suggests that multi-component interventions combining psychological and physical strategies may yield the greatest benefits. Encouraging older adults to engage in regular physical activity while fostering self-reported hopefulness could represent a practical and cost-effective approach to delaying cognitive decline.

Several mechanisms may explain the relationship between self-reported hopefulness and cognitive function. First, hopefulness may reduce stress by stabilizing the HPA axis and lowering cortisol levels, mitigating hippocampal atrophy and cognitive impairment (Lupien et al., 2009; Juster et al., 2010). Second, hopefulness strengthens cognitive reserve through goal-directed thinking and problem-solving, key components of executive function, delaying cognitive decline (Snyder et al., 1991). In addition, hopefulness is linked to healthier lifestyle behaviors, such as regular physical activity, balanced diet, and medical adherence, which collectively contribute to cognitive preservation (Stern, 2012; Schiavon et al., 2016). Recent findings from positive psychology research also support these mechanisms, suggesting that interventions enhancing hope and optimism—such as cognitive-behavioral and mindfulness-based approaches—can improve emotional regulation, neuroplasticity, and cognitive performance in both healthy and at-risk older adults (Marino et al., 2025; Liu et al., 2024; Vasileiou et al., 2025). Finally, both hopefulness and physical activity may converge on neuroplastic mechanisms. Positive psychological states and physical exercise are known to increase brain-derived neurotrophic factor (BDNF) levels and improve prefrontal–limbic connectivity, fostering synaptic plasticity and emotional regulation (Gomutbutra et al., 2020; Miranda et al., 2019; Gao et al., 2022; Phillips, 2017; Zoladz and Pilc, 2010; Voss et al., 2013; Stillman et al., 2016; Norouzi et al., 2019). Taken together, these complementary pathways suggest that physical activity may amplify the neurobiological and behavioral benefits of hopefulness, jointly promoting cognitive resilience and healthy brain aging (Dinas et al., 2011; Jakicic et al., 2019).



Strengths and limitations

This study systematically investigated the association between self-reported hopefulness and overall cognitive function in a well-characterized cohort of CN older adults. The analysis rigorously adjusted for a comprehensive range of confounding variables, including demographic, clinical, and lifestyle factors, ensuring the robustness and reliability of the findings. Furthermore, the identification of the moderating role of physical activity provides novel insights into the interplay between psychological and physiological factors in maintaining cognitive health, highlighting a potential avenue for targeted interventions. The study has several limitations. First, self-reported hopefulness was assessed using a single item from the GDS, which, although pragmatic and commonly used, may not fully capture the multidimensional nature of hope, such as agency and pathways thinking. Future studies should incorporate validated and multidimensional instruments, such as the Snyder Hope Scale (Snyder et al., 1991), to better characterize this construct and its neural and behavioral correlates. Second, the cross-sectional design prevents causal inferences about the relationship between self-reported hopefulness and cognitive function, necessitating longitudinal research. Third, the positive association observed may be influenced by other depressive symptoms. Additional analyses controlling for the total GDS score (excluding the hopefulness item) and removing participants with major depressive disorder yielded consistent findings, minimizing this concern. Fourth, cognitive decline linked to mild cognitive impairment or dementia could reduce self-reported hopefulness. To address this, only CN individuals were included, and analyses excluding participants with severe depression confirmed the results. Finally, although participants were recruited from both hospital- and community-based sources to enhance demographic diversity, all recruitment and assessments were conducted within a single research center. Therefore, while the sample included individuals with varying backgrounds, the single-center design may limit the generalizability of the findings. Multi-center studies with larger and more diverse populations are warranted to confirm these results.

In conclusion, our study demonstrated that self-reported hopefulness is positively associated with cognitive function in CN older adults, particularly when paired with high-to-moderate physical activity. These findings support the development of interventions targeting both psychological and physical health to promote cognitive resilience and prevent dementia.



Data availability statement

The datasets are not publicly available due to Institutional Review Board restrictions for privacy protection. Data may be accessed upon reasonable request and IRB approval by contacting yoon4645@gmail.com.



Ethics statement

The studies involving humans were approved by the Institutional Review Board of Hallym University Dongtan Sacred Heart Hospital. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

BL: Writing – review & editing, Formal analysis, Writing – original draft, Methodology. YC: Writing – original draft, Methodology, Writing – review & editing, Formal analysis. J-HK: Methodology, Writing – review & editing, Writing – original draft, Formal analysis. HC: Writing – original draft, Writing – review & editing, Methodology, Formal analysis. G-HS: Writing – review & editing, Formal analysis, Writing – original draft, Methodology. SK: Methodology, Writing – review & editing, Writing – original draft, Formal analysis. HK: Formal analysis, Writing – original draft, Writing – review & editing, Methodology. JH: Formal analysis, Writing – review & editing, Methodology, Writing – original draft. DY: Formal analysis, Writing – review & editing, Methodology, Writing – original draft. JK: Formal analysis, Methodology, Writing – review & editing, Funding acquisition, Supervision, Conceptualization, Writing – original draft.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This study was supported by a grant from the Hallym University Research Fund (grant no. HURF-2024-43). The funding sources had no role in the study design, data collection, data analysis, data interpretation, writing of the manuscript, or decision to submit it for publication.



Acknowledgments

We thank the GLAD study participants and their caregivers.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fnagi.2025.1646298/full#supplementary-material



Footnotes

1   https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi

2   http://www.law.go.kr


References
	 Bae,J. N., and Cho,M. J. (2004). Development of the Korean version of the geriatric depression scale and its short form among elderly psychiatric patients. J. Psychosom. Res. 57, 297–305. doi: 10.1016/j.jpsychores.2004.01.004 
	 Bernardo,A. B. I., and Ramos,S. D. A. (2024). Culturalizing theory and research on cognitive models of hope. Front. Psychol. 15:1457725. doi: 10.3389/fpsyg.2024.1457725 
	 Cabrerizo,S., Cuadras,D., Gomez-Busto,F., Artaza-Artabe,I., Marin-Ciancas,F., and Malafarina,V. (2015). Serum albumin and health in older people: review and meta analysis. Maturitas 81, 17–27. doi: 10.1016/j.maturitas.2015.02.009 
	 Carstensen,L. L., Turan,B., and Scheibe,S. (2011). Emotional experience improves with age: evidence based on over 10 years of experience sampling. Psychol. Aging 26, 21–33. doi: 10.1037/a0021285 
	 Cefis,M., Chaney,R., and Wirtz,J. (2023). Molecular mechanisms underlying physical exercise-induced brain BDNF overproduction. Front. Mol. Neurosci. 16:1275924. doi: 10.3389/fnmol.2023.1275924 
	 Chan,A. C. (1996). Clinical validation of the geriatric depression scale (GDS): Chinese version. J. Aging Health 8, 238–253.
	 Choe,M.-A., Jeon,M., and Chae,Y.-R. (2010). Evaluation of the Korean version of physical activity scale for the elderly (K-PASE). Korean J. Women Health Nurs. 16:47. doi: 10.4069/kjwhn.2010.16.1.47
	 Choe,Y. M., Suh,G. H., and Lee,B. C. (2023). High-intensity walking in midlife is associated with improved memory in physically capable older adults. Alzheimer's Res Ther 15:143. doi: 10.1186/s13195-023-01293-8 
	 Cohen,A. O., Dellarco,D. V., Breiner,K., Helion,C., Heller,A. S., Rahdar,A., et al. (2016). The impact of emotional states on cognitive control circuitry and function. J. Cogn. Neurosci. 28, 446–459. doi: 10.1162/jocn_a_00906 
	 Corder,E. H., Saunders,A. M., Strittmatter,W. J., Schmechel,D. E., Gaskell,P. C., Small,G. W., et al. (1993). Gene dose of apolipoprotein E type 4 allele and the risk of Alzheimer's disease in late onset families. Science 261, 921–923.
	 De Strooper,B., and Karran,E. (2016). The cellular phase of Alzheimer's disease. Cell 164, 603–615. doi: 10.1016/j.cell.2015.12.056 
	 DeCarli,C., Mungas,D., Harvey,D., Reed,B., Weiner,M., Chui,H., et al. (2004). Memory impairment, but not cerebrovascular disease, predicts progression of MCI to dementia. Neurology 63, 220–227. doi: 10.1212/01.WNL.0000130531.90205.EF 
	 Dinas,P. C., Koutedakis,Y., and Flouris,A. D. (2011). Effects of exercise and physical activity on depression. Ir. J. Med. Sci. 180, 319–325. doi: 10.1007/s11845-010-0633-9 
	 Engeroff,T., Vogt,L., and Fleckenstein,J. (2019). Lifespan leisure physical activity profile, brain plasticity and cognitive function in old age. Aging Ment. Health 23, 811–818. doi: 10.1080/13607863.2017.1421615 
	 Erickson,K. I., Weinstein,A. M., and Lopez,O. L. (2012). Physical activity, brain plasticity, and Alzheimer's disease. Arch. Med. Res. 43, 615–621. doi: 10.1016/j.arcmed.2012.09.008 
	 Gao,L., Zhang,Y., Sterling,K., and Song,W. (2022). Brain-derived neurotrophic factor in Alzheimer's disease and its pharmaceutical potential. Transl Neurodegener 11:4. doi: 10.1186/s40035-022-00279-0 
	 Gomutbutra,P., Yingchankul,N., Chattipakorn,N., Chattipakorn,S., and Srisurapanont,M. (2020). The effect of mindfulness-based intervention on brain-derived neurotrophic factor (BDNF): a systematic review and Meta-analysis of controlled trials. Front. Psychol. 11:2209. doi: 10.3389/fpsyg.2020.02209 
	 Gur,R. C., and Gur,R. E. (2017). Complementarity of sex differences in brain and behavior: from laterality to multimodal neuroimaging. J. Neurosci. Res. 95, 189–199. doi: 10.1002/jnr.23830 
	 Huang,S. S., Liao,Y. C., and Wang,W. F. (2017). The factor structure for the geriatric depression scale in screening depression in Taiwanese patients with very mild to moderate dementia. Int. J. Gerontol. 11, 36–40. doi: 10.1016/j.ijge.2016.03.011
	 Jack,C. R., Bennett,D. A., and Blennow,K. (2018). NIA-AA research framework: toward a biological definition of Alzheimer's disease. Alzheimers Dement. 14, 535–562. doi: 10.1016/j.jalz.2018.02.018
	 Jakicic,J. M., Kraus,W. E., and Powell,K. E. (2019). Association between bout duration of physical activity and health: systematic review. Med. Sci. Sports Exerc. 51, 1213–1219. doi: 10.1249/MSS.0000000000001933 
	 Juster,R. P., McEwen,B. S., and Lupien,S. J. (2010). Allostatic load biomarkers of chronic stress and impact on health and cognition. Neurosci. Biobehav. Rev. 35, 2–16. doi: 10.1016/j.neubiorev.2009.10.002 
	 Keum,M., Lee,B. C., and Choe,Y. M. (2024). Protein intake and episodic memory: the moderating role of the apolipoprotein E epsilon4 status. Alzheimer's Res Ther 16:181. doi: 10.1007/s12275-024-00121-4
	 Kim,J. W., Byun,M. S., and Lee,J. H. (2022). Spouse bereavement and brain pathologies: a propensity score matching study. Psychiatry Clin. Neurosci. 76, 490–504. doi: 10.1111/pcn.13439 
	 Kim,J. W., Byun,M. S., and Yi,D. (2020). Association of moderate alcohol intake with in vivo amyloid-beta deposition in human brain: a cross-sectional study. PLoS Med. 17:e1003022. doi: 10.1371/journal.pmed.1003022 
	 Kim,J. W., Byun,M. S., and Yi,D. (2022). Association of low meal frequency with decreased in vivo Alzheimer's pathology. iScience 25:105422. doi: 10.1016/j.isci.2022.105422 
	 Kim,J. W., Byun,M. S., Yi,D., Lee,J. H., Kim,M. J., Jung,G., et al. (2021). Serum zinc levels and in vivo beta-amyloid deposition in the human brain. Alzheimer's Res Ther 13:190. doi: 10.1186/s13195-021-00931-3 
	 Kim,S. G., Choe,Y. M., and Suh,G. H. (2023). Manganese level and cognitive decline in older adults with the APOE e4 allele: a preliminary study. Psychiatry Res. 327:115403. doi: 10.1016/j.psychres.2023.115403 
	 Kim,K. M., Kim,D., Chung,U. S., and Lee,J. J. (2021). Identification of central symptoms in depression of older adults with the geriatric depression scale using network analysis and item response theory. Psychiatry Investig. 18, 1068–1075. doi: 10.30773/pi.2021.0453 
	 Kim,J. Y., Park,J. H., and Lee,J. J. (2008). Standardization of the korean version of the geriatric depression scale: reliability, validity, and factor structure. Psychiatry Investig. 5, 232–238. doi: 10.4306/pi.2008.5.4.232 
	 Kunkle,B. W., Grenier-Boley,B., and Sims,R. (2019). Genetic meta-analysis of diagnosed Alzheimer's disease identifies new risk loci and implicates Abeta, tau, immunity and lipid processing. Nat. Genet. 51, 414–430. doi: 10.1038/s41588-019-0358-2
	 Kutschar,P., Weichbold,M., and Osterbrink,J. (2019). Effects of age and cognitive function on data quality of standardized surveys in nursing home populations. BMC Geriatr. 19:244. doi: 10.1186/s12877-019-1258-0 
	 Lee,B. C., Choe,Y. M., and Suh,G. H. (2023). Association between physical activity and episodic memory and the moderating effects of the apolipoprotein E epsilon4 allele and age. Front. Aging Neurosci. 15:1184609. doi: 10.3389/fnagi.2023.1184609
	 Lee,B. C., Choe,Y. M., and Suh,G. H. (2024). Implications of helplessness in depression: diagnosing mild cognitive impairment and analyzing its effects on cognitive decline in older adults. Front. Aging Neurosci. 16:1378676. doi: 10.3389/fnagi.2024.1378676 
	 Lee,J. H., Lee,K. U., and Lee,D. Y. (2002). Development of the Korean version of the consortium to establish a registry for Alzheimer's disease assessment packet (CERAD-K): clinical and neuropsychological assessment batteries. J. Gerontol. B Psychol. Sci. Soc. Sci. 57, P47–P53. doi: 10.1093/geronb/57.1.P47 
	 Lee,D. Y., Lee,K. U., and Lee,J. H. (2004). A normative study of the CERAD neuropsychological assessment battery in the Korean elderly. J. Int. Neuropsychol. Soc. 10, 72–81. doi: 10.1017/S1355617704101094 
	 Liu,X., Wang,C., Li,Y., and Wang,Y. (2024). Effects of cognitive behavioral and psychological intervention on social adaptation, psychological resilience and level of hope in patients with nasopharyngeal carcinoma in radiotherapy. Pak J Med Sci 40, 95–100. doi: 10.12669/pjms.40.1.7421 
	 Livingston,G., Huntley,J., Sommerlad,A., Ames,D., Ballard,C., Banerjee,S., et al. (2020). Dementia prevention, intervention, and care: 2020 report of the lancet commission. Lancet 396, 413–446. doi: 10.1016/S0140-6736(20)30367-6 
	 Lupien,S. J., McEwen,B. S., Gunnar,M. R., and Heim,C. (2009). Effects of stress throughout the lifespan on the brain, behaviour and cognition. Nat. Rev. Neurosci. 10, 434–445. doi: 10.1038/nrn2639 
	 Marchant,N. L., and Howard,R. J. (2015). Cognitive debt and Alzheimer's disease. J Alzheimer's Dis 44, 755–770. doi: 10.3233/JAD-141515 
	 Marchant,N. L., Lovland,L. R., and Jones,R. (2020). Repetitive negative thinking is associated with amyloid, tau, and cognitive decline. Alzheimers Dement. 16, 1054–1064. doi: 10.1002/alz.12116 
	 Marino,V. R., Kubzansky,L. D., Grodstein,F., Kim,S., Spiro,A., and Lee,L. O. (2025). Optimism and cognitive functioning trajectories in a cohort of aging men. J. Gerontol. B Psychol. Sci. Soc. Sci. 80:gbaf139. doi: 10.1093/geronb/gbaf139 
	 Miranda,M., Morici,J. F., Zanoni,M. B., and Bekinschtein,P. (2019). Brain-derived neurotrophic factor: a key molecule for memory in the healthy and the pathological brain. Front. Cell. Neurosci. 13:363. doi: 10.3389/fncel.2019.00363 
	 Morris,J. C. (1993). The clinical dementia rating (CDR): current version and scoring rules. Neurology 43, 2412–2414.
	 Morris,J. C., Heyman,A., and Mohs,R. C. (1989). Part I. Clinical and neuropsychological assessment of Alzheimer's disease. Neurology 39, 1159–1165.
	 Niti,M., Yap,K. B., Kua,E. H., Tan,C. H., and Ng,T. P. (2008). Physical, social and productive leisure activities, cognitive decline and interaction with APOE-epsilon 4 genotype in Chinese older adults. Int. Psychogeriatr. 20, 237–251. doi: 10.1017/S1041610207006655 
	 Norouzi,E., Vaezmosavi,M., Gerber,M., Puhse,U., and Brand,S. (2019). Dual-task training on cognition and resistance training improved both balance and working memory in older people. Phys. Sportsmed. 47, 471–478. doi: 10.1080/00913847.2019.1623996 
	 Phillips,C. (2017). Brain-derived neurotrophic factor, depression, and physical activity: making the neuroplastic connection. Neural Plast. 2017, 1–17. doi: 10.1155/2017/7260130 
	 Reuben,D. B., Kremen,S., and Maust,D. T. (2024). Dementia prevention and treatment: a narrative review. JAMA Intern. Med. 184, 563–572. doi: 10.1001/jamainternmed.2023.8522 
	 Richman,L. S., Kubzansky,L., Maselko,J., Kawachi,I., Choo,P., and Bauer,M. (2005). Positive emotion and health: going beyond the negative. Health Psychol. 24, 422–429. doi: 10.1037/0278-6133.24.4.422 
	 Robertson,D. A., King-Kallimanis,B. L., and Kenny,R. A. (2016). Negative perceptions of aging predict longitudinal decline in cognitive function. Psychol. Aging 31, 71–81. doi: 10.1037/pag0000061 
	 Rolstad,S., Adler,J., and Ryden,A. (2011). Response burden and questionnaire length: is shorter better? A review and meta-analysis. Value Health 14, 1101–1108. doi: 10.1016/j.jval.2011.06.003 
	 Saiz-Vazquez,O., Gracia-Garcia,P., and Ubillos-Landa,S. (2021). Depression as a risk factor for Alzheimer's disease: a systematic review of longitudinal Meta-analyses. J. Clin. Med. 10:10. doi: 10.3390/jcm10091809 
	 Scheltens,P., De Strooper,B., and Kivipelto,M. (2021). Alzheimer's disease. Lancet 397, 1577–1590. doi: 10.1016/S0140-6736(20)32205-4 
	 Schiavon,C. C., Marchetti,E., Gurgel,L. G., Busnello,F. M., and Reppold,C. T. (2016). Optimism and hope in chronic disease: a systematic review. Front. Psychol. 7:2022. doi: 10.3389/fpsyg.2016.02022 
	 Schweizer,S., Stretton,J., and Van Belle,J. (2019). Age-related decline in positive emotional reactivity and emotion regulation in a population-derived cohort. Soc. Cogn. Affect. Neurosci. 14, 623–631. doi: 10.1093/scan/nsz036 
	 Seo,E. H., Lee,D. Y., and Lee,J. H. (2010). Total scores of the CERAD neuropsychological assessment battery: validation for mild cognitive impairment and dementia patients with diverse etiologies. American J Geriatric Psychiatry: Official J American Association for Geriatric Psychiatry 18, 801–809. doi: 10.1097/JGP.0b013e3181cab764 
	 Snyder,C. R. (2002). Hope theory: rainbows in the mind. Psychol. Inq. 13, 249–275. Available online at: https://www.jstor.org/stable/1448867
	 Snyder,C. R., Harris,C., Anderson,J. R., Holleran,S. A., Irving,L. M., Sigmon,S. T., et al. (1991). The will and the ways: development and validation of an individual-differences measure of hope. J. Pers. Soc. Psychol. 60, 570–585.
	 Steptoe,A., Deaton,A., and Stone,A. A. (2015). Subjective wellbeing, health, and ageing. Lancet 385, 640–648. doi: 10.1016/S0140-6736(13)61489-0 
	 Stern,Y. (2012). Cognitive reserve in ageing and Alzheimer's disease. Lancet Neurol. 11, 1006–1012. doi: 10.1016/S1474-4422(12)70191-6 
	 Stillman,C. M., Cohen,J., Lehman,M. E., and Erickson,K. I. (2016). Mediators of physical activity on neurocognitive function: a review at multiple levels of analysis. Front. Hum. Neurosci. 10:626. doi: 10.3389/fnhum.2016.00626 
	 Vasileiou,D., Moraitou,D., Diamantaras,K., Papaliagkas,V., Pezirkianidis,C., and Tsolaki,M. (2025). Positive psychology interventions in early-stage cognitive decline related to dementia: a systematic review of cognitive and brain functioning outcomes of mindfulness interventions. Brain Sci. 15:15. doi: 10.3390/brainsci15060580 
	 Vellas,B., Guigoz,Y., and Garry,P. J. (1999). The Mini nutritional assessment (MNA) and its use in grading the nutritional state of elderly patients. Nutrition 15, 116–122.
	 Voss,M. W., Vivar,C., Kramer,A. F., and van Praag,H. (2013). Bridging animal and human models of exercise-induced brain plasticity. Trends Cogn. Sci. 17, 525–544. doi: 10.1016/j.tics.2013.08.001 
	 Wallensten,J., Ljunggren,G., and Nager,A. (2023). Stress, depression, and risk of dementia - a cohort study in the total population between 18 and 65 years old in region Stockholm. Alzheimer's Res Ther 15:161. doi: 10.1186/s13195-023-01308-4 
	 Washburn,R. A., Smith,K. W., Jette,A. M., and Janney,C. A. (1993). The physical activity scale for the elderly (PASE): development and evaluation. J. Clin. Epidemiol. 46, 153–162.
	 Yesavage,J. A., Brink,T. L., Rose,T. L., Lum,O., Huang,V., Adey,M., et al. (1982). Development and validation of a geriatric depression screening scale: a preliminary report. J. Psychiatr. Res. 17, 37–49.
	 Zoladz,J. A., and Pilc,A. (2010). The effect of physical activity on the brain derived neurotrophic factor: from animal to human studies. J. Physiol. Pharmacol. 61, 533–541.


Copyright
 © 2025 Lee, Choe, Kim, Choi, Suh, Kim, Kim, Hwang, Yi and Kim. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Self-reported hopefulness and cognitive function: the moderating effect of physical activity in older adults without cognitive impairment



		Introduction



		Materials and methods



		Participants



		Clinical assessments



		Statistical analyses









		Results



		Participants characteristics



		Association between self-reported hopefulness and cognition



		Moderation of the association between self-reported hopefulness and cognition



		Sensitivity analyses









		Discussion



		Strengths and limitations



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		Supplementary material



		Footnotes



		References



















OPS/images/fnagi-17-1646298-g001.jpg
(A) (B) ©)

P<0.001

1

90|

Non-hopefulness  Hopefulness Non-hopefulness _ Hopefulness Non-hopefulness _ Hopefulness

Hopefulness categories Hopefulness categories Hopefulness categories





OPS/images/cover.jpg
, frontiers | Frontiers in Aging Neuroscience

Self-reported hopefulness and
coghnitive function: the
moderating effect of physical
activity in older adults without
cognitive impairment












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Aging Neuroscience






