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Abstract
The association between leisure activities and cognition in aging is well supported, suggesting that intellectual, physical, and social 
leisure engagement protects against cognitive decline. However, less is known about the attributes and characteristics of leisure 
activity engagement that foster neurological protection. The purpose of this study was to review the current evidence related to 
the salient features of leisure activity engagement that foster cognition in aging. Using scoping review procedures, nine databases 
were searched. Sixty-five articles, published between 2000 and 2021 met study criteria, providing empirical information about 
the ways in which attributes and characteristics of leisure engagement have shown an association with cognition in aging. The 
purpose of a scoping review is to systematically map the literature on a topic, identifying key concepts, theories, sources of evi-
dence, and gaps in the research. This review identified and explored the attributes of leisure engagement which were frequency, 
intensity, duration, and variety. Characteristics of leisure engagement identified include novelty, active/productive engagement, 
enjoyment, meaning, and self-direction. Literature supports, to varying degrees, the association between leisure attributes and 
characteristics and cognition in aging. This information may provide more meaningful direction for intervention than recom-
mendations for engagement in specific activities or activity domains. Results suggest that it is the way leisure is experienced, 
i.e., the attributes and characteristics of leisure engagement, and not any specific leisure activity or category of activities that 
may determine the protection provided against cognitive decline in aging. This can be used to guide future research, provide 
beneficial recommendations to older adults, and in the design of efficacious interventions to prevent cognitive decline in aging.
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Introduction

In an increasingly aging world, there is an associated 
prevalence of chronic disease, disability, and cognitive 
decline (United Nations UN DESA, 2020). A large amount 

of research has focused on cognitive decline in the aging 
population, which is a leading cause of disability, insti-
tutionalization, and mortality (Alzheimer’s Association, 
2020). Researchers predict a two- to three-fold increase in 
the global prevalence of cognitive decline by 2050 (Alz-
heimer’s Association, 2020), causing unprecedented strain 
on families, healthcare systems, and society (Christie et al., 
2017). Preservation of cognition is of critical importance, 
and as such, has been deemed a public health priority (D. 
Sherzai & Sherzai, 2019). Accordingly, extensive research 
has been directed toward efforts to preserve or enhance 
cognition in aging (Park et al., 2007). Brookmeyer (2007) 
noted that even delaying the onset of dementia by 12 months 
would reduce nine million cases of dementia, resulting in 
a savings of 10 billion dollars over 10 years. Modifiable 
risk factors may account for up to 40%–50% of worldwide 
dementias (Livingston et al., 2020; Pettigrew & Soldan, 
2019; Valenzuela et al., 2007), and include lifestyle factors 
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(e.g., physical inactivity, tobacco use, unhealthy diets) and 
effective management of medical conditions (e.g., diabetes, 
hypertension, obesity, depression). Additional potentially 
modifiable risk factors include social isolation and cogni-
tive inactivity (World Health Organization, 2021).

Leisure Activities as Protection Against Cognitive 
Decline in Aging

For many years, researchers have hypothesized that engage-
ment in mental, physical, and social leisure activities fosters 
protection against cognitive decline in aging populations. 
These leisure activity categories have been studied both in 
combination (Karp et al., 2006; Pettigrew et al., 2019; Phil-
lips, 2017; Ruthirakuhan et al., 2012; Song et al., 2021), and 
in separate classes of cognitive leisure activities (Doi et al., 
2017; Ferreira et al., 2015; Qiu et al., 2019; Saczynski et al., 
2008; Stern & Munn, 2010; Tesky et al., 2010; Yates et al., 
2016), physical leisure activities (Ku et al., 2012; Cohen 
et al., 2017; Fernandez-Matarrubia et al., 2021; Ogino et al., 
2019; Zotcheva et al., 2018) and social leisure activities 
(Bourassa et al., 2017; Evans et al., 2019; Haslam et al., 
2014; Ihle et al., 2021; James et al., 2011).

The association between leisure activities and cognition 
in aging is well supported, but less clear is what salient 
features of leisure engagement are neuroprotective. Lei-
sure activities are not inherently efficacious, just by their 
fundamental nature, notably because they are not ubiqui-
tously experienced (e.g., a book club might be intellectually 
challenging and engaging for one individual, and social for 
another). It has been suggested that studying one activity or 
activity domain does not yield useful information (Bielak 
& Gow, 2023). Rather, selected attributes or characteris-
tics of leisure engagement may be more important than the 
specificity of an activity or activity domains. This repre-
sents a paradigm shift from provision of a specific leisure 
activity to providing a certain kind of leisure experience. 
The characteristics of leisure engagement may be more rel-
evant to advancing knowledge of the activity and cognition 
association (Bielak, 2017). Research that conceptualizes 
leisure activities in terms of a combination of their mean-
ing or purpose, in addition to the cognitive, physical, or 
social demands of an activity, has been recommended as a 
means of better identifying salubrious factors among elderly 
(Adams et al., 2011; Maselko et al., 2014).

While general or specific leisure activities have been 
found to be beneficial for cognitive performance in aging, 
it is likely that most leisure activities are beneficial (Wang 
et al., 2013; Yang et al., 2022). There has not been as much 
research on the potential importance of attributes of engage-
ment, such as the frequency, intensity, duration, and vari-
ety. The most commonly used metric in leisure and cogni-
tion in aging research has been a self-reported frequency 

of engagement in a predetermined list of leisure activities 
(Fallahpour et al., 2015). However, frequency of engage-
ment in leisure activities provides a limited perspective on 
the leisure engagement experience, and might not effec-
tively capture the cognitively beneficial aspects (Bielak, 
2017; Bielak et al., 2019; Fallahpour et al., 2015). Research 
exploring attributes and characteristics of leisure engage-
ment that may contribute to cognition in aging is less com-
mon. Understanding the link between activity engagement 
and cognition in aging may require different approaches 
in how leisure activity engagement is conceptualized and 
measured (Bielak, 2010, 2017; Carlson, 2011; Eakman et al., 
2010; Jackson et al., 2020). Examining the attributes and 
characteristics of leisure activity engagement may provide 
a more nuanced understanding of the ways leisure engage-
ment enhances cognition in aging. Attributes of leisure 
engagement (e.g., frequency, intensity, duration, variety) 
are easier to measure as they are more objective and quan-
tifiable and are amenable to measurement from an external 
definitional vantage point. Characteristics of leisure engage-
ment (e.g., novelty, intensity, active engagement, complex-
ity, enjoyment, and meaning) are more subjective in nature 
and qualitative. Characteristics of leisure reflect an intrinsic 
experience and amenable to measurement from an internal 
vantage point, and draw from research in the leisure sciences 
on beneficial aspects of engagement (Iwasaka et al., 2018). 
The overall intent of this scoping review is to identify and 
map the available literature on attributes and characteristics 
of leisure activity engagement that may enhance cognitive 
function in aging and reduce the risk of cognitive decline, 
MCI, and dementia.

Method

 The present study is a scoping review, guided by the Pre-
ferred Reporting Items for Systematic Reviews and Meta 
Analysis Scoping Review (PRISMA ScR) structure. The 
purpose of this scoping review is to identify the current state 
of science identifying attributes and characteristics of leisure 
activity engagement that foster cognition in aging.

Study Design

Scoping reviews use a framework of steps to develop a com-
prehensive overview of the evidence supporting a specific 
question (Peters et al., 2021). The goal is to rapidly map 
key concepts of a research area (Peters et al., 2021; Tricco 
et al. 2018), reviewing the current literature to systemati-
cally identifying key concepts, theories, sources of evidence, 
and gaps in the research (Munn et al., 2018). The steps are 
specified in the PRISMA-ScR checklist and are summarized: 
(1) identify the question or objectives; (2) identify related 
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studies; (3) select studies based on the inclusion criteria; 
(4) create evidence charts; and (5) collect, summarize, and 
report the results (Arksey & O’Malley, 2005). The research 
questions addressed by this scoping review are the follow-
ing: 1) What are the attributes and characteristics of leisure 
activity engagement that foster cognition in aging? 2) What 
is the evidence supporting benefit? 3) Are there recom-
mended dosages? 4) In what ways does the leisure engage-
ment attribute or characteristic impact cognition in aging?

Identifying and Selecting Related Studies

Nine databases were searched including Academic Search 
Complete, CINAHL, ERIC, Medline, PsycArticles, APA 
PsycInfo, Psychological and Behavioral Sciences Collec-
tion (searched concurrently in EBSCO), PubMed, and Web 
of Science. A professional librarian assisted with identify-
ing the search terms, which were (((leisure OR recreation 
OR intellectual OR social OR cognitive OR physical OR 
lifestyle) AND (activit*)) OR leisure OR recreation)) AND 
( lifestyle AND (modification or change or intervention or 
choice)) AND (older adults or elderly or geriatric or geri-
atrics or aging or senior or seniors or older people or aged 
65 or 65 +) AND (cogni* OR dementia OR Alzheimer’s).

Additional sources were identified through review of ref-
erences of articles included in the study, and by ongoing 
notification of pertinent research via Google Scholar, Men-
deley, PubMed, and Web of Science using the search words, 
leisure, aging, and cognition. Articles generated through 
these means were uploaded into Mendeley for management 
and analysis.

Inclusion Criteria

Articles published on human subjects between January 1, 
2000, through September, 2021, were included in database 
search. Additional inclusion criteria required that articles 
were 1) empirical, 2) peer reviewed, 3) written in English, 
4) focused on older adults (65 and older), 5) independent 
variable focused on leisure or activities that could be con-
sidered to be leisure activities (i.e., intellectual activities, 
social activities), and 6) cognitive ability as the primary 
outcome (all levels of cognitive decline, ranging from mild 
cognitive impairment (MCI) to Alzheimer’s disease (AD), 
and enhanced cognition). The exclusion criteria were arti-
cles that were 1) duplicate, 2) animal studies, 3) focused on 
non-leisure lifestyle or interventions (i.e., nutrition, sleep), 
and/or 4) focused on specific health conditions in aging (i.e., 
diabetes, stroke, Parkinson’s disease).

Identified studies (N = 6920) were first assessed for dupli-
cate records. After removing duplicates (n = 772), 6148 
articles were screened for inclusion by title and abstract 
review. Based on inclusion/exclusion criteria, an additional 

2822 articles were excluded. After exhausting all available 
options, 11 articles were not retrievable. The resulting 3326 
articles were retrieved and fully reviewed for eligibility. An 
additional 3380 articles were excluded after full review, 
resulting in the final selection of articles included in this 
scoping review. These articles were reviewed further, and 
separate evidence tables were created to guide analysis and 
synthesis of the data was conducted by identifying main 
concepts, theories, sources, and knowledge gaps. The search 
process and results are summarized in the PRISMA-SCr 
diagram (see Fig. 1). The literature search resulted in the 
eventual selection of 65 articles meeting eligibility criteria, 
providing a rich body of knowledge on the attributes and 
characteristics of leisure activities that foster cognition in 
aging.

All the steps in the screening, selection, and review pro-
cess were completed by two reviewers, one a Ph.D. and 
the other a Ph.D. candidate with expertise in recreational 
therapy and leisure sciences. Data were managed using Men-
deley and extracted and put into evidence tables. Evidence 
was rated using the following schema:

•	 Level I: Systematic reviews, meta-analysis, randomized 
controlled trials;

•	 Level II: Two groups, nonrandomized studies (i.e., cohort 
studies, case control);

•	 Levell III: One group, nonrandomized (i.e., pretest and 
posttest);

•	 Level IV: Descriptive studies that included analysis of 
outcomes (i.e., single-subject design, case series);

•	 Level V: Case reports and expert opinions that included 
narrative literature review and consensus statements 
(Schneider et al., 2019).

Evidence tables mapping the article characteristics, as 
well as summarizing the research on the attributes and char-
acteristics of leisure engagement, were created. A summary 
of the findings related to each engagement attribute and 
characteristic, as well as discussion of the significance and 
application of the information follows.

Results

Summary of Article Characteristics

A total of 65 articles were selected, based on eligibility cri-
teria, and categorized into four attributes (i.e., frequency, 
intensity, duration, variety) and five characteristics (i.e., nov-
elty, productivity, enjoyment, meaning, and self-direction). 
Ten of the research studies were included in more than one 
attribute or characteristic category (Bielak et al., 2019; Carl-
son et al., 2015; Carlson et al., 2008; Jackson et al., 2020; 
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Krell-Roesch et al., 2019a, 2019b; Lee et al., 2020; Park 
et al., 2014; Regier et al., 2022; Urban-Wojcik et al., 2022; 
Wilson, 2011).

The evidence levels of the articles per the schema refer-
enced included all levels of research.

•	 Level I: Three systematic reviews and 11 randomized 
controlled trials (RCT);

•	 Level II: 29 longitudinal cohort studies and three case 
control;

•	 Level III: 16 cross-sectional studies;

•	 Level IV: Descriptive studies that included analysis of 
outcomes (i.e., single subject design, case series): there 
were none;

•	 Level V: Three narrative literature reviews.

Research included in this review was predominantly con-
ducted in the USA (n = 39) but demonstrated global diver-
sity with representation from 13 countries (Australia, China, 
England, France, Iceland, Japan, Sri Lanka, Sweden, Swit-
zerland, USA, and a three nation European study). Forty-two 
of the studies utilized data and subjects from 37 different 
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Fig. 1   PRISMA scoping review diagram. Note: Tricco et  al. (2018). PRISMA extension for scoping reviews (PRISMA-ScR): Checklist and 
Explanation. Annals of Internal Medicine 169(7): 467–473
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longitudinal population-based studies. Additional evidence 
is summarized in Table 1, which is an alphabetized list-
ing of the evidence, engagement attribute or characteristic, 
study design, longitudinal cohort (if applicable), cognitive 
outcome measured, country, and level of evidence. More 
specific information about the study design, subjects, instru-
ments used, and detailed outcomes are included in Table 2 
and 3 which chart the evidence for attributes and character-
istics, respectively. These tables present information in the 
following order: authors, years of publication, study design, 
participants, interventions, measures, and results. Narrative 
descriptions of the evidence for each attribute and charac-
teristic are provided below.

Attributes and Characteristics of Leisure Activity 
Engagement

While various leisure activity domains and specific leisure 
activities have demonstrated a beneficial effect on cognition 
in aging, not as much is known about the potential importance 
of the attributes and characteristics of leisure activity engage-
ment. This review delineates between attributes that are more 
concrete in nature, more readily quantified, and amenable to 
measurement from an external vantage point, and character-
istics which are abstract concepts, measured from an internal 
vantage point and are subjectively determined. The attributes 
of leisure activities are somewhat analogous to dosing in the 
prescription of medications: specifying the medication class, 
strength, frequency, and duration. Research identifying the 
attributes of leisure activities that impact cognition in aging, 
similarly, focus on the general class of activity (physical, cog-
nitive, or social) and the dosage that is most efficacious in 
fostering cognition in aging (frequency, intensity, duration, 
and variety). Characteristics of leisure include novelty, active 
engagement, complexity, enjoyment, meaning, and self-direc-
tion. These characteristics have previously been identified as 
salubrious in leisure science research.

Attributes of Leisure Activity Engagement

Attributes of leisure activity engagement can be quantified 
in terms of amount or dose. As in a medication prescription, 
the medication class is specified, which is analogous to the 
leisure activity classes of intellectual, physical, and social 
engagement. Dosage in terms of frequency, intensity, dura-
tion, and variety can also be measured and recommended, 
although it has been noted that incommensurate metrics 
have been used when reporting on leisure activity engage-
ment dosage (Fallahpour et al., 2015). While these “dos-
ages” have predominantly been self-reported metrics, they 
can be considered more objective in nature and amenable to 
quantification.

Frequency of Engagement  The most common method for 
assessing leisure activity engagement has been via a self-
report questionnaire, in which individuals report their typi-
cal frequency of engagement in a list of specific activities 
(Bielak, 2019; Fallahpour et al., 2015). This basically refers 
to the number of times within a specified time period that 
an individual engaged in a leisure activity. Twenty articles 
are included that report on the association of frequency of 
leisure activity engagement and cognition in aging (see 
Table 2). Fifteen of the articles, or 75%, were longitudinal 
studies, with follow-up ranging from 1 to 15 years. Three 
studies were cross-sectional, and two studies were system-
atic reviews. The number of subjects ranged from 206 to 
8966, and in all the research studies, subjects were commu-
nity-dwelling older adults, dementia free at baseline.

All the research articles in the frequency attribute of this 
review used a self-report questionnaire, although four stud-
ies collected self-reported data via an interview. The number 
of leisure activities on the questionnaires ranged from 5 to 
57 items. One interview gave subjects the opportunity to 
provide open-ended responses (Wang et al., 2002a, 2002b). 
All participants in these studies reported on frequency of 
engagement as recorded in daily, weekly monthly, or yearly 
terms, and sometimes converted into an overall “high,” 
“moderate,” or “low” levels, or into units of measure of 
activity days per week (Verghese et al., 2003, 2006). All 
of the studies included a cognitive battery or testing, but 
in addition two used MRI (Moored et al., 2021; Saczynski 
et al., 2008), and one used post-mortem autopsy (Wilson 
et al., 2021).

All but two of the articles reported a significant positive 
association between frequency of participation and cognition 
in aging (Eriksson Sörman et al., 2014; Weaver & Jaeggi, 
2021). Two of the studies found that frequency and variety 
were similar constructs (Bielak et al., 2019; Moored et al., 
2021). Seven of the studies found that the association var-
ied by the class of activity (i.e., cognitive activities but not 
social or physical) (Bielak et al., 2019; Eriksson Sörman 
et al., 2014; Krell-Roesch et al., 2019a, 2019b; Moored 
et al., 2021; Verghese et al., 2003, 2006; Wang et al., 2002a, 
2002b), and three identified variation by frequency of par-
ticipation in specific leisure activities (Fu et al., 2018; Krell-
Roesch et al., 2019a, 2019b; Moored et al., 2021).

The cognitive outcomes measured included reduced risk 
of cognitive decline or impairment (Hall et al., 2009; Wil-
son et al., 2010; Zhu et al., 2017), of MCI (Krell-Roesch 
et al., 2019a, 2019b; J. Verghese et al., 2006), of demen-
tia (Akbaraly et al., 2009; Eriksson Sörman et al., 2014; 
Moored et al., 2021; Paillard-Borg et al., 2012; Verghese 
et  al., 2003; Wang et  al., 2002a, 2002b), and of AD 
(Akbaraly et al., 2009; Wilson et al., 2002). Risk reduction 
for cognitive decline ranged from 40 (Akbaraly et al., 2009) 
to 80% (Krell-Roesch et al., 2019a, 2019b). One systematic 
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Table 1   Summary of article characteristics

Reference Engagement attribute 
or characteristic

Study design Longitudinal cohort Cognitive outcome 
measured

Country Level of 
evidence

Akbaraly et al. (2009) Frequency Longitudinal cohort Three-City Longitudi-
nal cohort

Incident dementia and 
Alzheimer's disease 
(AD)

France II

*Bielak et al. (2019) Frequency and variety Cross-sectional Cognitive function USA III
Boyke et al. (2008) Novelty RCT​ Gray matter volume USA II
Bugos et al. (2007) Novelty RCT​ Cognitive function USA I
*Carlson et al. (2008) Complexity and mean-

ingful
RCT​ Baltimore Experience 

Corps
Cognitive function USA I

Carlson et al. (2012) Variety Longitudinal cohort Women’s Health & 
Aging Study II

Incident cognitive 
impairment

USA II

*Carlson et al. (2015) Complexity and mean-
ingful

RCT​ Baltimore Experience 
Corps

Cortical & Hippocam-
pal Volume

USA I

Chan et al. (2016) Novelty RCT​ Cognitive function USA I
Crowe et al. (2003) Variety Case control Swedish Twin Reg-

istry/OCTO Twin 
Study

Incident AD Sweden II

Da Ronch et al. (2015) Productive Cross-sectional Cognitive function 3 European III
Dannhauser et al. 

(2014)
Complex RCT​ Cognitive function England I

Eriksson Sörman et al. 
(2014)

Frequency Longitudinal cohort Betula Dementia Sweden II

Fallahpour et al. 
(2015)

Frequency Systematic review Cognitive decline I

Fancourt & Steptoe 
(2019)

Productive Longitudinal cohort English Longitudinal 
Study of Aging

Cognitive function England II

Flatt & Hughes (2013) Enjoyable Review Cognitive function V
Friedland et al. (2001) Variety Case control AD Case–Control 

Study at Case 
Western Reserve 
University

Incident AD USA II

Fritsch et al. (2005) Novelty Cross-sectional AD Case–Control 
Study at Case 
Western Reserve 
University

Cognitive function USA III

Fu et al. (2018) Frequency Cross-sectional China Health and 
Retirement Longitu-
dinal Study

Cognitive function China III

Gardner et al. (2020) Enjoyable Cross-sectional Cognitive function USA III
Hall et al. (2009) Frequency Longitudinal cohort Bronx Aging Study Memory decline USA II
Hughes et al., (2018a, 

2018b)
Duration Longitudinal cohort Monongahela-Youghi-

ougheny Healthy 
Aging Team Study

Incident MCI USA II

Ihle et al. (2018) Duration Longitudinal cohort Vivre-Leben-Vivere 
Study

Cognitive function Switzerland II

Ihle et al. (2019) Novelty Longitudinal cohort Vivre-Leben-Vivere 
Study

Cognitive function Switzerland II

Iizuka et al. (2021) Variety Cross-sectional Neuron to Environ-
mental Impact across 
Generations

Hippocampal and gray 
matter volume

Japan III

Infurna & Gerstorf 
(2013)

Self-directed Longitudinal cohort Nationwide Health and 
Retirement Study

Memory decline USA II

*Jackson et al. (2020) Variety and novelty Cross-sectional Cognitive function USA III
Karp et al. (2006) Variety Longitudinal cohort Kungsholmen Project Cognitive function Sweden II
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Table 1   (continued)

Reference Engagement attribute 
or characteristic

Study design Longitudinal cohort Cognitive outcome 
measured

Country Level of 
evidence

*Krell-Roesch et al., 
(2019a, 2019b)

Frequency and variety Longitudinal cohort Mayo Clinic Study 
of Aging Olmstead 
County

Incident MCI USA II

*Küster et al. (2016) Enjoyable and self-
directed

RCT​ Global cognition Germany I

Leanos et al. (2020) Novelty RCT​ Cognitive function USA I
*Lee et al. (2020) Duration and variety Longitudinal cohort National Study of 

Daily Experiences 
(Midlife in the US 
Survey)

Cognitive function USA II

Lindstrom et al. (2005) Productive Case control Incident AD USA
Maselko et al. (2014) Meaningful Cross-sectional Sri Lanka Healthy 

Minds Study
Cognitive function Sri Lanka III

McDonough et al. 
(2015)

Productive RCT​ Increased brain modu-
lation

USA I

McPhee et al. (2019) Duration Systematic Review White matter I
Moored et al. (2021) Frequency Longitudinal cohort Gingko Evaluation of 

Memory Study
Dementia USA II

Niti et al. (2008) Productive Longitudinal cohort Singapore Longitudi-
nal Aging Studies

Incident cognitive 
decline

Singapore II

Paillard-Borg et al. 
(2012)

Frequency Longitudinal cohort Kungsholmen Project Dementia Sweden II

Parisi et al. (2012) Variety Cross-sectional Experience Corps Cognitive function USA III
Park & Bischof (2013) Enjoyable Review Cognitive function V
*Park et al. (2014) Duration, novelty and 

productive
RCT​ Enhanced episodic 

memory
USA I

Payne et al. (2011) Enjoyable Cross-sectional Cognitive function USA III
Proulx et al. (2018) Productive Longitudinal cohort Health and Retirement 

Survey
Cognitive function USA II

*Regier et al. (2022) Enjoyable and mean-
ingful

Cross-sectional National Health and 
Aging Trends Study

Improved memory 
function

USA III

Sachdev et al. (2013) Novelty Longitudinal cohort Sydney Memory and 
Aging Study

Cognitive function, 
Reversion of MCI

Australia II

Saczynski et al. (2008) Frequency Cross-sectional Age Gene/Environ-
ment Susceptibil-
ity—Reykjavik 
Study

White matter lesions Iceland III

Scarmeas et al. (2001) Variety Longitudinal cohort Health Care Financing 
Administration Data 
List

Dementia USA II

Schooler & Mulatu 
(2001)

Complexity Longitudinal cohort Kohn & Schooler 
Study

Cognitive function USA II

Soubelet & Salthouse 
(2010)

Complexity Cross-sectional Cognitive function USA III

Stine-Morrow et al. 
(2008)

Complexity RCT​ Cognitive function USA I

*Urban-Wojcik et al. 
(2022)

Variety and Novelty Cross-sectional Midlife in the US 
Survey

Hippocampal volume USA III

Valenzuela & Sachdev 
(2006)

Frequency Systematic Review Incident dementia I

Valenzuela et al. 
(2008)

Complexity Longitudinal cohort Hippocampal volume Australia II

Verghese et al. (2003) Frequency Longitudinal cohort Bronx Aging Study Dementia USA II
Verghese et al. (2006) Frequency Longitudinal cohort Bronx Aging Study Dementia USA II
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review summarized that leisure activities provided a protec-
tive effect of approximately 40–50% (Valenzuela & Sachdev, 
2006). Four of the studies reported on cognitive function as 
the outcome, noting improvement in composite scores of 
memory, speed of processing, and executive function (Bielak 
et al., 2019; Fu et al., 2018; Ihle et al., 2019; Saczynski 
et al., 2008), while one of the studies found no significant 
improvement in global cognitive performance (Weaver & 
Jaeggi, 2021). One of the two studies that used MRI imag-
ing to measure neurological changes resulting from more 
frequent participation concluded leisure activity participa-
tion reduced the effect of white matter lesion pathology on 
cognitive performance (Saczynski et al., 2008). Frequency 
of engagement in leisure activities has often been associated 
with enhanced cognition in aging, but not in all of the studies 
cited in this review (Eriksson Sörman et al., 2014; Weaver & 
Jaeggi, 2021), and some studies only found correlation with 
certain domains of leisure activities (Eriksson Sörman et al., 
2014; Fu et al., 2018; Krell-Roesch et al., 2019a, 2019b; 
Moored et al., 2021).

Intensity of Engagement  Intensity when applied to leisure 
activity engagement can reflect differing constructs. Using 
the analogy of medication dosage, the intensity would refer 
to the strength of the pharmacologic agent. Intensity has 
frequently been studied in relation to physical leisure activi-
ties referencing the physical demands of the activity and 

measured in terms of metabolic equivalents which quantify 
the energy demand of any given activity. However, for the 
purposes of this review, intensity will refer to the cognitive 
demands or complexity of the leisure activity. Leisure activi-
ties exercising multiple facets of cognition can be considered 
more complex or intense. There are nine studies included in 
this review that report on activity complexity in relation to 
cognition in aging (see Table 2). Two of the studies were 
longitudinal cohort studies, with follow-up ranging from 3 
to 20 years (Schooler & Mulatu, 2001; Valenzuela et al., 
2008) and one was cross-sectional in design (Soubelet & 
Salthouse, 2010). Four of the studies were randomized con-
trolled studies (Carlson et al., 2008, 2015; Dannhauser et al., 
2014; Stine-Morrow et al., 2008), and two of the articles 
were reviews (Wilson, 2011), one of which was a system-
atic review (Valenzuela & Sachdev, 2006). The number of 
subjects in the studies ranged from 37 to 2257, although the 
largest study also incorporated younger adults (Soubelet & 
Salthouse, 2010).

Complexity has been quantified in varying ways. Some 
studies have asked subjects to provide ratings of the cog-
nitive demands for participation in a predetermined list of 
leisure activities (Soubelet & Salthouse, 2010). One study 
measured self-reported engagement in complex leisure 
activities during three different stages of life (Valenzuela 
et al., 2008). Three studies employed a complex multimodal 
intervention requiring participants to make lifestyle changes 

Table 1   (continued)

Reference Engagement attribute 
or characteristic

Study design Longitudinal cohort Cognitive outcome 
measured

Country Level of 
evidence

Wang et al., (2002a, 
2002b)

Frequency Longitudinal cohort Kungsholmen Project Dementia Sweden II

Wang et al. (2013) Variety Longitudinal cohort Four County Shichuan 
and Shandong Prov-
inces

Cognitive function China II

Weaver & Jaeggi 
(2021)

Frequency Cross-sectional Cognitive function USA III

Weuve et al. (2004) Duration Longitudinal cohort Nurse's Health Study Cognitive function & 
cognitive decline

USA II

Wilson et al. (2002) Frequency Longitudinal cohort Catholic Nuns and 
Priests

Incident AD USA II

Wilson et al. (2010) Frequency Longitudinal cohort Chicago Health and 
Aging Project

Cognitive decline, 
MCI, AD

USA II

*Wilson (2011) Complex and enjoy-
able

Review Cognitive function USA V

Wilson et al. (2021) Frequency Longitudinal cohort Memory and Aging 
Project

Cognitive decline USA II

Wingo et al. (2020) Meaningful Cross-sectional Emory Healthy Aging 
Study

Cognitive decline USA III

Zhu et al. (2017) Frequency Longitudinal cohort Chinese Longitudinal 
Healthy Longevity 
Survey

Cognitive impairment China II

* References are found in more than one attribute or characteristic
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in a variety of ways (e.g., higher demands for self-direc-
tion, social activities focused on intellectual goals, routine 
engagement in brainteasers, novel activity choice, and pub-
lic recognition for success), such that the goal was not to 
isolate just one primary mechanism (Carlson et al., 2008, 
2015; Dannhauser et al., 2014; Stine-Morrow et al., 2008). 
By placing older adults in a complex environment, cognitive 
challenge was created through diverse stimulation and the 
number of decisions required.

Cognitive changes were measured using cognitive test-
ing for five the studies; three of which were interventions 
(Carlson et al., 2008; Dannhauser et al., 2014; Stine-Morrow 
et al., 2008), and two were based on self-reported engage-
ment in complex leisure activities (Schooler & Mulatu, 
2001; Soubelet & Salthouse, 2010). Two of the studies con-
ducted MRIs and reported on structural changes in brain 
associated with complex leisure engagement (Carlson et al., 
2015; Valenzuela et al., 2008), reporting on changes in brain 
volume (cortical and hippocampal).

The results were all significant for complex or intense lei-
sure engagement and benefit to cognition in aging. Interven-
tion groups demonstrated improved executive function and 
memory relative to control (Carlson et al., 2008), improved 
working memory (Dannhauser et al., 2014), and fluid cog-
nition (Stine-Morrow et al., 2008). MRI studies showed an 
increase in brain volume in contrast to decreases in control 
group (Carlson et al., 2015) and reduced rate of hippocampal 
atrophy (Valenzuela et al., 2008). There is strong agreement 
in the literature that complex or intense leisure engagement 
fosters cognition in aging.

Sustained Engagement—Duration  Sustained engagement 
can be defined as continuous or long-term engagement in 
a leisure activity. The time period studied has ranged from 
a 14-week intervention to lifetime engagement in leisure 
activities. Nine articles provide support for the associa-
tion between cognition in aging and continued or sustained 
engagement in leisure activities (see Table 2). A majority of 
the studies (N = 6 or 67%) were longitudinal cohort studies, 
with follow-up ranging from 2 to 10 years (Hughes et al., 
2018a, 2018b; Ihle et al., 2018; Lee et al., 2020; Valenzuela 
et al., 2008; Weuve et al., 2004; James et al., 2013). One 
study was a randomized controlled trial, evaluating cogni-
tive changes following an intervention of 14 weeks (Park 
et al., 2014). Two studies were reviews, one was a systematic 
review (Kramer & Willis, 2002; McPhee et al., 2019). The 
number of subjects in the studies ranged from 37 to 18,766.

Leisure activity engagement was measured in divergent 
ways: self-reported via standardized instruments; the Florida 
Cognitive Activities Scale (Hughes et al., 2018a, 2018b), 
and the National Study of Daily Experiences (Soomi et al., 
2020), the Lifetime of Experiences Questionnaire (Valen-
zuela & Sachdev, 2007), as well as by estimating frequency 

of participation in leisure and physical activities (Ihle et al., 
2018; Weuve et al., 2004; James et al., 2013).

Six of the studies used cognitive batteries to measure out-
comes (Hughes et al., 2018a, 2018b; Ihle et al., 2018; Lee 
et al., 2020; Park et al., 2014; Weuve et al., 2004; James 
et al., 2013). One study used MRI to measure hippocampal 
atrophy (Valenzuela et al., 2008) and the systematic review 
focused on studies using neuroimaging to measure structural 
brain changes (McPhee et al., 2019). One study used post-
mortem neuropathology measures to measure common neu-
ropathologic conditions (James et al., 2013). All of the stud-
ies concluded that sustained participation in leisure activities 
had a positive impact on cognition in aging, although one 
found that sustained engagement in social activities had lim-
ited cognitive benefits (Park et al., 2014).

Outcomes included protection from progression to 
MCI (Hughes et al., 2018a, 2018b), enhanced memory 
function (Park et al., 2014), enhanced cognitive perfor-
mance (Ihle et al., 2018; Lee et al., 2020; Weuve et al., 
2004), slower late-life cognitive decline (Weuve et al., 
2004; James et al., 2013), and enhanced cognitive reserve 
(Ihle et al., 2018; Valenzuela et al., 2008). Neuroimaging 
studies found reduced hippocampal atrophy (Valenzuela 
et al., 2008) and preserved white matter microstructure 
(McPhee et al., 2019). Postmortem neuropathology find-
ings reported that more frequent activity across the life 
span was associated with a slower rate of late-life cogni-
tive decline. This was independent of some of the more 
common neuropathologic conditions including gross and 
microscopic infarction, Lewy bodies, amyloid burden, and 
tangle density (James et al., 2013). All the studies con-
cluded that sustained participation in leisure activities had 
a positive impact on cognition in aging.

Variety of Engagement  Variety or diversity of leisure 
engagement can be defined as the breadth of leisure activity 
repertoire or the number of different activities or types of 
activities in which an individual engages. Twelve studies 
report on diversity of activity engagement and cognition in 
aging (see Table 2). Six studies used a longitudinal cohort 
(Carlson et al., 2012; Karp et al., 2006; Krell-Roesch et al., 
2019a, 2019b; Lee et al., 2020; Scarmeas et al., 2001; Wang 
et al., 2013), with follow-up periods ranging from 2.4 to 10 
years. Five studies employed cross-sectional design (Bielak 
et al., 2019; D. Chan et al., 2018; Iizuka et al., 2021; Jackson 
et al., 2020; Parisi et al., 2012). Two studies employed case 
control design, one matching individuals with probable AD 
with a healthy control group (Friedland et al., 2001) and 
the other matching discordant twins, in which one had AD 
and the other did not (Crowe et al., 2003). The number of 
subjects in these studies ranged from 193 to 1772.

Leisure activity participation was measured in diver-
gent ways, but two studies used the Lifestyle Activities 
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Questionnaire (Carlson et al., 2012; Parisi et al., 2012), one 
used the Lifetime of Experiences Questionnaire (Chan et al., 
2018), and one used the Activity Lifestyle Questionnaire from 
the Victoria Longitudinal Cohort Study (Bielak et al., 2019). 
Bielak et al. (2019) used two different activity measures, one 
that focused on activity characteristics in addition to a stand-
ardized instrument measuring frequency of participation. The 
remaining studies used predetermined lists of leisure activi-
ties, ranging in number from five activities (Krell-Roesch 
et al., 2019a, 2019b) to 29 activities (Karp et al., 2006).

All the studies but one used a cognitive battery to measure 
cognitive outcomes (see Table 2). One study used neuroim-
aging (MRI) (Iizuka et al., 2021), and one study used both 
cognitive battery and MRI (Friedland et al., 2001). The out-
comes reported included decreased risk of MCI (Krell-Roesch 
et al., 2019a, 2019b) and decreased incidence of cognitive 
impairment and dementia (Carlson et al., 2012; Karp et al., 
2006; Scarmeas et al., 2001). Karp et al. (2006) reported a 
reduced risk of dementia (RR, 0.53; 95% CI: CI 0.36–0.78) 
for individuals with high scores in two or three leisure activity 
categories (mental, physical, and social). Carlson et al. (2012) 
found an association between participation in a greater variety 
of activities and a decreased risk of cognitive impairment, 
independent of the cognitive demand of the activity. Addition-
ally, this study found that variety predicted decreased risk of 
cognitive impairment more than frequency of engagement.

All the articles found that the number of activities endorsed 
was associated with positive cognitive outcomes, either in 
measure of cognitive function or by reducing the risk of cogni-
tive decline. Six of the studies found an association between 
higher levels of cognitive function and leisure activity variety 
(Bielak et al., 2019; Carlson et al., 2012; Jackson et al., 2020; 
Lee et al., 2020; Parisi et al., 2012; Wang et al., 2013). Wang 
et al. (2013) found that individuals engaging in two or three 
leisure activities improved their cognition. The one exception 
found benefit, but it was strongly associated with frequency 
of participation (Bielak et al., 2019) concluding that it did not 
matter how activity participation was defined, as high engagers 
in leisure activities were superior on both metrics. The article 
using neuroimaging as part of the cognitive outcome meas-
ure reported that greater variety in leisure activity engagement 
was associated with significantly larger hippocampal and gray 
matter volumes (Iizuka et al., 2021). Variety of participation 
in cognitively complex activity, regardless of frequency, has 
been found to be positively correlated to enhanced cognition in 
aging (Carlson et al., 2012; Karp et al., 2006; Lee et al., 2020).

Characteristics of Leisure Activity Engagement

As a subjective phenomenon, characteristics of leisure 
engagement can be described as the “… mental experience 
[of an individual] while engaged in leisure activities and 

the satisfaction or meanings derived from these involve-
ments” (Mannell & Kleiber, 1997, p. 55). Researchers have 
noted that these more subjectively experienced aspects of 
leisure engagement might more effectively identify pertinent 
qualities of leisure activities that foster cognitive reserve 
and neuroplasticity (Bielak, 2010, 2017, 2019; Fallahpour 
et al., 2015). There are examples in the literature related 
to leisure, aging, and cognition of studies examining sub-
jective qualities or characteristics of older adults’ leisure 
experiences. This type of examination explores how each 
individual uniquely experiences a leisure activity, and if 
the differences impact cognition in aging and includes such 
characteristics as novelty, active engagement, enjoyment, 
meaning, and self-direction.

Novelty of Engagement  Novelty refers to engagement in a 
leisure activity that is new for the individual, requiring new 
learning. Seven articles are included that report on engage-
ment in novel leisure activities and cognition in aging (see 
Table 3). Five of the studies are randomized controlled stud-
ies, which introduced novel leisure activities to older adults: 
juggling (Boyke et al., 2008), iPad instruction (M. Y. Chan 
et al., 2016), piano instruction (Bugos et al., 2007), quilt-
ing, and digital photography (Park et al., 2014) and Spanish 
language, painting and use of a technology device (Leanos 
et al., 2020) and evaluated cognitive impact. Two of the stud-
ies presented two or more novel activities simultaneously 
(Leanos et al., 2020; Park et al., 2014). One study was a case 
control design (Fritsch et al., 2005) and one a longitudinal 
cohort study which also measured the psychological con-
struct of novelty seeking or openness to experience (Sachdev 
et al., 2013). The number of subjects in the studies ranged 
from 31 in the piano instruction study (Bugos et al., 2007) 
to 809 in the case control study (Fritsch et al., 2005). The 
subjects included dementia-free, community-dwelling older 
adults (Boyke et al., 2008; Bugos et al., 2007; M. Y. Chan 
et al., 2016; Leanos et al., 2020), older adults with MCI at 
baseline (Sachdev et al., 2013), and older adults with AD 
(Fritsch et al., 2005).

Five of the seven studies evaluated the impact of engage-
ment in a novel leisure activity on cognition, while one study 
focused on novel activities engaged in between ages 20 and 
60 and AD diagnosis (Fritsch et al., 2005), and another, the 
impact of novelty on reversion from MCI to normal cogni-
tive function (Sachdev et al., 2013). Two of the studies also 
included MRI, evaluating the impact of novelty on brain 
structure (Boyke et al., 2008; Sachdev et al., 2013).

All the studies cited benefit from engagement in novel 
leisure activity. The five intervention studies reported sig-
nificant improvement in a variety of cognitive scores, with 
one study (Leanos et al., 2020) noting that the improve-
ments led to similar cognitive performance of a sample of 
middle-aged adults, who were 30 years younger than the 
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study population. The MRI studies revealed that engage-
ment in novel (and complex) leisure activities resulted in 
greater white and gray matter volume, notably impacting the 
hippocampus and nucleus accumbens (Boyke et al., 2008; 
Sachdev et al., 2013). One study reported that higher levels 
of participation in novelty-seeking activities were associ-
ated with reducing the odds of AD (OR, 0.248; 97.5% CI, 
0.139–0.443) (Fritsch et al., 2005). Older adults with MCI 
who engaged in higher complexity mental activity and who 
were more open to novel experience were also more likely 
to revert from MCI to normal cognition (p = 0.003 and 
p = 0.041, respectively) (Sachdev et al., 2013). Engagement 
in novel activities has been reported as beneficial to cogni-
tion in aging in all the studies included in this review.

Productive vs. Receptive Engagement  Productive engage-
ment refers to cognitively challenging activities requiring 
sustained activation of working memory, long-term memory, 
and other executive processes (Park et al., 2014, p. 104). 
Alternatively, receptive engagement refers to activities that 
rely on passive observation, use of existing knowledge, 
and familiar activities (Park et al., 2007). Seven articles 
are included in this section reporting on productive and/or 
receptive engagement in leisure activities (see Table 3). Four 
articles focus on productive engagement (McDonough et al., 
2015; Niti et al., 2008; Park et al., 2014; Stine-Morrow et al., 
2008), one of which uses a subset of subjects from another 
study, but reports on different outcomes (McDonough et al., 
2015; Park et al., 2014, respectively). Three of the studies 
address the impact of receptive engagement on cognition 
in aging, specifically the impact of television viewing (Da 
Ronch et al., 2015; Fancourt & Steptoe, 2019; Lindstrom 
et al., 2005). These studies employed a variety of design; 
three studies reported on a RCT (McDonough et al., 2015; 
Park et al., 2014; Stine-Morrow et al., 2008), two used longi-
tudinal design (Fancourt & Steptoe, 2019; Niti et al., 2008), 
one used cross-sectional design (Da Ronch et al., 2015), and 
one used case control design (Lindstrom et al., 2005). The 
number of subjects ranged from 39 to 3662. In all the studies 
but one, the subjects were community-dwelling older adults 
with no dementia. The case–control study evaluated older 
adults with AD to a matched control, who were community 
dwelling, with no dementia (Lindstrom et al., 2005).

Two of the RCT studies reported in this review created 
six different study conditions, which were 14-week activity 
interventions. Three of the interventions were productive, 
learning a new activity skill (quilting, digital photography, 
or both), and three were receptive (social club, placebo, or 
no-treatment) (McDonough et al., 2015; Park et al. 2014). 
One RCT involved participation in Senior Odyssey of Mind, 
a team-based competition involving creative problem solv-
ing (Stine-Morrow et al., 2008). Three of the studies used 
measures of frequency of engagement in leisure activities, 

two of which were standardized instruments (International 
Physical Activity Questionnaire, Life History Questionnaire) 
and one which ask about participation in 16 leisure activities 
(Da Ronch et al., 2015; Lindstrom et al., 2005; Niti et al., 
2008, respectively). Two of the studies specifically collected 
data on TV viewing frequency (Da Ronch et al., 2015; Fan-
court & Steptoe, 2019). Five of the studies used a cognitive 
battery to assess outcomes, and one used functional MRI 
(fMRI) (McDonough et al., 2015).

Productive leisure engagement was shown to foster epi-
sodic memory (Park et al. 2014), reduce the risk of cogni-
tive decline (OR = 0.36) (Niti et al., 2008), improve fluid 
cognitive ability (Stine-Morrow et al., 2008), and increase 
modulation of brain activity in the medial, frontal, lateral, 
temporal, and the parietal cortex of the brain (McDonough 
et al., 2015). Conversely, receptive leisure engagement as 
measured by TV viewing resulted in a significant decline 
in MMSE scores (Da Ronch et al., 2015), a decline in ver-
bal memory (Fancourt & Steptoe, 2019), and a 1.3 times 
increased risk of incident AD for each additional daily hour 
of middle-adulthood television viewing (Lindstrom et al., 
2005). All the articles in this section of the review support 
the hypothesis that productive leisure activities support 
cognitive function in aging and reduce the risk of cognitive 
decline.

Enjoyable Engagement  Enjoyable or pleasurable activities 
are those which foster positive stimulation of the senses and 
evoke positive emotions. It has been noted that enjoyment 
has received very little attention in the literature with regard 
to cognitive health (Flatt & Hughes, 2013; Park & Bischof, 
2013). Six articles are included reporting on cognitive benefits 
associated with pleasurable engagement (see Table 3). Three 
of these studies are reviews (Flatt & Hughes, 2013; Park & 
Bischof, 2013; Wilson, 2011), two studies are cross-sectional 
(Gardner et al., 2020; Payne et al., 2011) and one is a RCT 
(Küster et al, 2016). The number of subjects in the research 
articles ranges from 54 to 197. Two of the studies included 
subjects who were community dwelling, with no dementia 
(Gardner et al., 2020; Payne et al., 2011), and one studied sub-
jects with subject memory complaints (Küster et al., 2016).

The instruments used to measure enjoyable engagement 
were standardized measures of pleasant events (California 
Older Persons Pleasant Events Scale) and a measure of an 
engagement state referred to as “flow” (Activity Flow State 
Scale) (Gardner et al., 2020; Payne et al., 2011, respec-
tively). The RCT also incorporated a measure of leisure 
activity engagement prior to the intervention using the Com-
munity Healthy Activities Model Program for Seniors Physi-
cal Activity Questionnaire for Older Adults, which measured 
participation in 40 different physical, social, and cognitive 
leisure activities (Küster et al., 2016). The cognitive out-
comes were measured using a cognitive battery.
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Results from the current studies suggested that older adults 
who experienced more pleasure in certain activities also had 
higher performance on some tasks of attention (Gardner et al., 
2020). Additionally, engagement in one’s preferred leisure 
activity was associated with higher levels of functional inde-
pendence, a decrease in depression and anxiety, and better 
performance on tests of memory (Regier et al., 2022). Of 
interest was the finding from the RCT that the training inter-
ventions did not impact global cognition, but the self-reported, 
naturally occurring lifestyle activities were positively associ-
ated with improvements in both global cognition and memory. 
The engagement attribute of enjoyment has limited evidence, 
but strong theoretical and hypothetical credibility.

Meaningful Engagement  Meaningful activities are those 
from which an individual derives meaning and which fulfill 
a purpose for the individual. A related construct, purpose in 
life, refers to a tendency to derive meaning from life experi-
ences and possess a sense of direction and purpose (Wingo 
et al., 2020, p. 311). This activity attribute emphasizes the 
underlying meaning and purpose of the activity versus the 
specific characteristics of the activity itself (e.g., physical vs. 
social) (Maselko et al., 2014). Another term used reflecting 
this attribute is generative leisure activities, which are defined 
as activities motivated by a concern for others and the need to 
contribute something to the next generation (Maselko et al., 
2014, p. 1707). There are six articles associating meaningful 
or generative activities to cognition in aging (see Table 3). 
Two of the studies were cross-sectional (Maselko et al., 2014; 
Wingo et al., 2020), two were RCTs of the same intervention, 
but using different subjects and measures (Carlson et al., 2008, 
2015), one was longitudinal (Proulx et al., 2018), and one was 
a case control design (Regier et al., 2022). The number of 
subjects ranged from 111 to 11,100. All the studies address-
ing meaningful engagement and purpose in life were part of 
large aging-related studies. Two of the studies were part of 
the Baltimore Experience Corps (Carlson et al., 2008, 2015), 
and the remaining were part of the Sri Lanka Healthy Minds 
Study (Maselko et al., 2014), the National Health and Aging 
Trends Study (Regier et al., 2022), the Health and Retirement 
Survey (Proulx et al., 2018), and the Emory Healthy Aging 
Study (Wingo et al., 2020). The subjects were predominantly 
community dwelling with only one study having an eligibility 
requirement of healthy cognition at enrollment, and this was 
only in reference to the control subjects (N = 4719) who were 
matched with 1397 individuals living with dementia (Regier 
et al., 2022). One of the Baltimore Experience Corps studies 
noted that 28% of the subjects had possible cognitive impair-
ment at enrollment (Carlson et al., 2008).

Three of the studies measured leisure activity engage-
ment, one using a 17 activities checklist (Maselko et al., 
2014), one by identification of a favorite leisure activity 
(Regier et al., 2022), and one by self-report of exercise 

frequency, hobbies, walking frequency, and engagement in 
enrichment activity (Wingo et al., 2020). The longitudinal 
study compared individuals who volunteered to those who 
did not (Proulx et al., 2018). The two RCTs were interven-
tions based on engagement in the Baltimore Experience 
Corps, which is civic-engagement activity characterized by 
high-intensity and intergenerational interactions in which 
older adults mentored and tutored elementary school-aged 
children (Carlson et al., 2008, 2015). The measures used 
to determine cognitive outcome included cognitive bat-
teries (Carlson et al., 2008; Maselko et al., 2014; Proulx 
et al., 2018; Regier et al., 2022), perceived cognitive decline 
(Wingo et al., 2020), and brain volume changes as measured 
by MRI (Carlson et al., 2015).

Community-dwelling older adults who reported more fre-
quent exercise, physical leisure activities, walking frequency, 
and higher number of enrichment activities also reported hav-
ing higher purpose in life and were found to report a slower 
rate of cognitive decline (Wingo et al., 2020). Older adults 
reporting frequent engagement in generative or personally 
meaningful leisure activities were found to have higher lev-
els of cognitive function (Maselko et al., 2014), 2014) and 
improved memory function (Regier et al., 2022). Volunteer-
ing was positively associated with cognitive function which 
increased over time (Proulx et al., 2018). Those participating 
in the Baltimore Experience Corps showed improvements in 
executive function and memory relative to matched controls, 
and those who had cognitive impairment at baseline showed 
the greatest improvements; 44% in executive function and 
51% in memory compared to controls (Carlson et al., 2008). 
In the second study reporting outcomes of engagement in 
the Baltimore Experience Corps, males in the control group 
demonstrated age-related declines in brain volume, while the 
experimental group demonstrated a 0.7–1.6% increase in brain 
volumes (Carlson et al., 2015). All the articles included in this 
review on meaningful or generative leisure engagement found 
a positive association with cognitive function in aging.

Self‑Directed Engagement  By definition, a leisure activ-
ity implies something done by choice (Adams et al., 2011). 
Self-direction can be defined as leisure engagement by 
choice and intrinsically directed. Research on perceived 
control of leisure engagement in aging and the impact this 
has on cognition is limited, and this section reviews two 
articles (see Table 3).

One study was longitudinal in design, using a cohort of 
4177 from the Nationwide Health and Retirement Study 
(Infurna & Gerstorf, 2013), and the other was a RCT of 54 
older adults with subjective memory complaints (Küster et al., 
2016). The longitudinal study measured engagement in differ-
ing levels of physical activities (mild, moderate, and vigorous) 
and measured perceived control using a 10-item instrument. 
The RCT provided two training groups and a control group. All 
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the subjects completed a self-report of leisure activities prior 
to the interventions using a standardized instrument with 40 
activities categorized as physical, social, and cognitive (Küster 
et al., 2016). Both studies used a cognitive battery to measure 
cognitive function as the dependent variable. Perceived control 
mediated level of change in engagement in activities as well as 
predicted less memory decline (Infurna & Gerstorf, 2013). The 
RCT intervention groups did not demonstrate improved global 
cognition as compared to the control group, who continued 
to participate in self-chosen activities. The control group did 
improve, and an association with global cognition and memory 
was found. Intrinsic motivation was hypothesized as a crucial 
factor in the design of future interventions.

Discussion

While there is a substantive body of research associating leisure 
activities and protected cognitive function, it still is not clear if 
specific types of activities contribute to the prevention or delay 
of cognitive decline associated with increasing age (Maselko 
et al., 2014). Bielak & Gow (2023) propose that studying one 
activity or activity domain is not fruitful, as all activity is likely 
relevant. A noted gap in the literature has been identification 
of the attributes and characteristics of the leisure experience 
that foster cognition in aging. Participating in a leisure activity 
is not a ubiquitous experience and attributing cognitive pres-
ervation to a specific activity or type of activity is simplistic. 
Categorizing leisure activities based on a combination of their 
purpose or meaning as well as their cognitive, physical, and 
social demands will more effectively guide future research and 
advise informed recommendations and efficacious intervention. 
The attributes and characteristics of the engagement may pro-
vide more meaningful direction for intervention than recom-
mendations to engage in specific activities or activity domains.

Engagement in leisure activity has been shown to enhance 
cognition in aging, and frequency as measured by time spent 
participating in leisure activities has been the most commonly 
used metric to measure engagement (Fallahpour et al., 2015). 
Frequency of participation may not be an effective metric in 
predicting cognitive benefit. This is supported by the mixed 
findings of the studies reporting on frequency of engage-
ment in this review. Frequent engagement in an activity has 
been proposed to strengthen neural connections and has been 
hypothesized as the mechanism of action enhancing cognition 
in aging (Phillips, 2017). However, quantity of engagement is 
likely mediated by the quality of the engagement. Participa-
tion in passive or cognitively unchallenging activity is less 
likely to strengthen neural connections. This has been sup-
ported by research demonstrating that extensive time spent 
viewing television is associated with poorer cognitive function 
in aging (Da Ronch et al., 2015; Fancourt & Steptoe, 2019). 

Research on complexity of engagement suggests that quality 
of engagement modulates the benefit of frequency of engage-
ment. It has been proposed high-intensity cognitive activity 
provides greater cognitive benefit than low cognitive intensity 
activity (e.g., Hultsch et al., 1999; Schooler & Mulatu, 2001; 
Wilson, 2011). Leisure activities can differ with respect to the 
return per unit of time spent in the activity, as suggested by a 
recommendation to measure the “cognitive yield” for a given 
amount of activity time (Soubelet & Salthouse, 2010). Fre-
quency of engagement in leisure activity has been proposed 
to strengthen neural connections, resulting in resiliency in the 
face of cognitive decline (Phillips, 2017).

Intensity of leisure engagement when considered an attrib-
ute of leisure engagement was defined as the intensity of the 
cognitive demand implicit in an activity. The articles reviewed 
addressed studied leisure activities that had higher level cog-
nitive demands or complexity. Leisure activities exercising 
multiple facets of cognition can be considered more com-
plex or intense. One of the reasons proposed for substantive 
leisure activity complexity playing a viable role in broadly 
enhancing cognition is that an investment in complex leisure 
“…requires one to be ever nimble in tackling problems with 
whatever one has in one’s repertoire, inevitably requiring the 
exercise of multiple abilities in different combinations and in 
different contexts” (Stine-Morrow et al., 2008, p. 778). It has 
been hypothesized that the cognitive complexity afforded by 
a cognitively and/or socially intense lifestyles can foster den-
dritic branching and synaptic connections, alleviate amyloid 
burden in the brain, and improve or preserve cognitive function 
in aging (Fratiglioni et al. 2004). This attribute is also closely 
related to the subjectively experienced characteristic of leisure 
addressing the uniquely experienced challenge of an activity.

Maintaining leisure activity engagement for a sustained 
period of time has also been associated with cognition in 
aging, with studies examining lifetime engagement in leisure 
activities, as well as those studying the impact of maintain-
ing participation over prolonged periods of time (Hughes 
et al., 2018a, 2018b; Ihle et al., 2018; McPhee et al., 2019). 
There is an expansive literature on lifetime leisure activ-
ity engagement as one of the proxies for cognitive reserve 
in aging (cf., Dekhtyar & Wang, 2017; León-Estrada et al., 
2017; Opdebeeck et al., 2015; Valenzuela & Sachdev, 2007). 
This literature strongly supports the hypothesis that dementia 
risk is a life-course process and that the differences found 
among individuals in their ability to withstand age-related 
cognitive decline and brain changes ultimately depend on their 
life-time accrual of cognitive reserve (Dekhtyar et al., 2015). 
However, research also suggests that individuals who have 
predominantly been “cognitively sedentary” for most of their 
lives can benefit from increasing their leisure activity engage-
ment in late life (Casaletto et al., 2020; Hui-Xin Wang et al., 
2002a, 2002b; Leung et al., 2010). Two studies of the same 
cohort found that even after adjusting for activity earlier in 
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life, higher levels of late-life activity were strongly associated 
with lower AD incidence (Wilson, 2011; Wilson et al., 2007).

There is also a strong argument for the relationship of 
activity variety, both in terms of different activity variety 
as well as specific activity domain variety (e.g., intellectual, 
physical, and social) (e.g., Carlson et al., 2012; Iizuka et al., 
2021). Participation in a variety of activities appears to influ-
ence cognition independently from frequency of participation 
(Friedland et al., 2001; Parisi et al., 2015). Determining what 
constitutes leisure engagement requires further exploration. 
Activities are time restricted and more frequent participation 
in one leisure activity has the impact of necessarily limiting 
the amount of time that can be devoted to other activities. 
For example, one individual may read every day, and another 
may read and play chess on alternate weekdays. The former 
individual would achieve a higher overall activity frequency 
score, but the latter individual could receive equal or poten-
tially greater cognitive benefits resulting from exposure to 
a more enriched or complex environment. An analogy used 
in the literature is to that of “cross training” in the exercise 
literature. If an individual exercises multiple muscle groups 
(e.g., alternates between running, weight training, and bik-
ing) rather than isolating one group of muscles by running 
every day, they would derive greater physiological benefit. It 
has similarly been hypothesized that participation in a variety 
of leisure activities may exercise numerous abilities and the 
associated neurobiological pathways. This can include the 
organizational skills required to manage a schedule and shift 
between different activities (Wang et al., 2013).

Participating in a variety of activities requires people to 
adjust to differing situations and to engage in more diverse 
behaviors (Yates et al., 2016). Different activities require 
differing levels of engagement in the various domains. Indi-
viduals whose activity repertoires showed higher numbers 
of activities involving two or more domains (i.e., mental, 
social, physical) demonstrated higher levels of dementia risk 
reduction than those who participated in activities involv-
ing lower levels of social, mental, and physical engagement. 
Researchers concluded that greater diversity of stimula-
tion across activity domains may positively impact cogni-
tive ability (Karp et al., 2006). Lifestyles characterized by 
a diverse range of activities are more likely to require the 
individual to experience a wider range of behaviors, and this 
has an impact on cognition (Jackson et al., 2020).

Research has reported that older adults are typically less 
interested in exploring new leisure pursuits, tending to prefer 
familiar activities (Nimrod & Janke, 2020). However, Nimrod 
(2008) also reported that older adults who added brand-new 
leisure activities after retirement reported higher life satis-
faction. The studies cited in this review found an association 
between novel leisure activity engagement and cognition in 
aging. Similarly it has been noted that studying the charac-
teristic activity, such as novelty, may be more relevant than 

studying a specific activity or domain (Bielak, 2010). The hip-
pocampus, the subcortical brain structure which impacts learn-
ing, memory, spatial navigation, and other aspects of cognitive 
functioning, is hypothesized to change in structure as a result 
of exposure to and engagement with novel experiences and 
environments (Urban-Wojcik et al., 2022). Application of these 
findings supports the development of interventions to help older 
adults engage in novel leisure activities. Acquiring a novel skill 
requires engagement of a new set of neural pathways, which 
must then be further developed to provide the structure for task 
performance in early skill-acquisition stages (Park & Reuter-
Lorenz, 2009). It has been hypothesized that engagement in 
novel activities offers cognitive protection because the active 
processing of novelty requires increased neural activation lead-
ing to enhanced cognitive reserve (Park et al., 2014).

Active or productive engagement has been referred to as 
activities that are cognitively challenging and require sus-
tained activation of working memory, long-term memory, 
and other executive processes (Park et al., 2014). It has been 
hypothesized that the cognitive complexity afforded by a cog-
nitively and/or socially engaged lifestyles can foster dendritic 
branching and synaptic connections, alleviate amyloid burden 
in the brain, and improve or preserve cognitive function in 
aging (Fratiglioni et al. 2004). Neuroimaging studies reported 
increased modulation of brain activity in multiple areas of 
the brain resulting from participation in productive activities 
(McDonough). This has been contrasted with receptive or 
passive engagement, as exemplified by television viewing, 
which been associated with decreased cognition and increased 
risk of incident AD (Da Ronch et al., 2015; Fancourt & Step-
toe, 2019; Lindstrom et al., 2005). An additional hypothesis 
regarding the link of television viewing with negative cogni-
tive outcomes is that it could be displacing other cognitively 
beneficial activities (Fancourt & Steptoe, 2019).

Current research suggests that leisure activities should 
not only be complex and challenging but they should also 
be sustained over a period of time. This is more likely to 
happen if the endeavors are engaging and enjoyable (Wilson, 
2011). Enjoyable activities are hypothesized to foster higher 
engagement and intrinsic motivation (Küster et al., 2016). 
Enjoyment and intrinsic motivation were hypothesized to 
be the crucial factors, and notably those that may be lacking 
in currently available training interventions (Küster et al., 
2016). Enjoyable activities foster cognitive attendance and 
motivation, thereby fostering sustained engagement, but are 
also hypothesized to lead to improved cognitive flexibility, 
broadened scope of attention, and thought-action repertoires, 
as well as enhancement of other cognitive functions (Gard-
ner et al., 2020; Garland et al., 2010).

Leisure activities with higher potential to be personally 
meaningful, such as volunteering, have been shown to fos-
ter cognition in aging (Maselko et al., 2014). Engaging with 
one’s purpose in life requires higher-order cognition, with the 
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evidence pointing toward an association between cognitive 
functions such as memory and executive function (McKnight 
& Kashdan, 2009). Another proposed explanation for the ben-
eficial effects of meaningful or generative leisure activities 
is that they typically keep older adults civically and socially 
engaged. Further research is needed to determine whether 
the desire to be generative and to make a valued contribu-
tion serve merely as motivation for engagement, or whether 
it actually represents an independent attribute contributing to 
cognitive reserve (Fried et al., 2004). There is a rich litera-
ture supporting the association between purpose in life, as 
measured psychometric measures, and cognitive function in 
aging (e.g., Boyle et al., 2010, 2012; Kim et al., 2019; Lewis 
et al., 2017). An alternative observation was that personally 
meaningful and productive engagement could also be thought 
of as attentional engagement, or an implicit or explicit choice 
to put forth effort, and this might be an essential determinant 
of cognitive change in aging (Stine-Morrow et al., 2008).

Self-directed engagement was the final engagement 
characteristic included in this review. There was limited 
amount of research using freely chosen and self-directed 
leisure activities as an independent variable and enhanced 
cognition as the outcome. In spite of this, perceived control 
and self-direction in aging more generally have been studied 
extensively and repeatedly associated with slower rates of 
decline in cognitive abilities, including memory, process-
ing speed, and executive functioning among older adults 
(Agrigoroaei & Lachman, 2011; Bielak et al., 2007; Wind-
sor & Anstey, 2008). Perhaps of more significance is that 
definitions of leisure include the constructs self-direction, 
choice, and intrinsic motivation (Walker et al., 2019). Lei-
sure science research has widely reported on choice, self-
directed, or intrinsically motivated leisure as being asso-
ciated with numerous benefits for older adults (Fancourt 
et al., 2021; Walker et al., 2019). The limited research in 
this engagement characteristic represents a gap in leisure 
and aging research that merits further exploration.

Limitations of the research include recognition of the exist-
ing challenges in studying leisure activities, cognition, and 
aging. The extensive amount of existing research made the 
screening, selection, and review process challenging. Arti-
cles that may have added to the review may have inadvert-
ently been omitted. Because the methodology employed was 
a scoping review, the research included represents differing 
methodology with varying degrees of inference possible. 
Many of the studies were correlational, and as such cannot 
infer causality. However, the correlational studies support 
many of the intervention studies and provide useful surround-
ing data. The intent of a scoping review is to identify the 
depth and breadth of existing research in a specific subject 
area, and to suggest opportunities for further exploration. A 
long-standing challenge in aging and cognition research is 
that of directionality, essentially addressing whether activity 

participation impacts cognition, or if cognition impacts activ-
ity participation. Both directions of association continue to be 
supported in the extant research (Bielak & Gow, 2023). Thus, 
it is important to note that bidirectionality should be consid-
ered when identifying attributes and characteristics of leisure 
engagement that foster cognition in aging. Additionally, this 
review focused on leisure engagement in older adulthood. 
This is not intended to minimize the significance of a lifespan 
approach to studying leisure engagement and cognition, which 
is well documented in the literature.

Conclusion

The attributes of leisure engagement associated with cogni-
tion in aging include frequency of engagement, intensity, 
variety of activities, and duration of time spent in activities. 
Better conceptualization and measurement of frequency, 
intensity, duration, and variety of leisure activity associ-
ated with late-life cognitive benefit are needed. Additional 
research on the characteristics of leisure engagement asso-
ciated with cognition in aging includeing novelty, active 
engagement, enjoyment, meaning, and self-direction could 
also further knowledge and practice. This information would 
provide more effective strategies for both older adults and 
healthcare providers to enhance cognition in aging, mov-
ing from prescriptive, or specific activity interventions to 
a more personalized and self-directed approach. The value 
of such an approach can be epitomized by the limited evi-
dence-based strategies currently recommending older adults 
complete daily crossword puzzles to enhance and maintain 
cognitive function. Current research suggests that targeting 
an individual activity, such as crossword puzzles, does not 
result in durable cognitive benefits, nor does it generalize 
to a broader range of cognitive abilities or to independent 
function (National Academies of Sciences, 2017). Addition-
ally, the evidence seems to support the cognitive benefits of 
novel, complex, and challenging leisure activities, in con-
trast to the diversional and passive entertainment activities 
frequently programmed for older adults in congregate liv-
ing settings. The commercial successes of cognitive training 
interventions and brain training games have also been found 
to have limited cognitive benefit. While prescribed train-
ing interventions may demonstrate short-term benefit, this 
differs from the cumulative stimulation attained when an 
individual has sustained engagement in personally meaning-
ful leisure activities. A more nuanced understanding of the 
salient attributes and characteristics of leisure engagement 
that potentially foster cognition in aging will provide more 
efficacious guidelines. This knowledge also offers an opti-
mistic perspective of aging, suggesting accessible strategies 
that provide older adults with some control in promoting 
cognitive health in aging.
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