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ABSTRACT 

 
This thesis aims to describe the participation in leisure activities of elderly subjects and to detect their 
possible effect, if any, on the development of dementia. The data were derived from the Kungsholmen 
Project, which is a community-based prospective study on aging and dementia in people aged over 74 
years, living in Stockholm, Sweden. The major findings are summarized below. 

Study I. The pattern of participation in leisure activities was related to contextual factors as well as to 
mental and physical health conditions. In spite of the advanced age, the majority of the population 
was active, as 70% participated in at least one activity. Reading (19%) was the most prevalent 
individual activity, and mental activities (43%) the most prevalent activity type. Older age, female 
gender, low education, poor or limited social network, mental disorders, and physical limitation were 
all correlated with a decreased engagement in ‘at least one activity’. Contextual factors and health-
related factors were differentially associated with the five activity types.  

Study II. We aimed to verify the hypothesis that mental, social and physical components are 
relevant protective factors against dementia, and that a combined beneficial effect may be present 
over a 6-year follow-up period. Multi-adjusted relative risks (RRs) of dementia for subjects with 
higher mental, physical and social component scores were 0.71 (95% CI: 0.49–1.03), 0.61 (95% CI: 
0.42–0.87) and 0.68 (95% CI: 0.47–0.99), respectively. The most beneficial effect was present for 
subjects with high scores in all or in two of the components (RR of dementia=0.53; 95% CI: 0.36–
0.78). 

Study III. The hypothesis that an active lifestyle may protect against dementia development was 
further tested by using principal component analysis to characterize the exposure. Among a set of 
lifestyle variables, three underlying factors were identified: physical, mental and social factors. All the 
factors showed an independent protective effect on dementia development. The relative risks (RRs) 
ranged from 0.60 to 0.70. When these factors were integrated into an Active Lifestyle Index, a 
significant dose-response association was observed, Compared with low level of engagement (low in 
at least two of the factors), the RR of dementia was 0.66 (95% CI: 0.49-0.89) for the moderate level 
(high scores in two factors), and RR=0.51 (95% CI: 0.31-0.85) for the high level (high scores in all 
three factors).  

Study IV. The hypothesis that an active lifestyle delays the dementia onset was verified over a 9-year 
follow-up period. The lifestyle factors of the mental, social and physical component scores estimated 
in a previous study (study II) were studied in relation to age at dementia onset. Results showed that 
dementia developed at a significantly later age in individuals who had a higher level of participation 
in activities with high physical, mental or social components. When the three components were 
integrated, we found that the broader spectrum of participation (higher levels in at least two of the 
components) the later the age at dementia onset (β 0.62; P<0.01). 

Conclusions. Even in the advanced age, elderly persons are still active, being limited in their 
participation only by mental disorders or by physical limitation. An active lifestyle, defined as a 
higher level of participation in leisure activities with either mental, social or physical component may 
decrease the risk of dementia and postpone its onset.  
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SAMMANFATTNING 
 
Syftet med denna avhandling är att beskriva äldres deltagande i fritidsaktiviteter och undersöka de 
eventuella effekterna av fritidsaktiviteterna på utvecklingen av demens. Data har hämtats från 
Kungholms-projektet som är en befolkningsbaserad, prospektiv undersökning om åldrande och 
demens hos personer över 74 år, boende i Stockholm. De huvudsakliga resultaten summeras nedan: 

Studie I. Det fanns ett mönster för deltagande i fritidsaktiviteter som hängde samman både med 
omgivande faktorer och mentala och fysiska hälsotillstånd. Trots deltagarnas höga ålder var de flesta 
aktiva, och 70% utövade åtminstone en aktivitet. Att läsa (19%) var den vanligaste enskilda 
aktiviteten, och den vanligaste typen av aktivitet var mentala aktiviteter (43%). Högre ålder, kvinnligt 
kön, låg utbildning, svagt eller begränsat socialt nätverk, mental sjukdom och fysiska begränsningar 
var samtliga korrelerade med lägre deltagande i ‘åtminstone en aktivitet’. Omgivningsfaktorer och 
hälsorelaterade faktorer var relaterade på olika sätt till de fem olika typerna av aktiviteter. 

Studie II. Vi avsåg att testa hypotesen att mentala, sociala och fysiska komponenter utgör relevanta 
skyddsfaktorer för demens och att det kan finnas en kombinerad skyddande effekt över 6 års 
uppföljning. Den Relativa Risken (RR) för demens för personer med högre poäng på den mentala 
komponenten var 0.71 (95% CI: 0.49-1.03), när det gällde den fysiska komponenten var RR 0.61 
(95% CI: 0.42-0.87) och för den sociala komponenten var RR 0.68 (95% CI: 0.47-0.99). Att ha höga 
poäng i två eller alla tre komponenterna hade den mest gynnsamma effekten (RR för demens = 0.53; 
95% CI: 0.36–0.78). 

Studie III. Hypotesen att en aktiv livsstil kan skydda mot utvecklingen av demens undersöktes vidare 
genom att använda Principal Component analys för att karaktärisera exponeringsvariabeln. Utifrån ett 
antal livsstilsvariabler kunde tre underliggande faktorer identifieras: en fysisk, en mental och en 
social faktor. Samtliga faktorer hade oberoende av varandra skyddande effekt mot utvecklingen av 
demens. De relativa riskerna (RRs) låg mellan 0.60 och 0.70. När faktorerena integrerades till ett 
index som mätte en aktiv livsstil, fann vi ett signifikant dos-respons samband. Jämfört med låg nivå 
av engagemang (låg poäng i åtminstone två av faktorerna) var RR för demens 0.66 (95% CI: 0.49-
0.89) för måttlig nivå (hög poäng i två faktorer), och RR=0.51 (95% CI: 0.31-0.85) för hög nivå (hög 
poäng i alla tre faktorerna). 

Studie IV. Hypotesen att en aktiv livsstil kan fördröja debuten av demenssjukdom undersöktes över 
en 9-års uppföljningsperiod. De mentala, sociala och fysiska livsstilsfaktorernas respektive poäng, 
som beräknats i Studie II, undersöktes i relation till ålder vid demensdebuten. Resultaten visade att 
demenssjukdomen utvecklades vid signifikant högre ålder hos dem som hade högre nivå av 
deltagande i aktiviteter med fysiskt, mentalt eller socialt innehåll. När de tre komponenterna 
integrerades, fann vi att ju bredare spektrum av aktiviteter (högre nivå i åtminstone två av 
komponenterna), desto högre ålder vid demensdebuten (β 0.62; P<0.01). 

Konklusioner: Äldre personer är fortfarande aktiva vid hög ålder, om de inte begränsas av mentala 
sjukdomar eller fysisk funktionsnedsättning. En aktiv livsstil, definierat som högre nivå av deltagande 
i fritidsaktiviteter som är antingen mentala, sociala eller fysiska kan minska risken för demens och 
uppskjuta debuten av sjukdomen. 

 

Nyckelord: fritidsaktiviteter, demens, komponenter, dimensioner, skyddsfaktor, insjuknande. 
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Introduction 

1 INTRODUCTION 
 
1.1 GLOBAL AGING 

 

The world population is now living longer than ever before thanks to social, economic and 

medical advances. This phenomenon is accompanied by many new challenges that require 

strategical solutions. Young children have always outnumbered older people, but very 

soon for the first time in the history of human being, people aged 65 and over will 

outnumber children under age 5 (Figure 1) 1. This reversal in the numerical proportions 

of the old and young reflects improved survival and reduced fertility 2. This trend is 

emerging around the globe. Today almost 500 million people are older than 65 years, and 

they account for 8% of the world's population. By 2030, the world is likely to have one 

billion old people, which will represent 13% of the total population. While today's 

proportions of older people typically are highest in more developed countries, the most 

rapid increases in older populations are occurring in the less developed nations. From 

2006 to 2030, the number of older people in less developed countries is projected to 

increase by 140% as compared to an increase of 51% in more developed countries 1. 

 
Figure 1. Young children and older people as a percentage of global population. (From World 
Population Prospects. United Nations. The 2004 Revision, 2005, modified).  
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1.1.1   Aging in Sweden 

 
The twentieth century in Sweden was characterized by one of the highest increases in life 

expectancy in the world. A hundred years ago, a Swedish newborn could expect to live 

until the age of 56. Today, the average expected life span is about 81 years. In 2008, 

about 17% of the Swedish population (9.3 million inhabitants) are aged 65 or over 3. This 

proportion will increase in the next 30 years. The increase will first be registered among 

the young-old (65 to 79 years), thereafter among the old-old (80 years and older). Older 

women will still constitute the majority among older people, but the female proportion in 

the population is expected to decrease from 64% in 2005 to 56% in 2050 4. Unless there 

is a remarkable improvement of the health situation among the old-old, the Swedish 

society will face an important challenge due to increasing number of subjects with 

chronic diseases. Dementia is one of the most common chronic disorders in the elderly 2
 

and one with highest impact in the quality of life of the individuals and their families. 

 

1.2 DEMENTIA 

 
Dementia is a syndrome characterized by progressive deterioration in multiple cognitive 

domains that are severe enough to interfere with daily functioning 5. The cognitive 

deficits include primarily memory impairment and at least one of the other cognitive 

domains, such as aphasia, agnosia or disturbances in executive functioning 6. Alzheimer’s 

disease (AD) is the most common cause of dementia in the elderly, accounting for 60-

70% of all dementia cases 7. Vascular dementia (VaD) is the second most common cause 

of dementia. VaD is defined as impairment of cognitive functions resulting from 

ischemic, hypoperfusive or hemorrhagic brain lesions due to cerebrovascular disease or 

cardiovascular pathology 8 9. 

In this thesis, we refer to dementia as a syndrome, since the co-occurrence of AD and 

VaD pathological changes in the brain of older people is extremely common, making 

mixed dementia probably the most common type of dementia 10, although difficult to 

diagnose. 

 

 

 2 



Introduction 

1.2.1 Prevalence and incidence of dementia 

 
Dementia has become one of the major public health issues in both developed and less-

developed countries due to the worldwide phenomenon of the aging population 11. 

Several meta-analyses have resulted in similar estimates of dementia prevalence across 

regions 12. The age-specific prevalence of dementia almost doubles every 5 years, from 

approximately 1.5% in persons aged 60–69 years to 40% in nonagenarians. An expert 

panel estimated that the global dementia prevalence in people aged 60+ years was 3.9%, 

with the regional prevalence being 1.6% in Africa, 3.9% in eastern Europe, 4.0% in 

China, 4.6% in Latin America, 5.4% in western Europe, and 6.4% in North America 13. 

There is a similar pattern of dementia subtypes across the world, with the two most 

common forms of AD and VaD accounting for 50–70% and 15–25% of all dementia 

cases, respectively  14.  

The global annual incidence of dementia is estimated to be around 7.5 per 1000 

population 13, with no substantial variations across continents except Africa, where 

incidence rates are reported to be lower than other regions. The incidence rate of 

dementia increases exponentially with age, from approximately one per 1000 person–

years in people aged 60–64 years to more than 70 per 1000 person–years in 90+ year-

olds . The incidence rates of dementia across regions are quite similar in the younger–old 

group (<75 years), but greater variations are reported among the older ages . Pooled data 

from Europe suggest a geographical dissociation across Europe, but this variation may 

result from differences in methodology.  

An expert panel estimated that in 2001 there were 24 million people with dementia in the 

world . Given the trend in population aging, the number of persons with dementia is 

expected to almost double every 20 years. Similar estimates have been previously 

reported 15. The majority of people with dementia are living in developing countries. In 

2008, China and other Asian countries have the highest number of people with dementia 

(6 million), followed by the European Union (5.0 million), USA (2.9 million), and India 

(1.5 million). The rate of increase in numbers of dementia patients varies substantially 

across various regions, with the rate being three to four times higher in developing areas 

than in developed regions. Further, the proportion of people with dementia in developing 

nations will rise from 61% in 2000 to 65% in 2020 and 71% in 2040. Thus, the demands 
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of healthcare and social services of the huge and rapidly growing numbers of dementia 

patients is a matter of great concern for policymakers in both developed and developing 

countries . 

 

1.2.2 Risk and protective factors  

 

Over the last 30 years, the accumulation of evidence in dementia research has gradually 

convinced most of the researchers that the disorder is not determined in a single time 

period of the lifespan, rather, it may be a result of complex interactions of genetic 

susceptibility, biological factors, and environmental exposures experienced over the life 

course (Figure 2) 16.  

 

 

Figure 2. An active and socially integrated lifestyle in late life might protect against 
dementia. (From Fratiglioni L, Paillard-Borg S, Winblad B. 2004; modified). 

 

 

Old age and genetic susceptibility are the only well-established risk factors for dementia. 

In addition to leisure activities, the following relevant risk factors are taken into account 

in this thesis:  
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 AGE: The incidence of dementia almost doubles every 5 years of age .  

 GENDER: Female gender is often associated with a higher risk of AD than male 

gender, especially at the older-old age 5.  

 EDUCATION: Low dementia prevalence and incidence among highly educated 

persons has been reported by numerous studies. Educational attainment and 

lifespan mental activity associated with childhood education may reduce the risk 

of dementia 17.  

 SOCIAL NETWORK: Data from longitudinal studies (3 to 27 years of follow-

up) have suggested that a poor social network is related to cognitive decline and 

dementia. The risk of dementia is decreased in old people with social integration 

and frequent contacts with relatives and friends .  

 COMORBIDITY: There is strong evidence that comorbidity 18 and especially 

vascular risk factors and vascular disorders such as heart failure may play a role 

in the development of cognitive decline and dementia 19 20.  

 DEPRESSIVE SYMPTOMS: Depressive symptoms have been considered to be a 

response to cognitive decline or an early manifestation of dementia, but results of a 

recent meta-analysis suggest that depressive symptoms and depression could be a 

potential risk factor for dementia 21. 

 

1.2.3 Delaying dementia onset 

 
Delaying the onset of dementia is an alternative to primary prevention. Brookmeyer and 

colleagues reported that delaying the syndrome by 5 years would reduce the prevalence 

of 40% in 10 years and almost 50% in 50 years 22. Delaying the onset of dementia can 

have a considerable impact in reducing the burden and costs related to this syndrome. 

Therefore, the identification of the protective and risk factors modulating the time at 

onset of dementia is crucial 23.  

 

1.3 LEISURE ACTIVITIES 

 
1.3.1 Why study leisure activities in the older population? 

 
After retirement, leisure activities constitute a relatively large part of daily life. In addition, 

due to the aging of the population, the new generation of older people will live longer, 
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which means that they have more time to spend in leisure activity, albeit not necessarily in 

better health than their predecessors 24. Older people need to cope with and adapt to new 

challenges related to their own aging as well as to contextual changes. They have to learn 

how to live with impairments, diseases and loss of energy, friends or significant others 25. 

For that reason, in the last decades, increasing attention has been given to the relationship 

between participation in leisure activities and aging 26.  

Some studies suggest that the “baby boom generation” is more active than their 

predecessors due to opportunities and resources earlier in life that influence the lifestyle 

in old age 27. Furthermore, lifestyle changes allow a much greater variety of social and 

cultural activities than ever in the past. However, many of these relatively new 

opportunities, such as traveling and going to a restaurant can be costly and not accessible 

to all. Even if a general trend shows that many older people in the world are involved in 

leisure activities, it is important to remember regional differences, since climate, 

traditions, and infrastructure can influence the level of participation 28. The findings of 

this thesis relate primarily to older urbanites of Northern Europe. Indeed, in Sweden since 

the 1950s, following a long tradition of social cohesion and solidarity, study circles and 

other organizational movements were commonly available in the community 29.  

There is a general consensus that an active lifestyle and good health are probably 

mutually associated. Also, it is suspected that different types of activities may have 

different health benefits and that men and women might benefit differently from leisure 

activities. Consequently, leisure activities in old age have been a common focus for 

studies regarding different aspects of health status 30, such as depression 31, cognition 32 

and mortality 33. 

 

1.3.2 Theoretical perspectives on leisure activities and aging 

 
In the early 1960s, the Disengagement Theory postulated that human aging involves an 

inevitable separation of relationship with others 34. According to this theory, the social 

relationships that remain are altered in quality because of loss of roles, declines in 

abilities or sudden awareness of the proximity of death. However, the Activity Theory 

stated that life satisfaction decreased as activities decreased. This assumes that when 

changes occur, the typical response is to attempt to restore activity lost 35. This theory 
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claims that it is important to uphold activity levels and replace lost activities and roles in 

order to maintain life satisfaction. As suggested by Bengtson and colleagues, both the 

Disengagement Theory and the Activity Theory are “first generation” theories in the 

context of social gerontology and sociology of aging 36. The Continuity Theory that was 

developed about ten years later and considered as “second generation” theory is based on 

adaptation. According to this theory, older adults try to maintain this continuity of lifestyle 

by adapting strategies that are connected to their past experiences 36. In other words, it 

assumes personal development and allows changes to be integrated into one’s prior 

history without necessarily causing upheaval or disequilibrium 37. The theory of Selective 

Optimization with Compensation (SOC) is similar to the continuity theory 38. According 

to this theory, older people use three strategies to cope with changes due to old age: 1) 

selection: the choices and priorities older people make when they limit their activities due 

to losses in resources, 2) optimization: engagement in activities in order to increase and 

maintain physical and cognitive capacities necessary to an active lifestyle, 3) 

compensation: strategies that allow the older people to continue participation in the chosen 

activities despite losses. One of the most commonly used term to describe a good old age is 

Successful Aging which is based on three components: avoidance of disease, maintenance 

of high cognitive and physical function and active engagement with life 39. 

 

1.3.3 Leisure activities, demographic, contextual and health factors 

 
Many older persons explain their good health in terms of being active: “I am so busy and it 

keeps me in good health”. Participation in leisure activities is influenced by many factors 

such as age, gender, level of education and socioeconomic status, mental and physical 

health (including physical limitation), as well as social network. It is important to be 

aware of the diversity of leisure activities available to a very diverse older population 

with many individual particularities. In addition, it is essential to consider the birth cohort 

effect when studying the behavioral pattern of a population. Contemporary older people, 

and probably to an even greater extent the future cohort of older people, will differ from 

previous generations due to significant changes during their earlier life stages . The 

relation between an active lifestyle and health has been carefully outlined in the activity 

theory as well as other theories, suggesting that to continue to be engaged with life is 

necessary for successful adjustment in old age.  
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The following factors most likely relate differently to participation in leisure activities:  

 

 AGE: With advanced age more time and energy must be used in obligatory 

activities, such as IADL and ADL, which reduces the amount of time devoted to 

leisure activities but still allow the opportunity of an active lifestyle 40 41.  

 GENDER: Due to traditions, social norms, expectations or choices simply based 

on biological differences, women and men may enjoy different types of leisure 

activities. Commonly, women engage in more sedentary and indoor activities 

(handicrafts), while men engage in more physically challenging activities outside 

the home 42.  

 SOCIO-ECONOMIC STATUS: Generally, a person’s socioeconomic 

background influences what kind of leisure activities that person is interested in 
43.  

 EDUCATION: A higher education level has been found to increase social and 

productive activities 44. Education is also closely related to occupation, which in 

turn is associated with income and socio-economic status. Participating in some 

leisure activities can be expensive, due to the cost of transportation or the costs 

associated with the appropriate equipment.  

 SOCIAL NETWORK: A social network is made up of family members and 

friends, as well as regular contact with acquaintances. Not only the quantity but 

also the quality of the social connections is important. Having a large social 

network seems to be associated to a more active lifestyle 45 and other health-

related behaviors 46. It is likely that older persons with a limited social network 

have less incentive to participate in leisure activities and vice-versa .  

 PHYSICAL AND MENTAL HEALTH: Decline in physical health (including 

physical limitation) and cognition is associated with normal aging. The sick, 

physically and cognitively impaired persons are less likely than healthy 

individuals to engage in leisure activities 44. Depressive symptoms, decline in 

cognition, and dementia can impact the level of participation as some mental 

disorders can be connected to mental fatigue and physical exhaustion which 

naturally restrain participation in challenging activity types 47.  
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1.3.4 Leisure activities and occurrence of dementia 

 
It is a widespread belief that staying active helps older people to maintain their physical 

and mental health. A number of studies have explored the association between leisure 

activities and risk of dementia/AD. Tables 1 to 3 describe the longitudinal studies that 

explored either the social, mental or the physical dimension of the activities in relation to 

dementia risk or onset, while Table 4 describes the studies that explored more than one 

dimension. The follow-up time of these studies range from one to 60 years. All the 

studies used similar diagnostic criteria for dementia diagnosis and have taken into 

account potential confounders. All associations were controlled for age, gender, and 

education. Some studies grouped leisure activities into different types according to the 

nature of activities such as physical, mental, and social activities. Others focused on 

leisure activities in general or specific individual activities. Ten studies that explored the 

social dimension of the activities, found a decreased risk of dementia 32 48-52 68 69 72 74. 

There are 12 studies that have focused on the mental dimension. All of them reported a 

significant protective effect of mental activities on dementia 32 48 52-55 68-71 73 74. Among 

leisure activities, the physical dimension is the most studied activity. Of the 19 studies, 

12 reported a relation between participation in physical activities and lower risk of 

dementia 32 57-59 61 61-65 67 69 73. A study from the Kungsholmen Project found that the 

physical dimension of the activities was not related to decreased risk of dementia; 

however, the study power was too small to detect a small effect 72.  

 

Only two studies have investigated the relation between participation in leisure activities 

and its delaying effect on dementia onset 54 74. Both studies explored the effect of 

participation in cognitive activities at midlife on dementia onset among monozygotic 

twin pairs (different study population), and found that midlife cognitive stimulation was 

related to later dementia onset. One of these studies additionally studied participation in 

social and physical activities at midlife and found an association between participation in 

social activities and later dementia onset 74. However, no association was found in 

relation to physical activity and delayed onset. 
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1.3.5 Observational longitudinal studies 

Table 1. Observational longitudinal studies on the association between social dimension of activities and dementia risk  

Authors,  

(y), Country  
n 

Age at 

baseline (y) 
Social dimension 

Follow-up 

year 
Covariates Reported associations * 

Bickel and Cooper, 48 

(1994), Germany 

422 >65 Social relations, social support, marital 

status 

5-8  Being single or widow with increased risk of dementia † 

Helmer et al, 49 

(1999), France 

3675 >65 Marital status, social network (social ties 

and satisfaction feeling), number of 

activities 

5 Alc, dep, SN, 

LA 

Never married with increased risk of dementia and AD; no association 

with social network and leisure activities 

 

Fratiglioni et al, 50 

(2000), Sweden 

1203 >75 Marital status, living arrangement, social 

ties and satisfaction feeling, social network 

index 

3 Cog, dep, 

ADL, VD, 

BP 

Being single, living alone, or no satisfactory social network with 

increased dementia risk; poor and limited social network with increased 

dementia risk 

Bennett et al, 51 

(2006), USA 

81 Mean age 

84.3 

Social network (size: number of children, 

family members, friends, number of 

children; frequency) 

6 Dep, morb, 

LA 

Inverse relation between cognitive function and all measures of disease 

pathology; social network as a modifier between pathology and 

cognitive function 

Saczynski et al, 52 

(2006), USA 

2513 45-60 Social engagement: marital status, living 

arrangement, participation in an 

organization, and social events, and 

confident relationship 

27 Cog, APOE, 

VD, morb 

Participation in the lowest quartile with increased risk of dementia; 

decreased social engagement from midlife to late life with increased risk 

of dementia 
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Table 2. Observational longitudinal studies on the association between mental dimension of activities and dementia risk  

Authors,  

(y), Country 
n 

Age at 

baseline (y) 
Mental dimension 

Follow-up 

year 
Covariates Reported associations * 

Crowe et al, 53 

(2003), USA 

107 >75 Intellectual-cultural, self-improvement, and 

domestic activity 

Middle 

adulthood 

 Overall activity with decreased dementia risk 

Gatz et al, 54 

(2005), Sweden 

12,772 >65 ”Choice” of leisure activities  Middle 

adulthood 

 Education significantly affects dementia onset, that is, occurrence and 

timing of dementia symptoms. Impact of education on in leisure 

activity choice  

Fritsch et al, 55 

(2005), USA 

396 Mean 75 IQ scores at adolescence and mean number 

of activity level from high school year book 

60  Higher adolescent IQ and greater activity with decreased risk of 

dementia 

Wilson et al, 56  

(2007), USA 

700 Mean 80.4 Current and past frequency of cognitive 

activity 

5 Cog, LA, 

soc 

More frequent participation in cognitive activity was associated with 

decreased AD; cognitively inactive person with 2.6 times more risk of 

AD than a cognitively active.  
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Table 3. Observational longitudinal studies on the association between physical dimension of activities and dementia risk  

Authors,  

(y), Country 
n 

Age at 

baseline (y) 
Physical dimension 

Follow-up 

year 
Covariates Reported associations * 

Yoshitake et al, 57 
(1995), Japan 

828 >65 Leisure and at work physical activity 7 BP, CVD, alc, dia, 
cog,  

Daily physical activity with lower risk of AD 

Laurin et al, 58 
(2001), Canada 

4615 >65 Low, moderate, high physical activity level (time 
and intensity) 

5 FA, smo, alc, 
NSAID, ADL, 
IADL, SPH, CD 

High physical activity with lower risk of dementia and AD  

Lindsay et al, 59 
(2002), Canada 

4615 >65 Regular exercise (not otherwise defined) 5  Regular physical activity with lower risk of AD 

Yamada et al, 60 
(2003), Japan 

1774 >33 Physical activity 25 to 30  No association 

Abbott et al, 61 
(2004), USA 

2257 71-93 Walking 3 APOE, smo Men walking the least (<0.25 mile/day) with 1.8-fold greater risk 
of dementia compared with those walking more than two 
miles/day. 

Podewills et al, 62 
2005, USA 

3,37
5 

>65 Leisure-time energy expenditure and an activity 
index 

5.4 Eth, APOE, dep, 
occ, ADL,SN, 
,IADL 

Participation in > or =4 activities with a decreased risk of dementia 
compared with those engaging in 0-1 activity. More marked in 
APOE4 non-carriers but were absent in carriers 

Rovio et al, 63 
2005, Finland 

1449 65-79 Mid-life physical activity. Frequency of leisure-time 
physical activity that lasts at least 20-30 minutes and 
causes breathlessness and sweating. 

21 FT; VD, PF, 
APOE, alc, smo 

Leisure-time physical activity at midlife at least twice a week with 
decreased risk of dementia and AD. The associations were more 
pronounced among the APOE E4 carriers. 

Simons et al, 64 
(2006), Australia 

2805 >60 Physical activity 16 SN, VD, ADL Daily gardening, and daily walking among men but not among 
women with reduced risk of dementia 

Larson et al, 65 
(2006), USA 

1740 >65 Physical leisure time frequency 6.2 Alc, smo, APOE, 
dia, cog, morb, dep, 
CV,  

Exercise three or more time each week with a lower risk of 
dementia than with exercise less than three times each week. 

Rovio et al, 66 
2007, Finland 

1449 65-79 The effects of occupational and commuting physical 
activity (physical activity at work and on the way to 
work) 

21 FT, VD, PF, APOE, 
alc, smo 

No association 

Sumic et al, 67 
(2007), USA 
 

66 Mean 88.5 Physical activity (exercise) 4.7 APOE, cog Effect of exercise modified by gender. No association for men. 
Less active women had two times increased risk. 
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Table 4. Observational longitudinal studies of the association between mixed social, mental and physical dimensions of activities and dementia risk  

Authors, (y),  
Country n 

Age at 
baseline (y) Social, mental, physical dimensions 

Follow-up 
year Covariates Reported associations * 

Fabrigoule et al, 68 
(1995), France  

2040 >65 Cultural, productive, and social activities; sport  Alc, cog, FF, 
soc 

Travelling, odd jobs, knitting, or gardening with 
decreased risk of dementia; no association with sport§ 

Scarmeas et al, 69 
(2001), USA 

1172 >65 13 selected activities (physical, cultural, recreational, 
and social); leisure activity score; three factor scores  

1-7 
(mean 2.9) 

Occ, FF, dep, 
VD, hyp, dia 

Single activity and factor scores (intellectual, physical 
and social) with decreased risk of AD; higher leisure 
activity score with decreased risk 

Wilson et al, 70 
(2002), USA 

801 >65 * Physical activity (duration) 
* Cognitive activity score (participation and 
frequency to seven mental activities) 

Mean 4.5 SRH, dep, 
cog. PF 

* No association  
* Higher cognitive activity score with lower AD risk 

Wilson et al, 71 
(2002), USA 

842 Mean 76 
(SD 6.3) 

* Physical activity score (time in seven activities) 
* Cognitive activity score (frequency of seven 
information processing activities; physical activity 
score (time in seven activities) 

4 SRH, dep, 
cog,PF 

* No association  
* Higher cognitive activity score with lower AD risk 

Wang et al, 72 
(2002), Sweden 

732 >75 Mental, social, physical, recreational, productive 
activities (reported); frequency of participation 

6 FF, cog, 
morb, dep 

Frequent engagement in mental, social and productive 
activities with lower dementia risk; no association with 
physical activity 

Verghese et al, 73 
(2003), USA 

469 >75 * 11 physical activity scores (duration) 
* Six cognitive activities and eleven physical 
activities; cognitive and physical activity scores  

Median 5.1 Eth, APOE, 
dep, occ, 
PMF 

* Only dancing with low dementia risk 
* Reading and playing board games and musical 
instruments with lower risk of dementia and AD; 
cognitive-activity score with reduced risk of both 

Karp et al,  
(2006), Sweden  

776 >75 Mental, physical and social component score 
estimated for 29 activities 

6 Cog, morb, 
FF, dep 

Higher mental, physical and social component score with 
decreased risk of dementia; most beneficial effect for 
subjects with high scores in all or in two of the 
components. 

Carlson et al, 74 
(2008), USA 

147 
Twin- 
pairs 

 

Midlife Physical, cognitive and social leisure activities 20-40 APOE Cognitive and social leisure activities in midlife with 
reduced risk of dementia by delaying the onset, 
particularly among twin pairs at elevated genetic risk, 
possibly indicative of an enriched environment.; no 
association with physical activity 

All associations were controlled for age, gender, and education. Alc=alcohol; PF=physical functioning; soc=social class; dep=depression; SN=social network; LA=leisure activity; cog=cognition; APOE= 

apoliprotein; VD=vascular diseases; BP=blood pressure; occ=occupation; hyp=hypertension; dia=diabetes; morb=morbidity. SRH=self-reported health status; eth=ethnicity; PMF=physical and mental 

functioning; CD=chronic diseases. FA=family aggregation; smo=smoking; NSAID=non-steroidal anti-inflammatory drugs; ADL=activity of daily living; IADL=instrumental activity of daily living; CD=chronic 

diseases; morb=morbidity; SN=social network; FT= follow-up time. FF=physical functioning. *Dementia diagnosed according to DSM III R criteria, AD diagnosed according to NINCDS-ADRDA criteria. 

†Diagnosed according to ICD 9 criteria.
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2 AIMS 
 
2.1 GENERAL AIMS 

 
 
The general aims of this doctoral thesis are to explore leisure activities at old age and their 

influence on dementia development. 

 

2.2 SPECIFIC AIMS 

 
1. To describe the pattern of participation in leisure activities in an older population in 

relation to contextual factors as well as to mental and physical health (Study I). 

2. To verify the hypothesis that mental, social and physical components are relevant 

protective factors against dementia, and that a combined beneficial effect may be 

present (Study II). 

3. To explore the underlying dimensions of a set of interrelated lifestyle factors and test 

the hypothesis that an active lifestyle may protect against dementia development 

(Study III). 

4. To test the hypothesis that an active lifestyle may delay the dementia onset (Study 1V). 
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3 METHODS 
 
3.1 THE KUNGSHOLMEN PROJECT 

 
All four studies are based on data from the Kungsholmen Project, a longitudinal 

population-based study on aging and dementia. The initial population consisted of all 

registered inhabitants who were 75 years and older and living in the Kungsholmen 

Parish in 1987 (n=2368). Of these eligible subjects, 181 individuals had died, 69 had 

moved out of the area, 308 refused to participate at the baseline examination. 

Baseline survey (1987-1989) 75 76. A total of 1810 persons (76.4 %) participated in the 

initial survey, in which demographic, social, functional and cognitive data were 

collected. A Swedish version of the Mini-Mental State Examination (MMSE) was used 

as a screening test for possible dementia (Phase I) 77. At the first clinical examination, 

314 subjects with suspected dementia (MMSE<24) and a sample of subjects without 

cognitive impairment (n=354) underwent an extensive medical examination. This was 

the clinical phase of the baseline survey (Phase II). Of the 1810 participants who 

underwent the baseline examination, 1473 were diagnosed as non-demented. All 

participants were re-examined using the same extensive protocol at each follow-up, 

each at approximately three-year intervals. 

Follow-up examinations (1991-2000). Four waves of follow-up have been completed, 

each with an average interval of three years. At every follow-up occasion, the surviving 

subjects underwent a structured interview by nurses, clinical examination by 

physicians, and neuropsychological assessment by psychologists. If the subject was not 

able to answer, an informant, usually a next-of-kin, was interviewed. For those subjects 

who had died before the follow-up examination, information regarding their health 

status was obtained from the Stockholm Computerized Inpatient Register System, 

which is a register of discharge diagnoses from all hospitals in Stockholm since 1969. 

The individual hospital records, discharge diagnoses, as well as the death certificates 

were examined.  
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3.1.1 Study population 

 
The study populations of the four studies are illustrated in Figure 3. 

Study I. Of the 1810 individuals who were surveyed at baseline, 110 subjects did not 

undergo clinical examination and 77 participants had missing information on leisure 

activities, leaving 1623 subjects available for the study.  

Studies II and III. Of the 1473 subjects diagnosed as non-demented at the clinical 

phase of the baseline survey (phase II), 98 subjects whose MMSE scores were less than 

or equal to 23, or who were living in an institution were excluded from the study 

because institutionalization or impaired cognition may limit the person’s activity. By 

the first follow-up examination, 269 subjects had died, 172 refused participation, and 

934 participated. Of these, 158 were diagnosed as demented and were excluded from 

the analysis. Thus, the population for these studies was composed of those 776 persons 

still non-demented at the first follow-up examination. As 44 subjects refused to 

participate in the second follow-up, 732 dementia-free subjects were followed for 

another three years (study II) and six years (study III), and 123 and 212 cases were 

diagnosed as incident dementia, respectively. 

Study IV. The study population consists of those 212 dementia incident cases detected 

at the second follow-up (123 incident cases) and third follow-up (89 incident cases) 

including dead subjects.  
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Study IV 

 158 demented 

776  
non-demented 

participants

123 
incident dementia 

cases 

89 
incident dementia 

cases

 32 refused / moved 

454 non-demented  

participants 

44 refused / moved 

1375 subjects cognitively intact, 

 non-demented and living at home 

1623 participants 

1810 participants 

 

Figure 3. Study populations of studies I-IV. 
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3.2 DIAGNOSIS OF DEMENTIA 

 
Dementia diagnoses were made according to the Diagnostic and Statistical Manual of 

Mental Disorders, Third Edition, Revised (DSM-III-R) following a three-step 

diagnostic procedure 78.  

 

First, a preliminary diagnosis was made by the examining physician. Second, all cases 

were independently reviewed by a specialized clinician and a second diagnosis was 

made. If the diagnoses were in disagreement, a third opinion was obtained and the 

concordant diagnosis was accepted.  

 

For those participants who had died before the third follow-up examination of the 

project, information regarding their health status was obtained from the Computerized 

Inpatient Register System, which is a registry of discharge diagnoses from all hospitals 

in Stockholm since 1969. The individual hospital records, discharge diagnoses, as well 

as the death certificates were collected and extensively examined by a senior physician 

following the same three-step diagnostic procedure. When only discharge diagnoses 

from hospitals or death certificates were available, the reported diagnosis was accepted 
79.  

 

The age at dementia onset was assumed to be the age at midpoint between either the 

dates of two clinical examinations or the dates of clinical examination and death.



Methods 

3.3 ASSESSMENT OF LEISURE ACTIVITIES AND LIFESTYLE FACTORS 

 

Information on leisure activities and lifestyle factors was obtained from the participants 

through a personal interview by trained nurses at baseline of the project (1987-89).  

The subjects were asked the following questions:  

1. a) Do you have any hobby(ies) in which you participate regularly? 

b) If yes, which one? c) How often do you participate in your 

hobby(ies)?  

2. a) Are you regularly participating in any professional association, 

pensioner’s association, or other organizations? b) How often are you 

active in this organization/association?  

3. a) Whether he/she has any children and close friends, respectively, 

and b) The frequency and satisfaction of contacts with them.  

 

All four studies refer to questions 1.a) and b).  

In Study III, the frequency of participation is taken into consideration as well as 

additional information on lifestyle factors (questions 2 and 3). Question 1.c) was coded: 

1 = never, 2 = less than weekly, 3 = at least weekly; question 2.b) referring to 

organizational activities was coded: 1 = no or less than monthly participation, 2 = 

monthly, 3 = at least weekly; and question 3.b) referring to social activities was coded: 

0 = less than weekly contact with friends or no children, or weekly unsatisfying contact, 

1= at least weekly satisfying contact with friend(s) and/or family. 

Leisure activities were analyzed and explored in different ways depending on the aim 

of the study. The different models used in this thesis are shown in Figure 4 and Table 5.  
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In Study I, the leisure activities were first 

reported into 31 activities and then grouped 

into five types (mental, social, physical, 

productive and recreational) according to 

their major characteristic. The categorisation 

of activity types was determined by two 

independent raters who had an agreement of 

90% in the activity type groupings. The 

remaining 10% of the activities were 

discussed by the two raters until a consensus 

was reached.  

 

In Studies II and IV, the leisure activities 

were first reported into 29 activities. A 

mental, social and physical component 

score was assigned to each of the activities 

by the researchers and a sample of elderly 

persons. The correlation between the 

researchers´ and the elderly subjects’ ratings 

was 0.86. The grading of the 3 components 

was coded as: 0 = none, 1 = low, 2 = 

moderate, 3 = high. 

 

 
Figure 4. Three different models analyzing leisure activities. 

In Study III, lifestyle factors were grouped 

as follows: 1. Intellectual activities: e.g., 

reading books; 2. Outdoor Cultural 

activities: e.g., attending theater; 3. Fitness 

activities: e.g., practicing active sports; 4. 

Productive activities: e.g., gardening; 5. 

Social activities: e.g., contacting 

children/friends; 6. Organizational activities: 

e.g., participating in association. Three 

dimensions were identified with principal 

component analysis: mental (1 & 6), social 

(4 & 5), and physical (2 & 3). 
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Table 5. Classification of leisure activities in the four studies 

Study I 

31 activities * grouped in 5 types according to 
their major component 

Study II and IV 

29 activities * with their components, each scored by a 4-grade scale   
(0 = none, 1 = low, 2 = moderate, 3 = high) 

Study III 

6 activity types grouped in 3 factors identified by 
  principal component analysis 

 
MENTAL 
SCORE 

PHYSICAL 
SCORE 

SOCIAL 
SCORE 

MENTAL ACTIVITIES: reading, cultural 
interest, cultivating cultural and political interests, 
doing cross-words, attending courses, painting, 
writing, playing music, playing the stock market, 
playing solitaire 

MENTAL FACTOR 

Intellectual: reading books/newspapers, writing, studying, 
doing crosswords, painting, drawing and card/game playing 

Organizational: participating in any professional association, 
pensioner association, or other organizations 

SOCIAL FACTOR 

PHYSICAL ACTIVITIES: walking, playing 
sports 
 
SOCIAL ACTIVITIES: playing cards, going to 
the theatre, attending cultural events, meeting 
friends, travelling, collecting, singing, attending 
church activities, rehabilitation therapy 

PRODUCTIVE ACTIVITIES: making 
handicrafts, working, practicing outdoor 
activities, taking care of family and others, 
gardening, cooking, housekeeping 

RECREATIONAL ACTIVITIES: watching 
TV, listening to the radio, playing bingo, 
reminiscing 

Literature 
Handicraft 
Crossword or puzzle 
Political/cultural interests 
Cards/chess  
Summerhouse 
Courses 
TV 
Theatres/concerts 
Sport 
Exhibitions /museums 
Friends 
Walks 
Radio 
Travels 
Gardens/flowers 
Paintings/photo 
Family/charity 
Outdoor activities 
Collections 
Cooking 
Writing 
Housekeeping 
Church activities 
Music 
Solitaire 
Stock market 
Bingo 
Singing 

3 
2 
3 
3 
3 
2 
3 
2 
3 
1 
3 
2 
1 
2 
3 
2 
3 
2 
2 
3 
2 
3 
1 
2 
2 
2 
3 
2 
2 

0 
1 
0 
1 
0 
2 
1 
0 
1 
3 
1 
1 
3 
0 
2 
2 
0 
2 
3 
0 
1 
0 
2 
1 
1 
0 
0 
1 
1 

0 
1 
0 
3 
3 
2 
2 
0 
2 
2 
1 
3 
1 
0 
2 
1 
0 
3 
2 
0 
1 
1 
0 
3 
2 

Productive: gardening, housekeeping, cooking, working after 
retirement, doing volunteer work, sewing, knitting, crocheting, 
and weaving 

Social: contacting children and close friends frequently and 
with satisfaction 

PHYSICAL FACTOR 

Outdoor cultural: attending theater, concert and art 
exhibition, travelling 

Fitness: practicing active sports, swimming, walking, and 
gymnastics 

0 
0 
3 
2 

* As Study I consisted of institutionalized, demented and non-demented participants, it included two leisure activities (rehabilitation therapy, reminiscing) that were not included in study II.  
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3.4 ASSESSMENT OF COVARIATES 

 
Information about age and gender was derived from the National Population Register. 

Information about the highest level of formal education was collected through personal 

interview. Cognitive function was measured with the MMSE 77. Physical function or 

dependence was defined as disability in at least one of the basic activities of daily living 

(ADL): bathing, dressing, toileting, continence, feeding, or transfer 80. Depressive 

symptoms were assessed by two self-reported symptoms and assessed as: often being in 

a low mood and/or feeling lonely. These two symptoms are included in the Center for 

Epidemiological Studies-Depression Scale (CES-D) Scale 81.  

Data concerning diseases occurring before baseline were obtained by reviewing 

hospital discharge diagnoses through the Stockholm Computerized Inpatient Register 

System. These diseases were diagnosed according to the International Classification of 

Disease, 8th edition 82: coronary heart disease (ICD-8: 410-414), cerebrovascular 

disease (ICD-8: 430-438), diabetes mellitus (ICD-8: 250), malignancy (ICD-8: 140-208 

and 230-239) and hip fracture (ICD-8: 820). Comorbidity was defined as having one of 

these diseases.  

Information on marital status, living arrangement, parenthood, close social ties, and 

frequency of satisfaction with these connections were obtained in a personal interview 

by trained nurses at baseline of the project. A four-item social network index was 

constructed in a previous study  83. Both quantitative and qualitative aspects of the 

social network were assessed. In Study I, this social network index was used, but 

reduced to three items (poor or limited, moderate, rich) since only a few people had a 

poor social network. In Study IV, the index was further aggregated to rich and 

moderate vs. poor and limited since a limited number of participants had a rich social 

network. In Study III, living arrangement was defined as living with a spouse/partner 

vs. living alone since the social activity in this study included contact with children and 

friends. 

Age, gender and education were collected at baseline and considered as basic potential 

confounders in all four studies. Additionally, cognitive function, physical function, 

depressive symptoms, and comorbidity were considered as additional potential 

confounders in all studies. In Study III, additional adjustment for living arrangement, 
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and in Study I and IV for social network, was performed. All covariates were collected 

at baseline of the project, contemporary to leisure activity assessment.  

 

3.5 STATISTICAL ANALYSES 

 
Table 6 summarizes the specific analyses for each study, the outcome variables, the 

determinants, and the potential confounders that were considered in the four studies. 
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Table 6. Statistical models used in the four studies  

Studies Major determinants  Outcome Covariates Statistical 
model 

Analytical strategy* 

Study I No determinant as the 
design is cross-sectional 

Participation 
in leisure 
activities 

Age, gender, 
education, social 
network, mental 
disorders, somatic 
diseases, physical 
limitation 

Logistic 
regression 

First, the mean and standard deviation of the number of activities for each 
studied factors were calculated. Logistic regression analyses were performed to 
estimate the participation in ‘at least one activity’ and in mental, social,
physical, productive, and recreational activities in relation to the contextual and 
health factors. 

  

Study II Leisure activities 
(mental, physical, social 
components) 

Incident 
dementia 

Age, sex, education, 
MMSE, comorbidity, 
depressive symptoms, 
ADL 

Cox 
proportional 
hazards 
models 

The first set of analyses were performed for each of the mental, physical and 
social components, contrasting subjects with one or more moderately/highly 
scored activities with subjects without any moderately/highly scored activity to 
the median value. Second, the sum of scores for each component was analyzed
as a) continuous variables, b) four groups with a similar number of cases, c) 
then, two groups dichotomized according to the median value, and d) finally, to 
capture the combined effect of the three components, combinations were
created using the sum score for each component after dichotomization
according to the median value. 

Study III Leisure 
activities/Lifestyle 
factors: mental, 
organizational, 
productive, social and 
fitness, outdoor cultural 
activities (mental, 
physical, social factors) 

Incident 
dementia 

Age, sex, education, 
MMSE, comorbidity, 
depressive symptoms, 
ADL, living 
arrangement 

Factor 
analysis 
(principal 
component 
analysis), Cox 
proportional 
hazards 
models 

First, principal component analysis was used to identify the internal structure of
interrelated lifestyle factors including engagement in mental, fitness,
productive, organizational, social and outdoor cultural activities. Second, the 
identified three underlying lifestyle factors (mental, social, physical) were 
analyzed as a) continuous variables, b) quartile and tertile categorizations, c) 
then the tertiles were dichotomized, and d) finally, the three identified factors 
were integrated into an Active Lifestyle Index based on the previous 
dichotomization. 

Study IV Leisure activities 
(mental, physical, social 
components) 

Age at 
dementia 
onset 

Age, sex, education, 
MMSE, comorbidity, 
depressive symptoms, 
ADL, social network 

Linear 
regression  

First, the mental, social and physical component scores assessed in study II
were analyzed as a) continuous variables, b) quartile and tertile categorizations, 
and c) then the tertiles were dichotomized, and d) finally, the three components 
were integrated into an index based on the previous dichotomizations 
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3.6 ETHICAL CONSIDERATIONS 

 
All eligible persons living in the Kungsholmen district were contacted personally with an 

individualized letter explaining the content, duration, purpose of the study, as well as the 

importance of participation, but clearly stating that it was voluntary and that at any time they 

could discontinue participation. A nurse in order to check their availability and to book the 

first visit then directly contacted them via telephone. For all participants, informed consent 

was requested directly at the screening evaluation. The aims of the project were explained 

and confidentiality of the information provided by the subjects or informants was stressed. If 

the persons were severely cognitively impaired, a proxy was asked for consent (usually a 

close family member). It was agreed, as a rule, that the examination or interview should be 

interrupted if the person in any way expressed anguish or discomfort, regardless of whether 

informed consent had been given directly by the person or by a proxy. 

All four studies included in this thesis used data collected from Phase I to Phase V of the 

project as well as data from medical records, death certificates, and the inpatient register 

database. For each phase, approval from the Ethics Committee at the Karolinska Institutet 

was obtained. 

 

 Death certificates and the Stockholm Inpatient Register data: Dnr. 99:025; 01:020. 

Baseline survey (Phase I and II): Dnr. 87:148 

First Follow-up (Phase III): Dnr. 90:251 

Second follow-up (Phase IV): Dnr. 94:122 

Third follow-up (Phase V): Dnr. 97:413 

 

In addition, all researchers working with the Kungsholmen Projects database follow the 

guidelines of the Swedish Council for Research in the Humanities and Social Sciences 

(HSFR); the principles of autonomy and integrity, the rule of consent, and the demand for 

research 84. 
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4 RESULTS 
 

All four studies explored participation in leisure activities in an urban Scandinavian 

population born 1914 or earlier, 75 years-old or older at the beginning of the project and 

living in the Kungsholmen area, which is an island in Stockholm inner city. At baseline of the 

study, the mean age of the eligible participants was 82-years old (SD ± 5 years). They were 

mostly women (76%), and relatively highly educated (only two with less than 2 years 

education).  

 
4.1 STUDY I 

The pattern of participation in leisure activities in relation to contextual factors as well as to 

mental and physical health was described among the 1623 eligible participants at baseline of 

the project, including the demented and institutionalized participants. 

The participants listed all the leisure activities they were engaged in. These activities were 

successively organised into 31 major categories. About 16% of the young-old (75-79 years 

old) participated in ‘challenging’ activities, such as working and making handicrafts, but the 

participation rate in these activities declined with increasing age. On the contrary, some 

activities such as gardening, travelling or writing kept a steady, although low, level of 

participation (3%). Activities that are more passive were more popular among the oldest-old 

(85+). About 6% reported watching TV or listening to the radio. In general, men were more 

active than women were. Several activities were gender-specific. About 17.5% of the men 

engaged in political and cultural interests or professional activities, whereas 16% of the 

women made handicrafts or did crosswords (Figure 5).  

 
 

Figure 5. Participation in the most popular activities by age and gender. 
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The leisure activities were further grouped into mental, social, physical, productive and 

recreational activity types. The most common activity type was mental activity (43%), 

whereas the least common activity type was physical activity (9%) (Figure 6). The most 

common individual activities included one productive activity (making handicrafts) and 

two mental activities (reading, cultivating political and cultural interests) and these were 

enjoyed by at least 10% of our study population.  

 

 

Figure 6. Percentage of subjects participating in different leisure activities according  
to activity types. The cumulative percentage is over 100% as the participants can 
be active in more than one activity type. 

 

 

The pattern of participation in the five activity types varied depending on the demographic 

and contextual factors, and health conditions. In summary, the findings of Figure 7 reveal 

the unique relation of each of the studied factors to the specific activity types. Participation 

in mental activities was impacted by older age, lower education, mental disorders and 

physical limitation, whereas participation in physical activities was influenced only by 

physical limitation.  
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Figure 7. Participation in the five activity types in relation to demographic, contextual and health 
factors. The bars represent the significant adjusted Relative Risks (95% CI). 

 28 



Results 

   29  

4.2 STUDY II 

 
Studies II, III and IV are longitudinal studies with a period of six (Study II ) and nine years of  

follow-up (Study III and IV). The baseline characteristics of the study population and the incident 

dementia cases are reported in Table 7. 

 

Table 7. Baseline (1987-1989) characteristics of the cohort subjects and distribution of the incident  

dementia cases occurring during the second follow-up (1994-1996) and the third follow-up (1997-98)  

 

 BASELINE 2ND
 FOLLOW-UP 3RD

 FOLLOW-UP 

Baseline 
characteristics 

Participants 

(n=732) 

Incident dementia cases

(n=123) 

Incident dementia cases 

(n=212) 

 n % n % n                    % 

Age (years) 

   75-79 

   80-84 

   >85 

 

364 

232 

136 

 

49.7 

31.7 

18.6 

 

36 

55 

32 

 

29.3 

44.7 

26.1 

 

89 

77 

46 

 

42.0 

36.3 

21.7 

Sex 

   Female 

   Male 

 

543 

189 

 

74.2 

25.8 

 

93 

30 

 

75.6 

24.4 

 

167 

  45 

 

78.8 

21.2 

Education* 

   0-7 years 

   8-10 years 

   >10 years 

 

386 

164 

179 

 

52.5 

22.6 

24.9 

 

70 

24 

29 

 

56.9 

19.5 

23.5 

 

119 

  43 

  49 

 

56.1 

20.3 

23.1 

MMSE score 

   27-30 

   24-26 

 

554 

178 

 

75.7 

24.3 

 

85 

38 

 

69.1 

30.9 

 

149 

  63 

 

70.3 

29.7 

* For three subjects, information was missing. 
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In Study II, a mental, social and physical component score was estimated for each leisure 

activity. The sum score was analyzed first as continuous variable, then in four groups with 

similar number of cases and then in two groups dichotomized according to the median value 

of the total scores of each of the three components. The cutoffs differed as the mental score 

ranged from 0 to 18, the physical score from 0 to 12 and the social score sums from 0 to 13. 

The mental component differed from the physical and social components in that it had no 

persons with a 0 score, aside from the group of subjects who participated in no activities at 

all. All of the three components’ scores distributions were positively skewed. The higher 

cutoffs for each of the components were associated with lower risk of dementia (Table 8).  

 
Table 8. Relative risks* and 95 % CI of dementia in relation to degree of  
estimated mental, physical and social component score in baseline leisure activities 

 

High score in No. of 
subjects 

No. of 
cases 

RR (95 % CI)* 

MENTAL component 

(0-3 vs. 4-18) 

372 48 0.71 (0.49-1.03) 

PHYSICAL component 

(0 vs. 1-12) 

447 56 0.61 (0.42-0.87) 

SOCIAL component 

( 0-1 vs. 2-13) 

368 48 0.68 (0.47-0.99) 

* Adjusted for age, sex, education, baseline MMSE, comorbidity, physical functioning  
and depressive symptoms.  

 

The mental, physical and social components were further merged into an index with four 

categories: 1) low score in all three components, 2) high score in one component, 3) high 

score in two components, and 4) high score in all three components. Having high scores in 

two or three of the components was associated with a significant reduction in risk of dementia 

(Figure 8). Having high scores on two or more of the components (categories three and four 

together) had a RR=0.53, 95% CI: 0.36-0.78, compared to high score in one or none of the 

components. 
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Figure 8. Relative risks* 95 % CI of dementia associated with combinations  
of higher or lower mental, physical and social score (index). 

* Adjusted for age, sex, education, baseline MMSE, comorbidity, physical  
functioning and depressive symptoms. 
 

 

4.3 STUDY III  

 
In Study III, principal component analysis was used to identify underlying factors from six 

interrelated lifestyle variables. Three factors were identified: physical factor including: fitness 

and outdoor cultural activities; mental factor including intellectual and organizational 

activities; and social factor including social and productive activities. 

An independent protective effect of social factor (RR=0.79; 95% CI: 0.69-0.99) and a trend of 

physical (RR=0.96; 95% CI: 0.83-1.11) and mental (RR=0.92; 95% CI: 0.80-1.06) factors on 

dementia risk were observed when the factor scores were analysed as continuous variables, 

after controlling for age, sex, education, comorbidity, cognitive and physical functioning, 

living arrangement and depressive symptoms.  

The cutoffs used in this study were based on the continuous factor scores generated with 

principal component analysis. A clear pattern of protective effects of physical, mental and 
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social factors on dementia risk was observed when using a categorisation based on tertile 

distributions of the factor scores in the multivariate regression models (Figure 9).  

 
 

Figure 9. Relative risks* and 95% CI of incident dementia in relation to the tertile 
distributions (factor scores) of physical, mental and social factors. 

* Adjusted for age, sex, education, MMSE, comorbidity, physical functioning, 
depressive symptoms and living arrangement at time of exposure assessment. 
 

 

According to the results, we grouped the variables based on the tertile distributions into 

dichotomized variables. Higher physical (upper two tertiles) (RR=0.69; 95% CI: 0.49-0.97) 

and social (higher tertile) (RR=0.63; 95% CI: 0.46-0.87) factor scores were significantly 

associated with reduced risks of dementia adjusting for all covariates, while the higher mental 

(upper two tertiles) (RR=0.79; 95% CI: 0.57-1.09) factor scores showed a tendency towards 

protection. No interactive effect was found between APOE genotype and physical, mental, or 

social factors on risk of dementia.  

The dichotomized physical, mental and social factors were further integrated into a four 

category index according to their possible combinations. A three level Active Lifestyle Index 

was created: 1) Low level: low scores in physical, mental and social factors, or one high score 

in either one of the three factors; 2) Moderate level: high scores in two of the three factors; and 

3) High level: high scores in all the three factors. This index was then related to incident 
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dementia in a Cox regression model including several covariates as possible confounders 

(Figure 10).  

 

Figure 10. Relative risks* and 95% CI, for dementia in relation to  
the Active Lifestyle Index. 

* Adjusted for age, sex, education, MMSE, comorbidity, physical 
functioning, depressive symptoms and living arrangement at                   
time of exposure assessment. 
 

 
 

4.4 STUDY IV 

 
In Study IV, linear regression was used to examine the associations between the lifestyle 

factors (mental, social and physical component scores) and age at dementia onset. General 

linear models were used to estimate the mean age at dementia onset in relation to the activity 

level. When first analyzed as continuous variables, the multi-adjusted model indicated that 

only greater score sums in the physical component appeared to postpone dementia (β=0.22, 

P=0.04) after controlling for age, sex, education, comorbidity, cognitive and physical 

functioning, social network, and depressive symptoms.  

In order to estimate the effect of the three components on dementia onset, each of the 

component scores was categorized into tertiles. Based on the results, each of the three factors  
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was contrasted as ”upper two tertiles vs. lower tertile”. Higher physical (β=0.59, P<0.01) and 

social (β=0.53, P<0.01) component scores were associated with delayed dementia onset, while 

the mental component showed only a tendency towards a protective association (β=0.43, 

P=0.06). 

The dichotomized physical, mental and social factors were further integrated into a three-

category index: 1) Low activity lifestyle: lower level in all three components - mental, physical 

and social; 2) Moderately active lifestyle: higher level in one of the components; 3) Highly 

active lifestyle: higher levels in at least two of the components. The highly active lifestyle was 

significantly related to later dementia onset (β=0.62, P<0.01) compared to low activity and the 

test for trend revealed a clear significant difference between the levels of activity (P<0.01). 

The mean age at dementia onset in relation to the index was also assessed. After adjustment for 

age, gender, education, social network, comorbidity, depressive symptoms, and cognitive and 

physical functioning. The effect was not so strong as the delay reached a maximum of 8 

months. However, we have to consider that this is an old population with an average age at 

dementia onset of 86 years and 5 months (standard deviation 4.1) (Table 8). 

 
 

Table 8. Mean age at dementia onset for the mental, physical and social components 

(combination of higher, mid- or lower tertiles)  

 

INDEX  

n=212 

Mean age  

(SD)* 

 

P 

 

LOW ACTIVITY 

Lower levels in the mental, physical and social 

components  

 

51 

 

 

86 years and 2 months 

(4.0) 

 

 

 

MODERATELY ACTIVE LIFESTYLE  

Higher level in one of the components 

 

36 86 years and 4 months 

(4.1) 

 

HIGHLY ACTIVE LIFESTYLE  

Higher levels in at least two of the components 

 

Test for trend 

125 86 years and 10 months 

(4.1) 

 

 

  
<0.01

*Adjusted for age, gender, education, social network, comorbidity, depressive symptoms, 
cognitive and physical functioning.
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5 DISCUSSION 
 
In this thesis, pattern of participation in leisure activities and their influence on dementia 

development was investigated using cross-sectional as well as six- and nine-year follow-up 

data derived from the Kungsholmen Project, which included an urban community cohort of 

75+ years old persons. The main findings are summarized in the following points: 

 

 Older age, female gender, low education, poor or limited social network, mental disorders, 

and physical limitation were the factors correlated with a decreased engagement in ‘at least 

one leisure activity’. Demographic, contextual and health related factors were differentially 

associated with the specific activity types (mental, social, physical, productive or 

recreational). 

 Engagement in leisure activities with higher scores in the mental, social or physical 

component was associated with a decreased dementia risk, and being involved in a broad 

spectrum of activities appears to be the most beneficial. 

 We confirm the same inverse association between active life and dementia risk by using 

activity factors derived from principal component analysis. A higher level of either mental, 

social or physical factor score was associated with a decreased risk of dementia, and a 

dose-response association was observed when dementia risk was related to the combined 

effect of the three factors. 

 When the mental, social and physical components were integrated into an index, we found 

that the broader the spectrum of participation (higher levels in at least two of the 

components) the later the age at dementia onset. 

 

5.1 INTERNAL VALIDITY 

 
5.1.1 Selection bias 

 
A dementia-free cohort was identified by a two-phase design at baseline of the Kungsholmen 

Project, through a screening phase for all participants and a clinical phase for those who 

screened positive (MMSE<24) and a sample of those who screened negative (MMSE>24) 75. 

In the screening phase some very mild dementia cases, in particularly those with high  
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education, may have been missed and consequently been classified as non-demented. A 

syndrome such as dementia influences lifestyles; thus, misclassification in the identification 

of the dementia-free cohort may have led to an overestimation of the association between 

dementia and participation in leisure activities. However, in a previous paper we estimated a 

low false negative rate of 2.5% that should introduce only a small bias, if any 76
. 

The dropouts are another source of potential selection bias. Of the 2368 older inhabitants of 

the Kungsholmen Parish invited to participate, 558 (24%) never took part in the project due 

to death (32%), refusal (53%), or moving from the area (15%). In comparison with those 

who participated in the screening phase, the dropouts due to death were older and more often 

men. The ones who refused or moved did not differ from the participants with regard to age 

and gender. As the level of participation among the non-participants was unknown to the 

researchers, we can only hypothesize that there may have been a systematic bias if the 

persons in the prodromal phase of dementia were more likely to refuse participation to the 

project. This may have led to an underestimation of the association between inactivity and 

risk of dementia as there is a high probability that participants with prodromal dementia will 

develop dementia at follow-up 85. 

Also, the participants that were lost at follow-up have a tendency to have different 

probabilities of developing dementia than the ones who stayed in the cohort. Out of the 1473 

non-demented participants identified at baseline, 172 (12%) were lost to follow-up due to 

refusal or moving out of the area. The dropouts were not different with respect to baseline 

demographic features except for that they were older and affected by vascular disease 86. 

Among those who remained free of dementia at the first follow-up, only 44 (6%) and 32 

(7%) participants refused the second and third follow-ups, respectively. Due to this low 

dropout rate it is probable that the dropout bias did not greatly affect the findings of Studies 

II, III, and IV. 

 

5.2 MISCLASSIFICATION OF DISEASE 

 
All dementia diagnoses were clinically based, as neuroimaging was not feasible in a large 

population-based study like the Kungsholmen Project. This may have affected the diagnostic 

accuracy, but the diagnostic procedure was made through consensus among three 

independent physicians and has been validated with a relatively high overall agreement  
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ognitive and depressive  

 

(қ=0.70) on diagnosis 78. Although misclassification of disease may have occurred, it is 

likely that it was non-differential. However, there might be a “diagnostic bias” due to 

education since the participants with lower education might have been diagnosed earlier 

which might have influenced marginally the results in all studies 85
 . 

 

5.2.1 Misclassification of the leisure activities 

 
The exposure may also be biased by misclassification. Open-ended questions were used to 

obtain information concerning participation in leisure activities. There is always a risk of a 

systematic difference in how people report activities, which may be related to the outcome or 

some other confounders. In Study I, information from informants may be less accurate than 

from subjects themselves. However, our findings are in line with two earlier studies, using 

activity specific questionnaires, suggesting that demented elderly are less active 87 88. In 

Studies II, III and IV, we repeated the analyses excluding the participants who did not 

report any activities at all (as well as treating them as a separate group), and the results were 

similar 85. In addition, we have used different estimations of the exposure, first using the 

predominant components of each specific activity 72, then scoring the different physical, 

mental and social component in each activity (Study II) and finally using factor scores from 

the principal component analysis (Study III). We obtained the similar results. 

 

5.2.2 Possible confounders and inverse causality 

 
The observed associations may have several explanations other than the beneficial effect of 

an active life on dementia risk. First, the premorbid cognitive capability of an individual to 

engage in certain activities might mediate or confound the reported associations 89 90. 

Indeed, no studies specifically controlled for this potential confounder, but most of them 

explored this association and controlled for baseline mental function and education, which 

should be appropriate surrogates. In addition, in our studies the associations are adjusted for 

cognitive functioning at baseline and education.  Second, participation in mental, social and 

physical activities might be a sign of a good lifestyle in general, which could be linked to 

better overall physical and mental-health. Third, although the relationship between 

participation in leisure activities in late-life and dementia risk has been explored 

longitudinally, the reduced social network and activity could be determined by the prodromal

c
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symptoms that have been reported in early phases of dementia 91 92. In order to exclude the 

inverse causality we have excluded all incident dementia cases between baseline and first 

follow-up, we have excluded subjects with MMSE<23 and the persons leaving in an 

institution, and we have adjusted for baseline cognitive performances. Finally, some analyses 

have been repeated in a subsample of subjects with MMSE>26. 

 
5.2.3 Strengths 

 
This thesis has many strengths. First, the cohort of the Kungsholmen Project involved all older 

people living in an urban community. Second, an open-ended question was used to obtain 

information about leisure activities directly from the participants and informants in case of 

cognitive impairment or dementia. This method of ascertainment allows the gathering of a 

large range of answers based on the personal perception of what is a leisure activity for the 

participants, and capture a wide variety of possible and sometimes unexpected answers 93. 

 

In Studies II, III and IV, the influences of impaired cognition and institutionalization on 

leisure activities and dementia have been eliminated by including only participants who lived 

at home and with good cognitive functioning. In addition, lifestyle variables were assessed at 

least 6 years before dementia diagnosis to reduce the influence of preclinical dementia. Finally, 

additional analyses were performed in a sub-population with intact cognition and physical 

health, for all three studies, and the results were confirmed.  

 

5.3 INTERPRETATIONS OF THE FINDINGS 

 
In Study I, the various patterns of participation in leisure activities among the baseline 

population of the Kungsholmen Project (including the demented, cognitively impaired and 

institutionalized participants) were described cross-sectionally in relation to demographic, 

contextual and health related factors. It was found that the activity pattern is influenced by 

several interrelated factors. 

First, we assessed participation in “at least one leisure activity”. As expected, we found 

decreased participation in activies among the older participants. At older ages, more time 

might be spent in obligatory activities, such as IADL and ADL, which constrains the amount 

of time devoted to leisure activities 94 95. In regards to gender differences, we found that  
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women were less active, so we can speculate that they might not report certain activities, such 

as cooking or household chores, as they do not perceive these activities as leisurely. It is 

important to note that elderly women may have reduced opportunities for leisure activities due 

to lower socio-economic status 96. In addition, lower education was found to be associated 

with decreased activity. In fact, low education can be an indicator of lower socio-economic 

status, and limited financial means may lead to a more restricted choice of leisure activities 97 
98 and influence lifestyle choices 99. In addition, our findings revealed that persons with a 

limited social network are less active; it is likely that these individuals have less incentive to 

participate in leisure activities. Finally, as expected, people with physical limitation and mental 

disorders were less active 100. 

When we assessed participation in leisure activities in relation to the five activity types, 

surprisingly, advanced age was related to decreased participation in mental activities, 

regardless of health conditions including sight. As this type of activities is suitable even in the 

very old age 101, this finding can be explained by a general decrease of interest with increasing 

age. In contrast, less participation in productive activities in advanced age is expected since 

these activities are rather demanding by nature 102. Our finding that women participate less in 

recreational activities is consistent with an earlier report showing that women tend to spend (or 

report) more time in housework and cooking activities rather than recreational activities 41. 

Lower education was found related to less participation in mental and social activities. These 

types of activities probably attract participants with a level of education beyond elementary, 

due to the intellectual component of most of these activities. A limited social network was 

related to less participation in productive activities, which is in line with our previous study 

suggesting that a number of these activities have an important social component since their 

“product” is for others or made to be shared with others 85. 

Participants with depressive symptoms and dementia were less active in mental, social and 

productive activities. We can speculate that either living with dementia or experiencing 

loneliness and/or feeling in low mood are mental states that prevent the elderly person from 

being fully active. Some mental disorders are often connected to mental fatigue and physical 

exhaustion which naturally restrain a person from participation in challenging activity types 
103. However, the cognitively impaired persons had less participation only in mental activities 

suggesting that their cognitive limitation was no obstacle towards a relatively active life. In 

line with a previous report 104, a decrease participation in productive (30%) and an increased  
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y noteworthy. 

participation in recreational activities (60%) were related to presence of somatic disease. 

Productive activities are rather challenging for an elderly person and some of them (e.g., 

cooking and housekeeping) need to be done regularly, which could be difficult in the presence 

of illness. On the other hand, recreational activities are static in nature and less cognitively and 

physically challenging, therefore it is sensible to think that these activities involved more 

people with somatic diseases. Finally, the participants with physical limitation were less active 

in physical and mental activities, which is in line with the finding that physical functioning is 

associated with cognitive functioning of older adults 105.  

In Studies II, III and IV, we assessed longitudinally the relation between an active lifestyle 

and decreased dementia risk as well as delayed dementia onset. In Study II, we found that 

engagement in late-life in leisure activities with mental, social, and physical components is 

associated with decreased risk of dementia and that being involved in a broad spectrum of 

activities appears to be the most beneficial 32
. Although other researchers have 

acknowledged the fact that most leisure activities consist of several overlapping components, 

nobody to our knowledge, has attempted to separate the different components from each 

other 106. As few older people engaged in vigorous exercise, the benefit of light physical 

components in activities that are not primarily physical, is especiall

In Study III, we confirmed the results of paper II by using a different aggregation modality 

of the leisure activities. We found that the component, type and variety of the activities 

might be important 68. In addition,
 this study included also participation in organizational 

activities, and contact with friends and family members. The results showed that the higher 

the score in mental, social or physical factors the higher the protection against dementia. 

Previous studies have predominantly focused on the impact of different types of activities on 

the risk of dementia 68 69 72 107. Our results are in line with a previous review which concludes 

that an active and socially integrated lifestyle in late life may protect older people against 

dementia.  

In Study IV, we found that higher level of participation in activities that have physical, 

mental and social components was associated with later dementia onset. The results showed 

that the highest level of participation was significantly associated with a delaying effect. 

Even though the mean age at dementia onset was not dramatically older for the ones with the 

highest level of participation, the effect was still significant. Many studies have investigated 

lifestyle as a protective factor on dementia incidence, but only a few have looked at lifestyle as 
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a delaying factor on dementia onset. Level of education has been found to affect the choice of 

leisure activities during the life course. Education might significantly affect dementia onset in 

term of occurrence and timing of dementia symptoms 90. In line with our findings, a previous 

study of twin pairs showed that cognitive and social leisure activities in midlife probably 

reduce the risk of dementia by delaying its onset. However, no association was found with 

physical activity 74. 

How might mental, social and physical leisure activities protect against dementia or delay 

the disease? Three etiological hypotheses may explain the beneficial effect of an active 

lifestyle on dementia risk. The brain reserve hypothesis might be the primary hypothesis 

explaining the effect of an active lifestyle as a protective delaying factor on dementia onset. 

This hypothesis speculates that some lifestyle factors, such as participation in leisure activities, 

delay the detection of dementia since the person is able to cope with cognitive demands longer 

despite the accumulated pathological lesions in the brain. Indeed, pathological processes in the 

brain need to accumulate to a certain extent in order to cause cognitive impairment sufficiently 

severe to become a clinically manifested dementia syndrome 108. This level of cognitive 

impairment constitutes a threshold that marks the clinical onset of dementia. Avoiding or 

postponing this threshold represents one of the possible objectives of preventative strategies 85. 

Animal studies suggest that different experiences can affect the structure of the brain, 

including vasculature, number of cells and synapses, and connections between cells even in the 

adult life  109 110. Although the extent to which this occurs in humans is still unknown, 

scientists generally believe in the existence of a ‘reserve’ in the brain that can explain the 

individual differences in coping with the dementing pathological processes 85. The vascular 

hypothesis proposes that an active lifestyle may have a beneficial effect on cardiovascular 

diseases and stroke. Vascular factors and related disorders may be involved in the pathogenesis 

and progression of dementia 111 112, supporting both a direct or indirect effect of severe 

atherosclerosis on dementia in old people 113. The stress hypothesis suggests that active 

individuals have more opportunities to engage with others and to be physically active, leading 

to positive emotional states and lower stress 52. According to the glucocorticoid cascade 

hypothesis, stress downregulates the hippocampal corticosteroid receptors and leads to 

corticosterone hypersecretion, which in turn dampens the feedback inhibition of the 

adrenocortical axis leading to further hypersecretion, that finally causes permanent loss of 

hippocampal neurons 114, resulting in dementia 115. 
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6 CONCLUSIONS 
 
In conclusion, most people over 75 years of age report participation in at least one 

leisure activity. However, demographic, contextual and health factors influence 

differently on the activity types, suggesting that the older population cannot be regarded 

as an homogenous community in terms of dementia prevention and that many factors 

may impact the opportunity to enjoy an active lifestyle. Finally, our findings support 

the hypothesis that an active lifestyle in late life protects against dementia risk or delays 

the age of dementia onset and that the higher the level of engagement in a variety of 

activities, the stronger the protection. These findings highlight the public health 

importance of encouraging older persons to have an active lifestyle in order to reduce 

the risk or delay the onset of dementia. 

 

7   GENERALIZABILITY  
 
All populations have their own unique specificities and characteristics that need to be 

considered before generalizing the findings to different populations. The Kungsholmen 

Parish is a geographically-defined central area of Stockholm. Its population differed 

from other urban areas in Sweden since it had a higher proportion of pensioners, women, 

highly educated persons, and unmarried or divorced older persons. On the other hand, it 

was quite similar in terms of the health care system as other parts of the city. We may 

speculate that our findings are generalizable beyond Sweden and Scandinavia to older 

urban Western populations. However, some caution is needed in regards to the cohort 

effect since many societal changes took place during the 20th century that could have 

influenced the participation in leisure activities.  

 

8   RELEVANCE 
 
The findings of this thesis represent a contribution to the understanding of the etiology 

of dementia development. Our description of the leisure activity patterns in older 

persons is needed and relevant at a public health level. Our results consistently found 

that participation in a variety of activities covering more than one of the mental, 

physical and social dimensions is more beneficial than the participation in only one 

type of activity. Such results emphasize the importance of promoting and giving access  
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to a large diversity of activities to older persons, which may reduce their risk to 

develop dementia or postpone the onset of the disease. At the individual level, 

awareness that an active lifestyle is associated with a reduced risk of developing 

dementia is important. It stimulates engagement with life, which, in the process, might 

also prevent other diseases such as depression and vascular disorders.  

 

9   FUTURE DIRECTIONS 

 
The four studies in this thesis have the potential to provide a basis for future 

exploration of different lifestyles at old age. However, it would be interesting in future 

studies to also consider activity patterns at different periods of life. In fact, The 

Swedish National Study of Aging and Care in Kungsholmen (SNACK) included a list 

of specific leisure activities in different life periods. The “SNACK” project follows a 

60 year old or older population. At each follow-up, the participants were asked about 

their participation in leisure activities. Therefore, in the near future, the possibility will 

be given to observe any change over time in the leisure activity pattern in this 

population. 

In the past ten years, several studies on this topic have shown that an active lifestyle 

in late-life protects against dementia. However, there are still remaining questions 

such as whether premorbid personality or intelligence may explain the reported 

association  116 117. Furthermore, the leisure activity “industry” is evolving rapidly 

and future cohorts of older persons are already exposed to “types” of technological 

stimulation that differ greatly from past cohorts, such as video games and daily use of 

computers. Also, inequitable opportunities between socio-economic classes have 

decreased. As predicted by Lawton in 1978, an increasing number of leisure activities 

that were then class dependent (playing golf), have been made more accessible to the 

general elderly population 118. A recent study simulated activity patterns based on 

economic and demographic scenarios among the elderly Dutch population in 2020. 

The results showed that the future elderly will need to work longer, but will also 

increase their time spent in social/leisure activities 119. 
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