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Abstract

This study aimed to examine the associations between subjective well-being (SWB) and risk

of all-cause dementia, Alzheimer’s disease (AD), and vascular dementia (VD). We adopted

a multidimensional approach to SWB that included the level and breadth of SWB, the latter
indicating the extent to which SWB spreads across life domains. Participants (AM=171,197; mean
age=56.78; SD=8.16 years) were part of the UK Biobank and were followed up to 8.78 years.
Domain-general and domain-specific SWB were measured by single items, and the breadth of
SWB was indexed with a cumulative score of satisfaction across domains. Dementia incidence
was ascertained through hospital and death records. Cox regression was used to examine the
association between SWB indicators and risk of all-cause dementia, AD, and VD. General
happiness, health and family satisfaction, and satisfaction breadth (satisfaction in multiple
domains) were associated with lower risk of all-cause dementia. The associations held after
accounting for socio-demographics, health, behavioral, and economic covariates, and depressive
symptoms. Health satisfaction and the breadth of satisfaction were also associated with lower
risk of AD and VD, with a pattern of slightly stronger associations for VD compared to AD.
Some life domains (e.g., health) may be more fruitfully targeted to promote well-being and help
protect against dementia, but it is also important to enhance well-being across multiple domains to
maximize the protective effects.
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1 Introduction

Subjective well-being (SWB) is a multifaceted concept that typically includes both life
satisfaction and feelings of happiness, and it can be specific to different domains as well
as general (Diener et al., 2018). On the one hand, domain-general SWB reflects overall
happiness or life satisfaction without referring to a particular life domain or context. For
example, overall happiness reflects the extent to which individuals experience positive
feelings in general (Lyubomirsky & Lepper, 1999). On the other hand, domain-specific
SWB taps contextualized evaluations and feelings about one or multiple domains (Diener
et al., 2018; Sirgy et al., 2020), such as one’s health (Lim et al., 2016), family (Lim et

al., 2016), friendship (Doerwald et al., 2021), finances (Doerwald et al., 2021), and work
(Kaiser et al., 2020), among others (Sirgy et al., 2020). The theoretical framework of
positive health (Seligman, 2008) suggests that greater SWB is predictive of better general
health, which has found support in the growing empirical evidence for a protective role of
SWB in cognitive health and risk of dementia. For domain-general SWB, positive affect

is cross-sectionally associated with better free recall performance (Hill et al., 2005), and

a multidimensional measure that encompasses happiness, interest in life, ease of living,
and loneliness is longitudinally associated with less cognitive decline over time and lower
risk of incident dementia (Rawtaer et al., 2017). For domain-specific SWB, better self-
perceived financial well-being (Boo et al., 2021) and health (Stephan et al., 2021) were
longitudinally associated with lower risk of dementia. However, limited work on dementia
risk has simultaneously examined domain-general and domain-specific SWB within the
same cohort. In two studies to our knowledge that have done so, one (A=1,024, Canadian
sample) suggested that satisfaction with life overall was longitudinally associated with lower
risk of incident dementia, but no associations were found for domain-specific satisfaction
(e.g., health, family, etc.; Peitsch et al., 2016), while another (A=8,021, Korean sample)
suggested that overall life satisfaction as well as satisfaction with health, economic status,
and relationships with spouses and children were longitudinally associated with lower risk
of dementia (Zhu et al., 2022). More evidence is needed to understand the roles of domain-
general and domain-specific SWB in risk of dementia.

In addition to the /eve/ of SWB in general or specific to a particular domain, research

also suggests that the extent to which psychosocial and behavioral resources spread across
domains and contexts is associated with health outcomes (Drewelies et al., 2019; Lee et al.,
2020; Saito et al., 2018). For example, participating in activities across multiple domains
(e.g., health, relationships, finance) is associated better cognitive functioning and lower
risk of cognitive impairment (Carlson et al., 2012; Lee et al., 2020). Engaging in more
compared to fewer types of social relationships (e.g., family and friends) is also associated
with lower risk of dementia (Saito et al., 2018). A similar pattern may emerge for SWB:
being happy and satisfied with many life domains may be associated with lower risk of
dementia. Therefore, drawing on previous research (Saito et al., 2018), we consider breadth
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as an additional dimension in our approach to SWB, with greater breadth indicating that an
individual is satisfied with multiple domains rather than a single domain.

Further, little is known about the associations between SWB with different causes or
types of dementia because large samples are required to detect sufficient cases of less
common dementia types. It can also be difficult to distinguish between dementia types
—the pathologies that lead to Alzheimer’s disease (AD), vascular dementia (VD), and
other dementias tend to co-occur (Bennett et al., 2009). In clinical settings, however,
differential diagnoses can be made based on more distinct clinical signs and pattern of
symptoms (Kester & Scheltens, 2009). AD and VD are the first and second most common
causes of dementia (Kester & Scheltens, 2009), but it is not clear whether they may be
differently associated with SWB predictors. Higher SWB is consistently related to better
cardiovascular health (Kubzansky et al., 2018). Previous studies of other psychological
predictors (depression and neuroticism) found stronger associations for VD compared to AD
(Barnes et al., 2018; Terracciano et al., 2021). A similar pattern might be expected for the
current SWB factors.

Using population-based longitudinal data, we aim to provide a multidimensional account

of the association between SWB and risk of dementia. Specifically, we examine the
associations between levels of domain-general (general happiness) and domain-specific
(health, family, friendship, finances, and work) SWB, as well as the breadth of SWB across
domains (described in detail below), with risk of all-cause dementia, AD, and VD. We
hypothesize that general happiness, satisfaction with health, family, friendship, finances, and
work, as well as the breadth of satisfaction, will be associated with lower risk of all-cause
dementia, AD, and VVD. We also expect stronger associations for VD compared to AD.

2 Method

Participants and Study Design

Measures

Participants are from the UK Biobank (http://www.ukbiobank.ac.uk), an ongoing
population-based longitudinal study of human health and common diseases. The UK
Biobank enrolled over 500,000 people registered with the UK National Health Service
(NHS). Participants completed the first study assessment in 22 assessment centers across
the UK between 2006 and 2010, and their health was followed through linked health
records from the NHS. SWB measures and covariates were from the first assessment;
incident dementia was ascertained from health records. The current sample included 171,197
participants who had data on SWB and were free of prevalent dementia at baseline (Fig.1),
and they were followed up for up to 8.78 years (see Results). The UK Biobank obtained
ethical approval from the North West Multicenter Research Ethics Committee and informed
consent from all participants. This research has been conducted using the UK Biobank
Resource (Application Reference Number 57672).

SWB.—The SWB indicators were measured through a touchscreen survey in the UK
Biobank. Domain-general SWB was measured with the question “In general how happy
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are you?” Domain-specific SWB were asked with the items, “In general how satisfied

are you with your HEALTH/your FAMILY RELATIONSHIPS/your FRIENDSHIPS/your
FINANCIAL SITUATION/the WORK that you do?” (five separate items). These items were
answered on a scale of 1 (Extremely happy/satisfied) to 6 (Extremely unhappy/dissatisfied)
and reverse coded such that higher scores indicated higher levels of SWB. Responses of
“Do not know” and “Prefer not to answer” (and “I am not employed” for work satisfaction)
were coded as missing. Single well-being items are widely used in population-based surveys
and demonstrate good psychometric properties (Cheung & Lucas, 2014). For example,
using longitudinal data and multivariate latent state trait models, researchers have obtained
estimates of reliability scores for single-item satisfaction measures, which ranged from .68
to .74 (Lucas & Donnellan, 2012). Scores on the single item were correlated with those on
the well-validated 5-item Satisfaction with Life Scale (SWLS; Diener et al., 1985), r=.75
(Kobau et al., 2010). Both single-item and multi-item measures were similarly correlated
with theoretically relevant constructs (Cheung & Lucas, 2014).

Breadth of SWB.—Satisfaction in each of the five domains above was coded as

dissatisfied (0; for the responses of “extremely”, “very”, or “moderately” dissatisfied) or
satisfied (1; for the responses of “extremely”, “very”, or “moderately” satisfied). The five
binary scores were then summed to create a cumulative score (range=0-5; Saito et al.,

2018), which is a count variable that indicates how many domains with which the participant
felt satisfied. Higher scores therefore indicated satisfaction across more (compared to fewer)

life domains, that is, greater breadth of satisfaction.

Dementia.—Dementia cases and dates were ascertained by the UK

Biobank Outcome Adjudication Group (https://biobank.ctsu.ox.ac.uk/crystal/crystal/docs/
alg_outcome_dementia.pdf ). Specifically, incident dementia cases were the earliest known
hospitalization with relevant International Classification of Diseases (ICD) code post-
baseline, or cause-specific death based on death register records. Not every all-cause
dementia case had a cause-specific ascertainment. All-cause dementia cases are inclusive
of AD, VD, and frontotemporal dementia (FTD; Supplementary Table S3), as well as cases
without a cause-specific code. In the current sample, 94.9% of all-cause dementia cases
were from hospital records and 5.1% were from death records (Table 1). Individuals with

a relevant ICD code prior to recruitment or self-reported diagnosis at recruitment were
excluded from analyses (Fig. 1).

Covariates.—Demographic covariates included baseline age (in years) and sex (O=women,
1=men). Health and behavioral covariates: Diabetes and vascular problems (heart attack,
angina, stroke, and high blood pressure) were assessed by asking participants whether

a doctor told them that they had these conditions (yes/no). Current (“Do you smoke

tobacco now?”) and past (“In the past, how often have you smoked tobacco?”) tobacco
smoking were also self-reported, and current or former smokers (1) were compared to never
smokers (0). Physical activity was self-reported with the sum minutes of walking, moderate
and vigorous activity based on the International Physical Activity Questionnaire (Craig

et al., 2003). Depressive symptoms were self-reported using the two-item Patient Health
Questionnaire-2 (Kroenke et al., 2003): “Over the past 2 weeks, how often have you had
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little interest or pleasure in doing things?” and “Over the past 2 weeks, how often have

you felt down, depressed or hopeless?” (0=Not at allto 3=Nearly every day, sum score
range=0-6). Scores =3 were used to indicate likely depressed cases (Kroenke et al., 2003).
Socioeconomic covariates: Education level was coded as having a college/university degree
or equivalent (yes/no). The Townsend deprivation index (Townsend et al., 1997) used in

the UK Biobank was a proxy for socioeconomic status computed based on unemployment,
non-home ownership, non-car ownership, and household overcrowding in a geographic area.

Statistical Analyses

Cox regression was conducted to examine the associations between SWB indicators and
risk of incident dementia. Continuous variables were z-scored to facilitate interpretation
and comparison of the associations. Survival time (or follow-up time) was computed in
years from the date of SWB measurement (2006-2010) up to the date of earliest dementia
incidence, death, or censoring (February 8, 2018). The proportional hazard assumption was
met as indicated by the nondependence of the predictors’ effects on time. Multiple models
were run for each predictor. Model 1 adjusted for age and sex. As sensitivity analyses or
robustness checks, Model 1.1 excluded cases with more than one type of dementia. Model
1.2 excluded dementia cases within the first five years. Model 1.3 excluded cases from death
records. Model 2 included the covariates of Model 1 plus physical health and behavioral
covariates (diabetes, vascular problems, and smoking). Model 2.1 further added physical
activity (due to a smaller sample size with non-missing data in the UK Biobank). Model 3
included covariates of Model 2 plus depressive symptoms. Model 3.1 added education and
deprivation. Model 3.2 (for models with breadth of satisfaction) further included general
happiness and health satisfaction.

3 Results

Descriptive statistics for the full sample and by dementia outcome are in Table 1. The

full analytic sample had 171,197 participants aged 39-72 years (Mean=56.78, SD=8.16)

at baseline. On average, participants reported higher-than-midpoint levels of SWB, and

the scores were negatively skewed (Supplementary Table S1). During up to 8.78 years
(Mean=17.97, SD=0.81) of follow-up and 1,365,154.50 person-years, there were 683 incident
all-cause dementia, 261 AD, 130 VD, and 33 FTD cases. The maximum follow-up times
were 7.59 years (Mean=4.91, SD=1.77) for all-cause dementia cases from hospital records
and 8.45 years (Mean=6.71, SD=1.97) for cases from death records. As noted, the numbers
of AD, VD, and FTD do not add up to the total number of all-cause dementia because not all
cases had a cause-specific diagnostic code.

Results of Cox regression predicting all-cause dementia, AD, and VD are in Tables 2-4.
The pattern of results remained similar when adjusting for racial/ethnic characteristics.
Information for racial/ethnic characteristics and FTD is presented in Supplement Tables
S2-S4.
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3.1 SWB and All-Cause Dementia

Table 2 presents the results for risk of all-cause dementia. Model 1 suggested significant
associations between all seven SWB indicators and all-cause dementia adjusting for age and
sex. One SD higher score on health satisfaction or breadth of satisfaction was associated
with ~60% lower risk of all-cause dementia, followed by general happiness, financial,
family, and work satisfaction (~20% lower risk) and friendship satisfaction (12% lower
risk). Sensitivity analyses suggested that when dementia cases within five years of baseline
(about one third of all cases) were excluded (Model 1.2), all predictors except friendship and
work satisfaction remained significant. We also compared SWB scores between all-cause
dementia cases within five years (Group 1) and cases later than five years (Group 2) using
ttests. Overall, both groups had similar SWB scores at baseline (Supplementary Table S1).
When dementia cases determined through death records were excluded (Model 1.3), all
predictors remained significant.

Controlling for physical health and smoking (Model 2), all seven SWB indicators remained
significantly associated with all-cause dementia, although friendship and work satisfaction
were nonsignificant when further controlling for physical activity (Model 2.1; note the
smaller sample size). Health satisfaction, breadth of satisfaction, general happiness, family
and financial satisfaction remained significant when depressive symptoms were included
(Model 3). Financial satisfaction became nonsignificant when socioeconomic covariates
were included (Model 3.1). However, when we removed depressive symptoms, financial
satisfaction was significant (HR= 0.88, 95%ClI: 0.81-0.96) over and above education
(HR=0.63, 95% CI: 0.52-0.77) and deprivation (HR=1.15, 95% CI: 1.07-1.24). Satisfaction
breadth remained significant after accounting for general happiness and health satisfaction
(Model 3.2).

3.1.1 Post-hoc analyses—As a negative dimension of well-being, depression in
dementia-free individuals is associated with higher risk of incident dementia (Diniz et al.,
2013). Consistently, the current results also suggested an association between depressive
symptoms and higher risk of all-cause dementia (HR=2.40, 95% CI: 1.83-3.14). As a
post-hoc analysis, we tested whether there was an interaction between depressive symptoms
and SWB in predicting all-cause dementia. The interaction was significant for the breadth of
satisfaction but not for any other SWB variables. There was a stronger association between
satisfaction breadth and risk of all-cause dementia in individuals who reported fewer
depressive symptoms (PHQ<3, HRgatisfaction breadth=0.64, 95% CI: 0.59-0.70) compared

to those who reported more symptoms (PHQ=3, HRsgtisfaction breadgth=0-84, 95% CI: 0.71—
0.99).

Because of the relatively young age of the sample, we also tested whether the associations
between SWB measures and risk of all-cause dementia were moderated by age (i.e.,

age x SWB interaction). Significant interactions were found for happiness, family
satisfaction, friendship satisfaction, and financial satisfaction. There was a pattern of
stronger associations in younger (age <60) compared to older (age =60) participants
(Supplementary Table S5).
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3.2 SWB and AD

Table 3 presents the associations for AD. Controlling for age and sex, health and financial
satisfaction and satisfaction breadth were associated with risk of AD. One SD higher

score on the satisfaction breadth was associated with ~40% lower risk of AD, followed by
health satisfaction (35% lower risk) and financial satisfaction (16% lower risk). Satisfaction
breadth and health satisfaction remained significant across all sensitivity analyses (Models
1.1-1.3). Both variables remained significant after controlling for health, behavioral factors,
depressive symptoms, and socioeconomic covariates (Model 2-3.1). Satisfaction breadth
remained significant controlling for general happiness and health satisfaction (Model 3.2).

3.3 SWB and VD

Table 4 shows the associations for VVD. Controlling for age and sex, all seven SWB
indicators were associated with risk of VD (Model 1). One SD higher score on health
satisfaction was associated with ~90% lower risk of VD, followed by satisfaction breadth
(~70% lower risk), work satisfaction, general happiness, family and financial satisfaction
(~30% lower risk), and friendship satisfaction (~20% lower risk). The association between
satisfaction breadth and health satisfaction with VD remained significant across the
sensitivity analyses (Models 1.1-1.3). General happiness and family satisfaction remained
significant when individuals with more than one cause of dementia were excluded (Model
1.1) or when cases determined through death records were excluded (Model 1.3), but they
became nonsignificant when VD cases within first five years were excluded (Model 1.2).
Friendship, financial, and work satisfaction each failed two robustness checks (Models 1.1—
1.3).

Controlling for physical health and smoking (Model 2), health satisfaction, satisfaction
breadth, work satisfaction, general happiness, and family satisfaction were associated with
risk of VD. Work satisfaction became nonsignificant when physical activity was included
(Model 2.1). Further, only satisfaction breadth and health satisfaction remained significant
when depressive symptoms and socioeconomic covariates were included (Model 3-3.1).
Satisfaction breadth remained significant after controlling for general happiness and health
satisfaction (Model 3.2).

4 Discussion

The study examined the associations between level (domain-general and domain-specific)
and breadth of SWB with risk of all-cause dementia, AD, and VVD. Using population-based
data from the UK Biobank, we found that general happiness, health and family satisfaction,
as well as the breadth of satisfaction across domains, were associated with lower risk of all-
cause dementia. These associations were observed across multiple models that accounted for
sociodemographic, economic, health and behavioral risk factors, and depressive symptoms.
Health satisfaction and breadth of satisfaction were associated with lower risk of AD and
VD. There was a pattern of slightly stronger associations between SWB with VD compared
to AD. Satisfaction breadth was among the most robust predictors, remaining significant
after accounting for general happiness and health satisfaction.
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4.1 SWB and All-Cause Dementia

4.1.1 General Happiness—As a central component of SWB, higher levels of happiness
and pleasant feelings are generally associated with better health outcomes. For example,
individuals who are happier and more satisfied with their lives tend to have greater longevity
and lower morbidity, better cognitive performance, less cognitive decline over time, and
lower risk of dementia (Diener et al., 2018; Gerstorf et al., 2007; Hill et al., 2005; Rawtaer
etal., 2017). The neuropsychological perspective suggests that positive affect facilitates
cognitive function (e.g., attention, memory, and problem solving) by increasing dopamine
release in associated brain areas such as anterior cingulate and prefrontal cortex (Ashby

et al., 1999). At the behavioral level, the upward spiral theory of lifestyle change (Van
Cappellen et al., 2018) underscores the role of positive affect in driving and sustaining
health behaviors such as physical activity and healthy diet, which are in turn associated

with cognitive health (Chou et al., 2019; Norton et al., 2014). In contrast, as noted,
depression in dementia-free individuals at baseline is associated with higher risk of incident
dementia (Diniz et al., 2013). Of note, we found that the association of general happiness
was independent of depressive symptoms, which indicates the presence of happiness may
function as an asset protective against dementia beyond the absence of distress, which is
broadly in line with the positive health framework (Seligman, 2008).

4.1.2 Health Satisfaction—Of the five domains examined, satisfaction with health

had the strongest associations with all-cause dementia. Different indicators of subjective
evaluations of health (e.g., self-rated health and health-related quality of life) have been
associated with cognitive as well as general health outcomes. For example, individuals

who perceive higher health-related quality of life were found to have better memory and
executive function (Chamberlain et al., 2021; Ezzati et al., 2019). Self-rated health, the
global evaluation of one’s own health status, is associated with risk of dementia, mortality,
objective and subjective physical capacity, and health behaviors (Abuladze et al., 2017;
Aschwanden et al., 2020; Bopp et al., 2012; Qazi et al., 2021; Stephan et al., 2021). In
addition, people who have a lower evaluation of their own health also tend to score higher
on neuroticism, a personality trait associated with a tendency towards distress, which is also
a risk factor for dementia (Terracciano et al., 2021). The rich information possibly indicated
by subjective evaluations of one’s health (Jylha, 2009) may be one explanation for the
relatively stronger association of health satisfaction.

4.1.3 Family Satisfaction—Social relationships in general are associated with cognitive
functioning and risk of dementia (Ge et al., 2017; Kelly et al., 2017; Kuiper et al., 2015),
and family plays a vital role in providing social support that may in turn protect cognitive
health. There is cross-sectional evidence that suggests a stronger association between social
support from family (compared to friends and other sources) with self-efficacy for practicing
health behavior and frequency of health behavior (Wu & Sheng, 2019), as well as cognitive
functioning (Zhu et al., 2012). In addition, longitudinal evidence suggests that being married
and perceiving high marital quality are associated with less cognitive decline and lower risk
of dementia (Liu et al., 2020; Liu et al., 2021). In the current study, the association of family
satisfaction was independent of socioeconomic and health covariates and was stronger than
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financial satisfaction. It is possible that emotional support, beyond instrumental or financial
support, that plays a more important role in the association (Deng & Liu, 2021).

4.1.4 Financial, Friendship, and Work Satisfaction—Satisfaction with one’s
financial situation was associated with lower risk of all-cause dementia independent of
education and deprivation status, although the association became nonsignificant after
accounting for all covariates combined. In previous studies, financial satisfaction was
associated with cognitive function and risk of cognitive impairment and dementia (Boo

et al., 2021; Foong et al., 2021). By accounting for multiple covariates, our analyses indicate
that this association might be explained by the combination of socioeconomic status and
physical and mental health. Among all SWB indicators, friendship and work satisfaction
had the least robust associations with dementia. The sensitivity analyses suggested that

their associations with dementia were driven by cases that occurred within five years of
baseline assessment. This indicates that the associations may be attributed to individuals
with prodromal symptoms of dementia experiencing lower friendship and work satisfaction
(reverse causation; Andrade, 2020). The associations also became nonsignificant after
accounting for depressive symptoms, indicating a possible explanatory role of depressive
symptoms in the association between friendship and work satisfaction with risk of dementia.

4.1.5 Breadth of Satisfaction—In addition to /eve/ of SWB, we demonstrated the
utility of examining breadth, the extent to which SWB spreads across domains. Being
satisfied across multiple domains was associated with lower risk of all-cause dementia
independent of health satisfaction and general happiness. In general, satisfaction is
associated with the presence of resources that people can use to work towards their goals
(Diener & Fujita, 1995). Whereas satisfaction in a single domain is valuable, the benefits it
can confer may be limited (Diener et al., 2009; Sirgy & Wu, 2007). However, consistently
available resources and satisfaction across multiple domains may meet a broader range of
needs (Sirgy & Wu, 2007), possibly maximizing the benefits for health and cognition. In
particular, resources and satisfaction across multiple domains may allow people to engage
with life more actively and fully, especially in the form of participating in diverse activities,
which is in turn associated with better cognitive functioning and lower risk of cognitive
impairment (Carlson et al., 2012; Lee et al., 2020). Further, as the ecological systems

model (Bronfenbrenner, 1977) suggests, different domains of one’s life and environment are
interconnected. Through this lens, cross-domain well-being may therefore reflect not only
healthy functioning of individual systems, but also the positive interactions between domains
(e.g., a good economic environment may promote work and health satisfaction). Together,
the breadth of satisfaction across life domains may indicate availability of various resources
at one’s repertoire, which may in turn contribute to enhanced benefits for cognitive health.

Notably, for happiness, family satisfaction, friendship satisfaction, and financial satisfaction,
there was a pattern of stronger associations with all-cause dementia in younger (age <60)
compared to older (age =60) participants. This was in the opposite direction of what would
be expected by reverse causality — the associations should get stronger at older ages if it
was due entirely to the disease process because older people are more likely to have the
neuropathology for dementia that presumably would cause the lower well-being.
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4.2 SWB, AD, and VD

There was a pattern of slightly stronger associations of SWB with VD compared to AD.

For example, health satisfaction and the breadth of satisfaction were associated with 70-90%
lower risk of VD and ~40% lower risk of AD, accounting for age and sex. The associations
for VD were attenuated by about 20% after accounting for vascular risk factors (diabetes,
hypertension, stroke, heart attack, angina, and smoking), indicating a possible explanatory
role of vascular health, whereas the associations remained largely unchanged for AD. This
pattern is consistent with some previous findings. For example, neuroticism, a personality
trait associated with the tendency towards distress, showed a slightly stronger association
with VD compared to AD, and the association with VD was attenuated by one third after
accounting for vascular risk factors (Terracciano et al., 2021). In addition, depression (the
negative dimension of well-being) is bidirectionally linked with vascular diseases, and both
depression and vascular diseases are associated with increased risk of dementia, especially
VD (Alexopoulos, 2003; Barnes, 2021). Although common pathologies are associated with
VD and AD, and both have been described as conditions along the same continuum (Bennett
et al., 2009), cerebrovascular damage and disease remain to be considered primary features
of VD, as amyloid deposition and neurofibrillary tangles are for AD (Kester & Scheltens,
2009). The current findings seem to indicate the relative importance of vascular pathologies
as a possible pathway underlying the SWB-dementia association.

4.3 Strengths, Limitations, and Future Directions

This is the first study to our knowledge that examined the SWB-dementia association using
a multidimensional approach that encompassed levels (domain-general and domain-specific)
and breadth of SWB. The large sample size and rich data allowed us to examine the
associations of SWB with dementia risk while accounting for a broad range of covariates.
Another strength of the study was the examination of all-cause dementia as well as separate
analyses for AD and VD.

Limitations and future directions should be noted. First, although we tested for the
robustness of associations through sensitivity analyses, we cannot rule out reverse causation.
There is still a possibility that individuals who were already experiencing preclinical and
prodromal symptoms of dementia had lower SWB, especially given our relatively shorter
follow-up compared to previous studies (e.g., Sundstrom et al., 2020). Longitudinal studies
that track changes in well-being in the preclinical and clinical phases are needed to

better evaluate whether reverse causality could explain the observed findings. Second, the
proportion of individuals who developed incident dementia was relatively low given the
relatively younger age of the participants and shorter follow-up period, which might also
have impacted the power to detect the associations of some SWB indicators, especially

for AD and VD. Another potential reason for the low proportion of dementia cases is the
reliance on health and death records. This ascertainment method is likely to miss dementia
cases, especially in the early stages of the disease, and may not provide a reliable measure
for time of diagnosis. However, the passive follow-up that relies on linked health records has
the advantage of reducing the biases associated with attrition in typical longitudinal studies.
In addition, we capitalized on the available SWB measures and data in the UK Biobank but
recognize the importance of including other constructs and measures. For example, general
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happiness was used as a domain-general, non-contextualized indicator of SWB, whereas
the measure of satisfaction with life overall was not available but should be examined in
the future. Likewise, while domain-specific as well as domain-general SWB were assessed,
the focus was on g/obal evaluations and feelings. Future work can conduct fine-grained
assessment of each domain (e.g., spouses/partners and children under the family domain),
as well as including other domains (e.g., physical environment). Furthermore, we focused
on the predictive value of baseline SWB as a potential protective factor against risk of
dementia, but we consider the association between changesin SWB over time with risk

of dementia as an important future direction. Lastly, we note that the breadth of SWB

is only one of many possible approaches to cross-domain SWB, and it has the merit of
straightforward interpretation. Future research could also assess, for example, the balance
of SWB that taps how evenly distributed levels of SWB are across domains (Sheldon et al.,
2010), and how that is associated with dementia risk.

5 Conclusion

In a population-based longitudinal study, we found that domain-general and domain-specific
SWB, as well as the extent to which SWB spread across domains, are associated with risk
of incident dementia. A pattern of slightly stronger associations of SWB were observed

for VD compared to AD. Some life domains (e.g., health) may be more fruitfully targeted

in interventions to promote well-being and help protect against risk of dementia. It is also
important to view multiple domains collectively, particularly the less satisfying domains, to
enhance the breadth of well-being and the associated cognitive benefits.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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