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Abstract
Optimising happiness is a desirable societal aim in itself, but 
there are four more specific reasons why research on happi-
ness is an important emerging theme in gerontology. First, 
happiness is not merely the mirror of depression, anxiety or 
distress, but has distinct relationships with a range of out-
comes, so benefits from study in itself. Second, happiness 
appears to be a protective factor for morbidity and mortality; 
although studies are complex and take a long time to com-
plete, there is accumulating evidence that greater happiness 
predicts survival among older people independently of co-
variates including health status and depression. Third, hap-
piness has broad ramifications at older ages, being related 
to personal and social relationships, economic prosperity, 
biological risk factors, health behaviours, and time use as 
well as health. Fourth, happiness is malleable, and can po-
tentially be modified in ways that will enhance the health 
and well-being of older people. © 2019 The Author(s) 

Published by S. Karger AG, Basel

Introduction

There has been a surge in scientific research on happi-
ness over the past two decades, involving work in experi-
mental and social psychology, epidemiology, economics 
and biology. Understanding the determinants and conse-
quences of happiness has become a serious endeavour that 
is relevant to health, education, and public policy. There is 
a wide range of approaches to happiness research ranging 
from the perspectives of social science, economics, develop-
mental, experimental and clinical psychology, to biology 
and other disciplines [1–4]. This article presents research 
on happiness, health, and ageing from the orientation of 
population behavioural science. It outlines the relevance of 
happiness for gerontology, focusing on four important rea-
sons why investing in this field may yield benefits for healthy 
ageing and living a fulfilling life in later years.

Happiness is not simple to define because it has mul-
tiple interrelated components, and many authorities pre-
fer to use the terms positive psychological functioning or 
subjective well-being to characterise this area of research. 
One influential taxonomy distinguishes three broad as-
pects of subjective well-being [5]. The first is affective or 
hedonic well-being, involving feelings of joy, pleasure 
and vitality. Second is eudaimonic well-being, a more 
complex notion encompassing a sense of purpose, mean-
ingfulness and fulfilment in life. Third is evaluative well-
being, reflecting judgements of how satisfied people are 
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with their lives, and how good their quality of life is. The 
three components are moderately correlated [6], but it 
has long been recognised that pleasure and enjoyment 
may not be accompanied by a sense that life is worth-
while, and vice versa. Some researchers combine these 
concepts into broader constructs such as the notion of 
flourishing (involving life satisfaction, meaning and pur-
pose, character, virtue, and close social relationships) [7], 
while Seligman [8] has proposed the PERMA model (pos-
itive emotions, engagement, relationships, meaning, 
achievement).

Happiness Is Not the Same as the Absence of 
Depression and Distress

The relief of mental suffering is a central driver in the 
health and social care of older people. Depression, anxiety 
and distress not only cause anguish, but are risk factors for 
serious physical illness, and are associated with adverse 
outcomes among people with chronic illnesses including 
coronary disease, cancer, diabetes and stroke [9–11]. 
Nonetheless, the fact that someone is not distressed, anx-
ious or upset does not mean that they are happy. High sub-
jective well-being involves moving beyond the neutral – 
neither happy nor distressed – to positive states of enjoy-
ment, life satisfaction and sense of purpose. The links 
between depression or distress and positive psychological 
well-being are complex, and there is evidence that the two 
can coexist [12]. Moods can fluctuate rapidly, and many 
life experiences have both positive and negative compo-
nents; indeed, this has been a central theme of Western 
literature from Shakespeare to contemporary novels and 
dramas. Recognition of the distinct roles of subjective well-
being and negative states has stimulated the development 
of positive psychology as a separate topic. Studies of sub-
jective well-being do not merely replicate investigations of 
negative experiences and states by reversing the terminol-
ogy, focusing on the positive rather than the negative, but 
have identified new relationships with health and human 
functioning. This means that enhancing happiness at older 
ages is a valuable goal, and we should not be satisfied with 
the reduction of mental suffering on its own.

Happiness Is Associated with Better Health

It might seem obvious that happiness is linked with 
good health, since a person who is sick or develops a seri-
ous illness will likely experience impaired subjective 

well-being. But a key reason why studies of happiness are 
relevant to gerontology is because there is a two-way pro-
cess, and subjective well-being is associated prospective-
ly with better health and reduced mortality [13]. Numer-
ous longitudinal observational population studies have 
demonstrated that higher levels of affective and eudai-
monic well-being measured at baseline predict future 
survival among older people. A meta-analysis of more 
than 60 general population studies published in 2017 
showed a pooled hazard ratio (HR) of 0.920 (95% CI 
0.908–0.935) for all-cause mortality for high compared 
with low subjective well-being, indicating an 8% reduc-
tion in relative risk [14]. These associations have been 
reported by researchers in many cultures, with follow-up 
periods of more than 20 years, and include studies of the 
oldest-old as well as middle-aged samples [15]. Duration 
as well as intensity of subjective well-being seems to be 
important [16]. Importantly, the relationship between 
subjective well-being and survival has been shown to be 
partly independent of sociodemographic factors, initial 
health states and measures of negative experiences such 
as depressive symptoms [13]. Not all studies have shown 
these protective relationships [17], and there are contro-
versies over the measurement of happiness [18], and 
publication bias. There are also important issues related 
to reverse causation, since it is increasingly recognised 
that well-being declines as people approach death (ter-
minal decline), albeit with substantial variation related to 
perceptions of control, relationship satisfaction and oth-
er factors [19]. This means that diminished happiness in 
the months preceding death may be a consequence of 
decline, leading to a spurious association between high 
well-being and survival.

The links between subjective well-being and future 
survival is illustrated in Table 1, which shows the relation-
ship between enjoyment of life and mortality in 9,899 
men and women in the English Longitudinal Study of 
Ageing (ELSA), a cohort of older men and women repre-
sentative of the English population. This is an update with 
a longer follow-up of previously published findings [20]. 
Participants were aged 65.3 on average (range 50 to over 
90) when they completed a 4-item questionnaire assess-
ing affective well-being (items such as “I enjoy the things 
that I do”; “I enjoy being in the company of others”), to-
gether with covariates. Participants were followed up for 
an average of 13 years (16 years maximum), during which 
time 3,379 died. The association between all-cause mor-
tality and quartiles of enjoyment of life is summarised in 
the top panel of Table 1. In absolute terms, 42.7% of the 
individuals in the lowest quartile died, compared with 
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21.1% of those who reported high enjoyment of life. The 
results of the Cox regression show a graded association 
with survival after adjustment of age, sex and ethnicity, 
with a HR of 0.49 for the highest enjoyment group, indi-
cating more than 50% reduction in relative risk.

The issue of reverse causation was addressed in this 
analysis by excluding deaths that took place close to the 
time when enjoyment ratings were made. In the second 
panel of Table 1, deaths occurring within 48 months of 
the assessment of enjoyment were excluded, reducing the 
risk of confounding with terminal decline. It is evident 
that the HRs for enjoyment of life remained very similar 
to those in the full analysis, indicating that reverse causa-
tion is unlikely. 

The lower section of Table 1 summarises the impact 
of various confounding factors. Different sets of con-
founders have been added into the statistical models, 
and the extent to which they explain the protective ef-
fect of high enjoyment of life has been tested by evaluat-
ing how closely the HR moved towards 1 (equipoise). 
Taking demographic factors such as education, wealth, 
employment status and marriage into account had a 

moderate influence, accounting for 15.7% of the pro-
tective association with high enjoyment. Initial health, 
including the presence at baseline of serious illness and 
poor self-rated health, had a slightly greater impact 
(21.6% variance), as did the presence of poor cognitive 
function and disability at baseline. Interestingly, in-
cluding depression and distress in the model had a quite 
modest effect, reinforcing the argument that subjective 
well-being is distinct from negative psychological states. 
Finally, health behaviours including smoking and phys-
ical inactivity reduced the association between enjoy-
ment of life and survival by 15.7%. When all these co-
variates were added simultaneously, the HR for high 
enjoyment was 0.76, indicating that around half of the 
relationship between well-being and survival was ex-
plained by these factors. Nonetheless, high enjoyment 
was still associated with a markedly reduced hazard of 
dying, showing that the influence of confounders is lim-
ited.

It is not of course possible to draw causal conclu-
sions from longitudinal observational studies, since 
there may be unmeasured confounders that account 

Table 1. Enjoyment of life and survival over an average of 13 years

Enjoyment quartile Fatalities, n Fatalities, % Hazard ratio (95% CI)1 p

1 (Low) 1,228/2,879 42.7 1 (ref.)
2 749/1,980 38.8 0.77 (0.70–0.84) <0.001
3 1,004/3,145 31.8 0.62 (0.57–0.68) <0.001
4 (High) 398/1,884 21.1 0.49 (0.43–0.54) <0.001

Excluding deaths within 48 months of baseline
1 (Low) 921/2,572 35.8 1 (ref.)
2 629/1,860 33.8 0.82 (0.75–0.91) <0.001
3 848/2,989 28.4 0.66 (0.60–0.73) <0.001
4 (High) 348/1,486 19.0 0.53 (0.46–0.60) <0.001

Analytic models Hazard ratio for high 
versus low enjoyment 
(95% CI)

Explained, 
%

Base model (age, sex, ethnicity) 0.49 (0.43–0.54)
Base + demographics (education, wealth, employment, marital status) 0.57 (0.51–0.64) 15.7
Base + health (self-rated health, cancer, coronary heart disease, stroke,

diabetes, chronic lung disease, arthritis) 0.60 (0.53-0.67) 21.6
Base + cognitive function and disability (mobility, impaired activities of 

daily living) 0.61 (0.54-0.69) 25.3
Base + mental health (clinical depression, depressive symptoms) 0.57 (0.50-0.65) 15.7
Base + health behaviour (smoking, alcohol, physical activity) 0.57 (0.50-0.64) 15.7
Base + all factors combined 0.76 (0.67-0.86) 52.9

1 Adjusted for age, sex, and ethnicity.
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for the associations between subjective well-being and 
survival. But there is compelling evidence that in addi-
tion to mortality, greater well-being predicts reduced 
incidence of serious illnesses such as coronary heart 
disease [21], and the development of physical impair-
ment and disability at older ages. For instance, an 
8-year study of 3,199 men and women aged 60 and over 
showed that greater enjoyment of life at baseline was 
associated with reduced incident impairment in activ-
ities of daily living and faster gait speed independently 
of demographic factors and baseline health and de-
pressive symptoms [22]. There are also indications that 
lower subjective well-being predicts cognitive decline 
and dementia risk after taking clinical risk factors into 
account [23, 24].

The pathways through which subjective well-being is 
related to health likely involve both behavioural and bi-
ological processes. On average, older people with great-
er affective and eudaimonic well-being have more pru-
dent and healthier lifestyles; they are more physically 
active in their leisure time, enjoy better sleep, healthier 
diets, and use preventive services such as cancer screen-
ing tests and vaccinations more conscientiously [13, 25]. 
So, part of the explanation of the link between happiness 
and subsequent disease or mortality relates to people’s 
activities and habits. Happiness has also been associated 
with favourable profiles of health-related biomarkers, 
including lower cortisol output, lower concentrations of 

inflammatory biomarkers such as C-reactive protein 
and interleukin-6, and reduced allostatic load [13]. This 
raises the possibility that greater subjective well-being 
inhibits chronic activation of physiological processes 
that enhance risk of physical illness. However, much of 
the research on mechanisms published to date has been 
cross-sectional, and relatively few longitudinal studies 
linking greater well-being to biology and thence to bet-
ter health have yet been published [26]. These mecha-
nisms are likely relevant across the lifespan. But they are 
particularly relevant to gerontology because of the great-
er vulnerability of older people to health shocks, and be-
cause reductions in physical capability and cognitive re-
serve coupled with chronic allostatic load will increase 
the risks associated with disturbances in biological regu-
lation.

Broader Implications of Happiness at Older Ages

Sustained good health is of course highly desirable, 
but it is not the only important feature of ageing well. 
Another reason for taking happiness seriously in geron-
tology is that it is associated with numerous other fea-
tures of a good life in later years. Studies of younger and 
middle-aged people have documented links between 
subjective well-being and more satisfactory personal and 
social relationships, work performance, and prosocial 

Table 2. Subjective well-being and non-health outcomes 4 years after baseline [31]

Domain Findings associated with greater subjective well-being 

Personal relationships Reduced risk of divorce among people married at baseline
More close relationships controlling for baseline relationships
Increased contact with friends among people with low contact at baseline
Lower loneliness controlling for baseline loneliness

Social activities Greater participation in clubs and organisations controlling for baseline activity
Increased likelihood of continuing to volunteer regularly among people volunteering

at baseline
Increased likelihood of cultural participation among people not culturally active at 

baseline

Financial Increased likelihood of higher wealth controlling for baseline wealth

Lifestyle Increased likelihood of moderate/vigorous physical activity among people inactive at
baseline

Increased likelihood of eating ≥5 portions of fruit and vegetables per day among
people not eating this at baseline

Increased likelihood of sleep being rated good or very good controlling for baseline 
ratings
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behaviours such as volunteering [27, 28], and similar 
processes may apply among older people. Some early 
studies failed to show stable longitudinal associations 
[29, 30], but more recent work has established wide-rat-
ing associations between subjective well-being and vari-
ous aspects of life outside the health domain. In an anal-
ysis of ELSA involving over 7,000 participants with an 
average age of 67 years (range 50–100+) [31], partici-
pants provided estimates of the meaningfulness of their 
lives (an aspect of eudaimonic well-being). They rated 
the extent to which they felt that the things they did in 
life were worthwhile on a scale from 0 (not at all worth-
while) to 10 (very worthwhile). Ratings averaged 7.41, but 
ranged right across the scale. Higher ratings were associ-
ated with better health, less pain and disability, and more 
favourable biomarkers (C-reactive protein, vitamin D 
concentration, white blood cell count, etc.), after control-
ling statistically for age, sex, education and social class. 
But in addition, worthwhile ratings predicted positive 
changes in the social, psychological, economic and be-
havioural domains over a 4-year period. As can be seen 
in Table 2, people with higher ratings of doing worth-
while things in life had favourable outcomes in the per-
sonal, social, economic, and behavioural domains. Find-
ings ranged from a reduced risk of divorce, to taking up 
a healthier diet, better sleep, and increased cultural par-
ticipation. Similar longitudinal relationships have been 
reported in other studies [32, 33]. All these aspects of 
people’s lives will improve the opportunities for an en-
gaged and vital older age. It seems that the ramifications 
of subjective well-being spread far beyond health and 
disability.

Happiness Is Malleable and Can Be Enhanced

The fourth reason for investing in happiness in geron-
tology is the notion that subjective well-being is not stat-
ic, but can be enhanced. Although happiness has a ge-
netic underpinning [34], it fluctuates through the life 
course, and there are multiple factors that have an impact 
on subjective well-being at older ages. Analyses of chang-
es in evaluative well-being in population cohorts indicate 
that social factors such as reductions in loneliness and 
more positive social support are as important as sustained 
health and lack of disability in predicting increases over 
an 8-year period [35]. An effective intervention pro-
gramme that captures these elements might not only im-
prove well-being but have an impact on social activity, 
health and cognitive function. This is an active area of 

research, though much of the effort in this field is focused 
on the young in the hope that programmes might set 
them on life trajectories that reduce mental ill-health, and 
promote educational attainment and enduring social re-
lationships. Other studies have involved working people 
in mid-life or groups at high risk of mental ill-health [36, 
37]. Potentially, interventions might also have an effect 
on disease onset and healthy life expectancy among older 
individuals. But there are many challenges that need to be 
addressed. 

The first requirement is developing programmes that 
reliably increase well-being over sustained periods among 
older people. Existing programmes are broadly of two 
types. First are interventions directed specifically at in-
creasing subjective well-being, including mindfulness 
training, gratitude interventions, positive psychotherapy, 
and other methods [38]. A review of mindfulness inter-
ventions for older adults concluded that effects were 
mixed, due in part to weak methodologies [39]. The sec-
ond group comprise procedures that may impact happi-
ness but not necessarily as the primary outcome; exam-
ples include enhancing physical activity, increasing social 
activity or cultural engagement [40, 41]. To date, most 
well-being interventions have measured outcomes over 
relatively short periods of 12–18 months. Such effects are 
worthwhile, but are unlikely to promote enhanced health 
unless sustained for longer periods. We also know little 
about how large improvements would have to be to have 
a convincing impact on health. Thus, definitive studies 
establishing long-term effects of interventions on happi-
ness and subsequently on the health of older men and 
women have yet to be conducted. Nonetheless, the field 
holds great promise.

Conclusions

A strong case can be made for the assessment of sub-
jective well-being not only at the individual level, but in 
large scale surveys of older people [42]. Although there 
are challenges in the interpretation of self-report mea-
sures of well-being [43], the monitoring of happiness pro-
vides valuable information about demographic trends, 
and might also be useful in gauging the impact of public 
policy. This is a fertile area of research and practice and 
opens up possibilities for gerontology from multiple per-
spectives ranging from economics and sociology, through 
psychology, to health and biology.



SteptoeGerontology6
DOI: 10.1159/000501124

References

 1 Charles ST, Carstensen LL. Social and emo-
tional aging. Annu Rev Psychol. 2010; 61(1): 

383–409.
 2 Diener E, Oishi S, Tay L. Advances in subjec-

tive well-being research. Nat Hum Behav. 
2018 Apr; 2(4): 253–60.

 3 Helliwell JF, Aknin LB. Expanding the social 
science of happiness. Nat Hum Behav. 2018 
Apr; 2(4): 248–52.

 4 Dockray S, Steptoe A. Positive affect and psy-
chobiological processes. Neurosci Biobehav 
Rev. 2010 Sep; 35(1): 69–75.

 5 Stone AA, Mackie C, editors. Subjective Well-
Being: Measuring Happiness, Suffering, and 
Other Dimensions of Experience. Washing-
ton (DC): National Academies Press; 2013.

 6 Kashdan TB, Biswas-Diener R, King LA. Re-
considering happiness: the costs of distin-
guishing between hedonics and eudaimonia. 
J Posit Psychol. 2008; 3(4): 219–33.

 7 VanderWeele TJ. On the promotion of hu-
man flourishing. Proc Natl Acad Sci USA. 
2017 Aug; 114(31): 8148–56.

 8 Seligman ME. Flourish: A New Understand-
ing of Happiness and Wellbeing. London: 
Nicholas Brealey Publishing; 2011.

 9 Pinquart M, Duberstein PR. Depression and 
cancer mortality: a meta-analysis. Psychol 
Med. 2010 Nov; 40(11): 1797–810.

10 Park M, Katon WJ, Wolf FM. Depression and 
risk of mortality in individuals with diabetes: 
a meta-analysis and systematic review. Gen 
Hosp Psychiatry. 2013 May-Jun; 35(3):  
217–25.

11 Steptoe A. Depression and negative emotions. 
In: Kivimäki M, Batty GD, Steptoe A, Kawa-
chi I, editors. The Routledge International 
Handbook of Psychosocial Epidemiology. 
London: Routledge; 2018. pp. 136–55.

12 Larsen JT, Hershfield HE, Stastny BJ, Hester 
N. On the relationship between positive and 
negative affect: their correlation and their co-
occurrence. Emotion. 2017 Mar; 17(2):  
323–36.

13 Steptoe A. Happiness and Health. Annu Rev 
Public Health. 2019 Apr; 40(1): 339–59.

14 Martín-María N, Miret M, Caballero FF, Ri-
co-Uribe LA, Steptoe A, Chatterji S, et al. The 
impact of subjective well-being on mortality: 
a meta-analysis of longitudinal studies in the 
general population. Psychosom Med. 2017 
Jun; 79(5): 565–75.

15 Engberg H, Jeune B, Andersen-Ranberg K, 
Martinussen T, Vaupel JW, Christensen K. 
Optimism and survival: does an optimistic 
outlook predict better survival at advanced 
ages? A twelve-year follow-up of Danish no-
nagenarians. Aging Clin Exp Res. 2013 Oct; 

25(5): 517–25.
16 Zaninotto P, Wardle J, Steptoe A. Sustained 

enjoyment of life and mortality at older ages: 
analysis of the English Longitudinal Study of 
Ageing. BMJ. 2016 Dec; 355:i6267.

17 Liu B, Floud S, Pirie K, Green J, Peto R, Beral 
V; Million Women Study Collaborators. Does 
happiness itself directly affect mortality? The 
prospective UK Million Women Study. Lan-
cet. 2016 Feb; 387(10021): 874–81.

18 Kubzansky LD, Kim ES, Salinas J, Huffman 
JC, Kawachi I. Happiness, health, and mortal-
ity. Lancet. 2016 Jul; 388(10039): 27.

19 Gerstorf D, Hülür G, Wagner GG, Kunzmann 
U, Ram N. Terminal change across facets of 
affective experience and domain satisfaction: 
Commonalities, differences, and bittersweet 
emotions at the end of life. Dev Psychol. 2018 
Dec; 54(12): 2382–402.

20 Steptoe A, Wardle J. Enjoying life and living 
longer. Arch Intern Med. 2012 Feb; 172(3): 

273–5.
21 Boehm JK, Kubzansky LD. The heart’s con-

tent: the association between positive psycho-
logical well-being and cardiovascular health. 
Psychol Bull. 2012 Jul; 138(4): 655–91.

22 Steptoe A, de Oliveira C, Demakakos P, Zani-
notto P. Enjoyment of life and declining phys-
ical function at older ages: a longitudinal co-
hort study. CMAJ. 2014 Mar; 186(4):E150–6.

23 Sutin AR, Stephan Y, Terracciano A. Psycho-
logical well-being and risk of dementia. Int J 
Geriatr Psychiatry. 2018 May; 33(5): 743–7.

24 Boyle PA, Buchman AS, Barnes LL, Bennett 
DA. Effect of a purpose in life on risk of inci-
dent Alzheimer disease and mild cognitive 
impairment in community-dwelling older 
persons. Arch Gen Psychiatry. 2010 Mar; 

67(3): 304–10.
25 Kim ES, Strecher VJ, Ryff CD. Purpose in life 

and use of preventive health care services. 
Proc Natl Acad Sci USA. 2014 Nov; 111(46): 

16331–6.
26 Boyle CC, Cole SW, Dutcher JM, Eisenberger 

NI, Bower JE. Changes in eudaimonic well-
being and the conserved transcriptional re-
sponse to adversity in younger breast cancer 
survivors. Psychoneuroendocrinology. 2019 
May; 103: 173–9.

27 Lyubomirsky S, King L, Diener E. The bene-
fits of frequent positive affect: does happiness 
lead to success? Psychol Bull. 2005 Nov; 

131(6): 803–55.
28 Boehm JK, Lyubomirsky S. Does happiness 

promote career success? J Career Assess. 
2008; 16(1): 101–16.

29 Cropanzano R, Wright TA. A 5-year study of 
change in the relationship between well-being 
and job performance. Consult Psychol J. 
1999; 51(4): 252–65.

30 Thoits PA, Hewitt LN. Volunteer work and 
well-being. J Health Soc Behav. 2001 Jun; 

42(2): 115–31.
31 Steptoe A, Fancourt D. Leading a meaningful 

life at older ages and its relationship with so-
cial engagement, prosperity, health, biology, 
and time use. Proc Natl Acad Sci USA. 2019 
Jan; 116(4): 1207–12.

32 Hill PL, Turiano NA, Mroczek DK, Burrow 
AL. The value of a purposeful life: sense of 
purpose predicts greater income and net 
worth. J Res Pers. 2016 Dec; 65: 38–42.

33 Ong AD, Kim S, Young S, Steptoe A. Positive 
affect and sleep: A systematic review. Sleep 
Med Rev. 2017 Oct; 35: 21–32.

34 Okbay A, Baselmans BM, De Neve JE, Turley 
P, Nivard MG, Fontana MA, et al.; LifeLines 
Cohort Study. Genetic variants associated 
with subjective well-being, depressive symp-
toms, and neuroticism identified through ge-
nome-wide analyses. Nat Genet. 2016 Jun; 

48(6): 624–33.
35 Steptoe A, Lassale C. Happiness at older ages. 

In: Clark AE, Flèche S, Layard R, Powdthaveee 
N, Ward G, editors. The Origins of Happi-
ness: The science of well-being over the life 
course. Princeton: Princeton University 
Press; 2018. p. 129–50.

36 Bostock S, Crosswell AD, Prather AA, Steptoe 
A. Mindfulness on-the-go: effects of a mind-
fulness meditation app on work stress and 
well-being. J Occup Health Psychol. 2019 Feb; 

24(1): 127–38.
37 Kuyken W, Warren FC, Taylor RS, Whalley 

B, Crane C, Bondolfi G, et al. Efficacy of 
Mindfulness-based cognitive therapy in pre-
vention of depressive relapse: an individual 
patient data meta-analysis from randomized 
trials. JAMA Psychiatry. 2016 Jun; 73(6): 565–
74.

38 Bolier L, Haverman M, Westerhof GJ, Riper 
H, Smit F, Bohlmeijer E. Positive psychology 
interventions: a meta-analysis of randomized 
controlled studies. BMC Public Health. 2013 
Feb; 13(1): 119.

39 Geiger PJ, Boggero IA, Brake CA, Caldera CA, 
Combs HL, Peters JR, et al. Mindfulness-
based Interventions for older adults: a review 
of the effects on physical and emotional well-
being. Mindfulness (N Y). 2016 Apr; 7(2): 

296–307.
40 Ronzi S, Orton L, Pope D, Valtorta NK, Bruce 

NG. What is the impact on health and wellbe-
ing of interventions that foster respect and so-
cial inclusion in community-residing older 
adults? A systematic review of quantitative 
and qualitative studies. Syst Rev. 2018 Jan; 

7(1): 26.
41 Windle G, Hughes D, Linck P, Russell I, 

Woods B. Is exercise effective in promoting 
mental well-being in older age? A systematic 
review. Aging Ment Health. 2010 Aug; 14(6): 

652–69.
42 Stone AA. A rationale for including a brief as-

sessment of hedonomic well-being in large-
scale surveys. Forum Health Econ Policy. 
2011; 14(3): 1–13.

43 Benjamin DJ, Cooper KB, Heffetz O, Kimball 
M. Challenges in constructing a survey-based 
well-being index. Am Econ Rev. 2017 May; 

107(5): 81–5.


