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Abstract

ciation differs between older men and women.

Objectives Higher levels of happiness are associated with longer life expectancy. Our study assessed the extent
to which various factors explain the protective effect of happiness on all-cause mortality risk, and whether the asso-

Methods Using data from the Singapore Longitudinal Aging Studies (N=6073) of community-dwelling older adults
aged > 55 years, we analyzed the association of baseline Likert score of happiness (1 =very sad to 5=very happy)

and mortality from mean 11.7 years of follow up. Cox regression models were used to assess the extent to which con-
founding risk factors attenuated the hazard ratio of association in the whole sample and sex-stratified analyses.

Results Happiness was significantly associated with lower mortality (p <.001) adjusted for age, sex and ethnic-

ity: HR=0.85 per integer score and HR=0.57 for fairly-or-very happy versus fairly-or-very sad. The HR estimate (0.90
per integer score) was modestly attenuated (33.3%) in models that included socio-demographic and support, lifestyle
or physical health and functioning factor, but remained statistically significant. The HR estimate (0.94 per integer
score) was substantially attenuated (60%) and was insignificant in the model that included psychological health

and functioning. Including all co-varying factors in the model resulted in statistically insignificant HR estimate (1.04
per integer score). Similar results were obtained for HR estimates for fairly-to-very happy versus fairly-to- very sad).

Discussion Much of the association between happiness and increased life expectancy could be explained by socio-
demographic, lifestyle, health and functioning factors, and especially psychological health and functioning factors.

Keywords Happiness, Mortality, Positive affect, Longevity, Well-being

Translation significance

Higher levels of happiness are associated with longer life
expectancy but the mechanisms of the relationship are
not well investigated. Our results suggest that the pres-
ence of depression and self-perceived health and func-
tioning explains almost all the relationship between
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happiness and mortality, and that happiness cannot be
disentangled from a broader construct of psychological
wellbeing and holistic health. Simply put, happy people
live longer because happy people are healthy people. Poli-
cymaking should realistically adopt tangible strategies
such as preventing or alleviating depression, improving
physical and mental health, and psychological function-
ing and wellbeing.

Do happy people live longer? Happiness and joy are
positive emotions and moods, in contrast to negative
emotions and moods (such as anger and sadness). They
are respectively positive affect (PA) and negative affect
(NA) components of a broad construct of subjective well-
being (SWB) —a third component being life satisfaction,
pertaining to the cognitive evaluation of one’s own life
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[1]. The relationship between SWB and health and lon-
gevity has been the focus of a large number of studies in
recent decades.

Studies have shown that SWB is associated with
increased longevity [2-8]. Among the components
of SWB, PA, rather than NA, appears to influence life
expectancy [9, 10]. For example, using longitudinal data
from a 22-year follow up cohort study, Gana, Broc [11]
found that when all the SWB components (i.e., LS, PA
and NA) were included in one model, only PA was sig-
nificantly associated with longer life expectancy. There
has also been some evidence suggesting that it is the fre-
quency, rather than intensity, of PA that is more strongly
related to well-being [12]. Given the importance of inves-
tigating and understanding the role of PA in promoting
health and longevity, there are questions about the mech-
anisms and pathways through which happiness leads to
health and longevity, as well as the question of gender
differences. These have yet to be adequately addressed.

Socioeconomic, behavioral, mental, and physical health
factors plausibly explain the link between happiness or
SWB and longevity. They determine instrumental access
to healthcare, avoidance of health risk, coping and resil-
ience, and severity and outcomes of illnesses that eventu-
ally lead to premature death. Studies that have attempted
to investigate these mechanistic links between PA and
mortality have produced inconsistent results. While
some studies have found that PA influences various
health-related outcomes such as the avoidance of cardio-
vascular disease [13, 14], decreased symptoms and pain
[15], and the adoption and maintenance of a healthy life-
style [16], other studies have reported negative findings
[17, 18]. Discrepant findings may largely be explained
by “the variability in controlling for confounders across
studies” [19]. Yet, even among studies that have con-
trolled for similar sets of confounders, some divergence
in results remain. For instance, Chei, Lee [19] in their
analysis of data from 4,478 Singaporean men and women
found happiness to be associated with lower mortality
in both sexes after controlling for health, lifestyle, social
and demographic variables. On the other hand, analyzing
data from 719,671 women in the United Kingdom, Liu,
Floud [20] concluded that happiness was not related to
mortality after controlling for similar covariates which
included self-rated health, various physical and mental
health condition, and lifestyle and sociodemographic
variables.

Apart from the differences in how happiness was meas-
ured and/or cultural differences, gender differences may
explain the differing results. It is possible that the effect of
happiness on mortality may be more potent for men than
it is for women. A meta-analysis of studies showed that
although subjective well-being was a protective factor for
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mortality, the protective effect was markedly stronger in
men than women (Martin-Maria et al., 2017). The same
conclusion was drawn for studies that used similar con-
structs such as optimism [21], life satisfaction, [22, 23],
and enjoyment of life [24].

There are also limited numbers of studies investigating
the link between happiness and mortality in Asian popu-
lations, which have socio-cultural views and perceptions
about happiness that differ from the West [25-27]. Sin-
gapore, as a multiracial and multicultural Asian nation
with a diverse mix of Chinese, Malay, Indian, and other
races, holds the potential to offer valuable and pertinent
insights for research on Asian populations. In this study,
we investigated the association between happiness and
all-cause mortality among middle-aged and older adults
in Singapore, and examined the extent that this asso-
ciation can be explained by socio-demographic, lifestyle,
health and functioning factors, and especially psycho-
logical health and functioning factors. We also examined
whether the association between happiness and mortality
differs by gender.

Methods

Study population

The present study used data from two combined popula-
tion cohorts in the Singapore Longitudinal Aging Stud-
ies (SLAS), a population-based study on aging and health
transitions. The SLAS recruited community-dwelling
older adults aged>55 years, excluding individuals who
were unable to participate due to severe physical or men-
tal disability. Participants completed face-to-face inter-
views conducted by trained nurses at the participants’
homes, and clinical, physical and functional performance
tests and blood draws were conducted at a local study
site facility. A comprehensive range of demographic,
psycho-social, behavioral, health-related data were col-
lected from the first cohort in 2003—-2005 (N=2,804) and
the second cohort in 2009-2010 (N'=3,270). Full details
of the methodology of the two cohorts are available else-
where [28-30]. The study was approved by the Institu-
tional Review Board (IRB) of the National University of
Singapore and all study participants provided informed
consent. One case was excluded from analysis due to
missing values and the analytic sample comprised of 6073
participants (62.8% female) for all-cause mortality.

Measurements

Happiness

Happiness was measured via an approach that has been
used in previous studies [20, 31-33], using a single item
question. At baseline, participants were asked to respond
to a question: “Do you feel that your life at present is...”

with response options being “very happy’, “fairly happy”’,



Song et al. BMC Geriatrics (2023) 23:440

“neither happy nor sad’, “fairly sad’, or “very sad” Happi-
ness was operationalized as both a continuous variable
that ranges in values from 1=very sad to 5=very happy,
and an ordinal variable with 3 categories (very or fairly
happy, neither happy nor sad, very or fairly sad). We
combined the “very” and “fairly” categories because of
the low number of “very sad” participants.

Explanatory variables

Sociodemographic  variables include questionnaire
responses to age, gender, ethnicity (Chinese, Malay,
Indian, Others), highest education (none, primary
school, secondary/institute of technical education, post-
secondary), housing type (1-2 room, 3-room, 4—5 room,
others), and marital status (single, married, divorced/sep-
arated, widowed). Instrumental social support score for
each participant was computed from their responses to
questions on how frequent they receive phone calls and
visits from friends or relatives as well as whether they
report having a confidant.

Lifestyle variables include participant’s smoking habit
(0O=never smoker, 1=past smoker, 2=current smoker,
and alcohol intake (0=never or less than once/week,
1=sometimes [once or more/month but less than once/
week], and 2=0ften [once or more/week]). Frequency
of participation in multiple categories of physical, social
and productive activities were measured on a Likert
response scores (1="“never or less than once a month’,
2="“sometimes: more than once a month but less than
once a week’, and 3="often: once or a week or more”),
and participants’ responses were summed to derive their
physical activity, social activity, and productive activity
scores respectively [28]. A healthy lifestyle index was
also created from combining responses to questions ask-
ing whether they watched what they eat, exercise regu-
larly (i.e. 2-3 times a week), had good sleep, had time
for leisure and relaxation, smoke or consume alcoholic
drinks.

Cognitive health

The presence of cognitive impairment was assessed by
a clinical screening and assessment protocol to diag-
nose mild cognitive impairment (MCI) and dementia.
The procedures involved Mini Mental State Examina-
tion (MMSE) screening, Clinical Dementia Rating Scale
(CDR) assessment, neurocognitive battery testing of cog-
nitive deficits, and expert panel consensus diagnosis of
MCI or dementia has been described in detail in previous
publications [34].

Psychological health
Psychological health variables include participants’ his-
tory of mental illness (yes/no), if they were taking any
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antidepressant (yes/no), and the presence of depressive
symptoms. The 15-item version of the Geriatric Depres-
sion Scale [GDS; [35]] was used to detect depressive
symptoms (GDS >5) at baseline, and has been shown in
older adults in Singapore to possess high criterion valid-
ity for determining the presence of major depression [36].

Physical health

For the purpose in this study, we included a superfluous
number of related but distinct health indices commonly
used in clinical research that are known important pre-
dictors of health outcomes including mortality but show
low correlations to each other in this study.

The presence of major chronic diseases was deter-
mined by self-reported history of diagnosis or treat-
ment, verified by drug names on medication packages,
and/or clinical measurements or blood tests. These
included diabetes (self-report or fasting blood glu-
cose>5.6 mmol/L), hypertension (self-reported history
or systolic blood pressure > 140 mm Hg or diastolic blood
pressure >90 mmHg), heart disease (self-report history
including history of cardiac procedures), stroke (self-
report), chronic obstructive pulmonary disease (FEV1/
FVC<0.70)) and chronic kidney disease (CKD defined by
eGFR<60 ml/min/1.73 m), and multi-morbidity (count
of all chronic diseases).

The frailty index (FI) is a continuous measure of frailty
that has been shown in many studies to predict mortal-
ity [37]. The FI variable is a continuous variable calcu-
lated based a cumulative deficit model, which takes into
account the presence and/or severity of deficits in the
form of presenting diseases, disabilities, and abnormali-
ties from clinical examinations. Following a standard
procedure for construction of index [38], FI was assessed
in our study from 98 possible deficits across multiple
systems, generating summed scores of binary variables
(0=no, 1=yes) such as falls, hearing impairment, physi-
cal functioning limitation, poor self-rated health, obesity,
history of medical conditions, and other health-related
deficits [39]. The index is expressed as a fractional count
measure: (number of known deficits /number of evalu-
able deficit) with values potentially varying from O to
1, higher fractional values denoting greater frailty [40].
Using a recommended minimum number of 30 deficits,
the FI has been shown to be invariant to the number or
type of deficits: the results yielded by the frailty index are
consistent between different surveys which do not use
the same deficits or the same number of deficits [38].

Functional limitations and disability

The participant’s mobility status was assessed and clas-
sified as immobile, wheelchair independent, walks with
help of one person, or independent. A total count of
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dependencies on instrumental and basic activities of
daily living (ADL) was used to assess functional dis-
ability. The SF12 health functioning status was assessed
using the Physical Component Score (PCS) and the
Mental Component Score (MCS). Participants’ self-
rated global health was rated as 1=excellent, 2=very
good, 3=good, 4=fair, 5=poor.

Mortality

The date and cause of death of the participants after
baseline assessment was obtained by using their unique
national registration identification card (NRIC) num-
ber for computerized record linkage with the National
Death Registry of Singapore (NDR) via the National
Disease Registry Office of the Ministry of Health Sin-
gapore. The NDR maintains all records of deaths that
occurred in Singapore, and death registration is virtu-
ally complete in Singapore.

Statistical analysis

Cox regression analysis was performed to estimate
the association between happiness and mortality with
survival time was measured in years from baseline to
date of death or 31st March 2021. The contribution of
sociodemographic and support, cognitive health, psy-
chological health and functioning, physical health and
functioning, and lifestyle factors in explaining the asso-
ciation between happiness and mortality was evaluated
in separate sequential models. Model 1 was the base
model, adjusted for age, gender, and ethnicity. Mod-
els 2 to 6 adjusted for different set of confounders —
sociodemographic and support (Model 2), cognitive
health (Model 3), psychological health and functioning
(Model 4), physical health and functioning (Model 5),
and lifestyle (Model 6). The final model, Model 7, was
adjusted for all the confounding variables. To ascertain
the percentage of the association between happiness
and reduced mortality that may be explained by the dif-
ferent sets of confounders, we evaluated how much fur-
ther the hazard ratio (HR) for happiness moved towards
equipoise (i.e., HR=1) in each model compared to the
base model. For sensitivity analysis, we repeated the
analyses using the nominal happiness variable (fairly-
to-very happy versus fairly-to-very sad). To assess
whether the association between happiness and mortal-
ity differs between men and women, we performed the
Cox regression analysis separately for men and women
with both the base model (Model 1) and the model
adjusted for all potential confounders (Model 2). All
analyses were performed using IBM SPSS v25. Values
of p <0.05 were considered significant.
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Results

At baseline, 1072 (17.8%) participants reported being
very happy, 3652 (60.7%) were fairly happy, 1183
(19.7%) were neither happy nor sad, 87 (1.4%) were
fairly sad, and 21 (0.3%) participants reported being
very sad. Table 1 presents the demographic, social, and
behavioral characteristics of the study participants by
their level of happiness. Age, gender, ethnicity, educa-
tion level, housing type, marital status, instrumental
support score, physical activity score, social activity
score, productive activity score and healthy lifestyle
index were significantly associated with happiness
both in unadjusted analysis and analysis adjusted for
age, gender, and ethnicity. Participants’ health indices
according to their level of happiness are presented in
Table 2. Cognitive impairment, self-rated global health,
depression, MCS, diabetes, heart disease, stroke, multi-
morbidity, frailty index, and PCS were significantly
associated with happiness in both unadjusted models
and models adjusted for age, gender, and ethnicity.

A total of 1337 (22%) deaths were observed from
71,331 person-years of follow up observation: 190
(17.7%) deaths among very happy participants, 786
(21.5%) deaths among fairly happy participants, 298
(25.2%) deaths among neither happy nor sad par-
ticipants, 36 (41.4%) deaths among the fairly sad par-
ticipants, and 10 (47.6%) deaths among the very sad
participants. Table 3 presents the mortality rate by
the level of happiness for the whole sample and for
men and women separately. In Cox regression models
(Table 4), happiness was significantly associated with
mortality in the base model (p<0.001) adjusted for
age, sex and ethnicity: HR=0.85 per integer score and
HR=0.57 for fairly-or-very happy versus fairly-or-very
sad. The strength of association was modestly attenu-
ated (by 33.3%) in models that included socio-demo-
graphic and support factor, lifestyle factor or physical
health and functioning factor, but remained statistically
significant (HR=0.90 per integer score). However, the
HR estimate (0.85 per integer score) remained virtually
unaltered in the model that included cognitive health
factor. On the other hand, the HR estimate (0.94 per
integer score) was substantially attenuated (by 60%)
and was insignificant in the model that included psy-
chological health and functioning. In the final model
that included all co-varying factors, there was no statis-
tically significant association with mortality (HR=1.04
per integer score). In this model, adjusted for all con-
founders, age, gender, ethnicity, housing type, instru-
mental social support score, self-rated health, diabetes,
COPD, CKD, heart disease, IADL dependency, social
activities score, smoking frequency, and alcohol intake
frequency were significantly associated with mortality.
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Table 2 Health indices of study population (n=6073) by continuum of happiness-sadness
Health indices Level of Happiness Age, sex,
Full sample Very Happy Fairly Neither Fairly Sad Very Sad F/X? p ethnicity
(n=1072)  Happy (n=1183) (n=87) (n=21) adjusted p
(n=3652)
Cognitive impair-  16.7 (985) 14.0 (147) 15.6 (555) 20.1 (229) 36.6 (30) 60.0 (12) 68.45 <.001 <.001
ment
Depression 9.3 (563) 2.7 (29) 6.7 (219) 20.1 (239) 65.6 (57) 714(15) 690.26 <.001 <.001
MCS score 544+79 576+6.0 548+6.9 51.3+99 425+10.7 41.2+£90 16924 <.001 <.001
Self-rated global  3.1+.8 27+8 32+7 35+.7 38+38 38+10 169.95 <.001 <.001
health
Central obesity 6.6 (402) 5.6 (60) 6.6 (241) 74 (87) 9.2 (8) 95(2) 407 40 43
Diabetes 16.3 (991) 15.1(162) 15.5 (565) 19.2 (227) 23.0(20) 333(7) 1749  .002 026
Heart disease 12.2 (740) 10.5(113) 11.0 (403) 15.3(181) 322(28) 286 (6) 3850 <.001 <.001
Stroke 3.9(235) 34 (36) 33(121) 54 (64) 9.2 (8) 9.5(2) 1991 001 012
Chronic kidney 4.9 (295) 48(51) 4.8(175) 5.1 (60) 5.7(5) 1(4.8) 32 98 .99
disease
COPD 25.1(1162) 224(178) 249 (711) 27.7 (244) 339(21) 27.3(3) 8.77 07 .16
Number 24415 22+14 23+15 2616 32415 35+23 19.23 <.001  <.001
of chronic
diseases
Frailty Index 12+.07 .10+.06 11+.07 14+.08 20£.09 24+.10 10847 <.001 <.001
PCS score 486+7.2 50.7+6.1 489+6.8 46.2£8.1 42.1+£103 394+12.1 8710  <.001 <.001
Depression: GDS > 5 or history of depression or anti-depressant medication
Chronic kidney disease (eGFR <60 ml/min/1.73 m; COPD: FEV1/FVC<0.70
Self-rated global health: (1 =excellent, 2=very good, 3 =good, 4 =fair, 5=poor)
Table 3 Mortality rates (n=6073) by continuum of happiness-sadness
Level of Happiness
Full sample Very Happy Fairly Happy Neither Fairly Sad Very Sad
Whole sample
No. of participants 6073 1072 3652 1183 87 21
Person-years of observation 71,3310 12,845.0 43,349.1 13,358.2 9035 168.6
No. of deaths 1337 190 786 298 36 10
Deaths/1000 p-y 18.7 14.8 18.1 223 3938 59.3
Crude HR (95%Cl) NA 0.23(0.12-043) 0.28 (0.15-0.52) 0.35 (0.19-0.66) 0.63(0.31-1.28) 1
Men
No. of participants 2258 421 1304 457 42 9
Person-years of observation 25,1628 4886.6 14,596.4 4908.2 4253 62.6
No. of deaths 695 99 403 157 21 6
Deaths/1000 p-y 276 203 276 320 494 958
Crude HR (95%Cl) NA 0.18 (0.08-0.42) 0.25(0.11-0.56) 0.30 (0.13-0.67) 046 (0.19-1.14) 1
Women
No. of participants 3815 651 2348 726 45 12
Person-years of observation 46,168.2 79584 28,752.7 84499 478.2 106.0
No. of deaths 642 91 383 141 15 4
Deaths/1000 p-y 139 114 133 16.7 314 377
Crude HR (95%Cl) NA 0.29(0.11-0.79) 0.34(0.13-0.90) 043 (0.16-1.17) 0.83(0.28-2.51) 1
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Table 4 Association of happiness with all-cause mortality (deceased, n=1337; alive, n=4736) after adjusting for different sets of

confounders
Analytic Models HR per integer score  Explained, % HR for fairly or very Explained, %
of happiness scale happy vs fairly or very
(1-5) sad
Model 1 Age, gender, ethnicity ***0.85 (0.78-0.93) **0.57 (041-0.79)
Model 2 Model 1+ socio-demographic and support (education, ~ *0.90 (0.83-0.98) 333 *0.68 (0.49-0.93) 256
housing type, marital status, instrumental social support
score)
Model 3 Model 1+ lifestyle (smoking, alcohol, physical, social, **0.90 (0.83-0.97) 333 **0.64 (0.48-0.87) 16.3
and productive activity scores, healthy lifestyle index)
Model 4 Model 1+ cognitive health (cognitive impairment) **%0.85 (0.79-0.92) 0 **0.60 (0.44-0.82) 7.0
Model 5 Model 1+ psychological health and functioning 0.94 (0.85-1.03) 60.0 0.75(0.53-1.05) 419
(depression, MCS score, self-rated global health)
Model 6 Model 1+ physical health and functioning (Frailty index, *0.90 (0.83-0.98) 333 **0.65 (0.48-0.88) 186
BMI, diabetes, heart disease, stroke, CKD, COPD, arthritis,
mobility, IADL dependency, PCS score, multimorbidity)
Model 7 All predictors 1.04 (0.94-1.14) 100 0.84 (0.58-1.23) 62.8

Happiness scale: 1=very sad to 5=very happy
Dependent variable: time until death

“p<.05

" p<.01

p<.001. HR hazard ratio, C/ confidence interval

Similar results were obtained with HR estimates of
fairly-to-very happy versus fairly-to-very sad.

Sex differences

Happiness was significantly associated with mortality for
both men and women in the age-and-ethnicity-adjusted
model (Model 1) but not when the model was adjusted
for all potential confounders (Model 2). The results are
presented in Table 5. Age, housing type, COPD, diabetes,
heart disease, stroke, self-rated health, and alcohol intake
frequency were significantly associated with male mor-
tality, while age, ethnicity, housing type, self-rated health,
COPD, CKD, diabetes, heart disease, IADL dependency,

PCS score, social activities score, and smoking frequency
were associated with female mortality.

Discussion

We found in this study of Asian middle-aged and older
adults that happiness was associated with decreased
mortality. However, the association could be entirely
attributed to a combination of sociodemographic and
support, cognitive health, psychological health and func-
tioning, physical health and functioning, and lifestyle fac-
tors. Using a semi-continuous measure of happiness (1 to
5), these factors cumulatively explained virtually 100% of
the protective effect of happiness. Psychological health

Table 5 Cox regression hazard ratios for the association between happiness and mortality by gender

Groups n Deaths/1000

Hazard ratio (95% confidence interval)

person-years - -
Per integer happiness score

Fairly or very happy vs Fairly or very sad

Model 1 Model 2 Model 1 Model 2
Overall 6073 18.74 0.85 (0.78-0.93) <.001 1.04 (0.94-1.14) 50 0.57 (041-0.79) 001 0.84(0.58-1.23) 37
Men 2258 2762 0.82(0.74-0.92) 001 1.00 (0.88-1.15) 97 0.56 (0.37-0.85) .006 0.95 (0.58-1.57) .85
Women 3815 13.91 0.88(0.77-0.99) 04 1.08 (0.93-1.25) 33 0.53(0.31-0.91) 02 0.85 (0.45-1.60) 62

Model 1 was adjusted for age, gender, and ethnicity. Model 2 was adjusted for age, gender, ethnicity, education, housing type, marital status, instrumental social
support score, cognitive impairment, depression, MCS score, self-rated global health, frailty index, BMI, diabetes, heart disease, stroke, CKD, COPD, arthritis, mobility,
IADL dependency, PCS score, multimorbidity, smoking frequency, alcohol intake, physical activities score, social activities score, productive activities score, and

healthy lifestyle index
HR hazard ratio, C/ confidence interval
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and functioning factors, which includes the presence of
depression, mental health score, and self-rated health,
accounted for the highest proportion (60%) of the link
between happiness and reduced mortality. On its own,
it rendered the happiness-mortality association insig-
nificant after its inclusion in the model. Physical health
and functioning-related factors accounted for a third of
the protective effect of happiness (33%) and its impact
appears comparable to socio-demographic and support,
and lifestyle factors.

Our findings mirror those by some previous studies,
for example, Liu, Floud [20] and Barger, Broom [31], and
run counter to other studies, for example Gana, Broc [11],
Kimm, Sull [41], Tamosiunas, Sapranaviciute-Zabazlajeva
[42], and Zaninotto and Steptoe [3], and Chei, Lee [19].
This is in large parts due to the varying extent to which
confounding risk factors were taken into account in differ-
ent studies. In studies which control for a limited number
of pertinent confounding risk factors, residual confound-
ing may still explain an observed significant association
in multivariable analyses. Uniquely, in our study, we con-
trolled for a superfluous number of potential confound-
ing variables yet avoiding over-adjustment. Specifically, in
regard to physical and mental health as a major confound-
ing risk factor, the content measurement of this holistic
construct is seldom complete. Virtually all the measures
of mental or physical health in our study showed very
low inter-correlations, (r=-0.004 to 0.51) suggesting they
measure some overlapping but also different aspects of
mental and physical health (see Supplementary Table S1).

There is potentially a great overlap between happi-
ness and psychological health and functioning which
account for the observation that model inclusion of psy-
chological health and functioning attenuated by 60% the
mortality HR estimate. This result is congruent with the
findings by Liu, Floud [20] who found that happiness was
no longer significantly associated with all-cause mortal-
ity once the model was adjusted for self-rated health. In
this study, the correlation between happiness score and
a combined principal component analysis (PCA) factor
score of psychological health and functioning (depres-
sion, MCS score, self-rated global health) was 0.43. Hap-
piness is intrinsically related to psychological wellbeing
and mental health, and the measurement of happiness as
a distinct positive affect construct is elusive. Our results
suggest that it cannot be disentangled from a broader
construct of psychological wellbeing and holistic health.
It is therefore unsurprising that the presence of depres-
sion and self-perceived health and functioning should
explain almost all the relationship between happiness and
mortality.

Contrary to what the current literature may suggest, we
found no evidence of gender differences. Previous studies
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had found that the protective effect of related measures
of wellbeing such as SWB [5], life satisfaction, [22, 23],
optimism [21], and enjoyment of life [24] on mortality is
more pronounced in men than in women.

The inconsistency in the current literature could also
be dominantly due to the differences in the use of differ-
ent positive psychological wellbeing constructs including
‘happiness, and how happiness as a PA construct is oper-
ationalized across studies. It is interesting to note that
studies reporting similar results to ours generally also
utilized a single-item approach in operationalizing hap-
piness [20, 31]. On the other hand, studies with results
divergent to ours tend to use derived measures of happi-
ness by combining multiple items [11, 19, 41-43]. Some
research indicated that single-item measures can per-
form very similarly to multi-item measures [44, 45], even
across multiple large cohorts (Cheung and Lucas, 2014).
However, whether this applies to single-item or multi-
item measures of happiness remain unclear and unre-
solved. More research is needed in this area to elucidate
and reconcile these inconsistencies.

Implications of study findings

Simply put, our results suggest that happy people live
longer because happy people are healthy people. Poli-
cymaking should realistically adopt tangible strategies
such as preventing or alleviating depression, improving
physical and mental health, and psychological function-
ing and wellbeing. This promotes both healthy and happy
longevity.

Strengths and limitations

In this prospective cohort study of a large population-based
sample of community-dwelling older adults with complete
ascertainment of mortality events from mean 11.7 years
of follow up, the longitudinal analysis strongly supports a
temporal relationship between happiness and increased life
expectancy. However, a tangible weakness of the study is
the measurement of happiness (and covariates) were made
at a single point in time only at baseline more than a dec-
ade ago, and not repeated at follow up to take into account
possible changes occurring prior to death. Mood and emo-
tional states change from time to time, and there may be
mood fluctuations together with changes in physical and
health status during the period prior to death. In relation to
long-term mortality prediction, the stability or fluctuation
of happiness (in line with changes in physical and health
states) may be crucial. Studies suggest that the frequency
and duration, rather than intensity, of happiness as a posi-
tive affect is more strongly related to well-being [12]. The
frequency and duration of happiness over time was not
measured and considered as a time-dependent covariate
for mortality outcome in the Cox regression analysis. It was
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also not in the scope of the study to examine the effect of
changes in socioeconomic development in the country on
happiness and well-being. Further studies should also seek
to better understand and disentangle the different con-
structs of positive psychological wellbeing including the
positive affect construct of ‘happiness’ as well as life satis-
faction influencing life expectancy. Additionally, studies
that examine the complex relationship between socioeco-
nomic development and happiness in the context of differ-
ent cultural, contextual and individual factors are needed.
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