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A B S T R A C T

Objective: To investigate: 1) whether baseline non-flourishing mental health is associated with a higher prob-
ability of all-cause mortality over 18-year follow-up after controlling for many risk factors for premature mor-
tality; and 2) what other factors, independent of mental health status, are associated with all-cause mortality
after adjustment for known risk factors.
Methods: Data were derived from waves 1 and 9 (1994/1995; 2010/2011) of the Canadian National Population
Health Survey. An analytic sample of 12,424 participants 18 years and above was selected. Baseline information
on flourishing and predictors of all-cause mortality was from wave 1 and mortality data was ascertained by the
Canadian Vital Statistics-Death Database in wave 9. Mean time to all-cause mortality was estimated using
Kaplan-Meir procedure. Cox proportional hazards models were used to assess the association of baseline non-
flourishing mental health and potential predictors with time to all-cause mortality.
Results: About one in five participants was classified as non-flourishing at baseline. At the end of the study
period 2317 deaths were observed. Baseline non-flourishing mental health was associated with a 19% higher
probability of all-cause mortality during 18-year follow-up (HR = 1.19; 95% CI 1.08–1.32), corresponding to a
4.7-month shorter survival time. After controlling for baseline chronic health conditions, past-year depression,
sociodemographics, health behaviors, social support, pain and functioning, baseline non-flourishing mental
health status was associated with a 14% higher probability of death (HR = 1.14; 95% CI 1.02–1.27).
Conclusions: Suboptimal mental health is associated with premature mortality even after accounting for many
risk factors for early death. Future research should explore the physiological pathways through which non-
flourishing influences mortality.

1. Introduction

Although the World Health Organization (WHO) has endorsed a
positive definition of health and mental health since the adoption of its
Constitution in 1946, characterizing health as “a state of complete
physical, mental and social well-being and not merely the absence of
disease or infirmity” (p. 1) [1], Psychology, as a discipline – both
clinically and in research – has tended since the Second World War to
be oriented toward a pathology model of human functioning [2]. The
emergence of positive psychology in the past three decades has elevated
mental health as an empirical concept distinct from mental illness [3].
Keyes' [4] dual continua model of mental health and illness provides a
useful theoretical alternative to the conventional pathological

conceptual framework for mental health research. This model, which
has strong empirical support, posits that mental illness and mental
health constitute correlated but distinct axes - one indicates an in-
dividual's level of mental health (i.e., languishing, moderate, and
flourishing); the other, their level of mental illness [4]. According to
Keyes [5], an individual with a high level of subjective well-being (i.e.,
positive emotions and satisfaction with one's life), and optimal psy-
chological functioning, is considered to have flourishing mental health.

A burgeoning literature has aimed to conceptualize, operationalize,
and measure human flourishing and explore the etiology and sequelae
of flourishing mental health. Previous research has provided convergent
evidence of the favourable association between flourishing mental
health and physical health [6]. Indicators of flourishing mental health
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have shown advantageous effects on a range of health outcomes, in-
cluding diabetes [7], cardiovascular disease [8], cancer [9], stroke
[10], chronic lung disease [11], inflammatory conditions [12], and risk
factors for coronary heart disease, such as high blood pressure [13].

A growing body of literature has also link flourishing mental health
to longevity [14]. Cohen and colleagues [15] found a significant asso-
ciation between higher purpose in life and reduced all-cause mortality
in a meta-analysis of prospective observational studies. Sub-group
analyses by study country of origin, purpose in life instrument used, and
inclusion/exclusion of participants with baseline cardiovascular disease
all produced similar results. Another meta-analysis of prospective ob-
servational studies by Chida and Steptoe [16] found that positive psy-
chological well-being (i.e., positive affect or positive trait-like disposi-
tion) was associated with reduced mortality in initially healthy
populations as well as among those with baseline chronic disease.
Pressman and Cohen's17 findings likewise suggest that among those
who are healthy at baseline, longevity is greater among individuals
with positive affect; however, they found equivocal evidence of positive
affect predicting survival among those with serious illness. The authors
hypothesized that positive affect may confer increased risk of death
among those with serious or end-stage disease, in part, because it may
signal maladaptive coping, over-optimism, or denial, leading to in-
adequate disease management [17].

Others have found differential effects of various indicators of sub-
jective well-being on mortality in different populations. For instance,
Wiest et al. [18] found that positive affect, as a measure of emotional
well-being, was predictive of mortality over a 13-year period in older
adults (aged 65+) after controlling for sociodemographic character-
istics, self-rated health, and physical activity; whereas the relationship
between life satisfaction and mortality was attenuated by self-rated
health and physical activity. Interestingly, for middle-aged participants,
neither life satisfaction nor positive affect predicted mortality when
controlling for covariates [18]. Martín-María and colleagues' [19] meta-
analytic findings indicate that although subjective well-being conferred
protection against mortality in both men and women, the effect was
slightly stronger for men.

While the mechanisms through which flourishing mental health
exerts positive effects on health and mortality are not fully understood,
there are several hypothesized pathways through which flourishing
mental health could affect mortality. For instance, Pressman and Cohen
[17] propose two models linking positive affect and health. In the direct
(main) effects model, positive affect is posited to have salutogenic effects
on health by directly influencing health practices and social behaviors,
decreasing autonomic nervous system activation, and regulating hy-
pothalamic–pituitary–adrenal axis activity, endogenous opioid activity,
and immune function. The stress-buffering model, in contrast, suggests
that positive affect may mitigate the potentially pathogenic effects of
stressful life events by generating psychological resources that enhance
resiliency, coping, and creative problem solving [17].

An important limitation of the existing evidence base is the over-
whelming focus on emotional well-being. In a 10-year longitudinal
study of mid-life adults, Keyes and Simoes [14] offered a more holistic
model of positive mental health that included psychological well-being.
In models adjusting for known causes of mortality, the absence of po-
sitive mental health, assessed categorically, was associated with 62%
higher odds of mortality. Interestingly, in analyses in which the com-
ponents of positive mental health were disaggregated, emotional well-
being was not a predictor of mortality after taking psychological well-
being into account [14].

The purpose of the present study is to examine the relationship
between non-flourishing mental health and all-cause mortality. Using a
nationally representative Canadian data, we aim to address the fol-
lowing research questions:

1. Is non-flourishing (i.e., suboptimal) mental health at baseline asso-
ciated with a higher probability of all-cause mortality during the 18-

year follow-up period, after controlling for many known risk factors
for mortality?

2. What other factors, independent of baseline mental health status,
are significantly associated with all-cause mortality during the 18-
year follow-up period in the fully adjusted Cox proportional hazard
regression analysis?

Building upon previous work by Keyes and Simoes [14], this study
will add to the existing evidence base and provide a more holistic un-
derstanding of the effect of suboptimal mental health on mortality by
using a nationally representative Canadian data with a large sample
size and a long follow-up period. We controlled for a range of known
risk factors for mortality and correlates of mental health that were in
the baseline dataset, including: chronic diseases, health behaviors (i.e.,
drinking, smoking, physical activity, obesity) [20,21], social support
[22,23], marital status [24,25], pain [26], functional limitations
[27,28], socioeconomic status (i.e., educational attainment, income)
[29,30], and demographic characteristics (i.e., age, ethnicity, gender)
[29,31–33].

We hypothesized that: 1) non-flourishing mental health at baseline
will be associated with higher all-cause mortality during the 18-year
follow-up period after adjusting for sociodemographic characteristics
and known risk factors for mortality; 2) adverse health behaviors,
chronic illnesses, and lack of social support at baseline will be asso-
ciated with a higher probability of all-cause mortality after controlling
for baseline mental health status and other characteristics.

2. Methods

2.1. Data

This study was based on data from the National Population Health
Survey (NPHS), a longitudinal panel study conducted by Statistics
Canada every two years starting in 1994/1995. The objective of the
nationally representative survey was to investigate the dynamic
changes in health, illness, and health care utilization with the purpose
of understanding the determinants of health and to improve the health
status of the population in Canada [34]. The NPHS used a stratified
two-stage (clusters, dwellings) sampling design, comprised of 17,276
participants over 12 years of age living in the ten provinces in the first
wave (1994/1995). For a detailed description of the NPHS, we refer the
reader to the NPHS Data Documentation Guide [34]. The present study
used data from wave 1 (1994/1995) through wave 9 (2010/2011). The
baseline response rate was 83.6% which was based on the 20,095 in-
dividuals who were initially selected to form the longitudinal panel.
The response rates for the subsequent waves ranged between 69.7% and
92.8%, which were based on the final sample of 17,276 individuals
[34].

2.2. Sample

A flowchart of inclusion and exclusion of the participants is shown
in Fig. 1. We first excluded respondents who were under the age of 18
and had missing data on the flourishing scale, which gave us a sample
of 13,009 respondents. We then excluded respondents who had missing
data on key variables at baseline except for income and major depres-
sive episode (MDE). This resulted in a sample of 12,459 respondents.
We further excluded respondents whose year of death was unknown
and obtained a final sample of 12,424 participants. Thus, the final
analytic sample (n = 12,424) included 95.5% of the original re-
spondents who were 18 years and over at baseline (n = 13,009).

Among the 12,424 participants, 2317 were deceased at the end of
the observation period with year and month of death information
provided. Two different cases of right-censoring occurred: In wave 9,
5329 individuals were alive and interviewed. For these individuals,
time to censor was calculated as the number of months between each
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person's wave 1 interview and wave 9 interview. For those who
dropped out of the study before the wave 9 interview (n = 4778 in-
dividuals), time to censor was determined as the number of months
between each respondent's wave 1 interview and the last interview in
which they participated.

2.3. Measures

Flourishing. Under the advisement of Keyes, the flourishing scale
was constructed of two parts: (1) happiness and satisfaction in life; and
(2) positive psychological functioning.

The first part of the flourishing scale was measured by an affirma-
tive response to either of the questions. The first question was “would
you describe yourself as being usually happy and interested in life” with
five response options (happy and interested in life, somewhat happy,
somewhat unhappy, unhappy with little interest in life, and so unhappy
that life is not worthwhile). Respondents who indicated “happy and
interested in life” were recoded as 1; otherwise they were recoded as 0.
The second question “Is doing the things you do every day a source of
great pleasure and satisfaction or a source of pain and boredom?” was
originally measured as an ordinal variable on a scale of one to seven,
where one indicated “a great deal of pleasure and satisfaction” and
seven indicated “a source of pain and boredom”. We recoded scores of
one or two to “1 = pleasure and satisfaction” and scores of three to

seven to “0 = not a source of pleasure and satisfaction”. The second
part of the flourishing scale was measured by affirmative responses to at
least five out of eight of the following questions. The first question
“Until now your life has had no clear goals or purpose, or has it had
very clear goals and purpose?” had a seven-point response scale an-
chored at 1 “no clear goals or no purpose” and 7 “very clear goals and
purpose”. The second question “When something happens, you gen-
erally find that you overestimate or underestimate its importance or
you see things in the right proportion?” had a seven-point scale with 1
anchored at “overestimate or underestimate its importance” and 7 “see
things in the right proportion”. People who scored six or seven were
recoded as “1 = positive psychological functioning”, while people who
scored one to five were recoded as “0 = negative psychological func-
tioning”. The remaining six questions: “You feel that you have a number
of good qualities”, “You feel that you're a person of worth at least equal
to others”, “You are able to do things as well as most other people”,
“You take a positive attitude toward yourself”, “On the whole you are
satisfied with yourself” and “You can do just about anything you really
set your mind to”, were originally measured on a five-point Likert scale
ranging from “strongly agree” to “strongly disagree”. For each question,
we recoded scores of 1 or 2 as “1 = positive psychological functioning”
and scores of 3 to 5 as “0 = negative psychological functioning”.

The Cronbach's alpha reliability coefficient of the flourishing scale,
based on the 10 items, was 0.7, indicating acceptable internal

Original sample=17,276. 

Participants aged 18 years 
and over and had complete 
data on flourishing at 
baseline (n=13,009). 

Exclude participants who were younger 
than 18 years at baseline and did not 
have complete data on baseline 
flourishing data (n=4,267).

Participants aged 18 years 
and over and had complete 
data on all key variables 
(n=12,459). 

Exclude participants who had missing 
data on key variables in addition to 
baseline income and major depressive 
episode (n=550).

Final sample=12,424 (=95.5% of 13,009 respondents age 18+) 
Died with year and month information=2,317 
Have complete data until cycle 9 and still alive =5,329 
Lost to follow up (censored at last wave alive and answered, 
they had not died at last information) =4,778 

Exclude deceased participants who 
have no year of death data (n=35). 

Fig. 1. Flowchart for the inclusion and exclusion of NPHS cohort to obtain final analytical sample.
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consistency. Confirmatory factor analysis was conducted to examine the
factor structure of the flourishing scale using Mplus 8. A single-factor
model showed acceptable fit with the data (RMSEA = 0.054;
TLI = 0.914; CFI = 0.933). The chi-square test was statistically sig-
nificant (χ2 = 1353, p < .001), however, the chi-square test is sen-
sitive to sample size and tends to be significant for models with more
than 200 cases. Regarding discriminant validity, we found at baseline
that respondents without flourishing mental health had a higher per-
centage of MDE (16.8%) compared to those who had flourishing mental
health (3.4%). A dichotomous flourishing indicator was created to
identify people who were happy and satisfied in life and had good
psychological functioning at baseline (1994–1995), in contrast to those
with suboptimal mental health.

All-cause mortality. Mortality was ascertained by the Canadian
Vital Statistics-Death Database in the NPHS. We subtracted the month
and year of death from the month of interview in 1994 or 1995 to
generate the time in months to mortality. Predictors of all-cause
mortality. Drawing on previous empirical studies, the following vari-
ables were used as potential risk factors that may affect the probability
of mortality in later life. All the predictors included in the study were
measured at baseline.

Sociodemographic characteristics. Gender (male vs. female) and
ethnicity (white vs. non-white) were coded as dichotomous variables.
Age was coded into six groups: 18–29 years, 30–39 years, 40–49 years,
50–59 years, 60–69 years, 70 years or older. Marital status was mea-
sured as a categorical variable, into single, widowed/divorced/sepa-
rated, and married/common-law/partner. Education was measured as
an ordinal variable with four levels: less than secondary, secondary,
some post-secondary, and post-secondary graduation. Income was
measured based on the ranking of household income, which was cate-
gorized into five quintiles: highest quintile, fourth quintile, middle
quintile, second quintile, and lowest quintile.

Pain and functioning. Pain was measured as a dichotomous vari-
able (yes/no) based on response to the question, “Are you usually free
of pain or discomfort?” Functional limitations (yes/no) was measured
by an affirmative response to a derived variable “Restriction of activity
excluding long-term disabilities or handicaps” provided by the NPHS
survey.

Health behaviors. Obesity (normal, underweight, overweight, or
obese), smoking status (never smoker, former smoker, or current
smoker), and level of physical activity (regular, occasional, or in-
frequent) were included. Heavy drinking was measure as a dichot-
omous variable with “1 = women who have eight or more drinks per
week and men who have 15 or more drinks weekly” versus “0 = those
who drink less (not heavy drinker)”.

Social support. Social support was measured as a dichotomous
variable based the question, “Do you have someone you can confide in
or talk to about your private feelings or concerns?”

Chronic illness. Eight types of physical chronic illness were in-
cluded in this study: asthma, high blood pressure, chronic bronchitis,
diabetes, heart disease, cancer, stroke, and other long-term condition.
Each chronic illness was measured by an affirmative answer to the
question, “Do you have any of the following long-term conditions that
have been diagnosed by a health professional?”. We also included a
dichotomous measure of previous 12-month MDE at baseline by as-
sessing the Composite International Diagnostic Interview-Short Form
(CIDI-SF) in the NPHS. MDE was defined as a 90% predictive prob-
ability of the CIDI-SF algorithm in NPHS. The 90% cut-point has been
validated against the DSM-III-R diagnosis for MDE [35].

2.4. Statistical analysis

Survival analyses were conducted to examine the relationship be-
tween non-flourishing (i.e., suboptimal) mental health and other
characteristics assessed during the 1994/95 baseline wave of data
collection and all-cause mortality over an 18-year period. First,

descriptive statistics were provided to determine the distribution of the
baseline sociodemographic and health characteristics of the 12,424
participants. We further compared the distribution of baseline char-
acteristics among the full sample, the subsample of people who died,
and the subsample of people who dropped out of the study before wave
9 (i.e., right-censored respondents). Second, the mean time to all-cause
mortality was calculated using the Kaplan-Meier procedure and com-
parisons were made for the baseline flourishing status and potential
predictors using the Log-Rank test. Lastly, a series of Cox proportional
hazard models using the block selection method were performed to
assess the association of baseline non-flourishing mental health and
potential predictors with the time (month) to all-cause mortality. The
Cox proportional hazard assumption was assessed by visually in-
specting the log-log survival curves. Generally, parallel lines of survival
curves were observed within each predictor, suggesting that the re-
lationship between hazard functions for each category of a predictor
remained constant over the period of observation. The proportional
hazard assumption was met.

Model 1 included only the baseline flourishing status. Model 2 and
Model 3 included baseline demographic and socioeconomic variables
respectively. We then added in different clusters of baseline variables:
pain and functioning (Model 4), health behaviors (Model 5), social
support (Model 6), and chronic illness (Model 7). Model 8 is the full
model which includes all aforementioned variables. Cox proportional
Hazard Ratios (HRs) and 95% confidence intervals (CIs) are presented.
A p-value less than 0.05, two sided, was used to determine significance
for all tests. Analyses were performed using SPSS version 25 (SPSS Inc.,
Chicago, IL, USA).

3. Results

3.1. Descriptive statistics

Table 1 summarizes the sociodemographic characteristics of the
study sample at baseline (1994/1995), indicating that slightly over half
of the participants were female (55.2%), under 50 years old (61.3%),
and married or living with a partner (57%). The majority were white
(94%) and had some post-secondary education (69.7%). One out of five
participants (19.1%) were classified as ‘non-flourishing’ at the begin-
ning of the study. At the end of the observation period, roughly 19% of
participants were deceased with date information.

The baseline characteristics were quite similar between the total
sample included in the study, the individuals who died, and those who
dropped out of the study (e.g., those who were-right censored before
wave 9) (Table 1). Participants who died during follow up were older,
and had a lower education level, lower income, and more chronic ill-
nesses.

Is non-flourishing mental health status at baseline associated
with a higher probability of all-cause mortality during the 18-year
follow-up period, after controlling for many of the known risk
factors?

The all-cause mortality rate for people who were not flourishing in
1994/1995 was significantly higher (20% vs 18%) and time to death
was shorter (177 months vs 181.7 months) than for those who were
flourishing. Thus, the mean survival time of respondents who did not
have flourishing mental health at baseline was 4.7 months less than that
of respondents who did have flourishing mental health at baseline
(Table 1).

In the Cox regression model with only flourishing status, re-
spondents who had suboptimal mental health at baseline showed a 19%
higher probability of all-cause mortality (HR = 1.19; 95% CI,
1.08–1.32; p < .001) compared to people who were flourishing. After
controlling for all predictors in Model 8, respondents who had sub-
optimal mental health at baseline were still 14% more likely to die in
the follow-up period than those who had flourishing mental health
(HR = 1.14; 95% CI, 1.02–1.27; p = .02) (Table 2). Fig. 2 further
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Table 1
Baseline characteristics, mean survival time (month), and mortality rate of the NPHS participants aged 18 years and over (n = 12,424).

Variables Baseline characteristics % (95% CI) Mean survival time (month,
SE)b

Mortality rate (%)

Analytic sample
n = 12,424

Died
n = 2317

Dropped out of study before wave 9
(right-censored)
n = 4778

Flourishing
No 19.1 (18.4–19.8) 20.4 (18.8–22.1) 22.0 (20.9–23.2) 177.0 (1.2) 19.9
Yes 80.9 (80.2–81.6) 79.6 (77.9–81.2) 78.0 (76.8–79.1) 181.7 (0.5) 18.3

Sociodemographics
Gender

Male 44.8 (43.9–45.6) 47.2 (45.2–49.3) 46.7 (45.3–48.1) 178.8 (0.7) 19.7
Female 55.2 (54.4–56.1) 52.8 (50.7–54.8) 53.3 (51.9–54.7) 182.4 (0.6) 17.8

Ethnicity
Non-white 6.0 (5.6–6.4) 2.5 (2.0–3.2) 9.7 (8.9–10.6) 193.3 (1.3) 7.9
White 94.0 (93.6–94.4) 97.5 (96.8–98) 90.3 (89.4–91.1) 180.1 (0.5) 19.3

Age group
18–29 20.6 (19.9–21.3) 1.4 (1.0–2.0) 19.6 (18.6–20.7) 201.3 (0.3) 1.3
30–39 23.0 (22.2–23.7) 3.0 (2.3–3.7) 27.1 (25.9–28.3) 200.2 (0.4) 2.4
40–49 17.7 (17.1–18.4) 6.0 (5.1–7.1) 22.2 (21.1–23.3) 195.8 (0.7) 6.4
50–59 13.2 (12.6–13.8) 11.4 (10.1–12.7) 16.0 (15.0–17.0) 185.6 (1.1) 16.1
60–69 11.8 (11.3–12.4) 23.6 (21.9–25.4) 10.8 (10.0–11.6) 163.8 (1.5) 37.2
70 and over 13.7 (13.1–14.3) 54.6 (52.6–56.6) 4.3 (3.8–4.9) 118.8 (1.6) 74.2

Marital status
Married/Common-law/Partner 57.0 (56.1–57.9) 47.2 (45.2–49.3) 53.4 (52.0–54.8) 185.4 (0.5) 15.4
Single 21.8 (21.1–22.5) 10.4 (9.2–11.6) 29.8 (28.5–31.1) 191.7 (0.7) 8.9
Widowed/Divorced/Separated 21.2 (20.5–21.9) 42.4 (40.4–44.4) 16.8 (15.8–17.9) 158.4 (1.3) 37.3

Education
Less than secondary 19.0 (18.3–19.7) 42.2 (40.2–44.2) 17.1 (16.1–18.2) 152.9 (1.4) 41.4
Secondary 11.3 (10.8–11.9) 11.5 (10.2–12.8) 12.3 (11.4–13.2) 179.7 (1.4) 18.9
Some post-secondary 26.9 (26.1–27.6) 21.8 (20.1–23.5) 29.3 (28.1–30.6) 185.3 (0.8) 15.1
Post-secondary and higher 42.8 (42.0–43.7) 24.6 (22.8–26.3) 41.3 (39.9–42.7) 190.7 (0.5) 10.7

Income
Highest 18.1 (17.4–18.8) 8.8 (7.7–10.0) 15.8 (14.7–16.8) 193.4 (0.7) 9.0
4th quintile 18.3 (17.6–19.0) 13.0 (11.7–14.4) 17.2 (16.2–18.3) 187.9 (0.9) 13.3
Middle quintile 17.9 (17.3–18.6) 16.7 (15.2–18.2) 17.4 (16.4–18.5) 182.9 (1.0) 17.3
Second quintiles 19.6 (18.9–20.3) 28.9 (27.1–30.8) 19.1 (18.0–20.2) 169.5 (1.2) 27.5
Lowest 20.3 (19.6–21.0) 27.0 (25.2–28.9) 24.0 (22.8–25.3) 171.4 (1.2) 24.8
Missing data 5.7 (5.3–6.2) 5.6 (4.7–6.6) 6.5 (5.8–7.2) 180.2 (1.9) 18.2

Pain and Functioning
Pain

Have pain 18.2 (17.6–18.9) 29.3 (27.4–31.1) 15.9 (14.9–17) 166.6 (1.3) 29.9
Free of pain 81.8 (81.1–82.4) 70.7 (68.9–72.6) 84.1 (83–85.1) 184.0 (0.5) 16.1

Functional limitation
No 80.5 (79.8–81.2) 61.6 (59.6–63.6) 84.6 (83.6–85.6) 186.8 (0.4) 14.3
Yes 19.5 (18.8–20.2) 38.4 (36.4–40.4) 15.4 (14.4–16.4) 156.9 (1.4) 36.7

Health behaviors
Obesity

Overweight 35.7 (34.8–36.5) 36.6 (34.6–38.5) 32.8 (31.5–34.2) 181.7 (0.7) 19.1
Underweight 2.6 (2.3–2.9) 3.9 (3.2–4.8) 2.7 (2.3–3.2) 158.4 (3.9) 28.3
Obese 14.0 (13.4–14.7) 16.1 (14.6–17.6) 12.9 (11.9–13.8) 179.1 (1.2) 21.4
Normal weight 47.7 (46.8–48.6) 43.4 (41.4–45.4) 51.6 (50.2–53.0) 181.9 (0.7) 17.0

Smoking
Non-smoker 36.1 (35.2–36.9) 31.7 (29.8–33.6) 34.3 (32.9–35.6) 183.9 (0.7) 16.4
Former smoker 31.8 (31.0–32.6) 39.7 (37.7–41.7) 27.2 (26.0–28.5) 175.3 (0.9) 23.3
Current smoker 32.1 (31.3–33.0 28.6 (26.8–30.5) 38.5 (37.1–39.9) 182.8 (0.8) 16.6

Drinking
Non-heavy drinker 69.7 (68.9–70.5) 53.4 (51.4–55.4) 71.3 (70.0–72.6) 186.4 (0.5) 14.3
Heavy drinker 30.3 (29.5–31.1) 46.6 (44.6–48.6) 28.7 (27.4–30) 168.0 (1.0) 28.7

Physical activity level
Regular 53.5 (52.7–54.4) 44.0 (42.0–46.0) 55.9 (54.5–57.3) 185.8 (0.5) 15.3
Occasional 21.0 (20.3–21.8) 15.3 (13.9–16.8) 20.9 (19.8–22.1) 187.4 (0.9) 13.6
Infrequent 25.4 (24.7–26.2) 40.7 (38.7–42.7) 23.2 (22.0–24.4) 164.9 (1.1) 29.9

Social support
No 11.5 (10.9–12.0) 16.4 (14.9–17.9) 11.7 (10.8–12.6) 170.6 (1.6) 26.7
Yes 88.5 (88.0–89.1) 83.6 (82.1–85.1) 88.3 (87.4–89.2) 182.1 (0.5) 17.6

Chronic illness
Asthmaa

No 94.3 (93.9–94.7) 94.3 (93.3–95.2) 94.0 (93.3–94.6) 180.9 (0.5) 18.6
Yes 5.7 (5.3–6.1) 5.7 (4.8–6.7) 6.0 (5.4–6.7) 178.8 (2.1) 18.7

High blood pressure
No 88.2 (87.6–88.7) 72.2 (70.3–74) 92.9 (92.1–93.6) 184.8 (0.4) 15.3
Yes 11.8 (11.3–12.4) 27.8 (26–29.7) 7.1 (6.4–7.9) 153.1 (1.7) 43.8

Chronic bronchitis

(continued on next page)

E. Fuller-Thomson, et al. Journal of Psychosomatic Research 136 (2020) 110176

5



shows that suboptimal baseline mental health status was consistently
associated with higher probability of all-cause mortality across the
eight cluster models (adjusted odds ratios range from 1.14 to 1.45),
suggesting support for our first hypothesis.

What other factors, independent of flourishing status, are sig-
nificantly associated with all-cause mortality during the 18-year
follow-up period in the fully adjusted Cox proportional hazard
regression analysis?

All of the included predictors were statistically significantly asso-
ciated with all-cause mortality (p < .001) using Kaplan-Meier bi-
variate analyses, except for asthma (p = .61). Individuals who were
female, non-white, younger, single, and those with higher educational
attainment and income, were found to have a longer mean survival
time. Individuals who were free from pain, had no functional limita-
tions, were normal weight, non-smokers and not heavy drinkers, and
those who had a confidant at baseline, had a longer mean time to all-
cause mortality. Our results showed that individuals with occasional
physical activity had a longer mean time to all-cause mortality than
individuals with regular or infrequent physical activity (Table 1).

In order to address whether these factors were independently asso-
ciated with all-cause mortality after flourishing status and the other
characteristics were taken into account, we conducted Cox proportional
hazard analysis (Table 2). After controlling for sociodemographic
variables, our second hypothesis was partially supported. The final
model showed that respondents who had functional limitations, were
underweight, smokers, heavy drinkers, and had infrequent physical
activity, had a higher probability of all-cause mortality. Respondents
who, at baseline, had high blood pressure, chronic bronchitis, diabetes,
heart disease or cancer, also had a higher probability of all-cause
mortality.

However, several of the factors we had hypothesized would be as-
sociated with all-cause mortality did not come through in the multi-
variable analyses (e.g., MDE and having a confidant), although they
had in the bivariate analyses. Perplexingly, one factor was associated
with all-cause mortality in the opposite direction than we had antici-
pated: the findings indicate that respondents who were overweight or
obese at baseline had a lower probability of all-cause mortality when
compared to people with normal weight (Overweight: HR = 0.82; 95%

CI, 0.75–0.90; p < .001; Obese: HR = 0.85; 95% CI, 0.75–0.96;
p = .01).

4. Discussion

The objective of the present study was to examine the relationship
between baseline suboptimal mental health and all-cause mortality
during the 18-year follow-up period, after controlling for many known
risk factors for mortality. We found that the nearly one in five partici-
pants (19.1%) in the present study was classified as having non-flour-
ishing mental health at baseline. This proportion is comparable to
previous Canadian nationally representative data. For instance, in the
2012 Canadian Community Health Survey-Mental Health (CCHS-MH),
23.1% of respondents were found to be not flourishing [36]. A higher
prevalence of flourishing mental health has been reported in Canadian
studies than in those conducted in the U.S. [3], the Netherlands [37],
Denmark [38], South Africa [39], France [38], and Korea [40], where
the prevalence of flourishing ranges from 8% to 40.6%. In the present
study, those who did not have flourishing mental health at baseline
died, on average, 4.7 months prematurely compared to those who had
flourishing mental health at baseline. Even after full adjustment for
sociodemographic characteristics, pain, health behaviors, social sup-
port, and chronic illness, those who had suboptimal mental health at
baseline were 14% more likely to die during the 18-year follow-up
period.

It is conceivable that physiological processes may mediate the ob-
served relationship between baseline suboptimal mental health and
premature death. Previous research has found reduced neuroendocrine,
inflammatory, and cardiovascular activity among those with positive
affect [41]. Positive psychological well-being is associated with lower
levels of cortisol and inflammatory factors (e.g., pro-inflammatory cy-
tokines, fibrinogen), which may be implicated in the pathogenesis of a
range of chronic diseases [16]. Behavioral cascades may also play a role
in this relationship. Those with high levels of mental well-being and
positive affect are more likely to consume nutritious foods, adhere to
treatment regimens, maintain strong social ties, and have better sleep
quality, which may contribute to longevity [17,42].

Our finding that those who were not flourishing at baseline died

Table 1 (continued)

Variables Baseline characteristics % (95% CI) Mean survival time (month,
SE)b

Mortality rate (%)

Analytic sample
n = 12,424

Died
n = 2317

Dropped out of study before wave 9
(right-censored)
n = 4778

No 96.3 (95.9–96.6) 92.1 (90.9–93.1) 96.9 (96.4–97.4) 182.0 (0.5) 17.8
Yes 3.7 (3.4–4.1) 7.9 (6.9–9.1) 3.1 (2.6–3.6) 151.1 (3.2) 39.8

Diabetes
No 96.3 (96–96.6) 88.0 (86.7–89.3) 98.2 (97.8–98.6) 182.8 (0.4) 17.0
Yes 3.7 (3.4–4.0) 12.0 (10.7–13.3) 1.8 (1.4–2.2) 130.7 (3.2) 60.5

Heart disease
No 94.5 (94.1–94.9) 81.8 (80.2–83.3) 97.5 (97.0–97.9) 184.1 (0.4) 16.1
Yes 5.5 (5.1–5.9) 18.2 (16.7–19.8) 2.5 (2.1–3) 126.8 (2.7) 62.1

Cancer
No 98.0 (97.8–98.3) 94.3 (93.4–95.2) 98.8 (98.5–99.1) 181.9 (0.4) 18.0
Yes 2.0 (1.7–2.2) 5.7 (4.8–6.6) 1.2 (0.9–1.5) 127.9 (5) 53.3

Stroke
No 98.9 (98.7–99.1) 96.2 (95.4–96.9) 99.5 (99.3–99.7) 181.6 (0.5) 18.1
Yes 1.1 (0.9–1.3) 3.8 (3.1–4.6) 0.5 (0.3–0.7) 118.0 (6) 63.8

Major depressive episode
No 94.0 (93.6–94.4) 95.8 (94.9–96.5) 92.6 (91.9–93.3) 180.5 (0.5) 19.0
Yes 6.0 (5.6–6.4) 4.2 (3.5–5.1) 7.4 (6.7–8.1) 186.7 (1.7) 13.2

Other long-term condition
No 92.6 (92.1–93.0) 91.2 (90.0–92.3) 93.4 (92.7–94.1) 181.1 (0.5) 18.4
Yes 7.4 (7.0–7.9) 8.8 (7.7–10) 6.6 (5.9–7.3) 178.0 (1.7) 22.1

a All the predictors were statistically significantly associated with all-cause mortality (p < .001) using Kaplan-Meier bivariate analysis, except for asthma
(p = .6).

b The calculation of mean survival time includes time to death and time to censor.

E. Fuller-Thomson, et al. Journal of Psychosomatic Research 136 (2020) 110176

6



significantly earlier than those who were flourishing at baseline is in
keeping with Keyes and Simoes' [14] earlier study. However, the
magnitude of the effect of baseline suboptimal mental health was much
lower in the current study (14%) in comparison to Keyes and Simoes'
[19] study (62%). The discrepancy in our findings may be attributable
to methodological differences in our analyses and characteristics of our
samples. We had a longer follow-up period (18 years versus 10 years)
and larger age range of respondents in the present study. We also ad-
justed for a greater number of baseline chronic health conditions, and
controlled for additional relevant factors, including income and base-
line chronic pain. Further, the national context (Canadian versus
American data) of the studies is likely to have impacted the results.
Canada's universal, publicly funded healthcare system may provide
stronger primary and preventive care than the U.S. multi-payer, heavily
private system [43], where a substantial proportion of the population is
uninsured or underinsured, and among the insured, high deductibles
and copayments can be prohibitive [44]. Future research exploring the

association between baseline non-flourishing mental health and all-
cause mortality in other nations with universal health care would be
illuminating.

Our findings lend further support to the dual-continua mental
health and illness theory. A subsample of respondents in the present
study (3.4%) had both flourishing mental health and past-year MDE at
baseline. This is highly concordant with previous research. For instance,
in the 2012 CCHS-MH, 4.5% of respondents had flourishing mental
health in the presence of a past-year mental illness [36].

In the fully adjusted model, those who were overweight had an 18%
lower likelihood of death during the follow-up period than those who
were normal weight. This finding is convergent with meta-analytic re-
search showing a significantly lower association between overweight
and all-cause mortality relative to normal weight [45]. It has been
speculated that the ostensive protection against mortality conferred by
overweight may be due to increased secretion of adiponectin - a protein
hormone involved in the modulation of glucose and lipids - which has
anti-inflammatory, anti-oxidant, and atherogenic-inhibiting effects
[46]. Alternatively, those who are overweight may have greater me-
tabolic reserves to meet the demands of chronic disease [47].

Surprisingly, in contrast to previous studies [48], obesity was as-
sociated with later mortality compared to normal weight in the present
multivariable analyses. Our puzzling findings with respect to obesity
may be due to the long latency period between obesity onset and the
pathogenesis of chronic disease [49]. In 1994, the prevalence of obesity
among Canadian adults (excluding those residing in the Territories) was
13.1%, comparable to the 13.4% at baseline in our sample. In 2004,
23.1% of Canadians were obese [50]. It is plausible that the follow-up
period in the present study was not sufficiently long to capture the
lagged effects of obesity on the pathogenesis of chronic disease and
mortality.

Further, the NPHS derives body mass index (BMI) from self-reported
height and weight. BMI based on self-report tends to be underestimated,
particularly among overweight and obese participants [51]. Such bias
would likely render our findings more conservative. In addition, obesity
classes I, II, and III were combined in the present study due to power
issues. Our broad obesity category may, thus, not have been adequately
differentiated to detect distinct effects on all-cause mortality. In pre-
vious research, effects on all-cause mortality have frequently been
shown for those in class II and III obesity categories, but not for those in
class I [52]. The majority of the subsample of obese respondents in our
study were in class I. Finally, some previous research has found that
weight cycling [53] or weight history (i.e., maximum BMI) [48] may be
more important predictors of all-cause mortality than baseline weight.
Future research should examine the relationship between flourishing
mental health and all-cause mortality using measures of weight fluc-
tuation rather than BMI at a single point in time.

Although social support is robustly inversely associated with all-
cause mortality in meta-analytic research [23], and in our bivariate
analyses, we did not find a significant relationship in our multivariable
analyses. Our measure of social support may not have been sufficiently
nuanced. Complex measures of social integration have shown stronger
effects on all-cause mortality than single-item measures of social iso-
lation in previous research [23]. Furthermore, adjustments for potential
reasons for social isolation (e.g., chronic pain, chronic illness, major
depressive disorders) may have minimized the independent direct effect
linking social support to all-cause mortality.

Despite the fact that many previous studies have shown that people
with depression generally have an increased risk of mortality [54–56],
we did not find an effect of MDE on all-cause mortality after full ad-
justment. One possible explanation is that our study was based on a
relatively long follow-up period. Previous studies using longitudinal
data have indicated that the relative risk of dying among people with
depression decreases with the length of the follow-up period when
compared to those without depression [56–58]. For example, one Ca-
nadian study found that while there was more than a threefold

Table 2
Cox proportional hazards regression predicting time to mortality.

Model: Full model

Hazard ratio (95% CI) p-value

No Flourishing (ref. Flourishing) 1.14 (1.02–1.27) 0.02
Sociodemographics
Female 0.57 (0.52–0.63) < 0.001
Ethnicity (ref. non-white) 1.07 (0.82–1.39) 0.61

Age group (ref. 18-29yrs)
30–39 1.99 (1.31–3.03) < 0.001
40–49 5.09 (3.45–7.50) < 0.001
50–59 12.44 (8.56–18.09) < 0.001
60–69 28.67 (19.90–41.30) < 0.001
70 and over 75.63 (52.53–108.9) < 0.001

Marital status (ref. married)
Single 1.30 (1.12–1.50) < 0.001
Widowed/Divorced/Separated 1.19 (1.08–1.31) < 0.001

Education (ref. post-secondary)
Less than college/university 1.26 (1.12–1.42) < 0.001
Secondary school 1.19 (1.02–1.38) 0.02
Some post-secondary 1.12 (0.99–1.27) 0.06

Income (ref. highest)
4th quintile 1.25 (1.05–1.50) 0.01
Middle quintile 1.32 (1.11–1.57) < 0.001
Second quintiles 1.37 (1.16–1.63) < 0.001
Lowest 1.47 (1.24–1.76) < 0.001
Missing data 1.22 (0.97–1.53) 0.08

Pain and Functioning
Free of pain (ref. has pain) 1.08 (0.97–1.20) 0.15
Functional limitation (ref. no) 1.39 (1.25–1.54) < 0.001

Health behaviors
Obesity (ref. normal weight)
Overweight 0.82 (0.75–0.90) < 0.001
Underweight 1.62 (1.30–2.03) < 0.001
Obese 0.85 (0.75–0.96) 0.01

Smoking (ref. non-smoker)
Former smoker 1.21 (1.09–1.35) < 0.001
Current smoker 1.84 (1.64–2.06) < 0.001
Heavy drinker 1.21 (1.11–1.32) < 0.001

Physical activity level (ref. regular)
Occasional 1.07 (0.95–1.21) 0.27
Infrequent 1.40 (1.27–1.53) < 0.001

Social Support (ref. no) 1.02 (0.91–1.14) 0.72

Chronic Illness (ref. no)
Asthma 1.03 (0.85–1.24) 0.75
High blood pressure 1.15 (1.05–1.27) < 0.001
Chronic bronchitis 1.28 (1.09–1.50) < 0.001
Diabetes 1.75 (1.53–2.00) < 0.001
Heart disease 1.39 (1.24–1.55) < 0.001
Cancer 1.67 (1.39–2.00) < 0.001
Stroke 1.21 (0.97–1.51) 0.09
Major depressive episode 0.81 (0.66–1.00) 0.05
Other long-term condition 1.03 (0.89–1.19) 0.69
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increased hazard of dying for people with major depression within two
years of follow-up after adjusting for age and sex, the effect attenuated
dramatically after more than two years of follow-up [57]. Given that
MDE is an episodic and treatable illness, it is likely that people who
recover from depressive symptoms may have a mortality risk that is
similar to the general population. As a previous Canadian study de-
monstrated, most community members (77%) with MDE remitted from
depression after two years [59]. Moreover, our findings are consistent
with at least one previous epidemiologic study examining the re-
lationship between MDE and all-cause mortality using the NPHS data,
which similarly failed to identify an independent effect after adjustment
for other risk factors [35]. The authors of that study suggested that
other risk factors for all-cause mortality may be associated with MDE,
which may confound the results. Alternatively, some of these variables
may mediate the relationship between MDE and all-cause mortality. It
is not possible with the NPHS data to disentangle confounding and
mediating effects. Nevertheless, the magnitude of the association be-
tween non-flourishing and premature mortality in the current study is a
relatively small effect and markedly smaller than the associations ob-
served in studies of other mental disorders, such as schizophrenia [60]
and bipolar disorder [61] – conditions which respectively represent
upwards of a decade of life years lost compared to the general popu-
lation. Unfortunately, the NPHS dataset did not contain information on
these other forms of mental illness. Future research would benefit from
the inclusion of a wide range of mental disorders.

As expected, modifiable risk factors, including smoking, heavy
drinking, and infrequent physical activity, were associated with a
higher probability of all-cause mortality. Likewise, cancer, heart dis-
ease, diabetes, chronic obstructive pulmonary disease, and high blood
pressure were associated with a higher probability of all-cause mor-
tality. Stroke did not come through in the fully adjusted model, likely
due to power issues. Only 1.1% of the sample had stroke. However, as
the bivariate analysis indicates, 63.8% of those who had stroke died
during the follow-up period. Asthma was not significantly associated
with the probability of all-cause mortality in our multivariable analysis.
Asthma-related mortality has decreased substantially over the past
several decades. Asthma deaths reportedly declined at a rate of 5.6%
per year from 2.1 per 10,000 persons with asthma in 2001 to 1.4 per
10,000 in 2009, reflecting improvements in asthma management [62].

4.1. Limitations

The findings of the present study should be interpreted in light of
several limitations. The flourishing scale was constructed for the pur-
poses of this study using relevant questions from the baseline NPHS

items. Although imperfect, the scale had good reliability and our
findings were highly congruent with previous research by Keyes and
Simoes [14]. The use of self-report of chronic health conditions may
have biased the results. However, previous studies have shown high
agreement between self-reported medical history and medical records
or physician-reported medical history for a range of conditions, in-
cluding diabetes, stroke, myocardial infarction, and hypertension
[63,64], whereas cancer diagnosis, particularly among non-white and
older respondents, tends to be underreported [65], and asthma and
chronic obstructive pulmonary disease overreported, compared to
medical records [66].

We chose to dichotomize the flourishing variable in order to enable
comparison of our findings to those reported in previous studies, the
majority of which likewise dichotomize the measure. As a large pro-
portion of our sample (81%) were flourishing at baseline, secondarily
examining flourishing as a continuous measure may have been in-
formative. However, this study was conducted using embargoed data at
Statistics Canada's Toronto Research Data Centre, which due to COVID-
19, was closed, and thus, we were unable to undertake supplementary
analyses.

Because all predictors used in the present study were measured at
baseline, it is not possible to draw conclusions regarding temporal or-
dering or mediation. The potential biological mechanisms and social
and behavioral cascades through which flourishing mental health may
influence longevity and mortality should be further investigated in fu-
ture prospective studies. Finally, as this study was based on data de-
rived within the Western cultural context, findings may not be gen-
eralizable to non-Western populations and other cultural settings. The
evidence base would be enriched by future research focusing on
flourishing mental health and all-cause mortality in non-Western po-
pulations. In addition, our findings are not exempt from potential re-
sidual confounding due to the way several variables were measured and
modeled. There may also be other unknown factors that we did not
include in our analyses.

Despite these limitations, this study provides, to our knowledge, the
longest follow-up period in a nationally representative study to examine
the effect of baseline suboptimal mental health on all-cause mortality,
taking into account a wide range of known risk factors for premature
all-cause mortality. The findings suggest that suboptimal mental health
is strongly associated with dying 4.7 months prematurely over an 18-
year follow-up period. The negative association between baseline
flourishing mental health and premature death is a robust relationship
that is independent of comorbid diseases, pain and functional limita-
tions, health behaviors, and social support at baseline. Our findings
underline the importance of considering the mind and body as a true
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Hazard ratios for mortality and flourishing status.
Non-Flourishing vs. Flourishing

Fig. 2. Hazard ratios for mortality and flourishing status.
Model 1 - Flourishing only.
Model 2 - Demographics: Gender, ethnicity, age groups
+FLOURISHING.
Model 3 - Sociodemographics: Model 2, marital status, edu-
cation, income +FLOURISHING.
Model 4 – Pain and Functioning: Model 3, pain, functional
limitation +FLOURISHING.
Model 5 – Health behaviors: Model 3, obesity, smoking,
drinking, physical activities +FLOURISHING.
Model 6 – Social support: Model 3, social support +FLOU-
RISHING.
Model 7 – Chronic illness: Model 3, asthma, high blood
pressure, chronic bronchitis, diabetes, heart disease, cancer,
stroke, major depressive episode, other long-term condition
+FLOURISHING.
Model 8 - Full Model: All variables in models 1 to 7.
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continuum.
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