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ABSTRACT

Background: Aspects of eudaimonic well-being, such as personal growth (PG) and purpose in life (PL), have
been highlighted as important to older adults’ health. We investigated the relationship of PG and PL with
patterns of survival to the age of 85 years and older.

Methods: The sample included 8,880 women from the Women’s Health Initiative cohort who reached 85
years of age by December 1, 2013, and for whom data on the PG and PL constructs were available. Women
were classified into mutually exclusive outcomes: Healthy, Prevalent, Incident, Disabled, and Deceased. PG
and PL were each assessed using a modified seven-item measure derived from the Psychological Well-Being
scale.

Results: Women were most commonly classified as Healthy (38.2%, n = 3,395), followed by Incident (24.4%,
n = 2,163), Disabled (19.0%, n = 1,685), Prevalent (14.3%, 1,273), and Deceased (4.1%, n = 364). Women
with low PL and PG levels were more likely to have prevalent mobility disability and disease or incident death
before the age of 85 years. Specifically, those who reported low levels of PG and PL had a 2.1- and 3.6-fold
higher risk, respectively, of death.

Conclusions: These findings indicate that even among the oldest old, experience of purposeful life engagement
and continuing PG may contribute to better health outcomes.

Key words: women's health, aging, well-being, functioning, purpose in life, personal growth

Introduction

A substantive body of research has highlighted the
strong association between negative psychological
states such as depression, anxiety, and psychological
distress, and an increased risk of death or poor
health among community-dwelling older adults
(Cuijpers and Smit, 2002; Suls and Bunde, 2005).
In contrast, there has been comparatively little
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research linking positive psychological well-being
with longer and high-functioning survival.

The concept of well-being refers to perceived
optimal psychological functioning, with two schools
of thought distinguishing between hedonic and
eudaimonic approaches (Ryan and Deci, 2001).
The hedonic approach focuses on happiness
and defines well-being in terms of pleasure
attainment and pain avoidance, whereas the
eudaimonic approach focuses on self-actualization
in accordance with one’s daimon, or true self (Ryan
and Deci, 2001). Prior research examined hedonic
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and longevity in healthy populations. However,
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research on the impact of eudaimonic well-being
(EW) on longevity and late-life functioning among
community-dwelling older adults and especially
among those in the oldest-old age group remains
scarce.

Few observational studies suggest a link
between life expectancy and eudaimonic markers
of human flourishing such as sense of purpose
in life (PL) and personal growth (PG; Vaillant,
2002; Buettner, 2008). In-depth interviews with
high-functioning centenarians around the globe
consistently demonstrated that PL and perceived
PG were among the factors associated with the
healthiest survival into advanced age (Buettner,
2008). Similar conclusions resonated in US-
based Long-Life Observational Study of Vaillant
(2002), which also underscored the importance
of PL and perceived PG as longevity-associated
strategies. Moreover, “meaningfulness” was one
of the defining elements embedded in the
Sense of Coherence construct, which in turn
was linked to better psychological and physical
health, and to longer survival in aged cohorts

(Antonovsky, 1987; Wiesmann and Hannich,
2008; LLundman er al., 2010; Nilsson ez al.,
2010).

While there are many scales for assessing
aspects of psychological well-being, Ryff’s scale is
ideal for studying EW because it operationalizes
the distinct eudaimonic dimensions of PG,
PL, environmental mastery, autonomy, positive
relations with others, and self-acceptance (Ryff and
Keyes, 1995). Prior research examining possible
biological underpinnings of eudaimonic constructs
showed that individuals with higher levels of PG
and PL demonstrated a slower increase in daily
salivary cortisol, which is suggestive of favorable
stress response, than those with lower levels of PG
and PL (Ryff er al., 2006). Similarly, PG levels
were negatively correlated with total/high-density
lipoprotein cholesterol ratio, considered protective
against cardiovascular disease risks. Each of these
biological markers has been implicated in the aging
process (Varadhan et al., 2008; Rahilly-Tierney
et al., 2011), suggesting a plausible physiological
sequence.

Previous literature suggested that the PG
and PL dimensions play an important role in
later-life physical and emotional health in aged
cohorts (Wood and Joseph, 2010; Friedman and
Ryff, 2012); however, the association of these
psychological factors in octo- and nonagenarian
populations is limited. In this context, we
examined Women’s Health Initiative (WHI) data
to empirically estimate the association of PG and
PL constructs with healthy survival to the age of
85 years and older. This study will be the first to

examine the effects of psychological well-being on
living healthy into latest-life adulthood.

An examination of body mass index (BMI) as
a predictor of healthy survival with and without
disease and disability among women aged 85 years
and older in the WHI was recently published
(Rillamas-Sun er al., 2013). Using outcomes
modeled after this body of work, we aimed to
understand how psychological factors relate to
healthy survival and longevity in older women.
Specifically, our objectives were:

1. To describe the distribution of PG and PL
dimensions of EW in women at least 85 years of
age.

2. To examine the relationship of PG and PL with
healthy survival to at least 85 years of age without
major chronic disease and mobility disability.

We hypothesized that individual measures of
EW would vary widely in this older population of
women. We also anticipated that higher levels of
PG and PL would be associated with lower odds of
disease, disability, and death.

Methods

Study sample

The multiethnic WHI Clinical Trial and Obser-
vational Study cohort of 161,808 postmenopausal
women, aged 50 to 79 years at study entry, was
enrolled between 1993 and 1998 across 40 US
clinical centers. Details of the scientific rationale,
study design, eligibility requirements, data col-
lection protocols, and baseline characteristics of
the cohort were previously published (Anderson
et al., 2003). In 2004-2005, WHI participants
from the main study were invited to participate in
the first extension study (2005-2010). A second
extension study began in 2010, with completion
expected in 2015. Mailings were sent annually
to participants, who completed forms pertaining
to incidence of clinical outcomes and changes
in functioning. Adjudication by a study physician
of cerebrovascular disease, cardiovascular disease,
cancer (excluding non-melanoma skin cancer), and
hip fractures were completed for women from the
main WHI study and a subsample of women from
the extension studies. In 2012, as part of the second
extension study, participants completed a Lifestyle
Questionnaire, which included a modified version
of Ryff’s PG and PL scales (Ryff and Keyes, 1995).
This analysis included women who were 85 years
of age and older by the time of the latest clinical
outcome evaluation on December 1, 2013, and
who provided complete data on the PG and PL
measures.
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Outcome measures

The outcome measures were five mutually exclusive
classifications modeled after the study by Rillamas-
Sun et al. (2013):

1. Healthy: lived to the age of 85 years without major
chronic disease or mobility disability.

2. Prevalent: lived to the age of 85 years and had at
least one chronic disease at WHI baseline, but did
not develop new disease or a mobility disability
during study follow-up.

3. Incident: lived to the age of 85 years and developed
at least one chronic disease, but did not develop
mobility disability during study follow-up.

4. Disabled: lived to the age of 85 years and developed
mobility disability, regardless of major chronic
disease status.

5. Deceased: died before December 1, 2013, but after
the collection of PG and PL measures in the second
extension study.

Chronic diseases included cardiovascular dis-
ease, cerebrovascular disease, cancer (excluding
non-melanoma skin cancer), type-2 diabetes, and
hip fracture. These conditions were selected
because they are highly prevalent in older women
and greatly increase a woman’s risk of death
and disability. Disabling conditions, such as
arthritis, were captured through identification of
impaired mobility. Except for diabetes, which was
identified by a self-report of doctor’s diagnosis
and medication use, all diseases were physician-
adjudicated throughout most years of study follow-
up. Participants’ death records were centrally
adjudicated by study physicians using hospital
records, autopsy reports, and death certificates.
Periodic checks of the National Death Index for
all participants, including those lost to follow-up,
were performed; the latest update was available
through December 1, 2013. Mobility disability was
defined as self-reported difficulty walking one block
or climbing one flight of stairs or a self-reported
need to use crutches, a walker, or a wheelchair
to move on a level surface. As in Rillamas-Sun
et al. (2013), we also excluded women who did
not provide health information within 18 months
of their 85th birth year and those who reported a
mobility disability at baseline.

Eudaimonic constructs

PG and PL constructs were each assessed
in 2012 using a modified seven-item measure
derived from the Psychological Well-Being scale
of Ryff and Keyes (1995; see Table SI,
available as supplementary material attached to
the electronic version of this paper at www.
journals.cambridge.org/jid_IPG). Although each of
the original subscales included 20 items designed

Eudaimonic well-being and healthy survival 2083

to measure these constructs, several shortened
versions (ranging from 3 to 14 questions) have been
developed and validated psychometrically (Ryff and
Keyes, 1995; Abbott et al., 2006). Participants rated
their level of agreement with each item (e.g. “I have
a sense of direction and purpose in life”) in the
past week on a five-point scale that ranged from
0 to 4. The construct scores were calculated by
summing the score for the seven items, resulting
in a possible range of 0 to 28 for each measure.
Higher scores were suggestive of higher levels of
PG and PL. The oldest-old women with at least
five of the seven items non-missing for the PG (n =
9,028) and PL (z = 8,988) constructs were included
in the analysis. The modified measures used for
this analysis had acceptable reliability for the PG
and PL scales (Cronbach’s a’s of 0.73 and 0.65,
respectively). These two scales’ scores were divided
into quartiles for analysis, based on their observed
distribution.

Covariates

Data on demographic variables (race/ethnicity,
family income, highest level of education) were
obtained by self-report at the WHI baseline during
the period 1993-1998. Self-reported frequency
of alcohol consumption (Never; <1 drink per
week; 1-4 drinks per week; >4 drinks per week)
and total minutes of recreational physical activity
(including walking, mild, moderate, and strenuous
exercise) were collected in 2012. Additional
variables, such as baseline obesity measured by
BMI categories, depressive symptoms assessed
using the Burnam adaptation of the Center for
Epidemiological Studies Depression Scale short
form (Burnam er al., 1988), self-reported binary
indicators (Y/N) of living alone, and baseline
smoking status (Never smoker; Past Smoker; Current
smoker) were also included as adjustment variables.
Depressive symptoms and living status were
collected concurrently with EW measures. Existing
literature suggested that the above-mentioned
factors are plausible confounders of the relationship
between EW and healthy survival (Boyle ez al., 2009;
2010).

Statistical approach

We examined the distribution of the EW measures
and other covariates by the outcome groups
using descriptive statistics. Because the outcome
was composed of five nominal categories, the
association of the PG and PL constructs was
examined using multinomial logistic regression.
Multinomial logistic regression uses maximum
likelihood to estimate the log odds of being in a given
outcome category (Prevalent, Incident, Disabled, or
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Deceased) compared with the reference category
(Healthy), allowing for separate slope estimates
(Long, 1997). The adjusted prediction of quartiles
of PG and PL by the outcome categories and their
95% CIs were calculated and reported. The partially
adjusted models controlled for age, race, and
education (see Table S2, available as supplementary
material attached to the electronic version of
this paper at www.journals.cambridge.org/jid_
IPG). The fully adjusted models controlled for age,
race, education, income, alcohol use, depression,
obesity, physical activity levels, smoking, and
whether the participant lived alone. Tests for
trend were performed by contrasting log-likelihood
ratios of the models that differed by having either
factorial or linear terms of PG or PL measures
included. All p values reported are for two-tailed
tests. The statistical software STATA, version 11.2
(StataCorp, College Station, TX), was used for the
statistical analysis.

Results

Of the 9,986 women who were at least 85 years of
age by December 1, 2013, 889 (8.9%) participants
had missing information on EW measures and 196
(2.0%) had missing information on study outcomes,
leaving a total analytical sample of 8,880 women.
Age distribution was different between those with
missingness on PG and PL measures and those
with complete information (average age 88.5 (SD
2.5) and 88.0 (SD 2.3), p < 0.001 in excluded and
analytical samples respectively) and similar between
excluded and retained women with respect to study
outcomes (average age 88.3 (SD 2.4) and 88.0 (SD
2.3), p = 0.11 in excluded and analytical samples
respectively). A total of 3,395 women (38.2%) were
classified as healthy, and 1,273 (14.3%) lived to the
age of 85 years and maintained the same number of
selected chronic conditions as at the WHI baseline.
Of the remaining women, 2,163 (24.4%) developed
at least one of the selected chronic conditions
during study follow-up and before their 85th birth
year; 1,685 (19.0%) lived to the age of 85 years
and developed mobility disability without regard to
disease status; and 364 (4.1%) died.

Table 1 displays univariate characteristics of
the five outcome categories. Assessment of the
EW indicators across outcome categories revealed
a gradient decline in percentage of individuals
reporting the highest quartile of PG and PL,
ranging from 41.7% and 43.3% for those in the
Healthy category to 2.4% and 1.9% for those in the
Deceased group. In addition, women in the Healthy
group were more likely to have higher levels of PG

and PL, whereas women in the Disabled group were
more likely to have lower levels of PG and PL.

Table 2 shows the fully adjusted odds ratios
(ORs) for the EW-related variables. Although not
all ORs were statistically significant, consistently
higher ORs for the Incident, Disabled, or Deceased
categories versus the Healthy group were found
in those reporting low levels of PG and PL as
compared with higher levels. For example, those
who reported the lowest levels of PG had 1.44 (95%
CI = 1.17-1.76) odds of being in the Disabled
rather than the Healthy category compared with
their counterparts in the highest PG quartile.
Likewise, women with the lowest PL levels had a
1.37 (95% CI = 1.14-1.64) odds of being in the
Incident category relative to being in the Healthy
group. Furthermore, women with the lowest levels
of PL. had a 3.6-fold higher risk of being in
the Deceased versus the Healthy category, and,
similarly, those who reported the lowest levels of
PG had a 2.1-fold higher risk of dying relative to the
reference category. Interestingly, ORs for Prevalent
versus Healthy survival were not strongly associated
with the EW levels, although a gradual increase in
the odds of being in the Prevalent category could be
clearly observed when contrasting higher with lower
PL levels.

Figures 1 and 2 illustrate the estimated
probabilities of an average study participant being
in the Healthy, Prevalent, Incident, Disabled, or
Deceased categories at different levels of PG and
PL constructs when holding all other variables in
the model at their means. The vertical lines are
likelihood-ratio-based 95% Cls for the predicted
probabilities. For PG, the probability of being
in the Disabled or Deceased categories increases
almost linearly as PG levels decline (p for linear
trend <0.001). A similar pattern was observed
in the Incident and Disabled categories for the
PL construct, although in the latter model log-
likelihood estimates did not support the linear-trend
assumption. Finally, the probabilities of being in the
Healthy category increased directly as higher levels
of the EW indicators were considered.

Discussion

We examined the association of PG and PL with
survival to 85 years of age and older among almost
9,000 women, and found that these constructs
of EW were independently associated with late-
life risk of death and higher odds of having a
mobility disability and major chronic morbidity
before the age of 85 years. Older women who
reported lower levels of PG and PL had respectively
higher risk of death in the next two years of study
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Table 1. Baseline and concurrent characteristics of the 8,880 participants 85 years of age and older in the
Women'’s Health Initiative (WHI) study, by survival phenotype category

CHARACTERISTIC HEALTHY?® PREVALENT" INCIDENT® DISABLEDY DECEASED®
N (%) of women 3,395 (38.2) 1,273 (14.3) 2,163 (24.4) 1,685 (19.0) 364 (4.1)
Age-mean (SD; years), 88.2 (2.3) 88.3 (2.4) 87.8 (2.2) 87.5 (1.8) 88.9 (2.7)
Personal growth—-mean (SD; score) 19.6 (4.9) 19.4 (5.0) 19.3 (4.8) 18.5 (5.0) 17.8 (5.2)
PERSONAL GROWTH, N (%; n = 8,834)

QRT1 (0-15) 765 (34.5) 300 (13.5) 524 (23.6) 504 (22.7) 125 (5.6)

QRT?2 (16-19) 969 (37.5) 349 (13.5) 649 (25.1) 506 (19.6) 114 (4.4)

QRT3 (20-23) 785 (39.6) 304 (15.3) 481 (24.3) 339 (17.1) 74 (3.7)

QRT4 (24-28) 853 (41.7) 315 (15.4) 501 (24.5) 328 (16.0) 49 (2.4)
Purpose in Life-mean (SD; score) 17.8 (4.7) 17.5 (4.7) 17.4 (4.7) 16.6 (4.8) 15.4 (4.7)
PURPOSE IN LIFE, N (%; n = 8,794)

QRT1 (0-14) 868 (33.4) 345 (13.3) 613 (23.6) 596 (23.0) 175 (6.7)

QRT2 (15-17) 818 (37.7) 314 (14.5) 564 (26.0) 405 (18.7) 68 (3.1)

QRT3 (18-21) 900 (40.1) 335 (14.9) 538 (24.0) 388 (17.3) 82 (3.7)

QRT4 (22-28) 773 (43.3) 268 (15.0) 427 (23.9) 284 (15.9) 33 (1.9)
WHITE RACE', N (%; n = 8,855)

Yes 3,155 (38.3) 1,174 (14.3) 2,005 (24.3) 1,550 (18.8) 305 (4.3)

No 233 (37.8) 95 (15.4) 151 (24.5) 129 (20.9) 8 (1.3)
EDUCATION!, N (%; n = 8,843)

< High school 106 (35.3) 23 (7.7) 68 (22.7) 89 (29.7) 14 (4.7)

High school/GED 519 (36.6) 188 (13.2) 359 (25.3) 292 (20.6) 62 (4.4)

Some college 1,284 (37.5) 470 (13.7) 826 (24.1) 686 (20.1) 156 (4.6)

College grad 1,471 (39.8) 585 (15.8) 904 (24.4) 610 (16.5) 131 (3.5)
FAMILY INCOME', N (%; n = 8,307)

<$20,000 498 (34.2) 189 (13.0) 348 (23.9) 358 (24.6) 63 (4.3)

$20,000 to <$50,000 2,215 (38.4) 850 (14.7) 1,404 (24.4) 1,066 (18.5) 230 (4.0)

$50,000 or more 463 (42.6) 155 (14.3) 275 (25.3) 152 (14.0) 41 (3.8)
LIVE ALONE®, N (%; n = 8,057)

Yes 1,911 (39.4) 697 (14.4) 1,206 (24.9) 874 (18.0) 163 (3.4)

No 1,169 (36.5) 464 (14.5) 753 (23.5) 657 (20.5) 163 (5.1)
SMOKING BEHAVIOR!, N (%; n = 8,768)

Never smoker 2,029 (39.3) 746 (14.5) 1,260 (24.4) 926 (18.0) 199 (3.9)

Past smoker 1,270 (37.1) 502 (14.7) 831 (24.3) 674 (19.7) 148 (4.3)

Current smoker 49 (26.8) 21 (11.5) 50 (27.3) 54 (29.5) 9 (4.9)
ALCOHOL INTAKE®, N (%; n = 8,657)

Never drinker 1,137 (34.0) 441 (13.2) 798 (23.8) 811 (24.2) 161 (4.8)

<1 drink/week 1,066 (38.8) 392 (14.3) 675 (24.6) 500 (18.2) 112 (4.1)

1-4 drinks/week 565 (41.9) 209 (15.5) 335 (24.9) 197 (14.6) 41 (3.0)

>4 drinks/week 587 (44.8) 217 (16.6) 294 (24.2) 138 (11.3) 41 (3.4)
DEPRESSION®, N (%; n = 8,880)

Yes 448 (35.3) 175 (13.8) 299 (23.6) 281 (22.2) 65 (5.3)

No 2,947 (38.7) 1,098 (14.4) 1,864 (24.5) 1,404 (18.4) 299 (3.9)
BODY MASS INDEX CATEGORY', N (%; n = 8,807)

Underweight 34 (43.0) 11 (13.9) 22 (27.8) 9 (11.4) 3 (3.8)

Normal weight 1,528 (43.6) 566 (16.1) 865 (24.7) 417 (11.9) 132 (3.8)

Overweight 1,292 (38.3) 475 (14.1) 845 (25.0) 626 (18.6) 137 (4.1)

Obese 513 (27.8) 207 (11.2) 417 (22.6) 622 (33.7) 806 (4.7)
MINUTES OF PHYSICAL ACTIVITY®, N (%; n = 8,880)

<Age-adjusted median 1,346 (30.9) 600 (13.8) 1,020 (23.4) 1,140 (26.1) 255 (5.9)

>Age-adjusted median 2,049 (45.3) 673 (14.9) 1,143 (25.3) 545 (12.1) 109 (2.4)

aNo disease and no mobility disability.

bBaseline disease but not incident disease or mobility disability.

“Incident disease but not mobility disability.

dIncident mobility disability with or without disease.

¢Did not survive to December 1, 2013.

fMeasure was collected at the WHI baseline during the period 1993-1998.
&Measure was collected in 2012.

GED = tests of general educational development; QRT = quartile.

Downloaded from https://www.cambridge.org/core. Access paid by the UC San Diego Library, on 21 Mar 2019 at 17:27:50, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/51041610214001768



0. Zaslavsky et al.

2086

"0neI SPpo = YO dnIenb = 130

‘puan Ie3UI] 103 1831 Y1 IO SIMNSAT [[NN g
SNIBIS J[(BIOAB] IOW SIIBJIPUI 31008 uuswm.:
*€10T ‘T I9qUID0d(J 01 SAIAINS 10U PI(T,

*3SBISIP INOYIM IO I AN[IQESIP AN[IOW JUSPIoU],

*KIT[IqESIP AJ[IQOW 10U INQ JSBISIP 1UIPIOU],

“A1IqesIp AJ[IGOUT JO SSEISIP 1UIPIOUT 10U INQ ISEISIP dUIIske g
*AIQeSIP AI[IqOW OU PUB JSBISIP OU YIIM IIP[O IO SIBIA g 958 01 SUIAI[ 9SOY] ST A103918BD 90UAIJY
o1y ut asodand pue yamois [euosiod 19ySiy sa1edrpur sa[nienb oyl Jo anjea 12Y3Iy 3y ], "duo[e saal] Juedonied
) I_YIAYM pue ‘sniels Supjows ‘AI1ANoe. [edIsAyd ‘xopur ssew Apoq ‘uoIssaxdap ‘asn [0YOO[e ‘QuIodUl ‘UONBINPI “9oBI 98 10J paisn(pe UoIssaISa1 onSISO[ [RILIOUN[NUI WO} 318 SINSAY 10N

DUISJY DUIIIY DUIIY DUAIYY AR (0)
sVN 800°0 (T6'c-LT'1) S8'T  sYN €10 #P'1-96°0) ST'T YN 920 (Te'1-€6'0) IT'T  3YN 10 (LET1-16'0) TT°1 ¢LI0
L0'0  (8%'C96°0) ¥S'T 900 (05 1-66°0) TC'T $0000  (9S'1-60°'1) 1€'1 ¢c0 (OF1-160) €T'T (AR (0]
100°0> (BP'S-1¢°0) ¢6'¢ 100°0> (20'C-S¢'1) €9°'1 10000 (B9 1-%1°'D) LE'T S1'0 (SP'1-66°0) LT'T ILJO
QJI0J2S
3
100°0> (S6°0-68°0) ¢6°0 100°0> (L6°0-%6°0) 96°0 100°0> (66°0-96°0) 86°0 71°0 (00°1-L6°0) 86°0  snonumnuop
HAT'T NI dSOddNd
DUAISJY OUIIY 9UAIIY UAIYIY [AR: (0)
100°0>  8T'0 (102-88°0) ¢¢'T 1000> 620 (8¢ 1-16°0)CI'T €00 L0  (92°1-88°0) SO'T L0 0¢'0 (I€1-98°0)90°1 ¢1L90
€0'0 (8T'T90°1) ¢S'1 120 (8¢'1-€60) €I'1 L0'0  (8€'1-66°0) LT'T P50 (€1'1-9L°0) 26°0 (AR (0]
100°0> (80°¢—2¥%'1) 01°C 100°0> (L T-LT'D) ¥%'1 L0°0 (TH'1-86°0) 8T'1 L9°0 (LT'1-68°0) #0°1 ILIO
J0JS
¥
100°0> (86°0-¢6°0) S6°0 10000 (66°0-96°0) 86°0 L0'0  (00°1-86°0) 66°0 L¥'0 (10°T-86°0) 00'I snonunuo)
HLXAOYD TVNOSIdd
ANFIL dNTIVA ID %S6) YO dANIIL dNIVA ID %S6) O dANIIL dNIVA ID %S6) YO daANFIL dNIVA ID %S6) O HIdVIIVA
d04d d d04ad d d04ad d d044d d
,adasvaodad anAm<mHQ 5 LNAHAIDNI nrﬁme:w\/mmnH

eSpuedpipied Apnis annjerlu| YyijeaH s,usWwopn ul abe Jo sieak §g je saliobajed paseadaq 1o ‘pajqesiqg ‘uspnu|
Jusjenald 1o} spPnIIsuod (S29°Z = N) ,,9)11 ul asodind,, pue (Y0/'L = N) ,UIMOID [eUOSId,, JO Sa|i}ienb Jo S| %56 pue (SYQ) sollel sppo paisnipy *z ajqeL

Downloaded from https://www.cambridge.org/core. Access paid by the UC San Diego Library, on 21 Mar 2019 at 17:27:50, subject to the Cambridge Core terms of use, available at

https://www.cambridge.org/core/terms. https://doi.org/10.1017/51041610214001768



Eudaimonic well-being and healthy survival 2087

o o
3 = -
< Q-
— = i
> € - =
E< % g
© [ p=
2 T 2 2%
8 = s
o | el g o
| v, -
© | ™
2 [
- = o o
£ s b
T T T T T T T T T T T T
QRT4 QRT3 QRT2 QRT1 QRT4 QRT3 QRT2 QRT1 QRT4 QRT3 QRT2 QRT1
Personal Growth quartiles Personal Growth quartiles Personal Growth quartiles
o
o - o
8
o o |
Ee) ow
8 g
Qo ]
S 8g.
— © S,
o~ o
s 81
U I 1 T I I 1 J
QRT4 QRT3 QRT2 QRT1 QRT4 QRT3 QRT2 QRT1

Personal Growth quartiles

Personal Growth quartiles

Figure 1. (Colour online) Estimated adjusted probabilities of Healthy, Prevalent, Incident, Disabled, or Deceased categories of survival
phenotype for 88-year-old woman among Women’s Health Initiative participants (N = 7,704) by quartiles of Personal Growth construct.
Categories denote: survived without major chronic disease and without disability (Healthy); survived with one or more major chronic
diseases at baseline, but without disease or disability (Prevalent); survived and developed one or more major chronic morbidities, but not
disability, during study follow-up (Incident); survived and developed mobility disability with or without disease (Disabled); and did not
survive (Deceased). Results are from multinomial logistic regression adjusted for race, education, income, alcohol use, depression, body
mass index, physical activity, smoking, and whether the participant lives alone. The higher value of the quartiles indicates higher Personal

Growth. Error bars indicate likelihood-ratio-based 95% Cls.

follow-up than women who had higher levels of PG
and PL. Furthermore, late-life survivors reporting
lower levels of PG and PL had higher odds of
having a mobility disability at 85 years of age or
older compared with their counterparts who had a
more favorably perceived psychological well-being.
Among women who lived to late adulthood without
mobility disability, having lower perceived levels
of the selected EW constructs was associated with
higher odds of having developed a major chronic
morbidity than with the process of living with
chronic conditions from baseline. Conversely, those
who did not escape mobility disability were more
likely to report lower levels of PG or PL than
their able-bodied and healthier counterparts. To
our knowledge this is the first study to examine the
association between selected dimensions of the EW
and patterns of survival in the oldest-old age group.
However, one important caveat needs to be taken
into consideration, as the limited prospective nature
of the study precludes conclusive statements on the

directionality of the effects. It is possible to assume
that women who developed chronic morbidity or
disability during years of follow-up also experienced
a decline in PG and PL given that EW measures
were collected on average 15.5 years after baseline
assessments.

The PL construct underscores one’s perception
of having meaning, purpose, and direction in
life, whereas PG reflects the extent to which
respondents make use of their personal talents and
potential (Ryff and Keyes, 1995). High scores on
these measures in latest adulthood suggest that
psychological flourishing is possible even in the face
of advanced aging processes.

Observational and empirical evidence suggest
that psychological factors of human flourishing in
latest adulthood are related to high-functioning
survival. In the widely publicized book The
Blue Zones, Buettner (2008) presented evidence
that having a strong sense of PL was one of
the main themes shared by a relatively large
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Figure 2. (Colour online) Estimated adjusted probabilities of Healthy, Prevalent, Incident, Disabled, or Deceased categories of survival
phenotype for 88-year-old woman among Women's Health Initiative participants (N = 7,675) by quartiles of Purpose in Life construct.
Categories denote: survived without major chronic disease and without disability (Healthy); survived with one or more major chronic
diseases at baseline, but without disease or disability (Prevalent); survived and developed one or more major chronic morbidities, but not
disability, during study follow-up (Incident); survived and developed mobility disability with or without disease (Disabled); and did not
survive (Deceased). Results are from multinomial logistic regression adjusted for race, education, income, alcohol use, depression, body
mass index, physical activity, smoking, and whether the participant lives alone. The higher value of the quartiles indicates higher Purpose

in Life. Error bars indicate likelihood-ratio-based 95% Cls.

cohort of high-functioning centenarians around the
globe. Echoing these findings, US-based Long-
Life Observational Study of Vaillant (2002) also
highlighted that perceived PG and PL were
among the factors associated with the healthiest
survival into advanced age. In recent years cross-
sectional and prospective studies have consistently
demonstrated an association between PL and a
reduced risk of all-cause mortality (Boyle et al.,
2009), reduced risk of Alzheimer disease, and mild
cognitive impairment (Boyle et al., 2010), reduced
risk of developing functional dependence (Boyle
et al., 2010), and reduced risk of frailty syndrome
(Andrew er al., 2012). Similar studies examining the
effects of PG on clinical outcomes are surprisingly
scarce.

At present, mechanisms for the association
of PLL and PG with healthier survival are
unknown. Physiological mechanisms for the
relationship between EW and health have been
hypothesized, including a direct enhancement

of neuroendocrine, immune, and cardiovascular
systems functioning (Ryff et al., 2004; Steptoe
et al., 2005) or indirect effect on health by
buffering the effects of stress (Pressman and
Cohen, 2005). Biological studies have provided
partial support for these assertions, demonstrating
that some aspects of psychological well-being
are associated with important disease biomarkers
such as salivary cortisol, the proinflammatory
cytokine interleukin-6, and high-density lipoprotein
cholesterol (Ryff ez al., 2006; Friedman ez al., 2007).
Given the well-described association of low-grade
inflammation with poor health and poor functioning
in older adults, it is plausible that the beneficial
effects of the eudaimonic markers of human
flourishing on late-life health might be mediated
through a physiological milieu. Thus, pending
further research, one cautious interpretation is that
eudaimonic indicators of well-being such as PL
and PG might promote late-life physical health
through favorable alteration of neuroendocrine
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signaling and an enhancement of stress-resistance

mechanisms.

Engagement in health-promoting behaviors is
another sensible explanation for the link between
psychological well-being and having better health.
It is plausible to assume that those oldest old
who have a favorable perceived psychological
outlook also have a higher proclivity for health-
promoting behaviors. However, in the current
study, accounting for alcohol consumption, physical
activity, smoking, and BMI did not substantially
affect the association of PG and PL with the
outcomes, suggesting that other factors may be
involved (see Table S2, available as supplementary
material attached to the electronic version of this
paper at www.journals.cambridge.org/jid_IPG).

Our findings bear an important public health
message. Psychological well-being is an integrative
factor of one’s physical health. Although it is
still unclear whether the perceived sense of one’s
psychological flourishing is amenable to inter-
vention in late adulthood, our findings highlight
the importance of comprehensive psychological
well-being assessment as one of mortality- and
morbidity-sensitive measures. In addition,
results indicate that boosting EW in even the oldest
adults — for instance, through community volunteer
programs such as the Experience Corps (Carlson
et al., 2008) — might engage them in activities
likely to promote their sense of PL. and their PG

(Greenfield and Marks, 2004).

Although we identified a relationship between
lower levels of PG and PL and the risk of dying
within two years post follow-up, we acknowledge
that temporal ambiguity limits our ability to
estimate risk associations of EW on the mobility
disability and incident chronic disease outcomes.
Because the evaluation of incident disability and
disease occurred prior to the assessment of the PG
and PL measures, it is reasonable to believe that
women who developed these conditions might be
more likely to report lower EW measures later in
life. Yet, several studies report that levels of within-
person EW are relatively stable over time, especially
in older populations (Ryff, 1991; Springer ez al.,
2011). This suggests that the women with lower
levels of PG and PL in our sample may likely have
had these low levels prior to their development
of disability or disease. Thus, we believe there is
a relationship between lower PG and PL levels
and the risk of developing a mobility disability or
major chronic disease; however, confirmation of
these relationships in a prospective study is needed.
The validation is especially pertinent given that
the above-mentioned within-person stability in EW
markers has yet to be confirmed among frail older

adults and those with incident disability.

Eudaimonic well-being and healthy survival 2089

This study limited the scope of psychological
constructs to measures of EW, even though other
constructs, such as optimism, social support, and
hedonic or emotional well-being, that have been
measured in the WHI cohort might influence the
relationship of PG and PL to physical health.
In addition, PG and PL were only two of six
constructs constituting Ryff’s Psychological Well-
Being scale (Ryff and Keyes, 1995). Although each
of the six constructs can be used independently,
the availability of the complete scale would offer
a more comprehensive psychological profile (Ryff,
2014). Next, older women with low levels of
functioning and health were less likely than women
with higher levels of functioning to complete self-
reported questionnaires. Loss to follow-up may
underestimate the proportion of older women at
risk of being in unfavorable survival categories.
However, rather than determining the prevalence
of survival groups, the aim of this analysis was to
describe the association of the selected dimension
of EW with patterns of survival to 85 years
of age in older women. Finally, this oldest-old
WHI cohort had a higher frequency of college
education attainment than older women in the
general population and was relatively homogeneous
in terms of race; therefore, the cohort might not be
fully representative. However, our models included
adjustment for common indicators of prosperity,
such as education and income, and statistically
significant associations were still observed.

The study strengths are an assessment of PG
and PL for a large group of older women. We also
minimized misclassification bias of the outcomes
by completing a detailed central adjudication
performed by a trained clinical staff. Last, our rich
database permitted examination of a wide array of
likely confounders on the association of selected
dimensions of EW with healthy survival.

In sum, these results add to a growing
literature on the potential salutary effects of
positive psychological functioning, and they suggest
that even among oldest-old adults, experiences
of purposeful life engagement and continuing
PG may contribute to better health outcomes.
Future prospective studies, however, are needed to
better understand the dynamics between positive
psychological factors and patterns of survival into
advanced age.
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