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Hope is a topic widely discussed in the humanities and researched in the field of psychology. To explore the po-
tential public health implications of hope for subsequent health and well-being outcomes, we prospectively ex-
amined the relation between baseline hope and a wide range of outcomes that included indicators of: physical
health, health behaviors, and psychosocial well-being in older adults using an outcome-wide approach. Data
from the Health and Retirement Study (N=12,998, mean age= 66 years) were analyzed. Bonferroni correction
was used to account for multiple testing. All models controlled for a wide array of factors including:
sociodemographic characteristics, personality factors, and prior values of the exposure (hope) and all outcomes.
A greater sense of hopewas associated with: better physical health and health behavior outcomes on some indi-
cators (e.g., reduced risk of all cause-mortality, fewer number of chronic conditions, lower risk of cancer, and
fewer sleep problems), higher psychological well-being (e.g., increased positive affect, life satisfaction, and pur-
pose in life), lower psychological distress, and better social well-being. A secondary analysis explored anteced-
ents of hope. We identified several potentially modifiable factors that may lead to increased hope. These
results may have important population-level implications for increasing hope and improving the physical, psy-
chological, and social well-being of our growing older adult population.

© 2020 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Discussions of hope and hopelessness are common in clinical care
especially in the context of psychiatry. Indeed hopelessness is an item
assessed for depression in DSM-V [1]. However the role of hope in shap-
ing population health has received less attention and study. Hope is a
concept deeply embedded in a variety of religious andphilosophical tra-
ditions [2–4]. For example, Thomas Aquinas described hope as a passion
that follows upon apprehension of a future good that is difficult, yet pos-
sible, to attain [5]. Distinct from discourse in the humanities, interest in
hope emerged within the field of psychology in the mid-20th century,
with initial conception about the construct as a unidimensional motiva-
tional force [6,7]. By the latter half of the 20th century, early proponents
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of positive psychology, most notably, Snyder, began conceptualizing
hope as two interrelated cognitive dimensions: agency and pathways
[8,9]. In Snyder's theory of hope, agency refers to determination and
commitment to help one move in the direction of a goal, and pathways
refer to people's perceived ability to reach their goals and formulate al-
ternative plans when obstacles arise [7–9]. Said another way, this con-
ception of hope might be understood to be a positive motivational
state that enables people to persevere towards goals and pathways
[8,10]. Thanks to the work of Snyder and others, diagnostic tools have
been developed to measure hope and hopelessness, which have been
used to evaluate associations with psychological and social well-being
outcomes [11]. This body of research has found that hope has strong
positive associations with a variety of psychosocial processes and out-
comes such as emotional adjustment, positive affect, life satisfaction,
sense of purpose, quality of life, and social support [12,13]. Conversely,
low levels of hope – or hopelessness – have been positively associated
with elevated risk of mental health problems such as anxiety, depres-
sion, and posttraumatic stress disorder [14,15]. Empirical and
er the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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philosophical work suggests that hope is distinct from optimism
[16,17], despite the continued conflation of the two terms in both pop-
ular and academic discussion. Someof the conflationmayhave emerged
from the fact that agency and pathways are likely sources of hope, but
also sources of optimism [8,9,18]. In returning to more classical under-
standings of hope, hope may be distinguished from optimism in that
hopemay be understood as a disposition towards having an attentional
focus on the possibility that the future will be good, characterstically in
the face of difficulty. Optimism, on the other hand, may be understood
as a disposition towards having expectations that the future will be
good (which may be with or without reasons).

While many empirical investigations on hope have focused on asso-
ciations with psychological and social well-being outcomes, less atten-
tion has focused on the relationship between hope and health
behaviors or physical health outcomes. Additionally, studies on hope
often do not include older adults outside clinical settings, and instead
often focus on younger populations and patient populations [12]. To
help fill this knowledge gap, we used data from the Health and Retire-
ment Study (HRS) [19], a large, prospective, and nationally representa-
tive sample of adults over age 50, to evaluate whether positive changes
in hope are associatedwith better subsequent health andwell-being. To
answer this question, we used an outcome-wide analytic approach
[20,21] which extensivesly controls for a wide range of covariates and
also controls for the exposure (hope) in a prior wave; this allows re-
searchers to remove the potential accumulating effects of hope on
prior levels of health and well-being, and evaluate the effects of change
in a sense of hope on subsequent health and well-being outcomes. We
also conducted a secondary analysis to explore the potential anteced-
ents of hope. Such evidence can inform further research, which in turn
might foster public health and policy making efforts. Considerations of
unmeasured confounding and reverse causation are of course a concern,
but the goal of the present analysis is to, as best as possible, control for
these and provide estimates of the outcomes we might expect to ob-
serve if levels of hope were intervened upon at the population level.

Method

Study population

We used data from the Health and Retirement Study (HRS), a na-
tionally representative dataset of older adults aged N50 in the United
States. In the first year that a robust set of psychosocial data were col-
lected (2006), HRS staff visited a randomly-selected 50% of study partic-
ipants for an enhanced face-to-face (EFTF) interview. After the
interview, participants took a self-administered psychosocial question-
naire [22]. In 2008, the remaining 50% of participants were also assessed
via both methods (EFTE and questionnaire); the response rate for the
psychosocial questionnaire was 88% in 2006 and 84% in 2008 [22]. Sim-
ilar data were obtained in subsequent waves. Our main exposure, hope,
was assessed in the 2010/2012 waves, with subsequent health and
well-being outcomes assessed four years later in the 2014/2016 waves
and with covariate data (including prior hope) taken from the 2006/
2008wave. Further information about the HRS study and access to pub-
lically available data can be found on the study websites (http://
hrsonline.isr.umich.edu/ and https://hrs.isr.umich.edu/data-products).
Given the use of de-identified, publicly available data, the study was
exempted from IRB review at the Harvard T.H. Chan School of Public
Health.

Measures

Hope
Within the HRS questionnaire, study respondents answered four

questions that were derived from Everson et al. [23] and Beck et al.
[24]. The questions asked: [1] “I feel it is impossible for me to reach
the goals that I would like to strive for”; [2] “The future seems hopeless
to me and I can't believe that things are changing for the better”; [3] “I
don't expect to get what I really want”; and [4] “There's no use in really
trying to get something I want because I probably won't get it.” Re-
sponse categories to these questions ranged from 1 (strongly disagree)
to 6 (strongly agree). While negatively worded, items 1, 3 and 4 at
least implicitly reference agency, item 1 references pathways, and
item 2 references hope itself.

We reverse-coded the scale to construct a hope instead of hopeless-
ness scale for three reasons. First, HRS is not a clinical or psychiatric pop-
ulation, and as a result, levels of “hopelessness” were relatively low.
Even in the tertile with the highest hopelessness scores, the median re-
sponsewas to slightly disagreewith all four items. Second, reverseword-
ing of the questions strongly aligned with a widely accepted, empirical
conceptualization of hope as a positive motivational state directing per-
severance towards goals and pathways [8]. Third, the four items were
not specifically constructed as a stand-alone scale but selected from
other measures based on careful theorizing, allowing for a flexibility in
how they were analyzed. As a result, we reverse-coded the four items
and then averaged them together to construct our hope scale (e.g., It is
possible for me to reach goals; the future seems hopeful to me; I do ex-
pect to get what I really want; There is use in trying, etc.) (alpha =
0.86 in 2006). To crudely examine potential dose-response patterns,
we created tertiles based on the primary exposure (2010/2012) and
the distribution of hope in the sample. The focus of the discussion will
be on the comparison of the bottom and top tertiles, though evidence
for trends will also be examined.

Outcomes
Using data from the 2014/2016 waves, 26 outcomes were assessed,

including indicators of: physical health (all-cause mortality, number
chronic conditions, diabetes, hypertension, stroke, cancer, heart disease,
lung disease, arthritis, and overweight/obesity, chronic pain), health be-
haviors (binge drinking, smoking, physical activity, sleep problems),
psychological well-being (positive affect, life satisfaction, optimism,
purpose in life, mastery, hope), psychological distress (depression, de-
pressive symptoms, negative affect), and social factors (loneliness, so-
cial integration). Hope was included as a “benchmark outcome” that
facilitated the interpretation of effect sizes when evaluated against
other outcomes. The rationale is that hopefulness at one time-point
will be related to hopefulness subsequently, and an increase in hopeful-
ness at one time-point will likely increase hopefulness at follow-up.

Further information about how each of these variables were
assessed is available in the appendix and additional documentation
about each measure can also be found in Smith et al. [22], Fisher et al.
[25], and Jenkins et al. [26].

Covariates
We controlled for awide range of covariates using data from thefirst

waves of the study in 2006/2008. Covariates included age (continuous),
sex (male/female), race/ethnicity (White, African-American, Hispanic,
Other), marital status (married/not married), income (b$50,000,
$50,000–$74,999, $75,000–$99,999, ≥$100,000), total wealth (based
on quintiles of the score distribution in this sample), educational attain-
ment (no degree, GED or high school diploma, ≥college degree), em-
ployment status (yes/no), health insurance (yes/no), geographic
region (Northeast, Midwest, South, West), childhood abuse (yes/no),
religious service attendance (none, b1× a week, ≥1× per week), and
personality factors (openness, conscientiousness, extraversion, agree-
ableness, neuroticism). We also controlled for prior values of all out-
come variables (listed above) in all our models to reduce the
possibility of reverse causation. All covariates were controlled for in
2006/2008, prior to the primary hope exposure in 2010/2012 to help re-
duce concerns that we were controlling for mediators.We used this ap-
proach to covariate control [21] rather than other approaches to
covariate selection, such as using causal diagrams, because the relation-
ship between many of these covariates (e.g. income, employment,
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depression, etc.) and hope is likely bi-directional and it is thus not plau-
sible to posit a causal diagram with variables assessed contemporane-
ously. To allow for evaluation of changes in degree of hope, we
controlled for hope in the first waves of the study (2006/2008), before
our “baseline” assessment in 2010/2012, which further helped reduce
reverse causation and potential unmeasured confounding [27].

Statistical analysis

Weused an outcome-wide analytic approach [20,21], and ran a sepa-
rate regression model for each outcome. Depending on the nature of the
outcome variable, we ran one of three different models: [1] logistic re-
gressions for binary outcomes with a prevalence b10%; [2] generalized
linear models with a log link and Poisson distributions for binary out-
comes with a prevalence ≥10%; and [3] linear regression models for con-
tinuous outcomes.With continuous variables, we standardized outcomes
(mean=0, standarddeviation=1) to alloweffect sizes to be interpreted
in terms of a standard deviation change in the outcome variable. All
models fully adjusted for all covariates in the initial waves (2006/2008).
Bonferroni correction was used to account for multiple testing [28].

As a secondary analysis, we explored potential antecedents (indepen-
dent predictors) of a sense of hope. Using linear regression, we regressed
wave 3 (2014/2016) hope onwave 2 (2010/2012) candidate antecedents
(one at a time), controlling simultaneously for all of the same covariates
that were used in the main outcome-wide analyses at wave 1 [21].

Multiple imputation
We imputed missing data for the exposure, covariates, and out-

comes using an imputation by chained equations procedure, which in-
volves generating 5 datasets. Compared to other methods of handling
missing data, this approach has the advantage of flexibility [29–31].

Additional analyses
As a conservative approach to evaluate the robustness of evidence

for the effects observed in this study to potential unmeasured con-
founding, we performed sensitivity analysis using E-values [32]. E-
values assess the minimum strength of association that an unmeasured
confounder would have to have on the risk ratio scale with both the ex-
posure (hope) and a given outcome to explain away the association. For
sensitivity to differential measurement error (e.g. those with higher
hope subsequently reporting better outcomes even though nothing
had changed), the estimates themselves correspond to bounds required
for differential measurement error to reduce the estimates to the null
[33]. We also re-analyzed all models using complete-case analysis and
compared results. To enhance potential translation of results in a public
health context, we transposed risk ratios in our main models into risk
differences. For additional interpretive value, we also re-analyzed esti-
mates of continuous outcomes in our main model without standardiza-
tion. As another sensitivity analysis, we further re-analyzed the main
models, but removed people who had history of a given condition at
baseline (e.g., for the stroke analysis, we removed people who had
stroke in the past). We conducted this analysis because controlling for
past conditions does not always sufficiently control for other potential
confounding that is introduced by health conditions (e.g., unmeasured
health conditions that emerge from a primary illness); removing people
with past history of a given condition is a more conservative approach
that helps further reduce concerns about potential reverse causality.
All analyses were conducted in Stata version 15.1 (StataCorp, College
Station, Texas).

Results

At the initial waves of the study (2006/2008), the average age of re-
spondents was 66 years old (SD= 9.9). Nearly two-thirds of study par-
ticipants were women (59%). Just over half had a high school education
(56%). The majority were White (74%), followed by Black (14%),
Hispanic (9%), and “Other (3%). In Table 1, we describe the distribution
of covariates by tertiles of hope; the distribution of participant charac-
teristics in the full analytic sample is shown in supplementary Table 1
(S1).

Over the 4-year follow-up period, participants in the highest (versus
lowest) tertile of hope had a 16% lower risk of all-cause mortality (95%
confidence interval [CI]: 0.71, 0.99). Participants with the highest (ver-
sus lowest) hope also had fewer chronic conditions (β = −0.07, 95%
CI: −0.10,-0.03), 12% reduced probability of cancer (95% CI: 0.78,
0.99), and 11% reduced probability of chronic pain (95% CI: 0.81, 0.97;
see Table 2). There was little evidence of association between hope
and other physical health outcomes.

Among health behaviors, there was no evidence of association with
binge drinking and smoking, but therewas an 13% increased probability
of frequent physical activity among participants with the highest levels
of hope (95% CI: 1.05, 1.23), and a 12% reduced probability of sleep
problems (95% CI: 0.81, 0.97) (Table 2).

Increased hope was also positively associated with all the indicators
of psychological well-being, psychological distress, and social well-
being (see Table 2). For example, those in the highest (verus lowest)
tertile of hope subsequently reported higher life satisfaction and pur-
pose, lower depression and loneliness, and better social integration.

Antecedents of Hope

Several characteristics were predictors of subsequent hope, includ-
ing: physical health and behavior factors (e.g., physical activity, cancer,
hypertension), social factors (e.g., frequency of contact with friends,
loneliness, closeness with spouse, volunteering), and all dimensions of
psychological well-being and distress. Effect size estimates were gener-
ally relatively modest (see Table 3).

Additional analyses

E-values suggested that several of the associations that we observed
were at least somewhat robust to unmeasured confounding (see
Table 4). For example, an unmeasured confounder associated with
both hope and sleep problems by risk ratios of 1.53 each, above and be-
yond the large array of covariates already adjusted for, could suffice to
explain away the association, but weaker confounding could not; to
shift the CI to include the null, an unmeasured confounder associated
with both hope and sleep problems by risk ratios of 1.21 each could
do so but weaker confounding could not. Second, complete-case analy-
sis yielded similar results to the results in the main analyses (Table S2).
Table S3 reports risk difference estimates for the binary outcomes and
helps clarify the absolute effect of increased hope on these outcomes,
which may be useful in evaluating the potential public health impact
of hope interventions. Table S4 presents unstandardized estimates for
continuous outcomes in our main model. Finally, when reanalyzing
the fully-adjusted models after removing anyone with history of a
given condition at baseline, estimates were generally stronger
(Table S5).

Discussion

Key findings of the outcome-wide analysis

In this nationally representative and prospective cohort study of
older adults, we found positive associations between an increased
sense of hope and indicators of physical health, health behaviors, and
numerous dimensions of psychological and social well-being. While
positive associations between hope and a variety of psychosocial out-
comes are consistent with a large body of empirical research on hope
[34], which is mostly cross-sectional, this study contributes to the liter-
ature and builds upon the pioneeringwork of others by using data from
a large prospective cohort with four years of follow-up data. It also



Table 1
Characteristics of Participants at Baseline by Tertiles of Hope (N = 12,746)a,b.

Participant Characteristics Tertile 1 (N = 4594) Tertile 2 (N = 4204) Tertile 3 (N = 3966)

N % Mean SD N % Mean SD N % Mean SD

Sociodemographic factors
Age (yr; range: 47–97) 67.2 10.2 66.4 9.8 65.1 9.5
Female (%) 2608 56.8 2423 57.6 2480 62.5
Race/Ethnicity (%)
White 3235 70.4 3254 77.4 2963 74.8
Black 666 14.5 532 12.7 611 15.4
Hispanic 546 11.9 316 7.5 305 7.7
Other 146 3.2 102 2.4 84 2.1
Married (%) 2418 61.8 2503 68.8 2322 70.5
Income (%)
b$50,000 2668 68.5 1903 52.8 1445 44.1
$50,000–$74,999 555 14.2 616 17.0 592 18.1
$75,000–$99,999 284 7.3 423 11.7 380 11.6
≥$100,000 390 10.0 678 18.7 863 26.3
Total Wealth (%)
1st Quintile 1083 27.8 599 16.6 461 14.1
2nd Quintile 941 24.2 697 19.3 519 15.8
3rd Quintile 765 19.6 767 21.2 634 19.3
4th Quintile 637 16.4 795 22.0 737 22.5
5th Quintile 471 12.1 762 21.1 929 28.3
Education (%)
b High School 1155 25.2 559 13.3 385 9.8
High School 2626 57.3 2319 55.4 2011 50.9
≥ College 802 17.5 1311 31.3 1554 39.3
Employed (%) 1396 35.8 1560 43.1 1589 48.5
Health Insurance (%) 3401 87.4 3153 87.2 2798 85.3
Geographic Region (%)
Northeast 623 15.7 545 14.9 474 14.2
Midwest 1050 26.6 1055 28.8 853 25.6
South 1600 40.5 1373 37.5 1307 39.2
West 679 17.2 691 18.9 701 21.0
Childhood Abuse (%) 275 7.8 210 6.3 197 6.5
Physical Health
Diabetes (%) 863 22.2 607 16.8 423 12.9
Hypertension (%) 2271 58.4 1907 52.7 1592 48.6
Stroke (%) 293 7.5 186 5.1 151 4.6
Cancer (%) 533 13.7 482 13.3 438 13.4
Heart Disease (%) 950 24.4 714 19.8 518 15.8
Lung Disease (%) 425 10.9 242 6.7 162 5.0
Arthritis (%) 2439 62.6 2101 58.1 1661 50.7
Overweight/Obesity (%) 2904 75.6 2553 71.3 2235 69.0
Chronic Pain (%) 1608 41.3 1150 31.8 831 25.3
Health Behaviors
Binge Drinking (%) 395 12.5 399 13.6 389 14.6
Smoking (%) 659 17.1 397 11.0 292 9.0
Frequent Physical Activity (%) 2740 70.4 2817 77.9 2715 82.8
Sleep Problems (%) 1060 47.7 797 39.9 576 33.2
Religious Service Attendance (%)
Never 1069 27.5 808 22.4 698 21.3
b1×/week 1306 33.5 1169 32.3 1030 31.4
≥1×/week 1519 39.0 1639 45.3 1550 47.3
Psychological Well-Being
Positive Affect (range: 1–5) 3.3 0.8 3.7 0.6 3.9 0.6
Life Satisfaction (range: 1–7) 4.6 1.5 5.2 1.3 5.6 1.3
Optimism (range: 1–6) 4 0.9 4.6 0.8 5.1 0.8
Purpose in Life (range: 1–6) 4.2 0.9 4.7 0.8 5.1 0.8
Mastery (range: 1–6) 4.5 1.1 4.9 1 5.2 1
Hope (range: 1–6)
Psychological Distress
Depression (%) 807 21.1 301 8.5 197 6.1
Depressive Symptoms (range: 0–8) 1.9 2.2 1.1 1.6 0.8 1.4
Hopelessness (range: 1–6) 3.1 1.3 2.1 1 1.5 0.8
Negative Affect (range: 1–5) 1.9 0.7 1.6 0.5 1.4 0.4
Social Factors
Loneliness (range: 1–3) 1.7 0.6 1.4 0.5 1.3 0.4
Social Integration (range: 0–5) 2.7 1.2 3 1.2 3.2 1.1
Personality
Openness (range: 1–4) 2.8 0.6 3 0.5 3.2 0.5
Conscientiousness (range: 1–4) 3.3 0.5 3.4 0.4 3.5 0.4
Extraversion (range: 1–4) 3.1 0.6 3.2 0.5 3.4 0.5
Agreeableness (range: 1–4) 3.5 0.5 3.5 0.5 3.7 0.4
Neuroticism (range: 1–4) 2.2 0.6 2.0 0.6 1.8 0.6

a This table was created based on non-imputed data.
b All of these variables were used as covariates, and assessed in the wave prior (2006/2008) to the exposure wave (2010/2012).
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Table 2
Hope and Subsequent Health and Well-being (Health and Retirement Study [HRS]: N =12,998)a,b,c

Hope

Tertile 1
(n = 4,704)
(Reference)

Tertile 2
(n = 4,282)
RR/OR/β (95% CI)

Tertile 3
(n = 4,012)
RR/OR/β (95% CI)

p-trend

Physical Health
All-cause mortality 1.00 0.89 (0.78, 1.02) 0.84 (0.71, 0.99)* 0.02
Number of chronic conditions 0.00 -0.04 (-0.07, -0.01)*** -0.07 (-0.10, -0.03)*** b0.001
Diabetes 1.00 1.00 (0.92, 1.09) 0.97 (0.87, 1.07) 0.61
Hypertension 1.00 0.99 (0.94, 1.05) 0.99 (0.93, 1.06) 0.75
Stroke 1.00 0.90 (0.78, 1.03) 0.90 (0.77, 1.05) 0.10
Cancer 1.00 0.93 (0.84, 1.04) 0.88 (0.78, 0.99)* 0.04
Heart disease 1.00 0.96 (0.88, 1.03) 0.93 (0.84, 1.03) 0.12
Lung disease 1.00 0.91 (0.81, 1.03) 0.90 (0.78, 1.04) 0.09
Arthritis 1.00 0.99 (0.94, 1.05) 0.97 (0.91, 1.04) 0.47
Overweight/obesity 1.00 1.02 (0.96, 1.07) 1.01 (0.94, 1.07) 0.76
Chronic pain 1.00 0.94 (0.87, 1.01) 0.89 (0.81, 0.97)* 0.01
Health Behaviors
Binge drinking 1.00 1.10 (0.89, 1.34) 1.00 (0.76, 1.32) 0.84
Current cigarette smoking 1.00 0.89 (0.70, 1.14) 1.01 (0.78, 1.32) 0.79
Frequent physical activity 1.00 1.11 (1.03, 1.19)** 1.13 (1.05, 1.23)** 0.002
Sleep problems 1.00 0.95 (0.88, 1.02) 0.88 (0.81, 0.97)* 0.01
Psychological Well-being
Positive affect 0.00 0.22 (0.17, 0.26)*** 0.38 (0.32, 0.44)*** b0.001
Life satisfaction 0.00 0.15 (0.10, 0.20)*** 0.28 (0.22, 0.35)*** b0.001
Optimism 0.00 0.27 (0.22, 0.32)*** 0.50 (0.45, 0.55)*** b0.001
Purpose in life 0.00 0.17 (0.13, 0.21)*** 0.34 (0.29, 0.39)*** b0.001
Mastery 0.00 0.19 (0.14, 0.24)*** 0.35 (0.29, 0.40)*** b0.001
Hope 0.00 0.41 (0.37, 0.46)*** 0.66 (0.61, 0.70)*** b0.001
Psychological Distress
Depression 1.00 0.74 (0.65, 0.85)*** 0.57 (0.47, 0.69)*** b0.001
Depressive symptoms 0.00 -0.18 (-0.23, -0.14)*** -0.23 (-0.29, -0.17)*** b0.001
Negative Affect 0.00 -0.11 (-0.16, -0.06)*** -0.23 (-0.29, -0.18)*** b0.001
Social Factors
Loneliness 0.00 -0.18 (-0.22, -0.13)*** -0.28 (-0.33, -0.24)*** b0.001
Social integration 0.00 0.04 (-0.01, 0.11) 0.06 (0.01, 0.12)* 0.03

Abbreviations: CI, confidence interval; OR, odds ratio; RR, risk ratio.
*pb0.05 before Bonferroni correction; **pb0.01 before Bonferroni correction; ***pb0.05 after Bonferroni correction (the p value cutoff for Bonferroni correction is p=0.05/26 outcomes=
pb0.002)

a The analytic sample was restricted to those who had participated in the baseline wave (2010 or 2012). Multiple imputation was performed to impute missing data on the exposure,
covariates, and outcomes. All models controlled for sociodemographic characteristics (age, sex, race/ethnicity, marital status, income, total wealth, level of education, employment status,
health insurance, geographic region), prior childhood abuse, prior religious service attendance, prior values of the outcome variables (diabetes, hypertension, stroke, cancer, heart disease,
lung disease, arthritis, overweight/obesity, chronic pain, binge drinking, current smoking status, physical activity, sleep problems, positive affect, life satisfaction, optimism, purpose in life,
mastery, depressive symptoms, negative affect, loneliness, social integration), personality factors (openness, conscientiousness, extraversion, agreeableness, neuroticism) and the prior
value of the exposure. These variables were controlled for in the wave prior to the exposure assessment (in 2006 or 2008).

b We used an outcome-wide analytic approach, and ran a separate model for each outcome.We also ran a different type of model depending on the nature of the outcome: 1) for each
binary outcome with a prevalence of ≥10%, we ran a generalized linear model with a log link and Poisson distribution to estimate a RR; 2) for each binary outcome with a prevalence of
b10%, we ran a logistic regression model to estimate an OR; and 3) for each continuous outcome, we ran a linear regression model to estimate a β. If the reference value is “1,” the effect
estimate is OR or RR; if the reference value is “0,” the effect estimate is β.

c All continuous outcomes were standardized (mean=0, standard deviation=1), and β was the standardized effect size.
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extends prior work by extensively controlling for confounding and ad-
dressing reverse causation in more rigorous ways. Further, it evaluated
a range of health behaviors and physical health outcomes, factors that
have been understudied in the hope literature.

Among the psychologicalwell-being, psychological distress, and social
factors outcomes examined in this study (n = 11), the positive associa-
tions we observed align with prior studies that point to the potentially
positive impact of hope on psychosocial well-being [7,14,35–37]. For the
remaining physical health and health behavior outcomes included in
the analysis (n=15), associations with hope weremixed, with evidence
for associations with a some outcomes (e.g., reduced all-cause mortality,
reduced number of chronic conditions) but less strong or no association
with others (e.g., stroke, diabetes, hypertension). These latter results are
consistent with some cross-sectional studies that have not always ob-
served clear associations between hope and physical health outcomes
[38]. Our observations around the hope-mortality association, are, how-
ever, supported by others. For example, one study reported an increase
in all-cause and cause-specific mortality among middle-aged men with
elevated hopelessness [23].

Study participants with high levels hope also had a fewer number
of chronic conditions. Existing research on hope and chronic
conditions tends to focus on evaluating the role of hope among peo-
ple already diagnosed with a particular condition, for example, hope
as an antecedent of stress-buffering among people living with
multiplesclorosis [39]. Additionally, many studies have explored
the relation between hope and cancer, but they often focused on
the role of hope after a diagnosis, for example with regard to positive
adjustment and coping strategies [40]. Our analysis extends the liter-
ature by using data from a community sample and examining the re-
lationship between changing levels of hope and self-reported cancer
diagnosis. Even after extensive confounding control, those with the
highest levels of hope had 12% reduced probability of cancer over
follow-up. This result converges with the work of others who also
observed that evenmoderate hopelessness was associated with inci-
dent cancer [23]. Such findings should be interpreted with caution in
light of this study's limitations, and more research on this topic is
needed. Our analysis also highlights associations between increased
hope and reduced probability of experiencing chronic pain and sleep
problems. Other experimental and cross-sectional studies have ob-
served similar associations between hope and reduced pain and
less fatigue [41,42]. The longitudinal nature of the present study
strengthens the existing evidence in this area.



Table 3
Candidate Predictors of Hope (N = 13,771)a,b.

Candidate Predictor Standardized Regression
Coefficient (β)

95% CI

Health behaviors
Physical Activity 0.06 0.03, 0.09***
Smoking 0.03 −0.84, 0.91
Overweight / Obese 0.02 −0.03,0.07
Binge Drinking 0.04 −0.20, 0.29

Physical Health
Heart Disease −0.09 −0.22, 0.05
Stroke −0.16 −0.58, 0.26
Cancer −0.14 −0.20, −0.08***
Arthritis −0.06 −0.11, 0.00*
Hypertension −0.10 −0.18, −0.04**
Diabetes −0.01 −0.13, 0.11
Lung Disease −0.14 −0.57, 0.30
Chronic Pain −0.04 −0.09, 0.02

Social factors
Live with Spouse −0.01 −0.69, 0.66
Frequency of Contact with Children

≤Every Few Months Reference Reference
1-2×/Month 0.07 −0.00, 0.13*
1-2×/Week 0.10 −0.12, 0.31
≥3×/Week 0.10 −0.21, 0.40

Frequency of Contact with Other Family
≤Every Few Months Reference Reference
1-2×/Month 0.08 −0.10, 0.25
1-2×/Week 0.06 −0.07, 0.19
≥3×/Week 0.05 −0.29, 0.40

Frequency of Contact with Friends
≤Every Few Months Reference Reference
1-2×/Month 0.12 0.06, 0.19**
1-2×/Week 0.11 −0.03, 0.20*
≥3×/Week 0.14 0.03, 0.25*

Loneliness −0.11 −0.13, −0.10***
Closeness with Spouse 0.06 0.05, 0.08***
Number of Close Children 0.01 −0.02, 0.03
Number of Closeness
Other Family

−0.00 −0.01, 0.01

Number of Close Friends 0.01 −0.03, 0.05
Positive Social Support
from Spouse

0.10 0.06, 0.14**

Positive Social Support
from Children

0.04 −0.06, 0.15

Positive Social Support
from Other Family

0.03 0.01, 0.06*

Positive Social Support
from Friends

0.03 −0.19, 0.24

Social Strain from
Spouse

−0.14 −0.21, −0.08**

Social Strain from
Children

−0.05 −0.07, −0.04***

Social Strain from Other
Family

−0.03 −0.07, 0.02

Social Strain from Friends −0.01 −0.09, 0.08
Religious Service Attendance

Not at All Reference Reference
b1×/week 0.04 −0.28, 0.37
≥1×/week 0.07 −0.10, 0.24

Volunteering
0 h Reference Reference
0–49 h 0.04 −0.02, 0.11
50–99 h 0.03 −0.03, 0.10
100–199 h 0.11 0.05, 0.16***
≥200 h 0.09 0.02, 0.16*

Psychological Well-being
Life Satisfaction 0.12 0.10, 0.14***
Positive Affect 0.18 0.16, 0.19***
Purpose in Life 0.20 0.16, 0.24***
Optimism 0.25 0.24, 0.27***
Mastery 0.11 0.10, 0.13***

Psychological Distress
Depressive Symptoms −0.08 −0.10, −0.05***
Negative Affect −0.14 −0.18, −0.11**
Anxiety −0.14 −0.15, −0.12***

Table 3 (continued)

Candidate Predictor Standardized Regression
Coefficient (β)

95% CI

Work
In Labor Force 0.05 −0.01, 0.11

*P b .05 before Bonferroni correction; **P b .01 before Bonferroni correction; ***P b .05
after Bonferroni correction (the P value cutoff for Bonferroni correction is P= .05/55 pre-
dictors = P b .0009).

a The analytic samplewas restricted to thosewho had participated in the baselinewave
(2006 or 2008). Multiple imputation was performed to impute missing data on the expo-
sure, covariates, and outcomes. Candidate antecedents were assessed, one at a time, in
wave 2 (2010/2012), and the outcome (hope) was assessed in wave 3 (2014/2016). The
following covariates (including prior hope) were controlled for at wave 1 (2006/2008):
sociodemographic characteristics (age, sex, race/ethnicity, marital status, income, total
wealth, level of education, employment status, health insurance, geographic region),
childhood abuse, and all of the predictor variables, including: health behaviors (physical
activity, smoking, overweight/obese, binge drinking), physical health (heart disease,
stroke, cancer, arthritis, hypertension, diabetes, lung disease, chronic pain), social factors
(livewith spouse, frequency of contactwith children, frequency of contactwith other fam-
ily, frequency of contact with friends, loneliness, closeness with spouse, closeness with
children, closeness with other family, closeness with friends, positive social support from
spouse, positive social support from children, positive social support from friends, positive
social support from other family, social strain from spouse, social strain from children, so-
cial strain from other family, social strain from friends, religious service attendance,
volunteering), psychological well-being factors (life satisfaction, positive affect, purpose
in life, optimism, mastery), psychological distress (depressive symptoms, negative affect,
anxiety), work (in labor force).

b The outcome hope and all continuous candidate antecedents were standardized
(mean = 0; standard deviation = 1), and β was the standardized effect size.
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Key findings of the secondary analysis: Antecedents of hope

This study also examined potential antecedents of hope. In the anal-
ysis we controlled for a wide range of exposures at baseline, allowing us
to more closely approximate the potential impact of change in expo-
sures on the outcome (hope). This secondary analysis suggested a num-
ber of potentially modifiable factors that might impact hope. Taken
together, the results of the two analyses suggest a bidirectional relation-
ship between hope and several health and well-being factors. In other
words, after adjusting for all prior values of all exposures and outcomes,
features of a flourishing life—life satisfaction, physical and mental
health, purpose, and elements of social relationships [43]–predict in-
creased levels of hope,while increased levels of hope are also associated
with many subsequently improved indicators of health and psychoso-
cial well-being.
Limitations and strengths

One limitation of the study is the self-report nature of HRS data. To
further strengthen the findings, future studies should re-evaluate asso-
ciations between hopewith objectively assessed physical health, health
behavior, and mental health outcomes. Second, while four years of
follow-up data allowed for longitudinal analysis, it may not have been
long enough to assess the influence of hope on chronic diseases,
which slowly worsen over time. Future studies could evaluate hope as-
sociations with later waves of HRS data or other datasets that have lon-
ger follow-up times. Likewise, a 4-year follow-up limits the
interpretation of the analysis on the antecedents of hope. Hope may
be shaped over the lifecourse. Four years may not be adequate to assess
this. For example, effect estimates between religious service attendance
andhopewere relatively small. However, if the effect of religious service
attendance accumulates over the lifecourse or is especially pronounced
earlier in life, an analysis such as ours could not detect this. Third, our
study only includes participants over age 50, limiting the generalizabil-
ity of these results. Fourth, there might have been residual
counfounding due to categorization of continuous variables as well as
confounding by unmeasured factors. To reduce such concerns, we



Table 4
Robustness to Unmeasured Confounding (E-Values) for the Associations Between Hope
(3rd Tertile vs. 1st Tertile) and Subsequent Health and Well-Being (N = 12,998)a.

Effect Estimateb Confidence Interval Limitc

Physical Health
All-cause mortality 1.67 1.11
Number of chronic conditions 1.32 1.21
Diabetes 1.21 1.00
Hypertension 1.11 1.00
Stroke 1.46 1.00
Cancer 1.53 1.11
Heart disease 1.36 1.00
Lung disease 1.46 1.00
Arthritis 1.21 1.00
Overweight/obesity 1.11 1.00
Chronic pain 1.50 1.21

Health Behaviors
Binge drinking 1.00 1.00
Current cigarette smoking 1.11 1.00
Frequent physical activity 1.51 1.28
Sleep problems 1.53 1.21

Psychological Well-being
Positive affect 2.18 2.02
Life satisfaction 1.91 1.75
Optimism 2.53 2.38
Purpose in life 2.06 1.90
Mastery 2.08 1.94
Hope 3.04 2.89

Psychological Distress
Depression 2.90 2.26
Depressive symptoms 1.77 1.62
Negative Affect 1.78 1.00

Social Factors
Loneliness 1.92 1.79
Social integration 1.31 1.12

a See VanderWeele and Ding for the formula for calculating E-values.
b The E-values for effect estimates are the minimum strength of association on the risk

ratio scale that an unmeasured confounder would need to have with both the exposure
and the outcome to fully explain away the observed association between the exposure
and outcome, conditional on the measured covariates.

c The E-values for the limit of the 95% confidence interval (CI) closest to the null denote
the minimum strength of association on the risk ratio scale that an unmeasured con-
founder would need to have with both the exposure and the outcome to shift the confi-
dence interval to include the null value, conditional on the measured covariates.
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used prospective data, extensive covariate control, and reported E-
values to assess the robustness of our observed results to unmeasured
confounding [32,44]. The E-values for the estimates suggested that sev-
eral of the observed associations were moderately robust to potential
unmeasured confounding, especially for the psychosocial outcomes.
For the physical health outcomes, while the E-values for estimates
sometimes indicated moderate robustness, the E-values for the confi-
dence intervals weremoremodest. Thus, possibly, a combination of un-
measured confounding and statistical uncertainty could explain away
these results. Conversely, however, confounding can also give rise to
biases towards the null and it is thus possible that some of the effects
are larger than the estimates we observed in this study. Finally, the
outcome-wide approach increases the possibility of model mis-
specificaiton given the number of outcomes that aremodeled. However,
the outcome-wide approach also has several advantages that help offset
this limitation. For example, in contrast with analyses that focus on a
single outcome, the outcome-wide approach minimizes the “investiga-
tor degrees of freedom” because a robust and uniform range of covari-
ates were used to adjust for all outcomes and also structurally allows
for publication of strong associations, as well as estimates that are
close to null, and null. This, in turn, allows for amore rapid accumulation
of results thatmight eventually be used formeta-analysis, which in turn
can further advance our collective knowledge [21]. Further strengths of
this study include the use of a large, diverse, prospective, and nationally
representative sample of U.S. adults over age 50. Further, by adjusting
for prior values of exposures, covariates, and outcomes in our primary
analysis, we evaluated incident exposure (the change in level of hope)
vs. prevalent exposure (the existence of hope). These techniques ulti-
mately provide stronger evidence for causality [27,45,46]. Likewise, in
our secondary analysis, extensive statistical control allowed us to assess
the potential impact of change in a variety of potential antecedents of
hope. Finally, by using a meta-science perspective, we examined multi-
ple associations simultaneously, allowing us to more easily report on
strong associations as well, as weak, and null associations [20,21].

Implications and future research

The later stages of life are often defined by loss: the loss of health,
loved ones, social support networks, independence, and (eventually)
loss of life itself. Similarly, most investigations around hopelessness ex-
amine a negative state that is most often addressed curatively, through,
for example, psychotherapy or other forms of therapy. Hope may serve
as an important antidote to loss and these analyses may thus have im-
portant population health implications. First, our results suggest that
standard public health promotion activities, which often focus solely
on physical health, might be expanded to include a wider range of fac-
tors that may lead to gains in hope. For example, alongside
community-based health and nutrition programs aimed at reducing
chronic conditions like hypertension, programs that help strengthen
marital relations (e.g., closeness with a spouse), provide opportunities
to volunteer, help lower anxiety, or increase connection with friends
may potentially increase levels of hope, which in turn, may improve
levels of health and well-being in a variety of domains. Second, a select
number of hope-based interventions have been successfully applied in a
number of contexts [47], for example hope-based couples counseling
[48] and hope-based interventions that improve pain tolerance and
pain perception [49,50]. We suggest that lessons from these programs
might be built upon and expanded for broader application at the
population-level.

Developing and testing hope-based health and well-being interven-
tions alsomerit further study.While further research is necessary, hope
interventions may also help address the recent increases in “deaths of
despair” [51]. Conceptualization and measurement of hope also de-
serves further attention and might be refined for use in population-
wide assessment. While this study and numerous others use the con-
ceptualization of hope as two inter-related cognitive dimensions of
agency and pathways, there are many who question this framing, par-
ticularly the emphasis on agency, which seems to ignore the possibility
that some hoped-for outcomes are beyond one's control. Among other
conceptual issues to be considered is the role of uncertain-yet-possible
outcomes in relationship to hope [17], and the role of existential mean-
ing in the formation and maintenance of hope [2,5,52,53].

Conclusion

This study documented numerous positive associations between
hope and subsequent health and well-being outcomes. While associa-
tions between hope and psychological and social well-being were con-
sistently positive, the study also suggested associations with some
physical health and health behavior outcomes, including evidence for
a reduced probability of all-cause mortality. The secondary analysis
also identified several antecedents for hope, highlighting several poten-
tial areas that public health researchers and practitioners might focus
their efforts on when potentially trying to increase levels of hope, and
by possible extension, levels of health and well-being.

While the results of this study have important implications for older
adult populations, the broad alignment of our results with previous re-
search that has been focused on younger populations indicates that
these findings may have population-level implications and indicate a
need for further inquiry. Although “hope” may be viewed as a concept
beyond the purview of some public health practitioners, this study
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highlights associations between hope and a variety of physical, mental,
and social well-being outcomes, which suggest that hope is an impor-
tant area of future inquiry and practice in public health.

Acknowledgements

This paper was supported by funding from National Institutes of
Health grant R01 CA222147 and John Templeton Foundation Grant
61075.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.gloepi.2020.100018.

References

[1] American Psychiatric Association. DSM-5. (https://www.psychiatry.org/
psychiatrists/practice/dsm). (Accessed July 30, 2019).

[2] Miceli M, Castelfranchi C. Hope: the power of wish and possibility. Theory Psychol
2010;20:251–76.

[3] Hope DJP. American Philosophical Quarterly 1969;6:89–102.
[4] Godfrey JJ. A philosophy of human hope. Dordrecht: Martinus Nijhoff Publishers;

1987.
[5] Aquinas T. Summa theologica. Complete English translation in five volumes. Notre

Dame, IN: Ave Maria Press; 1948.
[6] Stotland E. The psychology of hope. . 1st ed.San Francisco: Jossey-Bass; 1969.
[7] Arnau RC, Rosen DH, Finch JF, et al. Longitudinal effects of hope on depression and

anxiety: a latent variable analysis. J Pers 2007;75:43–64.
[8] Snyder CR, Harris C, Anderson JR, et al. The will and the ways: development and val-

idation of an individual-differences measure of hope. J Pers Soc Psychol 1991;60:
570–85.

[9] Snyder CR. Psychology of hope: You can get here from there. Riverside. Free Press;
1994.

[10] Luthans F, Avolio BJ, Avey JB, et al. Positive psychological capital: measurement and
relationship with performance and satisfaction. Personnel Psychology; Durham
2007;60:541–72.

[11] Boyle GJ, Saklofske DH, Matthews G. Measures of personality and social psycholog-
ical constructs. Waltham: Academic Press, Elsevier; 2014.

[12] Ciarrochi J, Parker P, Kashdan TB, et al. Hope and emotional well-being: a six-year
study to distinguish antecedents, correlates. And Consequences The Journal of Posi-
tive Psychology 2015;10:520–32.

[13] Stoyles G, Chadwick A, Caputi P. Purpose in life and well-being: the relationship be-
tween purpose in life, hope, coping, and inward sensitivity among first-year univer-
sity students. Journal of Spirituality in Mental Health 2015;17:119–34.

[14] Gerard JM, Booth MZ. Family and school influences on adolescents’ adjustment: the
moderating role of youth hopefulness and aspirations for the future. J Adolesc 2015;
44:1–16.

[15] Weinberg M, Besser A, Zeigler-Hill V, et al. Bidirectional associations between hope,
optimism and social support, and trauma-related symptoms among survivors of ter-
rorism and their spouses. Journal of Research in Personality 2016;62:29–38.

[16] Bryant FB, Cvengros JA. Distinguishing hope and optimism: two sides of a coin, or
two separate coins? Journal of Social and Clinical Psychology 2004;23:273–302.

[17] Bury S, Wenzel M, Woodyatt L. Giving hope a sporting chance: hope as distinct from
optimismwhen events are possible but not probable. Motivation and Emotion 2016;
40:588–601.

[18] Scheier MF, Carver CS, Bridges MW. Distinguishing optimism from neuroticism (and
trait anxiety, self-mastery, and self-esteem): a reevaluation of the life orientation
test. J Pers Soc Psychol 1994;67:1063–78.

[19] Health and Retirement Study. Survey research Center at the University of Michigan's
Institute for Social Research. 2019. http://hrsonline.isr.umich.edu/, Accessed date:
30 July 2019.

[20] VanderWeele TJ. Outcome-wide epidemiology. Epidemiology 2017;28:399–402.
[21] VanderWeele TJ, Mathur MB, Chen Y. Outcome-wide longitudinal designs for causal

inference: A new template for empirical studies. Statistical Science, In Press [elec-
tronic article]. 2020;(Available online early at: https://www.e-publications.org/
ims/submission/STS/user/submissionFile/38456?confirm=800c6919).

[22] Smith J, Ryan L, Fisher G, et al. HRS psychosocial and lifestyle questionnaire 2006-2016.
Survey research center, Institute for Social Research. University of Michigan; 2017.
[23] Everson SA, Goldberg DEM, Kaplan GA, et al. Hopelessness and risk of mortality
and incidence of myocardial infarction and cancer. Psychosom Med 1996;58:
113–21.

[24] Beck AT, Weissman A, Lester D, et al. The measurement of pessimism: the hopeless-
ness scale. J Consult Clin Psychol 1974;42:861–5.

[25] Fisher GG, Faul JD, Weir RR, et al. Documentation of chronic disease measures in the
heath and retirement study (HRS/AHEAD). Ann Arbor, MI: Survey Research Center
University of Michigan; 2005.

[26] Jenkins KR, Ofstedal MB,Weir D. Documentation of health behaviors and risk factors
measured in the health and retirement study (HRS/AHEAD). Ann Arbor, MI: Survey
research center. University of Michigan; 2008.

[27] Vanderweele TJ, Jackson JW, Li S. Causal inference and longitudinal data: a case
study of religion and mental health. Social Psychiatry and Psychiatric Epidemiology;
Heidelberg 2016;51:1457–66.

[28] Vanderweele TJ, Mathur MB. Some desirable properties of the Bonferroni correction:
is the Bonferroni correction really so bad? Am J Epidemiol 2019;188:617–8.

[29] Sterne J, White IR, Carlin JB, et al. Multiple imputation for missing data in epidemi-
ological and clinical research; potential and pitfalls. Br Med J 2009;339:157.

[30] Moons KGM, Donders RART, Stijnen T, et al. Using the outcome for imputation of
missing predictor values was preferred. J Clin Epidemiol 2006;59:1092–101.

[31] Groenwold RHH, Donders ART, Roes KCB, et al. Dealing with missing outcome
data in randomized trials and observational studies. Am J Epidemiol 2012;175:
210–7.

[32] VanderWeele TJ, Ding P. Sensitivity analysis in observational research: introducing
the E-value. Ann Intern Med 2017;167:268.

[33] Vanderweele TJ, Li Y. Simple sensitivity analysis for differential measurement error.
Am J Epidemiol 2019;188:1823–9.

[34] Snyder CR, editor. Handbook of Hope: Theory, Measures & Applications. San Diego,
Calif: Academic Press; 2000.

[35] Kortte KB, Gilbert M, Gorman P, et al. Positive psychological variables in the predic-
tion of life satisfaction after spinal cord injury. Rehabil Psychol 2010;55:40–7.

[36] Snyder CR. Hope theory: rainbows in the mind. Psychological Inquiry 2002;13:
249–75.

[37] Bronk KC, Hill PL, Lapsley DK, et al. Purpose, hope, and life satisfaction in three age
groups. The Journal of Positive Psychology 2009;4:500–10.

[38] Billington E, Simpson J, Unwin J, et al. Does hope predict adjustment to end-
stage renal failure and consequent dialysis? Br J Health Psychol 2008;13:
683–99.

[39] Madan S, Pakenham KI. The stress-buffering effects of hope on adjustment to multi-
ple sclerosis. Int. J Behav Med 2014;21:877–90.

[40] Stanton AL, Danoff-Burg S, Huggins ME. The first year after breast cancer diagnosis:
hope and coping strategies as predictors of adjustment. Psycho-Oncology 2002;11:
93–102.

[41] Snyder CR, Berg C, Woodward JT, et al. Hope against the cold: individual differences
in trait hope and acute pain tolerance on the cold pressor task. J Pers 2005;73:
287–312.

[42] Hirsch JK, Sirois FM. Hope and fatigue in chronic illness: the role of perceived stress. J
Health Psychol 2016;21:451–6.

[43] VanderWeele TJ. On the promotion of human flourishing. Proc Natl Acad Sci 2017;
114(31):8148–56.

[44] Ogburn EL, Vanderweele TJ. Bias attenuation results for nondifferentially
mismeasured ordinal and coarsened confounders. Biometrika 2013;100:241–8.

[45] Danaei G, Tavakkoli M, Hernán MA. Bias in observational studies of prevalent users:
lessons for comparative effectiveness research from a meta-analysis of statins. Am J
Epidemiol 2012;175:250–62.

[46] Hernán MA. Counterpoint: epidemiology to guide decision-making: moving away
from practice-free research. Am J Epidemiol 2015;182:834–9.

[47] Hernandez SC, Overholser JC. A systematic review of interventions for hope/hope-
lessness in older adults. Clin Gerontol 2020. https://doi.org/10.1080/07317115.
2019.1711281.

[48] Ripley JS, Leon C, ELJr W, et al. Efficacy of religion-accommodative strategic hope-fo-
cused theory applied to couples therapy. Couple and Family Psychology: Research
and Practice 2014;3:83–98.

[49] Berg CJ, Snyder CR, Hamilton N. The effectiveness of a hope intervention in coping
with cold pressor pain. J Health Psychol 2008;13:804–9.

[50] Howell AJ, Jacobson RM, Larsen DJ. Enhanced psychological health among chronic
pain clients engaged in hope-focused group counseling. The Counseling Psychologist
2015;43:586–613.

[51] Case A, Deaton A. Rising morbidity and mortality in midlife among white non-His-
panic Americans in the 21st century. PNAS 2015;112:15078–83.

[52] Mascaro N, Rosen DH. Existential meaning’s role in the enhancement of hope and
prevention of depressive symptoms. J Pers 2005;73:985–1014.

[53] Frankl VE. Man’s search for meaning; an introduction to logotherapy. Boston: Bea-
con Press; 1963.

https://doi.org/10.1016/j.gloepi.2020.100018
https://doi.org/10.1016/j.gloepi.2020.100018
https://www.psychiatry.org/psychiatrists/practice/dsm
https://www.psychiatry.org/psychiatrists/practice/dsm
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0005
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0005
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0010
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0015
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0015
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0020
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0020
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0025
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0030
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0030
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0035
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0035
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0035
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0040
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0040
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0045
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0045
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0045
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0050
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0050
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0055
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0055
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0055
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0060
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0060
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0060
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0065
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0065
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0065
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0070
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0070
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0070
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0075
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0075
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0080
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0080
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0080
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0085
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0085
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0085
http://hrsonline.isr.umich.edu/
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0095
https://www.e-publications.org/ims/submission/STS/user/submissionFile/38456?confirm=800c6919
https://www.e-publications.org/ims/submission/STS/user/submissionFile/38456?confirm=800c6919
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0100
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0100
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0105
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0105
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0105
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0110
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0110
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0115
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0115
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0115
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0120
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0120
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0120
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0125
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0125
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0125
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0130
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0130
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0135
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0135
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0140
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0140
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0145
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0145
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0145
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0150
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0150
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0155
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0155
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0160
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0160
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0165
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0165
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0170
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0170
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0175
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0175
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0180
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0180
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0180
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0185
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0185
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0190
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0190
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0190
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0195
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0195
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0195
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0200
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0200
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0205
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0205
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0210
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0210
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0215
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0215
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0215
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0220
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0220
https://doi.org/10.1080/07317115.2019.1711281
https://doi.org/10.1080/07317115.2019.1711281
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0230
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0230
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0230
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0235
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0235
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0240
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0240
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0240
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0245
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0245
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0250
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0250
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0255
http://refhub.elsevier.com/S2590-1133(20)30002-X/rf0255

	The role of Hope in subsequent health and well-�being for older adults: An outcome-�wide longitudinal approach
	Introduction
	Method
	Study population
	Measures
	Hope
	Outcomes
	Covariates

	Statistical analysis
	Multiple imputation
	Additional analyses


	Results
	Antecedents of Hope
	Additional analyses

	Discussion
	Key findings of the outcome-wide analysis
	Key findings of the secondary analysis: Antecedents of hope
	Limitations and strengths
	Implications and future research

	Conclusion
	Acknowledgements
	Appendix A. Supplementary data
	References




