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ABSTRACT

Objectives Self-rated health (SRH) is a predictor of
objective health measures, including mortality and
morbidity. The link between resilience and SRH among the
elderly is unclear. We aim to examine whether resilience
aligns with SRH and, secondarily, whether resilience can
override the negative health consequences of adverse
childhood experiences (ACE).

Design and setting We use 2012, 2014 and 2016

data from the International Mobility in Aging Study,

a longitudinal cohort study that collects survey and
biophysical data from Albania, Brazil, Colombia and
Canada. The main independent variables were resilience
and ACE (social and economic).

Participants Community-dwelling 65-74 year olds (in
2012) were recruited through primary care registers. The
sample size of the study was 1506.

Primary outcome The outcome measure was SRH.
Results We found that sex, site, economic ACE, current
income sufficiency, current depressive symptoms, current
physical function and current resilience were associated
with current SRH. In regression analyses, we showed that
the association between ACE and SRH disappeared once
factors such as sex, site, income, depression, physical
health and resilience were considered.

Conclusions The association between resilience and
health poses a compelling argument for building resilience
throughout life.

INTRODUCTION

Traditional medical perceptions of ageing
often revolve around increments in illness
and decline of function. Recent research
reframes the paradigm more positively with a
focus on successful ageing and on resilience
as a predictor of this." What is this elixir of
well-being summed up by the term resilience?
Multiple definitions exist. The one we will
use characterises resilience as the process
of positively adapting to adversity, trauma,
threats or significant stress.” Resilience is,
at times, described as a personality trait,
however, usually is considered to be a group

Strengths and limitations of this study

» One of the first studies to combine the constructs
of resilience and early adversity in examining health
among older adults.

» Sample size was large (>1500 participants) and al-
lowed for examination of differences between wom-
en and men.

» Participants were from four countries with different
social capital and economic norms but with 'within
site' homogeneity.

» Design precludes determining causality, that is,
whether better self-rated health is caused by great-
er resilience.

of dynamic personal characteristics that can
be augmented well into later life.

Resilience research had its birth in devel-
opmental child psychology but grew to
include adults on recognition that brain
plasticity and, therefore, resilience building
can extend throughout life." A search for
the characteristics that underpin resilience
in older populations uncovered emotional,
social and physical traits not unlike those
shaping resilience among children. A 2016
review identified optimism, adaptive coping
styles, community involvement, social support
and connectedness, independence with activ-
ities of daily living, high mobility, physical
well-being and self-rated successful ageing
as central.” Some researchers have begun
to circle back to early life experiences in
looking for predictors of resilience across the
life course. Adverse social but not economic
childhood experiences (ACE) seem, perhaps
counterintuitively, to predict greater resil-
ience later in life,’ 7 particularly for women.
Collectively, these studies suggest that loca-
tion, likely a proxy for cultural differences,
affects resilience as well.
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Intuitively and empirically, adverse childhood expe-
riences (ACE), such as abuse or family dysfunction,
seem to and do foreshadow long-term negative health
outcomes such as obesity, depression, disability, chronic
disease, shortened lifespan and poorer self-rated health
(SRH).® This is an incremental relationship, with each
additional ACE predicting poorer adult health. However,
the relationship is not inevitable.” As mentioned above,
some children and adults seem to flourish despite early
adversity. This variation in responses to stressful situa-
tions prompted a refinement of initial ACE studies and
a search for factors that modify the harms of ACE and, in
turn, suggested the value of linking resilience and ACE
research. There is likely a complex interaction between
vulnerability, protective personal assets and supportive
social resources, that, at times, mitigates the harms of
early adversity.'” "' While this does not justify inaction
to prevent ACE, concomitant promotion of protective
factors that build individual resilience is a means of
diminishing the harm of less malleable social vulnera-
bility. Examples of beneficial individual characteristics
include intelligence, self-control, self-efficacy and opti-
mism, all nurtured by social support and having a sense
of community with access to sociocultural resources.'’ !

While there is much research on resilience as an
outcome, fewer studies look at resilience as a predictor of
health outcomes, with fewer still examining older popu-
lations. One would expect higher resilience to be asso-
ciated with better health at all stages of life, and indeed
resilience aligns with subjective successful ageing, greater
happiness, greater satisfaction with life, less depression
and longevity."””* What has not been studied is the link
between resilience and SRH. SRH has repeatedly been
shown to be a valid marker of objective health and to
predict mortality, morbidity,”” healthcare expenditure,
physical activity and cognitive capacity.'®"® Identifying a
relationship between resilience and SRH would effectively
also establish its connection with mortality, morbidity and
other objective measures of health.

Examining whether the relationship is different for
older people who experienced ACE would bring together
ACE, resilience and health across the lifespan. Previous
studies of resilience and SRH excluded the elderly," or
were limited to those with a highly specific condition such
as postpolio syndrome,'* HIV*’ or parents of children with
autism.?! Nevertheless, across studies, resilience is associ-
ated with higher self-perceived health. Still unanswered is
whether this association will hold true for a larger, more
general older population and further whether the associ-
ation between lower SRH and lower socioeconomic status
among older adults (SES)** will be modified in the pres-
ence of resilience.

The aim of the present study is to explore the association
between resilience and SRH among an international cohort
of older adults. A secondary objective is to examine whether
long-term negative health impacts of ACE are modified by
resilience. We hypothesise that resilience will align with
SRH and may decrease the long-term health harms of ACE.

METHODS

Study design and population

Data used were from the International Mobility in Aging
Study (IMIAS), a longitudinal cohort that collected
survey information and biophysical measures from
community-dwelling 65-74 year olds starting in 2012. The
study was conducted at five sites: Tirana (Albania), Natal
(Brazil), Manizales (Colombia), Kingston (Ontario,
Canada) and Saint-Hyacinthe (Quebec, Canada). These
sites were chosen because available demographic data
indicated relative within-site homogeneity (ethnic
background, income, social norms) but across site
heterogeneity that would allow for comparisons of the
impact of social circumstances on health. Participants
were recruited via local primary healthcare centres.
In Albania, Brazil and Colombia, we were given access
to centre registers and were able to invite participants
directly resulting in a 90%-100% participation rate.
Ethics guidelines stipulated that Canadian participants
only receive an indirect letter of information from their
primary care physician. They were asked to contact the
study coordinator by phone if they wished more infor-
mation. Of the 30% who called, over 90% gave verbal or
written consent and enrolled. A baseline sample of 1995
participants with equal numbers of women and men was
recruited in 2012 and reinterviewed in 2014 and 2016.
From 2012 to 2016, death, frailty, cognitive impairment
and moving away lead to an attrition of approximately
25%. All participants were interviewed using the same
questionnaire in local language. Ethics approval was
granted. Data from the 2016 collection were used for all
variables except for ACE (gathered only in 2012) and
resilience (2014 only).

Main predictor

Resilience

We used the Wagnild Resilience Scale (RS-14), vali-
dated among young and older adults across settings/
languages.”™ It has 14 statements, each followed by
a seven-point scale ranging from strongly disagree to
strongly agree. Examples of the statements include ‘I
have self-discipline’, ‘I can usually find something to
laugh about’ and ‘My life has meaning’.

Scores were dichotomised at the 50th percentile with a
cut-off score of 82/98. Participants below this score were
categorised as having low resilience and those above as
having high resilience.

Other explanatory variables

Childhood adversity

Participants were asked about social and economic adver-
sity in the first 15 years of life, two variables identified by
previous factor analysis of ﬁndings.26 The specific ques-
tions are in the online supplementary data. The number
of social and economic adversities (each from 0 to 3)
generated an ACE score with the ‘no adversity’ group as
the reference category.
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Current socioeconomic status

This was measured by income sufficiency to account for
the range in absolute household income across sites.
Participants were asked “To what extent does your income
allow you to meet your needs?’ (1=verywell, to 4=not at
all). Responses were recoded into very well, suitably and
not very well.

Current depression

Depression was measured via the Center for Epidemi-
ologic Studies Depression (CESD) scale, a validated
20-item test for depressive symptoms in older adults. Total
CESD scores were used, ranging from 0 to 60 (greater
score meaning greater depression). The traditional
cut-off score of 16 was used, above which was considered
depressed.27

Current physical functioning

The validated short performance physical battery (SPPB)
score was used, composed of three timed measures of
balance, gait speed and lower limb force.*® Each compo-
nent is scored from 0 to 4 (O=inabilityto perform test)
for a potential total score of 12. The cut-off point of 8,
below which was considered low physical functioning,
was derived from a large representative group of older

Outcome variable

Self-rated health

We asked ‘How would you rate your health: very good,
good, fair, poor, or very poor?’. Responses were dichot-
omised, with the first three categories being collapsed as
‘good’ and the latter two as ‘poor’.

Statistical analyses
SPSS (V.24) was used for analyses. Descriptive statistics
stratified by sites and sex are reported.

Correlations between each independent variable and
SRH were then established via ” testing (for categor-
ical variables) and Student’s t-testing (for numeric vari-
ables). Economic and social childhood adversity were
collapsed into none, or one or more. Resilience was
scored as low or high (>50th percentile). SPPB scores
were ‘high’ (eight or higher) or low. CESD scores of
16 or more were ‘depressed’ versus not depressed
(score <16). Income was either sufficient or insufficient
(income meets needs not very well or not at all). Finally,
SRH was high (very good/good/fair) or low (poor/very
poor). Disaggregating data by site would have produced
very small numbers of participants for some measures;
however, to capture site’s inherent meaning of context
and culture, we included it as a categorical variable. Sex

adults. 2% was participant-defined as female or male. Mean values
Table 1 Frequency measures for covariates according to IMIAS sites at baseline (n=1506), 2012
Kingston St. Hyacinthe Tirana Manizales Natal
Variables n (%) n (%) n (%) n (%) n (%)
Men
Age, years; mean (SD) 72.7 (2.6) 72.5(2.9) 73.4 (3.2) 73.3 (3.0) 72.9 (2.9)
Income sufficiency
Suitably 34 (13.6) 55 (22.0) 53 (21.2) 53 (21.2) 53 (22.0)
Not/Notvery well 1(0.4) 1(0.4) 93 (35.5) 106 (40.5) 61 (23.3)
Presence of depressive symptoms 6 (9.7) 4 (6 5) 25 (40.3) 18 (29.0) 9 (14.5)
SPPB less than 8 1(12.0) 9.8) 24 (26.1) 25 (27.2) 23 (25.0)
ACE economic 43 (12.5) .0) 100 (29.2) 72 (21.0) 80 (23.3)
ACE social 29 (19.1) .5) 32 (21.1) 40 (26.3) 32 (21.1)
Low resilience* 2(9.9) .5) 55 (45.5) 17 (14.0) 17 (14.0)
Women
Age, years; mean (SD) 73.3 (2.6) 72.5(2.5) 72.7 (3.2) 73.4 (2.9) 72.9 (2.7)
Income sufficiency
Suitably 49 (17.1) 62 (21.7) 55 (19.2) 62 (21.7) 8 (20.3)
Not/Notvery well 7(2.4) 9(3.1) 107 (36.5) 111 (37.9) 9 (20.1)
Presence of depressive symptoms 17 (11.5) 18 (12.2) 55 (37.2) 33 (23.3) 25 (16.9)
SPPB less than 8 22 (13.4) 16 (9.8) 56 (34.1) 40 (24.4) 0 (18.3)
ACE economic 54 (16.3) 47 (14.2) 88 (26.6) 62 (18.7) 80 (24.2)
ACE social 43 (22.2) 43 (22.2) 25 (12.9) 44 (22.7) 39 (20.1)
Low resilience* 11 (7.2) 20 (13.2) 83 (54.6) 1(7.2) 27 (17.8)

*Data from 2014 wave collection.

ACE, adverse childhood experiences; IMIAS, International Mobility in Aging Study; SPPB, short performance physical battery.
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were used for age. P values <0.05 were considered statis-
tically significant.

Next, we performed logistic regressions of resilience,
sex, age, study site, income sufficiency, CESD and SPPB
(less than eight points) with the dependent variable,
SRH. For multivariate analyses, sex and site were categor-
ical, and the remainder were continuous variables. Sex
interactions were tested and found to be insignificant,
so sex was included as a covariate. In addition, age was
included as a covariate. The models with the included
variables were as follows:

Model 1. Sex, Site, Income, Depression, SPPN less than
eight points.

Model 2. Model 1+ACE Economic+ACE Social.

Model 3. Model 2+Resilience.

Patient and public involvement

Patients and the public were not explicitly involved with
the study design or recruitment process. However, at
each site, researchers worked with community partners to
publicise and recruit participants. At all sites, participants
have been invited to presentations describing findings
and health-sustaining interventions arising from these.

RESULTS

Baseline characteristics are reported in table 1. Mean
resilience scores were relatively high but varied across sites
(Manizales=87, St. Hyacinthe=84, Kingston=82, Natal=78,
Tirana=73). Of the 1506 participants physically and
mentally capable of participating in the IMIAS study in
2016, 939 rated their health as high. Lower SRH was more
prevalent among women (p<0.001), those living outside
of Canada (p<0.01), participants who had experienced
more economic adversity in childhood (p<0.01), had less
current income sufficiency (p<0.01), more depressive
symptoms (p<0.01), poorer physical function (p<0.01) or
lower resilience (table 2). However, early social adversity
did not foreshadow lower SRH (p=0.20).

We next did multivariate analyses of the relationships
of all variables whose bivariate correlations with SRH
were statistically significant (table 3). Social adversity
was ‘forced’ into the model because it was a variable of
particular interest despite its insignificance, statistically
in bivariate analyses. When considered together, sex,
site, income, depression and SPPB (ie, physical health)
all remained significant correlates of SRH (model 1).
Although income sufficiency was of no benefit, income
insufficiency was associated with poorer health. Adding
measures of early economic and social adversity (model
2) did not shift these relationships substantially and
ACEs, themselves, were not associated with SRH. Finally,
we included resilience in the analysis (model 3), finding
it to be significantly aligned with SRH. This addition did
decrease the significance of some of the other measures
somewhat although not in a statistically significant
manner. Site remained a strong predictor of health.

Table 2 General characteristics by self-rated health status
(n=1508)

Self-rated health

Very good/ Fair/Poor/Very
Good (n=939) poor (n=564)

P values

Age, mean (SD) 72.91 (2.84) 73.19 (3.04) 0.07
Sex, n (%)
Male 479 (67.2) 234 (32.8) <0.01
Female 460 (58.2) 330 (41.8)
Research site, n (%)
Kingston 261 (88.5) 34 (11.5) <0.01
St. Hyancinthe 252 (84.8) 45 (15.2)
Tirana 113 (35.0) 210 (65.0)
Manizales 228 (67.3) 111 (32.7)
Natal 85 (34.1) 164 (65.9)
Income sufficiency, n(%)*
Very well 358 (86.5) 56 (13.5) <0.01
Suitable 352 (65.8) 183 (34.2)
Not very well 229 (41.4) 324 (58.6)
Depressive symptoms, n(%)*
No 879 (68.0) 413 (32.0) <0.01
Yes 60 (28.6) 150 (71.4)
SPPB, n(%)*
Eight or higher 861 (69.0) 387 (31.0) <0.01
Lower than eight 78 (30.7) 176 (69.3)
Resilience, n(%)
High 847 (68.8) 385 (31.2) <0.01
Low 92 (33.9) 179 (66.1)
Economic adversities, n(%)1
No 574 (69.2) 255 (30.8) <0.01
Yes 364 (54.2) 308 (45.8)
Social adversities, n(%)t
No 733 (63.4) 424 (36.6) 0.20
Yes 205 (59.6) 139 (40.4)

Results from 2 test or Student’s t-test.
*One missing value.

TTwo missing values.

SPPB, short performance physical battery .

Disaggregating men and women did not change results
with respect to resilience and SRH (not reported).

DISCUSSION

In general, existing studies have separately linked child-
hood adversity (social more so than economic) with
resilience or with SRH. We have put all three together
to determine whether resilience and health are aligned
and how resilience along with other entwined life course
social, economic and biological realities alters pathways to
SRH. Our key finding is that while resilience is a predictor
of older adults’ health, social and economic ACE are
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Table 3 Logistic regression models for the association between sociodemographic status, depression, physical performance,
adverse childhood experiences variables, resilience and self-rated health status

Variables Model 1

Model 2

Model 3

Sex* 1.44 (1.11 to 1.87)t
Research sitet

St. Hyacinthe 1.46 (0.88 to 2.42)

Tirana 7.60 (4.54 to 12.82)T

Manizales 1.77 (1.04 to 3.01)t

Natal 10.11 (5.98 to 17.08)t
Income sufficiency§

Suitably 1.39 (0.92 t0 2.12)

Not/Notvery well 2.90 (1.82 to 4.62)1

Depressive symptoms
SPPB less than 8
ACE economic

ACE social

Low resilience

3.32 (2.26 to 4.89)t
3.59 (2.52 to 5.10)t

10.19 (5.98 to 17.36)t

1.47 (1.13 to 1.91)t 1.50 (1.15 to 1.95)t

1.50 (0.90 to 2.49)
7.78 (4.59 to 13.19)t
1.84 (1.08 to 3.15) t

1.44 (0.86 to 2.41)
6.65 (3.89 to 11.38)t
1.91 (1.11 t0 3.27)t
9.96 (5.83 to 17.03)t

1.33 (0.87 to0 2.04) 1.27 (0.83 to 1.95)
2.79 (1.75 to 4.46)t 2.78 (1.73 to 4.45)t
3.30 (2.24 to 4.86)t 2.82 (1.89 to 4.20)t
3.26 (2.28 to 4.66)t 3.18 (2.22 to 4.55)t
1.13 (0.86 to 1.48) 1.15 (0.88 to 1.51)

1.04 (0.76 to 1.42) 1.06 (0.78 to 1.44)

1.99 (1.39 to 2.86)t

International Mobility in Aging Study: OR (95% ClI) .
*Male as reference.

TP value <0.05.

FKingston as reference.

§Very well as reference.

ACE, adverse childhood experiences; IMIAS, ; SPPB, short performance physical battery.

not. Resilience also diminishes, but does not eliminate
the effect of current income sufficiency, depression and
objective physical performance on SRH. In answer to our
research question, the significance of long-term health
harms, such as early economic adversity when examined
alone, is eliminated by current circumstances, including,
but not limited to, resilience.

While early circumstances cannot be altered in old age,
resilience is dynamic and can be fostered throughout life
by individual and community level interventions.® This
poses a compelling argument for measuring resilience
when studying SRH, but, more important, for identifying
and strengthening the personal assets and environmental
resources that foster resilience and, therefore, seem to
preserve SRH.

Those with less sufficient income, more depression or
lower physical function tended to have lower resilience
scores. The direction of this association is unknown but
may well be circular or bidirectional. Reversing declines
in mood and physical function is challenging, as is
raising the income of older adults with limited mate-
rial resources. However, success in building resilience is
not dependent on SES or functional capacity and can
decrease their inherent health harms to produce greater
SRH and well-being.®

To the best of our knowledge, the fact that resilience
may play a role in building the social and biological
strengths that improve SRH among older adults and
minimising the harms of early economic hardship is
a novel finding. Measures of current SES aligned with

those of resilience; however, early economic adversity did
not. Further, it would appear that resilient participants
were healthier regardless of past economic ACE. Because
ours is the first study to link ACE, current biosocial well-
being, resilience and health of older adults, there are no
comparative findings to discuss.

Location, a probable proxy for sociocultural realities,
made a statistically significant difference on the relation-
ship between adversity, resilience and SRH. Participants
from Brazil, Colombia and Albania collectively had a
larger proportion of participants in the low resilience and
low SRH categories than did the Canadian group. Recog-
nising that SES is an important determinant of health,
the differences in socioeconomic circumstances among
these groups may contribute to their respective resilience
and SRH levels in ways we have not identified. Partic-
ipants in North American sites reported less childhood
economic adversity and greater current income suffi-
ciency. However, to truly dissect geographic and sociocul-
tural patterns would call for a deeper exploration of each
country’s norms than this study permits.

Perhaps most striking was the connection between
where participants lived and their SRH. It is difficult to
fully define the social forces that foster social capital or
those thatundermine individual assets like income, mental
health or resilience. Social capital refers to the interplay
of cooperative and trusting relationships between people
that facilitates collaborative action to meet shared needs.”
Like resilience, social capital has been shown by others
to predict health and, specifically SRH* ** and SRH in
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the elderly.” For example, measures of social capital that
have been linked to better SRH include higher individual
levels of trust, less social isolation and more participation
in voluntary associations.” ** Both population level social
capital and individual resilience seem to capture a group
of factors that influence health and may well overlap or be
interdependent. Perhaps the two are inextricably linked
in a pathway from social capital to individual resilience
to health. Research to further explore the direction of
these relationships is merited, particularly to determine
the extent to which resilience enables individuals to gain
from social environments compared with the impact of
greater social capital on resilience.

In summary, resilience seems to augment SRH and may
also shape and be shaped by other medical and social
realities that are central to older adults’ views of their
health. Together, these override any measurable harm
of early childhood adversity. The strong impact of place
on SRH raises the question of links between social capital
and resilience, a question that should be addressed in
future research.

LIMITATIONS

The descriptive nature of our study precludes any state-
ments about causality. The issue of being underpowered
or overpowered arises with quantitative research. Larger
sample sizes would have produced more statistically,
although not necessarily practically significant associa-
tions. The use of different tools to measure resilience in
different studies makes comparisons with other research
challenging.

We recognise the possibility of reverse causality. Our
research demonstrates an association between resilience
and SRH but cannot identify the direction of that associa-
tion because observational data are used. We hypothesise
that resilience fosters SRH which, in turn, fosters greater
resilience but cannot prove this with the current study.

We are cautious about generalising findings. Although
the demographic characteristics of the initial cohort were
similar to those of their age group in each setting, there
are limitations. Across the whole group, and particularly
in the non-Canadian settings, it would be the healthiest
and most resilient adults who were still alive and met
initial enrolment criteria. In addition, there was an inevi-
table loss to follow-up of the IMIAS cohort between 2012
and 2016 of about 24%. Of this 24%, approximately 8%
had died, 11% were too frail to participate and 7% had
moved or could not be contacted. Those who remained
in the study would, by definition, have been healthier. We
think this would not have biased the relationships being
studied but cannot prove this.
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