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Abstract

Background: Resilience is essential for healthy ageing in a society where people live longer and face increased individual
adversity risks. This study investigated the association between visual impairment and resilience in Brazilians aged 60 and older.
We explore personal, sociodemographic, and economic factors that influence the impact of visual impairment on the
psychological and social support aspects of resilience outcomes. Resilience was operationally defined at an individual level as an
outcome through self-report measures, expressing the preservation of psychological dimensions such as motivation, emotional
well-being, and social support in the presence of visual impairment. Method: Data from the Brazilian National Health Survey
(2019), a population-based, cross-sectional study using a Partial Proportional Odds Model and a marginal effect at the means to
make the results more interpretable. Participants included 21,699 older adults with an average age of 69.5 years; 55% were
women; 35% exhibited partial or permanent visual impairment, and 53% were considered resilient. Results: As the severity of
visual impairment increases, the likelihood of resilience in older adults decreases for both men and women. Resilience increases
with age, regardless of the severity of the disorder. Older men were more resilient than women in all categories of visual
impairment. Regardless of the severity of the disorder, unscholarly participants show greater resilience. Participants who rated
better health status had better resilience levels. Conclusions: This study suggests that, beyond the positive association with some
sociodemographic factors, resilience is strongly related to cultural factors and self-perceived health status among older
Brazilians.
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1. Introduction

With the worldwide population ageing rapidly, the propor-  challenges also involve everyday developmental, social, and
tion of individuals preparing to face physical, sensorial, emotional challenges like adjusting to retirement and coping
mental and cognitive challenges is increasing [1]. These  with losing a spouse, family member, or friend [2]. This
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combination of increased longevity and greater adversity
suggests that resilience may be critical in later life [2].

Vision is crucial in various aspects of life. It helps with
social interaction, independence, managing other health con-
ditions, and mental well-being. Vision impairment occurs
when an eye condition affects one or more vision functions.
Current data based on population surveys does not accurately
estimate the global number of people with vision impairment
[3].

However, there are a significant global number of people
with vision impairment or blindness, estimated at least 2.2
billion. These cases could have been prevented or treated
correctly [3]. Visual impairment and blindness profoundly
impact individuals, families, and societies, especially in low
and middle-income countries [3, 4]. Furthermore, older adults
with vision impairment confront specific domains of stigma,
such as interpersonal relationships and evolving
self-perception [5].

As the population ages, the prevalence of vision impair-
ment is expected to increase, with age-related vision loss
being a primary cause, and individuals with lower socioeco-
nomic status may be at higher risk [6-8]. Some leading causes
of vision loss, such as cataracts and refractive errors, can be
reversed with treatment [9, 10]. However, conventional
methods cannot correct age-related macular degeneration [3,
9-12]. However, within the vision-impaired population, there
is considerable variation in well-being and physical and
mental health [13]. Whilst some people with vision impair-
ment live fulfilled, independent lives despite significant im-
pairment-resilient-, others have a poor quality of life, even
with lesser degrees of impairment [13].

Vision impairment in older adults often occurs gradually,
restricting their daily activities and negatively impacting
functioning, safety, well-being, quality of life and social par-
ticipation [13]. It also leads to psychological, social, and
economic impacts, causing a loss of self-esteem, occupational
restrictions, autonomy, and dependence on others [14, 15].

In Brazil, data from the Brazilian Council of Ophthalmol-
ogy (2019) suggests that visual impairments and blindness in
adults and older persons are associated with population ageing
and economic conditions [16]. Studies have shown a high
prevalence of visual impairment in older adults caused by
cataracts, refractive errors, glaucoma and diabetic retinopathy
in the Brazilian population [16-18].

On the other hand, resilience in later life has been exten-
sively studied and is well-established in research, policy, and
practice [19, 20]. The American Psychological Association
(2020) defined it as a dynamic adaptive process that can be
developed and changes with time and circumstances [21].
Resilience helps us understand why some people fare better
than others facing adversity [13]. It results from an interaction
process involving individual characteristics, social and envi-
ronmental factors, and stressful circumstances that lead to
successful adaptation [22]. Two important questions when
studying resilience are how well people recover from adver-
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sity and the sustainability of their ability to keep going [23].

Resilience is an essential aspect of successful ageing and
can be seen as a way for older individuals to adapt and bounce
back in the face of challenges [21]. It can act as a protective
factor during difficult experiences and is influenced by one's
outlook and response to circumstances [13]. Resilience in-
volves positive attitudes and using resources gained from past
adversities [24]. It is a complex process with various com-
ponents, such as exposure to adversity, positive adaptation,
individual differences in response, protective factors, dy-
namic changes over time, and a multidimensional nature [25].

The relationship between the severity of visual impairment
and its impact on psychological well-being is complex.
Amongst older people with visual impairment, there are often
considerable physical and mental co-morbidities, which
compounds the challenges they face. On the other hand, there
is also considerable variation in psychological response to
adversity imposed by visual impairment [13].

In this article, resilience refers to the ability to maintain
psychological well-being when facing visual impairment.
Resilience was operationally defined at an individual level as
an outcome through self-report measures, expressing the
preservation of psychological dimensions such as motivation,
emotional well-being, and social support in the presence of
visual impairment.

In this study, we aim to investigate the relationship between
visual impairment and resilience in older adults in Brazil to
better understand how certain individual, sociodemographic
and economic factors influence the impact of visual impair-
ment on psychological and social support dimensions of
outcome resilience.

2. Method

2.1. Study Population

This observational cross-sectional study is based on the last
Brazilian National Health Survey (2019) (2019-NHS) con-
ducted by the Brazilian Institute of Geography and Statistics
(IBGE) in partnership with the Ministry of Health. The
2019-NHS project was approved by the National Research
Ethics Committee from the National Health Council in Au-
gust 2019 [26].

The 2019-NHS is a household-based survey representative
of the Brazilian noninstitutionalized population at the national,
regional, state, and primary metropolitan area levels. The
selected sample originated from an IBGE master sample,
stratified into three cluster stages: census tracts selected with
proportional probability, households selected by simple ran-
dom and individuals aged 15 or over randomly selected within
each household. The interviews were carried out between
August 2019 and March 2020 by trained teams using
smartphone devices programmed with the survey question-
naire and the processes of criticizing the variables. A total of
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90,846 households and 275,323 individuals were interviewed.
The response rate for households was 93.6% [26].

The original data includes 21,699 surveys corresponding to
people aged 60 or older (OP60+) considered competent to
respond, with interviews effectively carried out and who
answered the module about healthcare utilization by them-
selves. Registers with income missing data were excluded.

2.2. Measures

2.2.1. Outcome Variable

We must operationalize a resilience definition because
survey data does not contain systematized resilience measures
for older persons. The criteria to capture resilience were fo-
cused on psychological factors and social support availability.
Two motivation dimensions were included: self-reported lack
of energy and lack of interest or dissatisfaction in performing
daily tasks in the last two weeks. The emotional factors, in-
cluding three dimensions, were assessed through self-reported
feelings of depression, worthlessness, and thoughts of
self-harm or suicide in the last two weeks. Response options
for motivation and emotional situation were: not at all, less
than half of the days, more than half of the days, and almost
every day. The social support dimension was measured by the
self-reported number of family members or friends that can be
counted on during good or bad times. Response options were
none, one, two, three or more for social support questions.

The resilience variable included three categories and was
built according to the following criteria: “no-resilient” indi-
cates that an individual presented adverse motivational or
emotional outcomes without support from family or friends
on more than half of the days during the last two weeks. On
the other hand, a “resilient” category means that the individual
never faced any problems in motivation or emotional dimen-
sions and had support from family or friends every day. Those
within an intermediate resilience situation who had issues in
motivation or emotional dimensions for less than half the days
and had family members or friends to rely on during difficult
times were considered “moderate resilient”. The “no-resilient”
category was considered the reference group for the current
analyses.

2.2.2. Interest Variable

The interest variable was self-reported visual impair-
ment, obtained through the questions: Do you have per-
manent difficulty seeing even when using glasses, contact
lenses or magnifying glasses? Or Do you have permanent
difficulty seeing? The response options were: no difficulty,
yes, some difficulty, yes, much difficulty, yes, not at all.
For the current analyses, visual impairment was aggregated
into three categories: permanent difficulty (much difficulty
or not at all), some difficulty and no difficulty seeing
(reference group).
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2.2.3. Covariates

From the data collected in the questionnaires of the
2019-NHS, various factors were considered, such as age, seXx,
ethnicity, marital status, household role, urban residence,
education level, income, health insurance, self-rated health
(SRH), chronic diseases (non-communicable diseases
[NCDs]), basic and instrumental activities of daily living
(BADLs and IADLs), sedentary behaviour (more than 6 hours
sitting watching television or sitting time using computer at
home), sleep disturbances in the last two weeks, social par-
ticipation (including sports, cultural, recreational, artistic,
social/community movements academic, or religious activi-
ties in the last year), alternative medicine, and use of hyp-
notics. These factors were chosen based on their theoretical or
empirical association with the outcome variable. Despite
physical activity having a recognized positive effect on
physical and mental health, in our data, nearly 70% of par-
ticipants do not register in this variable. Then, to maintain the
robustness of the model, it was not included in the analysis.

The sex (1=woman), household role (1=head), urban resi-
dents (1=urban), having health insurance (1=yes), sedentary
behaviour (1=yes), social participation (1=participation more
than twice time a month), use of alternative medicine (1=yes)
and use of hypnotics (1=yes) were included as dichotomous
variables.

Age, marital status, ethnicity, education level, SRH,
chronic diseases, BADLSs, IADLs and sleep disturbances were
included as categorical variables. Age was categorized into
60-69, 70-79 and 80 or more years (oldest-old). Persons aged
60-69 were the reference group. Marital status was arranged
into three categories: married (reference group), single or
divorced and widowed. The 2019-NHS ethnicity options were
white (reference group), black, yellow, brown-skinned and
indigenous. The education status was aggregated into four
levels: no unscholarly (reference group), elementary, high,
and graduate school. The SRH was categorized into three
groups: very good/good, fair and bad/very bad (reference
group). The number of chronic diseases was arranged into
three categories: none (reference group), 1-2 and 3 or more.
The number of BADLs was categorized into three groups:
none (reference group), 1-2 and 3 or more. The number of
IADLs was categorized into three groups: none (reference
group), 1-2 and 3 or more. The sleep disturbances were ag-
gregated into three groups: none (reference group), moderate
(around half the days) and severe (almost every day).

The income deciles and number of household persons were
included as discrete variables. Furthermore, and how we want
to make inferences about the population, the sample weight,
corresponding to the weight of selected residents with cor-
rection for non-interview with calibration by population pro-
jection, was included in the final regression model.

2.3. Statistical Analyses

The relationship between visual impairment and the resil-
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ience level adjusted by confounder factors in older persons
was analysed. Descriptive statistics were performed to pro-
vide a profile of the sample's general characteristics.

Understanding resilience as a dynamic and subjective
process, it is worth considering a certain gradualness in its
expression. Then, as the dependent variable is measured on an
ordinal scale, we use ordinal regression models, also known
as the proportional odds models. These models are based on
the critical assumption of proportional odds, which means that
the impact of explanatory variables remains consistent across
the various thresholds or cut-offs of the ordinal outcome
variable. Regardless of the threshold, the explanatory varia-
bles have the same effect on the odds of the outcome variable
[27].

Model Specification

Before the regression analysis, the multicollinearity of the
variables was examined using correlation matrices and the
variance inflation factor (VIF). VIF values exceeding ten are
considered indicators of multicollinearity, but in weaker
models, as is usually the case in logistic regression models,
values greater than 2.5 may be of concern [28]. The multi-
collinearity diagnostic statistics were examined using linear
regression analysis with household income as the dependent
variable. For sample size affecting modelling, the yellow and
indigenous ethnic groups were excluded. Then, the current
analysis was conducted with 21,349 observations.

Firstly, a standard ordered logistic regression model was
fitted, and tests were performed to check the assumption of
parallel lines. As the assumption was violated, a Partial Pro-
portional Odds Model (PPOM) using a constrained general-
ized ordered logit model was estimated. Tests were conducted
to assess the assumption of parallel lines for the final model
[29, 30]. To make the results more interpretable, marginal
effects at the means (MEMSs) were calculated to determine
average adjusted probabilities (AAPs) [30]. The mtable
command was used to calculate AAPs for variables of interest
stratified by sex [31, 32]. Additionally, AAPs were calculated

for representative cases of socioeconomic, gender and health
conditions in Brazil.

The statistical analysis was performed using Stata version
14.0. The statistical significance was tested using Wald's
chi-square statistic, and a level of significance of 5% was
accepted. Brazilian monetary values were expressed in nom-
inal 2019 reais (R$2019).

3. Results

3.1. Descriptive

A total of 21,699 OP60+ with an average age of 69.5 years
(Std.: 7.43); 54.9% female, most of them living in Northeast
(33.7%), Southeast (25.6%) and North (15.5%) regions were
studied. Forty-four per cent were self-referred as
brown-skinned, 43% as white, 11% as black and 2% as other
ethnicities. Forty-four per cent were married, 30% were single
or divorced and 26% were widowed; 76% lived in urban areas,
72% were unscholarly or elementary school, and only 12%
graduated. Individuals in the 1st and 10th deciles had an av-
erage monthly household income of R$343 and R$17,249,
respectively.

64.6% of the surveyed reported “none”, 26.2% “some” and
9.2% “permanent” visual impairment. Women are more af-
fected (54%) by visual impairment. On the other hand, in the
sample, 53% of the OP60+ showed a resilient status, 27% had
moderate resilience status, and 20% were no-resilient. Fur-
thermore, among OP60+ with permanent visual impairment,
the proportion found to be resilient was 35% and 38%
no-resilient.

Table 1 presents the geographic and socio-demographic
characteristics of the studied population according to resili-
ence categories.

Table 1. Socio-demographics characteristics of the sample according to Resilience categories. OP60+. NHS-2019.

Resilience Categories

Characteristics

no-resilient (n: 4,359)

age groups (years) (n.s.)

60-69 56%
70-79 32%
80+ 11%
sex (% women) ** 67%
ethnicity **

white (ref.) 43%
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Moderate (n: 5,883) resilient (n: 11,457)

57% 57%
31% 32%
12% 11%
62% 46%
41% 45%
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Resilience Categories
Characteristics

no-resilient (n: 4,359) Moderate (n: 5,883) resilient (n: 11,457)
black 11% 11% 11%
yellow 1% 1% 1%
brown-skinned 44% 46% 43%
indigenous 1% 1% 1%
marital status **
married (ref.) 40% 41% 48%
single/divorced 31% 30% 29%
widowed 29% 29% 23%
head of household (n.s.) 82% 83% 84%
number of persons at household (mean, SD) 2.2 (1.25) 2.2(1.22) 2.2(1.17)
urban residence (%) ** 80% T77% 74%
education level **
Unscholarly (ref.) 20% 20% 20%
Elementary school 55% 52% 50%
High School 16% 16% 16%
Graduated School 9% 12% 14%
household income decils, monthly avg, R$ (%)**
1st decile 305 (5%) 278 (3%) 308 (3%)
2nd decile 1,004 (20%) 1,008 (17%) 1,007 (16%)
3rd decile 1,382 (8%) 1,382 (8%) 1,397 (7%)
4th decile 1,950 (17%) 1,955 (17%) 1,953 (16%)
5th decile 2,212 (11%) 2,213 (11%) 2,220 (10%)
6th decile 2,845 (9%) 2,835 (10%) 2,827 (10%)
7th decile 3,489 (8%) 3,504 (9%) 3,510 (9%)
8th decile 4,544 (8%) 4,536 (8%) 4,551 (9%)
9th decile 6,579 (7%) 6,586 (9%) 6,606 (9%)
10th decile 14,958 (7%) 16,464 (9%) 17,911 (11%)
health insurance (%) ** 23% 25% 27%
visual impairment (%) **
none (ref.) 51% 61% 2%
moderate 31% 30% 22%
permanent 18% 9% 6%
number chronic diseases **
none (ref.) 9% 13% 27%
1-2 38% 49% 54%
3+ 53% 38% 20%

number BADLs **
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Resilience Categories

Characteristics

no-resilient (n: 4,359)

none (ref.) 65%
1-2 15%
3+ 20%
number IADLs **

none (ref.) 45%
1-2 26%
3+ 29%
sleep disturbances **

none (ref.) 27%
moderate 37%
severe 36%
self-rated health status **

bad/very bad (ref.) 28%
fair 50%
good/very good 22%
sedentary behaviour ** 14%
social participation ** 55%
use of alternative medicines ** 9%
use of hipnotics ** 28%

Moderate (n: 5,883) resilient (n: 11,457)

80% 89%
11% 6%
10% 5%
54% 61%
28% 30%
17% 9%
45% 78%
40% 14%
15% 7%
11% 5%
49% 37%
40% 58%
9% 8%
62% 59%
9% 6%
15% 7%

ref: reference group.; *: pvalue < 0,05; **: p-value < 0,001; n.s.: no significant

Overall, the participants found “no resilient” were primar-
ily women, mostly self-referred as brown-skinned or white,
with lower educational level, a quarter of them located in the
lowest two household income deciles, a fifth of them living in
rural areas, relatively low social participation, with higher
prevalence’s; of chronic diseases, BADLs, IADLs, sleep
disturbances, sedentary behaviour and use of the hypnotics.
Furthermore, most of them perceived their health status as fair
or bad/very bad. Concerning visual impairment, 49% of the
OP60+ in this resilience category have moderate or permanent
difficulty seeing.

The “resilient” participants were primarily men, mostly
self-referred to as white or brown-skinned, almost a tier with a
high school and graduated educational level, a fifth of them
located in the highest two household income deciles, a quarter
of them living in rural areas, relatively high social participa-
tion, with relative lower prevalences; of chronic diseases,
BADLs, IADLs, sleep disturbances, sedentary behaviour and
use of hypnotics. Furthermore, most of them perceived their
health as good/very good. Concerning visual impairment, 28%
of the OP60+ in this resilience category have moderate or
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permanent difficulty seeing.

3.2. Model Goodness-of-fit Statistics

The correlation between the resilience and the visual im-
pairment variables was weak (r < 0.19). Also, a weak corre-
lation between the visual impairment variable and covariates
(r < 0.30) was observed. The average VIF for all variables in
the model was 1.33, and the interest variable was lower than
1.20, indicating the non-existence of multicollinearity.

After fitting the standard ordered logit model, the Brant and
Likelihood-Ratio tests on the parallel lines assumption reveal
that it has been violated. By fitting the partial proportional
odds model, the global Wald test shows sixteen constraints
have been imposed in the final model, corresponding to
twelve variables (education level, age groups, head of
household, urban residence, marital status, ethnicity, health
insurance, BADLs, IADLs, alternative medicines, number of
persons at household and sample weight) being constrained to
have their effects meet the parallel-lines assumption. For the
constrained partial proportional odds final model, statistically
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insignificant Wald test (Prob chi2=0.292) and Likeli-
hood-ratio test ((assumption gologit2 nested in logit), Prob
chi2=0.302) of parallel lines assumption for the model indi-
cates that this model does not violate the parallel-lines as-
sumption.

3.3. Coefficients and Odds Ratios

Table 2 shows the PPOM results for two versions of the
estimates, i.e., in coefficients and the odds ratio estimates.
There are two result panels in Table 2, i.e., the “resilient” and
“moderate resilience” categories. The first panel contrasts the
“resilient” category with the “moderate” and “no-resilient”
categories. The signs of the coefficients in the first panel
imply how likely an OP60+ to express a resilience attitude as
opposed to the remaining two categories. Similarly, the se-

cond panel contrasts the “resilient” and the “moderate” cat-
egories with the no-resilient category.

Altogether, the model estimates 64 coefficients; however,
the coefficients and odds ratios of the variables constrained
for the parallel lines assumption are identical in both panels.
In turn, the variables with different coefficients in both panels
were found to violate the parallel lines assumption in the
standard ordered logistic regression model.

In interpreting the results of each panel in Table 2, positive
coefficients or odds ratios greater than one indicate that higher
values on the explanatory variable make it more likely that the
individual will be in a higher resilience category than the
current one. In contrast, negative coefficients or odds ratios
lower than one indicate that higher values on the explanatory
variable increase the likelihood of being in the current or a
lower resilience category [33, 34].

Table 2. Coefficients and Odds Ratios of the constrained PPOM. OP60+. NHS-2019.

coefficient
high resilience
visual impairment
moderate ** 0.2727
permanent ** 0.3883
age groups
70-79 ** -0.1338
80+ ** -0.2990
women ** 0.3882
marital status
single/divorced * 0.0999
widowed (n.s.) 0.0439
ethnicity
black (n.s.) -0.0513
brown-skinned (n.s.) 0.0093
head of household (n.s.) -0.0324
urban residence ** 0.2585
education level
elementary school ** 0.1736
high school ** 0.2707
graduated school * 0.1789
deciles (n.s.) -0.0129
health insurance (n.s.) -0.0276
self-rated health status
fair ** -0.5438
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S.e. odds ratio s.e.

0.03759 1.313 0.04937
0.05998 1.474 0.08842
0.03304 0.875 0.02895
0.05142 0.742 0.03813
0.03541 1.474 0.05219
0.03695 1.105 0.04083
0.04400 1.045 0.04597
0.04970 0.950 0.04722
.034810 1.009 0.03513
0.04224 0.968 0.04089
0.03732 1.295 0.04833
0.03982 1.189 0.04737
0.05487 1.311 0.07192
0.06738 1.196 0.08058
0.00781 0.987 0.00771
0.04099 0.973 0.03988
0.05897 0.581 0.03423
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coefficient s.e. odds ratio s.e.
good/very good ** -1.0208 0.06267 0.360 0.02258
chronic diseases
1-2 ** 0.3677 0.04481 1.444 0.06472
3+ ** 0.8954 0.05087 2.448 0.12454
BADLs
1-2 ** 0.3468 0.05037 1.415 0.07125
3+ ** 0.4279 0.05602 1.534 0.08594
IADLs
1-2** 0.2059 0.03787 1.229 0.04653
3+ ** 0.3867 0.05526 1.472 0.08134
sedentary behaviour (n.s.) 0.0935 0.05366 1.098 0.05891
sleep disturbances
moderate ** 1.4725 0.03912 4.360 0.17057
severe ** 1.5562 0.05546 4.741 0.26291
social participation (n.s.) 0.0255 0.03339 1.026 0.03426
alternative medicines * 0.1855 0.05409 1.204 0.06511
use of hipnotics * -0.1119 0.05689 0.894 0.05087
number of persons at household * 0.0314 0.01434 1.032 0.01480
moderate resilience
visual impairment
moderate ** 0.1723 0.04454 1.188 0.05291
permanent ** 0.5144 0.06195 1.673 0.10362
women ** 0.2877 0.04372 1.333 0.05880
marital status
widowed (n.s.) -0.0499 0.05023 0.951 0.04778
ethnicity
brown-skinned * -0.1324 0.04134 0.876 0.03622
deciles * -0.0299 0.00895 0.970 0.00869
self-rated health status
fair ** -0.7602 0.05438 0.468 0.02543
good/very good ** -1.3941 0.06414 0.248 0.01591
chronic diseases
1-2* 0.1765 0.06396 1.193 0.07630
3+ ** 0.6017 0.06677 1.825 0.12188
IADLs
1-2* 0.1070 0.04704 1.113 0.05236
3+ ** 0.2758 0.05850 1.318 0.07708
sedentary behaviour ** 0.2650 0.05941 1.303 0.07744
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coefficient
sleep disturbances
moderate ** 0.9465
severe ** 1.6767
social participation ** -0.1770
use of hipnotics * 0.1269

S.e. odds ratio s.e.

0.04714 2.577 0.12147
0.05572 5.348 0.29800
0.04017 0.838 0.03366
0.05296 1.135 0.06013

s.e. = standard errors. Statistical significances: * p <0.05, ** p <0.001, (n.s.): no significant.

Then, the positive coefficient of 0.1736 for the variable
‘elementary school’ in the first panel indicates that an indi-
vidual with this education level would be more likely to ex-
press a resilience level than a “moderate” or “no-resilient”
level. On the other hand, the negative coefficient of 0.1770 for
the variable ‘social participation’ in the second panel indicates
that an individual with any social activity during the last year
would be more likely to express a “moderate” or “no-resilient”
level than a resilience” level.

3.4. Marginal Effects

The following graphs present the marginal effects of visual

impairment in terms of average adjusted probabilities (AAPS)
on resilience categories for some relevant socio-demographic
factors. Overall, those OP60+ without visual impairment
showed a 55% probability of being resilient. As the severity of
visual impairment increased, the probability of resilience
decreased from 50% to 47%, from some visual impairment to
a permanent status.

According to the model, on an all-other-things-being-equal
basis, Figure 1 shows that increased visual impairment is
associated with higher probabilities of a worse resilience
outcome in both sexes. Even when OP60+ do not present
visual difficulties, women are less likely to have better levels
of resilience than men.

Some Visual Imp.
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0,10 I I
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0,23
| I I
men women men

Permanent Visual Imp.

Figure 1. AAPs for Resilience levels and Visual Impairment by sex. OP60+. NHS-2019.

Older women have a 44% probability of expressing resili-
ence when facing a permanent visual impairment and a 27%
probability of being no-resilient. Meanwhile, older men in the
same visual condition displayed a 51% and 23% probability
of being resilient and no-resilient, respectively. The differ-
ences were statistically significant.

Figure 2 shows that increased visual impairment is associ-
ated with higher probabilities of a worse resilience outcome as
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age increases. Nevertheless, regardless of the severity of the
visual impairment, better resilience outcomes are observed as
age increases. Oldest-old persons with permanent visual im-
pairment have a higher probability of being resilient (52%)
and a lower probability (22%) of being no-resilient in com-
parison with other young adult groups. These differences
were statistically significant.
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Figure 2. AAPS for Resilience levels and Visual Impairment by age groups. OP60+. NHS-2019.

Figure 3 shows that increased visual impairment is associ-
ated with slightly higher probabilities of a worse resilience
outcome as ethnicity moves from white to brown-skinned.
However, a white OP60+ with permanent visual impairment

have a significantly higher probability of being no-resilient
than black and brown-skinned ethnics. On the other hand,
ethnicity does not make significant differences among resil-
ient participants with permanent visual impairment.
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Figure 3. APPs for Resilience levels and Visual Impairment by ethnicity. OP60+. NHS-2019.

Figure 4 shows that increased visual impairment is associ-
ated with higher probabilities of a worse resilience outcome
across all education levels. It must be noted that regardless of
the visual impairment condition, unscholarly OP60+ ex-
pressed a better level of resilience: a higher probability of
being resilient and a lower probability of being no-resilient.
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The OP60+ with high school education had a worse resilience
outcome across visual impairment conditions than the other
education levels. These differences were statistically signifi-
cant. On the other hand, OP60+ in elementary school showed
the exact resilience probabilities of those who graduated on
the three visual impairment conditions.
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Figure 4. AAPs for Resilience levels and Visual Impairment by education level. OP60+. NHS-2019.

The association of resilience levels and self-rated health
(SRH) status was analyzed to assess consistency in resilience
assessment. We hypothesized that there would be a direct
relationship between resilience and SRH status. Figure 5
shows that increased visual impairment is associated with
higher probabilities of a worse resilience outcome across all
SRH categories. It must be noted that regardless of the visual
impairment condition, a good/very good self-perceived health

of the OP60+ expressed a better resilience outcome. On the
contrary, OP60+ with bad/very bad self-perceived health had
a worse resilience outcome across visual impairment condi-
tions. These differences were statistically significant. These
results support our hypothesis that better SRH status is sig-
nificantly associated with increased resilience levels, and
worse SRH status is significantly associated with decreased
resilience.
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Figure 5. AAPs for Resilience levels and Visual Impairment by SRH status. OP60+. NHS-2019.

Table 3 shows AAPs for the resilient and no-resilient
OP60+ with permanent visual impairment for two repre-
sentative socioeconomic and health conditions in Brazilian
society. A well-off condition includes people who
self-declared white ethnicity and belong to the ninth decile.
Conversely, the poor condition includes black ethnicity and
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belonging to the second decile. AAPs were calculated for the
pairs: 1) without NCDs, without BADLs limitations and so-
cial participation in any social activity more than twice a
month, and 2) those with three or more NCDs, three or more
BADLs limitations and without social participation. Then, the
APPs were distributed by sex and age groups.
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Table 3. AAPs for Resilience in Permanent Visual Impairment by Socioeconomics and Chronic health conditions and Social participation.

OP60+. NHS-20109.

Well-off OP60+ (white, 9th decile)

without CHC/with SP

no-resilient

Women (age group)

60-69 y-old 0.21 0.53 0.42 0.27
70-79y-old  0.19 0.56 0.39 0.30
80+ y-old 0.17 0.59 0.36 0.33
Men (age group)

60-69 y-old  0.17 0.61 0.36 0.35
70-79y-old  0.15 0.64 0.33 0.37
80+ y-old 0.14 0.67 0.30 0.41

with CHC/without SP

high resilience no-resilient high resilience

Poor OP60+ (black, 2nd decile)
without CHC/with SP with CHC/without SP

no-resilient high resilience no-resilient high resilience

0.23 0.53 0.45 0.27
0.21 0.55 0.42 0.29
0.19 0.59 0.39 0.32
0.19 0.60 0.39 0.34
0.17 0.63 0.36 0.37
0.15 0.66 0.33 0.40

CHC: Chronic Health Conditions (NCDs and BADLs). SP: Social participation

Overall, in both socioeconomics groups and regardless of
the chronic health conditions and social participation, a better
resilience probability as increased age was observed in both
sexes. In addition, oldest-old men have better resilience out-
comes than women across the socioeconomic, chronic health
conditions, social participation and age groups. These dif-
ferences were statistically significant.

In both the well-of and poor groups, the wealthiest OP60+
with visual impairment, regardless of their chronic health
conditions and social participation, were more likely to have
slightly better resilience than the poor group across the age
groups. These differences were quietly more clear in men than
women. A remarkable difference is observed in resilience
probability between groups with and without chronic health
conditions and social participation across the socioeconomic
groups. OP60+ without chronic health conditions and active
social participation had just twice the resilience probability as
those with chronic health conditions and no social participa-
tion.

4. Discussion

The 2015 World Report on Aging and Health states that
older persons often face challenges and difficulties as they age
and experience frailty, disability, and physical and cognitive
decline. These issues worsen with age but are not solely due to
ageing and can vary among individuals throughout their life
cycle. The report also highlights that despite facing multiple
functional and health problems, advanced age does not always
result in a decline in quality of life or well-being for older
adults [35].
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Understanding the role of resilience in successful ageing is
a significant challenge to guarantee a better quality of life and
well-being for older persons. This study examined the resili-
ence association with visual impairment in OP60+ in Brazil.
Comprehend how the interaction between these factors on the
quality of life and well-being of OP60+ may assist in imple-
menting effective public healthy ageing policies.

Using a derived- unorthodox- measure that considers indi-
vidual psychological and social factors, this study explores
the concept of resilience. Key individual factors include per-
sonal motivation - a sense of purpose or meaning in life- and
emotional well-being, which are connected to mental and
physical health outcomes. The measure also includes social
support from family and friends because it is vital for older
people to overcome challenges and crises [36, 37]. Using a
partial proportional odds model, adjusted by demographics,
economics, chronic health conditions, and social participation,
we calculate marginal effects to determine average adjusted
probabilities of resilience in individuals with visual impair-
ment.

The discussion will focus mainly on the impact of perma-
nent visual impairment on resilience outcomes in terms of
probability among older adults. In this study, high-level re-
silience is prevalent in 53% of the population aged 60 and
above. However, for individuals with visual impairment, the
prevalence of high-level resilience was only 35%. The overall
result aligns with previous research conducted in the USA,
which showed a resilience prevalence of 44% among adults
aged 65 or belonging to AARP Medicare Supplement in-
sureds [38]. In contrast, a study in Germany during the first
COVID-19 lockdown estimated a prevalence of high resili-
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ence of 18.7% among adults aged 65 or older [39].

This study found several key findings: Firstly, as the se-
verity of visual impairment increases, the likelihood of resil-
ience decreases in OP60+ for both sexes. Secondly, older men
were more resilient than women across all categories of visual
impairment. Thirdly, regardless of impairment severity, re-
silience improves with age. Fourthly, ethnicity does not have
a significant impact on resilience among those with perma-
nent visual impairment. Fifthly, regardless of impairment
severity, unscholarly OP60+ show higher resilience than
high-schooled adults. Lastly, OP60+ who perceive their
health as good/very good have better resilience outcomes,
while those who perceive their health as bad/very bad have
worse resilience outcomes. Findings related to sex and health
status are consistent, with several studies showing consist-
ently a higher likelihood of increased resilience levels in
males and those with better health outcomes [37, 38, 40-44].

Previous studies found heterogeneous results regarding the
association between age and resilience among older adults.
Surprisingly, in our study, the oldest-old individuals with
visual impairment displayed the highest probability of being
resilience (52%), contrary to the results of authors that suggest
that after the age of 65, the prevalence of high resilience de-
creases with greater age [39, 45] due to the social loss expe-
riences and challenges to psychological well-being among the
oldest-old [39]. A possible explanation for our results is based
on Brazil's culture, known for its friendliness, cheerfulness,
and light-heartedness, which contribute to the oldest-old re-
silience. Future studies should consider the association be-
tween resilience and cultural factors in old age.

Previous research on education and resilience in old age
also has heterogeneous results. Some studies found no asso-
ciation between education and resilience [46, 47], while oth-
ers found higher levels of resilience among individuals with
more education [39, 45, 48]. In contrast, we found that un-
schooled older Brazilians with visual impairment are signif-
icantly more likely to have higher resilience levels than those
with other education levels. This finding contradicts existing
literature and may be attributed to resilience being more
strongly associated with psychosocial rather than intellectual
factors. The unschooled older Brazilians live on the margins
of an individualistic and competitive society, away from daily
social stressors and high expectations, suggesting that they
feel less threatened by the adverse life circumstances, allow-
ing them to focus on family, social, spiritual, religious, and
leisure activities throughout their lifetime.

Brazil is experiencing a major demographic and epidemi-
ological transition. This phenomenon also occurs in signifi-
cant socioeconomic and territorial inequalities affecting peo-
ple across all age groups but is more prevalent among older
and socially disadvantaged populations [49-52]. In this con-
text, examining two representative socioeconomic scenarios,
we confirm that oldest-old men have significantly better re-
silience than women across the socioeconomic, chronic health
conditions, social participation and age groups. Chronic dis-
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eases, disability, and social participation in OP60+ with
permanent visual impairment significantly influence resili-
ence. Additionally, the wealthiest OP60+ with permanent
visual impairment tend to have slightly better resilience levels
than the poorest, irrespective of their health and social condi-
tions. It is important to note that chronic health conditions and
social participation strongly affect resilience levels in older
persons more than their income and social class.

The strengths of this study are as follows: (1) it includes a
representative sample of the older adults Brazilian population;
(2) identifying and including relevant confounding variables
in the statistical analysis allows to build a robust and parsi-
monious model; (3) using ordinal logistic regression which
allows going beyond a binary analysis that can over or un-
derestimate visual impairment effect on resilience gaining
meaningful information, and increase the statistical power of
the model and (4) using estimates average adjusted probabil-
ities (AAPs) on resilience categories simplifies the interpre-
tation of the results.

The study also had some limitations. No causal inference
can be drawn when interpreting these results since the study
relies on cross-sectional data. Second, visual impairment and
resilience variables were assessed based on self-reports. Third,
the resilience variable was not collected based on a validated
conventional scale. Finally, the model may be over-adjusted
since some socio-demographic factors significantly affect
resilience and visual impairment.

Future research should focus on two relevant aspects: the
validation of specific instruments for measuring resilience in
older people and the development of prospective and longi-
tudinal studies that examine the relationship between resili-
ence and personality traits, physical activity, mental health
and social participation in older adults. Understanding these
relationships would be necessary in identifying vulnerable
older people and proposing practical strategies or interven-
tions to promote resilient behaviours for the older population,
particularly those with disability and/or mental or psychoso-
cial impairments.

5. Conclusion

Resilience is essential for successful and healthy ageing in
a society where people live longer and face increased indi-
vidual adversity risks. Beyond a positive association with
some socio-demographic factors, this study suggests that
resilience is strongly linked to cultural factors and the
self-perceived health of the older Brazilian population. The
education level and socioeconomic conditions had less of an
impact. Further research is needed using specific resilience
measures and scales for older persons to understand the rela-
tionship between resilience, chronic diseases, functional
health, education, and socioeconomic disparities. Developing
and implementing intervention programs that help older per-
sons build resilience and adapt to their challenges in later life
is also recommended.
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