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ABSTRACT

Background/Purpose: Resilience, which involves the ability to adapt to
stressful events, can affect the impact of a major health crisis and reduce the
damage caused by stressors. This study aimed to understand the following
aspects among patients during stroke recovery: distribution of demographic
variables and differences in their influence, resilience in patients, and factors
that affect resilience in patients.

Methods: A cross-sectional research design was used. A demographic
questionnaire, the resilience scale for adults (RSA) of Friborg, and the Barthel
index of activities of daily living were used for data collection.

Results: Participants were 100 patients hospitalized after stroke (mean age:
63.86+12.36 years). The difference in the mean ADL score between patients
with aphasia and without aphasia was statistically significant (p=0.0012).
Total RSA scores were significantly different between high- and low-ADL
groups. In the low-ADL group, the mean score was 121.81+14.31 compared
to 136.57£16.47 in the high-ADL group (p <0.001). Patients with high ADL
had a significantly high score on the RSA (crude OR=1.07, 95% confidence
interval (Cl)=1.04-1.11).

Conclusion: Sex, marital status, living status, and presence or absence of
aphasia are important factors that affect resilience. Resilience is strongly
correlated with ADL. The findings of this study have implications for clinical
contexts, as it is important for clinicians to recognize and assess resilience in
patients.

ISSN 2663-8851/Copyright © 2021, Asian Association for Frailty and Sarcopenia and Taiwan
Association for Integrated Care. Published by Full Universe Integrated Marketing Limited.

1. INTRODUCTION

and Welfare." Cerebrovascular diseases are second
to fourth among the top ten causes of death in

Worldwide, cerebrovascular accidents (stroke)
are the second leading cause of death and the
third leading cause of disability. Strokes are the
main reason for death and disability in the global
population, with a lifetime incidence rate of one-
sixth, according to the statistics on the top ten
causes of death from the Taiwan Ministry of Health
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Taiwan, killing more than 10,000 individuals every
year.' Even after surviving a stroke, individuals are left
with neurological dysfunctions of varying degrees.
The sequelae of stroke are one of the main causes of
adult disability in the country, affecting the patient’s
quality of life and resulting in a heavy burden on both
patients and caregivers.
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Although chronic conditions are associated with
higher levels of impairment in activities of daily living
(ADL) and instrumental activities of daily living (IADL),
individuals with greater psychosocial resources (e.g.,
social support, physical activity, locus of control) tend
to experience fewer ADL and IADL limitations.” Little is
known, however, about how resilience relates to these
limitations. Resilience appears to have an important role
in shaping whether people recover from adversity and
sustain healthy growth and functioning in later life.*”
Factors such as mastery and self-efficacy are negatively
correlated with increased ADL and IADL limitations,®
proactive coping has a negative impact on disability,’
and self-efficacy is associated with increased disability.®
Bivariate findings show that individuals with higher levels
of resilience appear to suffer from fewer IADL limitations
and have improved physical functioning.”'® This may be
partially related to the fact that individuals who are more
resilient also engage in more physical activity."'

Resilience involves a dynamic development process
that enables individuals to bounce back from difficult
experiences' and allows them to flourish or thrive in the
face of adversity, improving mental health and quality
of life. Resilience is a multidimensional characteristic,
involving self-efficacy, coping styles, and social factors,
and varies by context, demographic characteristics,
time, and cultural origin.”" Resilience enables
individuals to maintain a relatively stable and healthy
state, physiologically and psychologically, in the face of
a stressful incident.”® A resilient person is considered to
have comprehensive psychological resources that are
indispensable to coping with adverse events, including
self-beliefs, personal competence, and interpersonal
interactions.” However, to the best of our knowledge,
studies on the resilience of stroke survivors remain limited.

In addition, several existing studies on the
psychological traits of resilient patients after stroke and
trajectories of resilience are mainly qualitative.'®'” These
studies identify personal characteristics associated
with resilience, including optimism, an active or
adaptable coping style, and the ability to elicit social
support.”>? Next, research suggests that higher levels
of intelligence and education, wide-ranging interests,
and an ability to articulate future goals are attributes of
resilient individuals.”’ When individuals think they are
incapable of controlling what occurs in a situation, their
adaptive skills become restrictive and often ineffective,
leading to learned helplessness. In contrast, when
individuals believe that life events and outcomes are
manageable, they make active attempts to overcome
adverse situations, opening the possibility of moving
forward and achieving resilience. By being resilient,
individuals gain the power to adjust, resist stress, and
potentially thrive in the face of adversity.”*** Resilience
promotes adaptation and resistance, or the recovery of
mental and physical health after a challenge. It is also a
process of reacting to, learning about, and overcoming
adversity.”*’ Resilience is one way in which an individual
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adapts to stressors, such as health-related problems,
and reduces their negative influence.*®*” With sufficient
resilience, individuals have the ability to cope with the
negative effects of stress and to face challenging life
changes.” Resilience involves five main characteristics:
Personal strength, family cohesion, social resources,
social competence, and structured style.*

When a patient faces a sudden stroke that affects daily
activity, resilience will affect the degree of disease
adaptation and impact. Therefore, the purpose of this
study was to explore the resilience of patients after
stroke, investigate the resilience and ADL, and predict
the factors that impact resilience.

2. METHODS
2.1. Study Design

A cross-sectional research design was used to examine
the relationship between resilience and daily activity.

2.2. Participants

One hundred participants were recruited by convenience
sampling and comprised patients in the acute late stage
of stroke from July 2016 to July 2017. Patients within
six months after intracerebral hemorrhage or cerebral
infarction with National Institutes of Health Stroke
Scale scores of 4-20 were classified as admissions.
The inclusion criteria were (1) 20 years of age or older,
(2) ward or outpatient cases of stroke diagnosed by
specialists, and (3) patients who could communicate in
Mandarin and Taiwanese and agreed to participate in
the study. Participants excluded from consideration were
individuals who were suffering from severe mental illness
(e.g., bipolar disorder, schizophrenia, delusion) or major
illness (e.g., cancer, end-stage kidney disease). Patients
with a psychiatric diagnosis who had a neoplasm
were also excluded. The study was conducted in the
neurosurgery clinic and ward of a regional teaching
hospital in northern Taiwan. Eligible participants were
informed of the nature and goals of this study and
completed a study questionnaire.

2.3. Instruments and Data Collection

A demographic questionnaire was used to collect data
on the following demographic variables: age, sex, marital
status, education level, residence, living status, employment
status, monthly income, age at stroke onset, time since
stroke, type of stroke, whether the individual has had more
than one stroke (yes/no), and side of hemiparesis.

The Resilience Scale for Adults (RSA) of Friborg40
was used to measure patients’ resilience. The RSA is
a 33 item self-report scale for measuring resilience
among adults. A revised version of the RSA used in
the present study applies a seven point semantic
differential scale in which each item has a positive and



a negative attribute at each end
of the scale continuum. The scale
embrace five domains which are
personal strength (6 items), family
cohesion (7 items), social resource
(8 items), social competence
(4 items) and structural style (4
items). The internal consistency
Cronbach'sa is 0.88, and the
reliability of retesting at four-
month intervals is between 0.69
and 0.84.

The Barthel Index of Activities
of Daily Living is an ordinal scale
to measure ADL performance.
Ten aspects of daily living and
mobility are scored, with a higher
score indicating greater ability to
function independently following
hospital discharge. Time taken
and physical assistance required
to perform each item are used
in determining the assigned
value of each item. The Barthel
Index contains seven self-care
items (eating, personal hygiene,
toileting, bathing, putting on and
taking off clothes, stool control,
and urination control) and three
activities (moving, walking on
the ground, and going up and
down stairs). Depending on the
scores, individuals are considered
completely independent (100
points), mildly dependent (91-99
points), moderately dependent
(61-90 points); severely dependent
(21-60 points), or completely
dependent (0-20 points)."

2.4. Data Analysis

SAS software version 9.4 (SAS
Institute Inc., Cary, NC) was used
for statistical analysis. Continuous
variables were presented as
meanz=standard deviation (SD),
and categorical variables as
number (n) and percentage (%).
Independent t-tests and chi-
squared tests were performed to
determine whether there were
differences in continuous and
categorical data between high-
and low-ADL patients. Logistic
regression models were used to
calculate the crude and adjusted
odds ratio (OR) of resilience
scores among high-and low-ADL
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Table 1. Baseline characteristics of the participants (N=100)

. o ADL’ Resilience”
yarasie "9 | WeanssD | pvaiue | Wean=50 | p-vaiue
Age in years, mean+SD 63.86+12.36
Sex 0.80 0.03*

Male 63 (63.0) 62.06+14.83 132.564+17.99

Female 37 (37.0) 62.84+15.79 124.68+14.38
Marital status 0.84 0.03*

Married 67 (67.0) 62.54+14.52 132.55+17.68

Single 11 (11.0) 59.565+13.31 121.09+9.77

Widowed 19 (19.0) 62.37£14.75 127.21£15.10

Divorced 3(3.0) 68.33+37.53 111.00+19.05
Living status 0.84 0.02*

Living with spouse 64 (64.0) 62.81+14.47 132.98+17.9

Living with sons/daughters 12 (12.0) 58.75+15.69 123.00+13.93

Living alone 14 (14.0) 62.14+18.58 119.21+12.07

Living in an insfitution 10 (10.0) 64.00+15.06 130.70+14.77
Employment status 0.34 0.62

Employed 50 (50.0) 60.9£16.15 130.48+18.42

Unemployed 50 (560.0) 63.8+14.02 128.78+15.82
Household Income (NTS) 0.33 0.80

Dependent 19 (19.0) 67.37+£12.62 131.05+19.10

<40,000 41 (41.0) 62.68+14.96 130.78+18.34

40,000-59,999 27 (27.0) 59.81+16.14 128.7+14.190

>60,000 13 (13.0) 59.23+16.44 125.85+16.82
No. of strokes 0.45 0.91

1 89 (89.0) 62.75+14.92 129.70+16.63
2 11 (11.0) 59.09+17.00 129.09+21.44
Lesion body part 0.19 0.22

Left side 29 (29.0) 58.10+£16.00 125.79+14.00

Right side 64 (64.0) 64.30+13.97 131.86+18.55

Both sides 7 (7.0) 62.14+£19.97 125.14+12.16
Stroke type 0.66 0.78

Ischemic 83 (83.0) 62.65+15.66 129.41+16.94

Hemorrhagic 17 (17.0) 60.88+12.40 130.71+18.36
No. of operations 0.96 0.98

0 28 (28.0) 62.5+15.61 129.14+17.46

1 70 (70.0) 62.21+£15.22 129.81+17.33

2 2 (2.0) 65.00+7.070 130.00+ 0.00
Hypertension 0.76 0.49

No 21 (21.0) 61.43+14.84 127.33+13.76
Yes 79 (79.0) 62.59+15.27 130.24+17.91
Diabetes mellitus 0.09 0.68
No 62 (62.0) 64.35+14.44 129.08+16.70
Yes 38 (38.0) 59.08+15.81 130.563+17.92
Heart disease 0.39 0.36
No 76 (76.0) 63.09+15.51 128.76+17.28
Yes 24 (24.0) 60.00+13.83 132.42+16.58
Hypercholesterolemia 0.31 1.00
No 80 (80.0) 63.13+14.5 129.63+14.94
Yes 20 (20.0) 59.25+17.42 129.65+24.41
Cigarette smoking 0.37 0.69

No 69 (69.0) 61.01£14.31 128.86+16.45

Quit 5 (5.0) 62.00+£23.61 135.20+29.66

Yes 26 (26.0) 65.96+15.49 130.62+16.5
Alcohol drinking 0.25 0.98

No 78 (78.0) 61.09+£15.13 129.49+18.01

Quit 2 (2.0) 72.50+3.54 132.00+0.00

Yes 20 (20.0) 66.25+15.12 129.95+14.42
Complications 0.47 0.06

No 86 (86.0) 62.79+14.38 130.92+16.83

1 14 (14.0) 59.64+19.46 121.71£17.18
Orientation impairments 0.36 0.76

No 92 (92.0) 63.156+13.30 129.22+12.55

Yes 8 (8.0) 53.13+28.78 134.38+45.37
Limb paresthesia 0.01* 0.50

No 51 (561.0) 66.37+14.04 130.78+13.31

Yes 49 (49.0) 58.16+15.20 128.43+20.39
Aphasia 0.00* 0.01*

No 97 (97.0) 63.2+14.47 130.36+16.67

Yes 3(3.0) 35.00+10.00 106.00+16.52
Apraxia

No 100 (0) 62.35+15.12 129.63+17.10

Yes - - =
Neuropsychological abnormality 0.93 0.91

No 97 (97.0) 62.37+14.83 129.54+16.34

Yes 3 (3.0) 61.67+27.54 132.67+40.50

Note. °activities of daily living assessed using the Barthel index of activities of daily living, resilience score assessed

using the Resilience Scale for Adults (RSA) of Friborg.
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groups. A p value of <0.05 was considered to indicate
statistical significance in all analyses.

2.5. Ethical Considerations

The research was conducted with the approval
of the Institutional Review Board of Cardinal Tien
Hospital (IRB No. CTH-105-3-5-009). Data collection
commenced only after obtaining written informed
consent from the participants.

3. RESULTS

A total of 100 patients hospitalized after stroke
participated in the study. Their mean age was
63.86+12.36 years. More than half of the participants
were men (63%). The majority of the sample were
married (67%), living with a spouse (64%), and had
had their first stroke (89%), ischemic stroke (83%),
or right limb hemiplegia (64%). We compared mean
ADL scores by sociodemographic and clinical data
and found that significant differences emerged
only according to the presence or absence of
limb paresthesia or aphasia. For patients with limb
paresthesia, the mean ADL score was 58.16+15.2
vs. 66.37+14.04 for those without limb paresthesia
(p=0.00). The difference in the ADL scores between
patients with aphasia and without aphasia was

Table 2. Mean total scores on the RSA and scores on the five
characteristics: comparison between high-ADL and low-ADL
participants (N=100)

ADL’ <65

Variable (n=47) (n=53)

RSA° 121.81£14.31 136.57+16.47 <0.0001*
Personal strength 23.65+5.16 26.561+3.96 0.002*
Family cohesion 31.60+3.57 34.26+5.36 0.004*
Social resources 38.19+4.68 40.74+6.49 0.026*
Social compefence 15.65+3.08 18.09+3.65 0.0003*
Structured style 12.91+4.84 16.96+3.65 <0.0001*

Note. “activities of daily living assessed using the Barthel Index of

Activities of Daily Living, “resilience score assessed using the Resilience
Scale for Adults (RSA) of Friborg.

Table 3. Crude and adjusted odds ratios (OR) of siroke patients with high/low ADL associated with RS

fotal and the five characteristics in RS (n=100)

Crude

OR (95%Cl) OR° (95%Cl)

Resilience scale 1.07 (1.04,1.11)

Personal strength 1.16 (1.05,1.29)

Family cohesion 1.14 (1.04,1.25)
Social resources 1.08 (1.01,1.17)
Social competence 1.30 (1.10,1.52)

Structured style 1.25 (1.12,1.40)

Note: Values were adjusted for sex, marital status, living sfatus, and aphasia.

“resilience score assessed using the Resilience Scale for Adults (RSA) of Friborg
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statistically significant (p=0.00). Resilience was
influenced by demographic characteristics. Analysis
of variance or independent t-tests showed that sex
(p=0.02), marital status (p=0.03), living status (p=0.02),
and presence or absence of aphasia (p=0.01) were
significantly related to resilience scores (Table 1).

3.1. Resilience and ADL Scores of Patients after
Stroke

Table 2 presents the differences between the 100
patients in high- and low-ADL groups in terms of the
total RSA scores and scores on the five characteristics.
Total RSA scores were significantly different between
high- and low-ADL groups. In the low-ADL group,
the mean score was 121.81+14.31 compared to
136.57£16.47 in the high-ADL group (p <0.001).
With regard to the five characteristics of the RSA,
significant between-group differences were found in
personal strength (p=0.00), family cohesion (p=0.00),
social resources (p=0.02), social competence (p=0.00),
and structured style (p <0.001). Overall, high-ADL
participants exhibited better resilience in comparison
to low-ADL participants.

Table 3 shows the estimates of the ORs in regard to
the association between ADL groups and RSA scores.
Patients with high ADL had a significantly high score
on the RSA (crude OR=1.07, 95% confidence interval
(C=1.04-1.11), personal strength (crude OR=1.16,
95% Cl=1.05-1.29), family cohesion (crude OR=1.14,
95% Cl=1.04-1.25), social resources (crude OR=1.08,
95% ClI=1.01-1.17), social competence (crude
OR=1.30, 95% CI=1.10-1.52), and structured style
(crude OR=1.25, 95% Cl=1.12-1.40). Similar results
were obtained after adjusting for household income,
diabetes mellitus, and limb paresthesia.

4. DISCUSSION

Our results indicate that, compared with unmarried
individuals, married individuals have more care,
support, and encouragement from family members
and friends, and their relationships are closer.
Patients who are cared for by their spouse or
children, as compared to other caregivers, have
a higher acceptance
of their existing bodily
condition, experience
better effectiveness of
rehabilitation and of other
adjuvant treatments, and
engage in more future work
and life planning.” When
individuals believe that
life events and outcomes
are manageable, learned
helplessness is avoided
and active attempts are
made by the individual to

Adjusted

1.09 (1.04,1.13)
1.20 (1.07,1.36)
1.15 (1.04,1.27)
1.12 (1.03,1.21)
1.44 (1.19,1.75)
1.27 (1.12,1.43)
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overcome aversive situations, opening the possibility
of moving forward and achieving resilience. The
findings of Edward et al.’s study supports literature
related to resilience. By being resilient, individuals
have the power to adjust, resist stress and potentially
thrive in the face of adversity.”*** During the research
period, many of the older participants mentioned
that they had experienced difficulties during their
lives, which they overcame. Stroke produces sequelae
in most cases and prompts life changes, with which
some people deal better than others." If healthcare
professionals understand the aspects of resilience
and stimulate individuals through therapies, they will
be able to promote patients’ resilience, adaptation,
and recreation of their identity.* Resilience, through
rehabilitation of patients with stroke sequelae, such
as chronic hemiplegia, is an important factor that can
restore physical functions and improve quality of life.*

Further, life patterns and plans also need to be revised
for the patient to respond to physical, psychological,
or social “shocks.” Resilience is a dynamic process and
follows the course of the disease, learning status, age,
and support. There is evidence that client-centered
ADL interventions, that is, interventions based on the
client’s ability, perceived needs, and lived experiences,
are efficient and, therefore, preferable in stroke
rehabilitation. Such interventions involve participation
in daily life, independence in activities, use of formal
and informal care, self-efficacy, life satisfaction, and
reintegration into normal living.** These results
indicate that resilience is protective against ADL
and IADL limitations and that resilience modifies
the relationship between the onset of a new chronic
condition and subsequent disability. This suggests that,
among individuals who experience the onset of a new
chronic condition, those with higher levels of resilience
experience lower subsequent levels of disability. This
finding is consistent with the disablement process
model’s focus on the use of intraindividual resources
as a potential intervention between chronic conditions
and subsequent disability.”*® With the recognition
that resilience is a learnable behavior, it is likely that
interventions can be created to help older adults in their
ability to bolster resilience. Interventions that provide
training in resilience enhancement techniques or utilize
a resilience-building curriculum grounded in research
and theory have the potential to help older adults in the
successful navigation of hardship and adversity.”

The limitations of the study is the sample composed
only by patients from a region teaching hospital in
northern Taiwan. Most of the eligible samples who
volunteered to participate in the study were men,
and the willingness of women to participate was
low. The difference in the gender ratio may cause
selection bias, so they cannot be inferred as stroke
patients in other regions. In addition to the cross-
sectional study, only the National Institutes of Health
Stroke Scale scores within six months after cerebral
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hemorrhage or cerebral infarction are used to classify
4-20 points as admissions to explore the patient's
adaptability and average living standards Because
there is no continuous tracking of changes, it is
impossible to infer the changes of the researcher at
different times. In the future, research can increase the
number of different regions, the number of samples,
or use continuous research methods, and in-depth
exploration of the process change trends that affect
the adaptability of patients, thereby enhancing the
contribution of the research results.

5. CONCLUSION

This study identified the possibility of using the
concept of resilience as the possibility of overcoming
or reconstructing everyday problems. These results
should provide health professionals a wide view of the
stroke patients' resilience, in order to provide better
nursing care. Factors such as sex, marital status, living
status, and the presence or absence of aphasia are
important factors that affect resilience. The resilience
scores of women were significantly lower than those
of men; in terms of marital status, the resilience
scores of divorced participants were the lowest; and
in terms of living status, the scores for those who
lived alone were the lowest. The average ADL score
was significantly different only between participants
whose limbs were abnormal and those who had no
limb aphasia or other aphasia. Scores on the RSA
were significantly different between the high- and
low-ADL groups. Overall, compared with low-ADL
participants, high-ADL participants showed better
resilience, as determined by an estimation of the OR
of the association between the ADL group and RSA
scores. Patients with high ADL had significantly higher
scores in terms of personal strength, family cohesion,
social resources, social skills, and structured style.
After adjusting for family income, diabetes, and limb
paresthesia, we obtained similar results. This study is
significant, as there is limited research on resilience
and ADL among patients after stroke. Nevertheless,
this study was based mainly on quantitative research,
suggesting a need for a qualitative approach in future
research to gain more information and rationales for
statistical results.
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