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Background: In China, stroke survivors are usually cared for by their family

members. However, the caregiving ability of these informal caregivers remain

inadequate during the hospitalization of their family members following a

sudden onset of a stroke, and this sudden need for care overwhelms caregivers

even after the hospital discharge. Therefore, research is required to identify

predictors of caregiving ability that could be targeted in future interventions

aimed at improving caregiving skills and reducing the burden on caregivers

who care for stroke survivors.

Materials and methods: From August 2019 to February 2020, stroke survivors

were hospitalized for the first time, and their family caregivers were registered

via convenience sampling. Caregiver demographic information, resilience

status, uncertainty in illness, caregiving ability, and patients’ severity of

stroke were measured using standardized questionnaires. Structural equation

modeling was used to test the proposedmodel, where caregiver resilience and

stroke severity predicted caregiving ability directly, and uncertainty in illness

mediated the association between caregiver resilience and caregiving ability.

Results: A total of 306 dyads were included in the study. The tested model

fit the data well (χ2 = 118.2, df = 64, RMSEA = 0.053, CFI = 0.946,

TLI = 0.923). Statistically significant pathways linked caregivers’ resilience

status to uncertainty in illness (β = −0.558, S.E. = 0.022, P < 0.01), caregivers’

resilience to the status of caregiving ability (β = −0.269, S.E. = 0.013, P < 0.01)

and caregivers’ uncertainty about the illness to caregiving ability (β = 0.687,

S.E. = 0.051, P < 0.01). We also found that caregivers’ uncertainty in illness

mediated the association between caregivers’ resilience and caregiving ability

(β = −0.384, S.E. = 0.061, P < 0.01).

Conclusions: Our structural equation modeling result identified resilience and

uncertainty about the illness as predictors of the caregiving ability of informal
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family caregivers who su�ered fromcare burdens. Supporting family caregivers

to build their resilience and reduce illness uncertainty may improve caregiving

for stroke survivors.

KEYWORDS

caregivers for hospitalized stroke survivors, resilience, uncertainty in illness,

caregiving ability, structural equation modeling

Introduction

Stroke is a common vascular disease. Based on the Global

Burden of Disease (GBD) reports, stroke may result in a sharp

increase in disease burden, especially in developing countries

(1). Even though a decline in stroke incidence has been observed,

it remains the secondmost common cause of death and the third

most common cause of disability worldwide (2). Globally, the

aging of the population and accumulated risk factors increase

the lifetime risk of stroke. According to the Brief Report on

Stroke Prevention and Treatment in China, there is an obvious

rising trend of disability-adjusted life years (DALYs) related to

ischemic stroke (3). A 5-year nationwide study revealed that 45%

of Chinese post-stroke patients had a disability (4), which poses

a big challenge to society.

In China, family members mainly take on the responsibility

of caring for stroke survivors in hospitals, communities, or at

home. This is not only due to the traditional Chinese family

culture, in which close and affectionate relationships bind family

members to the dependent person (5, 6) but also because people

tend to shorten their hospital stay or cannot afford the expense of

professional rehabilitation institutions (7). However, this poses

a huge problem for informal caregivers who are not medically

trained in caregiving skills. They feel that their lives have been

entirely disrupted, like “turned their lives upside down” (8). This

stress and burden also put the informal caregivers of people

with stroke at an increased risk of physiological comorbidity,

isolation, and anxiety, resulting in a poor quality of life after

long-term home care (9–11). They will likely end up as “the

second patient” in the family if the care burden is not properly

managed (12). Varying stroke severity results in a large variety of

patient outcomes, ranging from full recovery to severe disability

or death. Disabled stroke survivors who cannot complete their

daily lives independently must rely on their caregivers, such as

nurses, nursing workers, or family members. Caregiving ability

are regarded as the ability to complete caregiving tasks, and it

involves three components: dealing with activities of daily living,

intrapersonal tasks, and interpersonal ties (13). It is rational

to assume that increasing the stroke severity would reduce

caregivers’ health-related quality of life and have a negative

impact on their caregiving ability in the long term (14).

The dynamic nature of resilience means that it can serve

as an asset to those who possess it. It regulates the impact

of adverse life events (15, 16) and the recovery from negative

events, e.g., more resilient caregivers may suffer less stress.

Resilience, in other words, is an inherent resource that broadens

a person’s scope of thinking and helps them deal with adversities

or challenges to avoid distress. Caregivers of people with stroke

exhibit resilience by adopting different coping and behavioral

strategies in the face of adversity, which may indirectly enhance

their caregiving ability (17, 18). To the best of our knowledge,

no research has investigated the direct relationship between

resilience and the caregiving ability of caregivers of people with

stroke, but it has been reported that caregivers’ resilience plays

an important role in reducing care burden, possibly improving

their caregiving ability (19).

Uncertainty in illnesses makes it difficult for decision-

makers to identify the illness-related causes due to insufficient

cues (20). After experiencing a stroke, patients and their family

members are thrust into unfamiliar positions, resulting in

huge uncertainty, anxiety, and even hopelessness about the

patients’ recovery (21). The understanding of caregivers about

the disease may significantly impact their caregiving ability (22).

If caregivers are unable to deal with the stress and uncertainty

surrounding the diseases, it inevitably undermines confidence

in their caregiving ability (23). On the contrary, Swallow et al.

reported that uncertainty in illness pushes caregivers to improve

their caregiving skills (24). With regard to the association

between resilience and uncertainty surrounding the illness,

resilient people are always in a state of mind to acknowledge

the complexity of life and embrace the changes and uncertainty

(25); however, we have not found any research discussing the

association between resilience and uncertainty in illness in the

context of caregiving ability yet.

The caregiving skills of caregivers are inadequate, especially

after the first stroke. Identifying predictors of caregiving ability

can provide insight into how caregivers can be supported to

reduce the burden and improve their caregiving skills. Given the

lack of previous research on the associations between resilience,

uncertainty surrounding illness, and caregiving ability, we aimed

to explore the relationship between these three variables in

the caregivers of people with stroke. Based on the literature

review, we hypothesized that (1) resilience might negatively

predict uncertainty in the illness of caregivers of people with

stroke; (2) uncertainty surrounding the illness may negatively

predict the caregiving ability of caregivers of people with stroke;
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(3) resilience may positively predict the caregiving ability of

caregivers of people with stroke; (4) caregivers’ resilience may

indirectly predict their caregiving ability through the mediating

effect of uncertainty about the illness; (5) stroke severity may

indirectly predict caregivers’ caregiving ability through the

mediating role of uncertainty about the illness; and (6) stroke

severity may indirectly predict caregivers’ caregiving ability

through the mediating role of caregivers’ resilience state, as

shown in Figure 1.

Materials and methods

Design and participants

In this study, we employed a cross-sectional study design

with convenience sampling. We recruited a stroke survivor-

caregiver dyad, and the stroke patient’s inclusion criteria were

as follows: (1) stroke survivors who were hospitalized for the

first time, and (2) people whose daily lives were normal before

the onset of stroke but were partially or completely impaired

after the onset. Conversely, stroke survivors with mental health

disorders or who died after hospitalization were excluded.

The inclusion criteria for caregivers with stroke were as

follows: (1) one of the relatives of stroke survivors or the

main caregiver was appointed by the patient if there were

several caregivers; (2) the caregiving time was over 1 week

and more than 4 h/day; (3) age ≥18 years; and (4) no mental

disorders and severe cognitive impairment. Data were collected

from August 2019 to February 2020 at West China Hospital

(Chengdu, China). The eligible volunteers (including stroke

survivors and their caregivers) completed the self-reporting

questionnaires on the day of discharge in a quiet environment.

Questionnaires were collected immediately after completion,

and uniformly trained researchers checked the data quality.

A total of 320 eligible stroke survivor-caregiver couples were

recruited. Fourteen couples either refused to participate or

withdrew from the study. Finally, 306 couples were included

(response rate of 95.6%).

Measurements

The demographic information of family
caregivers

The demographic data of stroke survivors and their

caregivers were collected using an information questionnaire

developed by consultants (a multidisciplinary management

team for stroke patients in the neurology department).

The questionnaire contained caregivers’ gender, age, type,

educational level, employment status, residential district, marital

status, mean household incomes per month, self-perceived

health condition, and similar caregiving experiences. It also

contains the type of stroke and the location of the lesion in the

patients’ brains.

Resilience level of family caregivers

Caregiver resilience was measured using the Chinese version

of the 10-item Connor-Davidson Resilience Scale (CD-RISC-10)

(26, 27). It is a 5-point rating scale that only has one dimension,

ranging from 0 (“never”) to 4 (“almost always”); the total score

is the sum of the points of all items (range 0–40). A high total

score indicates a high level of resilience. The Cronbach’s α of this

scale in our study was 0.958.

Uncertainty in illness among family caregivers

Illness uncertainty was measured using the 30-item Chinese

version of the Mishel Uncertainty in Illness Scale for Family

Members (MUIS-FM) (28). It measured the uncertainty of an

individual unable to determine the meaning of illness-related

events (29). The Chinese version of MUIS-FM is a 5-point

Likert rating scale consisting of four dimensions: ambiguity,

complexity, unpredictability, and lack of information. Each item

was scored from 1 (strongly disagree) to 5 (strongly agree). Items

6, 9, 11, 19, 23, 25, 27, 28, 29, and 30 were scored using a

reverse point. Total sum scores range from 30 to 150. A higher

score indicated greater uncertainty surrounding the illness. The

Cronbach’s α in our study was 0.825.

Caregiving ability among family caregivers

The caregiving ability of family caregivers were measured

using the Chinese version of the Family Caregiver Task

Inventory (FCTI) (13, 30). The instrument consists of 25 items

with an answering scale of 0 (not difficult) to 2 (extremely

difficult), and the total scores range from 0 to 50. The FCTI

is composed of 5 dimensions: “learning to cope with a new

role,” “providing care with the care-receiver’s needs in mind,”

“managing one’s own emotional needs,” “appraising supportive

resources,” and “balancing caregiving needs and one’s own

needs.” The higher the total score, the more difficult it is for

caregivers to take care of patients. The Cronbach’s α of the

Chinese version of FCTI in our study was 0.876.

Stroke severity of stroke survivors

We applied the Barthel Index and the National Institute

of Health Stroke Scale to measure stroke severity. The Barthel

Index (BI) is a 10-item scale that measures a person’s

ability to perform activities of daily living (ADL) (31). Total

scores range from 0 (worst mobility in ADL) to 100 (full

mobility in ADL). A higher total score indicates greater

independence in ADL. The Barthel Index assesses the patient’s

ability by completing the following tasks: eating, bathing,
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FIGURE 1

The hypothetical model. CRS, caregivers’ resilience state; SOS, the severity of stroke; CUI, caregivers’ uncertainty about the illness; CCA,

caregivers’ caregiving ability.

grooming, dressing, bowel and bladder control, ability to

use the toilet, chair/bed transferring, ambulation, and stair-

climbing (32). The Cronbach’s α in our study was 0.908.

We treated the BI scale as a numerical scale rather than

categorizing it.

The National Institute of Health Stroke Scale (NIHSS) is

a 15-item instrument originally developed in 1989 (33), and

it is a recommended tool for evaluating stroke severity. The

total score is the sum of all the items and ranges from 0 to

42. A higher score reflects greater stroke severity. The NIHSS

includes the following nine domains: level of consciousness,

eye movements, the integrity of visual fields, facial movements,

muscle strength of arms and legs, sensation, coordination,

language, speech, and neglect (34). The Cronbach’s α in our

study was 0.883.

Ethical approval

Our study procedures were approved by the ethics

committee of West China Hospital (2018 Review No. 27).

All the included participants gave written informed consent.

Confidentiality and anonymity were maintained during the

study, and our members interpreted research procedure-related

questions. Participants were allowed to withdraw whenever they

no longer wanted to participate in the study (35).

Statistical analysis

The demographics of the first-ever hospitalized stroke

survivors and their caregivers were summarized by descriptive

statistics, including means, standard deviations, frequencies,

and percentages. The correlation between resilience, uncertainty

in illness, caregivers’ caregiving ability, and stroke severity

(measured by NIHSS scores and BI scores) was analyzed

by Pearson correlation analysis. An independent-sample

t-test and a one-way ANOVA were conducted to identify

sociodemographic predictors of the main variables of interest

(i.e., resilience, uncertainty in illness, and caregiving ability).

A structural equation model (SEM) was used to test

the hypothesized associations between the patient’s severity

of stroke and their caregivers’ resilience, uncertainty in

illness, and caregiving ability. Latent variables, observed

variables, and residual errors were represented by ovals,

rectangles, and circles, respectively. The three latent variables

were stroke severity (SOS), caregivers’ uncertainty about

the illness (CUI), and caregivers’ caregiving ability (CCA).

Caregivers’ resilience state (CRS), gender, and age were the

observed variables. All dimensions of the MUIS-FM scale

and the FCTI scale were considered observed variables for

CUI and CCA. The model examined whether caregivers’

resilience predicted caregiving ability directly and indirectly via

uncertainty in illness while considering caregiver age, sex, and
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FIGURE 2

Standardization coe�cient of the SEM in the caregivers of people with stroke. CRS, caregivers’ resilience state; SOS, the severity of stroke; CUI,

caregivers’ uncertainty in illness; CCA, caregivers’ caregiving ability; Dimension 1 = Learning to cope with a new role; Dimension 2 = Providing

care with the care-receiver’s needs in mind; Dimension 3 = Managing one’s own emotional needs; Dimension 4 = Appraising supportive

resources; Dimension 5 = Balancing caregiving needs and one’s own needs; *P < 0.05; **P < 0.01.

the stroke severity experienced by the stroke survivors (see

Figure 2).

SEM was used to verify the hypothetical model. The χ
2

statistic, comparative fit index (CFI), root mean square error of

approximation (RMSEA), and Tucker-Lewis fit index (TLI) were

performed to estimate the extent to which the model reproduced

the empirical covariance matrix of the involved variables. A CFI

> 0.9, a TLI> 0.9, and an RMSEA< 0.08 were regarded as good

model fits (36–39). Bootstrapping evaluated the significance

of direct, indirect, and total effects between the measured

factors with a bootstrap sample of 1,000 (40). SPSS version 22.0

(IBM Corporation, Armonk, NY, USA) and Amos version 21.0

(IBM Corporation, Armonk, NY, USA) were used in this study,

and a P ≤ 0.05 was considered statistically significant.

Results

Sociodemographic characteristics of the
samples

In our study, 306 eligible stroke survivor-caregiver

dyads were recruited, and the demographic characteristics

of caregivers are shown in Table 1. The mean age of stroke

survivors was 64.09 ± 13.90 years, and the mean age of

their caregivers was 50.78 ± 13.19 years. 223 (72.9%)

patients had ≥1 comorbidity associated with stroke. A

total of 157 (51.3%) patients had a BI score of <40, and

only 54 (17.6%) patients had a family history of stroke.

The patients’ spouses became the caregivers in most cases

(48%), while the patients’ offspring became the caregivers

in 39.5% of the cases. The remaining caregivers were

patients’ daughters-in-law, sons-in-law (3.3%), and other

relatives (9.2%).

Sociodemographic and health-related
predictors of resilience, uncertainty in
illness, and caregiving ability of caregivers

Lower education levels and household incomes were

associated with lower caregivers’ resilience, greater uncertainty

in illness, and poorer caregiving ability. Poorer self-perceived

health status predicted lower caregivers’ resilience and poorer

caregiving ability. The older the caregivers, the higher the
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TABLE 1 Univariate analysis of sociodemographic characteristics of caregivers and the measured variables (n = 306).

Variables N (%) Resiliencea Uncertainty in illnessb Caregiving abilityc

M ± SD t/F M ± SD t/F M ± SD t/F

Age(y)

≤44 94 (30.7) 29.93± 5.59 3.475* 69.33± 12.35 3.714* 5.88± 3.77 0.866

45–64 164 (53.6) 28.01± 5.83 70.65± 13.09 6.32± 3.49

≥65 48 (15.7) 28.04± 6.33 75.52± 14.15 6.71± 4.13

Gender

Male 101 (33) 29.28± 5.71 0.581 72.42± 13.66 0.963 6.31± 3.94 0.211

Female 205 (67) 28.27± 5.95 70.31± 12.89 6.21± 3.55

Educational level

Elementary school or less 79 (25.8) 26.49± 6.36 11.75** 75.75± 14.05 5.46** 7.75± 4.11 9.22**

Middle school 97 (31.7) 27.87± 5.18 69.21± 12.79 6.38±3.38

High school 55 (18) 28.78± 5.89 71.31± 11.82 5.82± 3.32

College or higher 75 (24.5) 31.65± 5.0 68.12± 12.45 4.8± 3.23

Marital status

With a partner 288 (94.1) 28.59± 5.95 2.327 70.72± 13.26 1.055 6.18± 3.59 2.316

Without a partner 18 (5.9) 28.83± 4.79 75.61± 10.62 7.22± 4.88

Monthly household income (RMB)

≤1,000 52 (16.9) 28.25± 5.89 5.871** 69.5± 14.01 9.218** 6.48± 3.55 5.871**

1,001–3,000 92 (30.1) 26.86± 5.82 75± 13.33 7.61± 3.98

3,001–6,000 88 (28.8) 29± 5.98 71.9± 11.71 5.93± 3.45

≥6,001 74 (24.2) 30.55± 5.26 66.04± 12.39 4.76± 3.02

Employment status

On job 148 (48.4) 29.01± 5.66 1.325 69.18± 12.31 2.247 5.67± 3.33 5.306**

Unemployed 88 (28.7) 28.85± 6.28 72.83± 13.89 6.07± 3.79

Retired 59 (19.3) 27.25± 5.96 71.85± 13.92 7.53± 3.58

Other 11 (3.6) 28.45± 4.80 76.45± 11.73 8.55± 5.5

Residential district

City 185 (60.5) 29.05± 5.69 0.6 70.43± 12.99 0.258 6.01± 3.59 0.648

Rural area 121 (39.5) 27.93± 6.12 71.88± 13.42 6.61± 3.79

Self-perceived health status

Very good 57 (18.6) 29.72± 5.11 3.984** 68.96± 13.52 2.594 5.84± 3.83 5.028**

Good 147 (48) 29.20± 5.51 70.37± 12.06 5.63± 3.18

Not bad 77 (25.2) 26.70± 6.44 74.44± 14.95 7.47± 4.29

Poor 25 (8.2) 28.44± 6.79 68.80± 11.27 7.04± 3.16

Previous similar care experience

Yes 110 (35.9) 28.39± 6.30 −0.475 71.18± 13.03 0.174 6.18± 3.39 −0.225

No 196 (64.1) 28.72± 5.65 70.91± 13.27 6.28± 3.84

*P < 0.05; **P < 0.01.
aThe resilience of caregivers was measured with the Connor-Davidson Resilience Scale 10-item form (CD-RISC-10).
bUncertainty in illness of caregivers was measured with the Mishel Uncertainty in illness Scale-Family Member Form (MUIS-FM).
cCaregiving ability of caregivers were measured with the Family Caregiver Task Inventory (FCTI).

uncertainty about the illness and the lower the resilience (see

Table 1).

Correlations between resilience,
uncertainty in illness, caregiving ability of
caregivers, and severity of stroke

We found that the total scores of the 10-item Connor-

Davidson Resilience Scale (CD-RISC-10), the Mishel

Uncertainty in Illness Scale for Family Members (MUIS-

FM), the Family Caregiver Task Inventory (FCTI) scale, and

the Barthel Index (BI) scale were approximately distributed

normally, except for the total scores of the National Institute

of Health Stroke Scale (NIHSS). The mean total scores of the

CD-RISC-10 scale, the MUIS-FM scale, the FCTI scale, the BI

scale, and the NIHSS scale among caregivers were 28.6 ± 5.88,

71.01 ± 13.16, 6.25 ± 3.68, 43.94 ± 29.16, and 7.04± 6.46,

respectively. Higher resilience of caregivers was associated with

lower uncertainty about the illness (r = −0.493, P < 0.01) and

Frontiers in Psychiatry 06 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.788737
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Wang et al. 10.3389/fpsyt.2022.788737

TABLE 2 Correlations matrix of the measured variables.

Variables M ± SD 1 2 3 4 5

1. Resilience 28.6± 5.88 1

2. Uncertainty in illness 71.01± 13.16 −0.493** 1

3. Caregiving ability 6.25± 3.68 −0.5** 0.585** 1

4. BI 43.94± 29.16 −0.066 −0.094 −0.126* 1

5. NIHSS 7.04± 6.46 −0.035 0.132* 0.163** −0.638** 1

BI, the Barthel Index; NIHSS, National Institute of Health Stroke Scale; M± SD, mean± standard deviation; *P < 0.05; **P < 0.01.

TABLE 3 The standardized total, indirect and direct e�ects of the adjusted hypothetical model.

Variables Standardized

estimate

S.E. C.R. P-value 95% CI of the total

effect

95% CI of the direct

effect

95% CI of the indirect

effect

Lower Upper Lower Upper Lower Upper

SOS→ CRS −0.010 0.086 −0.127 0.995 −0.141 0.167 −0.141 0.167

SOS→ CUI 0.140 0.026 1.882 0.023 −0.011 0.307 (0.018, 0.283)* −0.096 0.076

SOS→ CCA 0.066 0.012 1.103 0.188 −0.001 0.353 −0.035 0.213 −0.043 0.234

CRS→ CUI −0.558 0.022 −8.331 0.001 (−0.656,−0.462)** (−0.656,−0.462)**

CRS→ CCA −0.269 0.013 −3.926 0.002 (−0.772,−0.541)** (−0.415,−0.104)** (−0.522,−0.278)**

CUI→ CCA 0.687 0.051 7.619 0.002 (0.546, 0.853)** (0.546, 0.853)**

SOS, severity of stroke; CRS, Caregivers’ resilience status; CUI, Caregivers’ uncertainty in illness; CCA, Caregivers’ caregiving ability; C.R., Critical ratio; S.E., Standard error; CI, confidence

interval; *P < 0.05; **P < 0.01.

better caregiving ability (r = −0.5, P < 0.01); lower uncertainty

about the illness of caregivers predicted better caregiving ability

(r = 0.585, P < 0.01). In addition, the worse the caregivers’

ability to care (see Table 2).

Analyzing parameter estimation and
verifying the suitability of the
hypothetical model

The standardized SEM diagram of some sociodemographic

factors, caregivers’ resilience, uncertainty in illness, their

caregiving ability, and the stroke severity experienced by the

stroke survivors are shown in Figure 2. Based on the regression

and correlation paths of the analyzed model, we discovered six

beta path coefficients that were statistically significant. There

was caregivers’ resilience status to uncertainty about the illness

(β = −0.558, S.E. = 0.022, P < 0.01), caregivers’ resilience

status to caregiving ability (β = −0.269, S.E. = 0.013, P < 0.01),

uncertainty about the illness to caregiving ability (β = 0.687, S.E.

= 0.051, P < 0.01), the stroke severity to caregivers’ uncertainty

about the illness (β = 0.140, S.E. = 0.026, P < 0.05), caregivers’

gender to uncertainty about the illness (β =−0.138, S.E. =

0.221, P < 0.05), and caregivers’ age to caregivers’ resilience

status (β = −0.105, S.E. = 0.026, P < 0.05). Eventually, the fit

indices displayed a good model fit to the data with χ
2 = 118.2,

df= 64, RMSEA= 0.053, CFI= 0.946, and TLI= 0.923.

The bootstrapped 95% confidence interval confirmed the

existence of total, direct, and indirect effects. Direct associations

were found between CRS and CUI (β = −0.558, S.E. = 0.050,

P < 0.01), CRS and CCA (β = −0.269, S.E. = 0.079, P < 0.01),

SOS and CUI (β = 0.140, S.E. = 0.070, P < 0.05), CUI and

CCA (β= 0.687, S.E.= 0.079, P < 0.01). Caregivers’ uncertainty

about the illness was a mediator between their resilience status

and caregiving ability (β = −0.384, S.E. = 0.061, P < 0.01).

The standardized direct, indirect, and total effects are listed in

Table 3.

Discussion

Family support is a key resource for sick patients in

China, but caregivers without professional training often find

it difficult to help stroke survivors, especially those unable

to accomplish activities of daily living (30). This study

identified the associations between sociodemographic factors,

resilience, uncertainty about the illness, and caregiving skills. As

hypothesized, the severity of strokes, caregiver resilience, and

caregiver uncertainty about the illness predicted the caregiving

ability of informal family caregivers, and uncertainty about the

illness was found to mediate the relationship between caregiver
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resilience and their caregiving ability. These findings could

inform future studies aiming to improve the caregiving ability

of caregivers.

In this study, the total resilience score was at an intermediate

level, consistent with studies on informal caregivers of cancer

patients (41–43). Half of our hospitalized stroke patients

showed a low ability to perform activities of daily living,

and their caregivers were expected to take on more care

tasks. Our caregivers could get convenient and timely help

from professional medical staff when patients were in the

hospital. Hence, their caregiving ability were better than those

of caregivers who cared for the disabled, older people in the

community (6.25 vs. 11.2) (44). Uncertainty in the illness of

caregivers of people with stroke in our study was lower than in

other caregiver populations (71.01 vs. 83.73) (45). This may be

because caregivers of older patients or patients with recurrent

strokes experienced more uncertain situations.

We found that caregivers showed a higher level of resilience

and less uncertainty about the illness when they were younger.

Older caregivers may be frustrated by poor physical health

and probably have reduced access to high income, which is,

in part, linked to lower individual resilience and uncertainty

(46–52). Our findings also revealed that caregivers with a good

self-perceived health status were more likely to report better

caregiving ability and resilience. In other words, caregivers

with poorer self-perceived health might have more physiological

or psychological problems. They may be unable to improve

their caregiving ability by seeking more relevant knowledge or

help (53).

Moreover, less resilient caregivers may pay less attention to

their physical and mental health (48). In our study, educational

level and household income were associated with caregivers’

resilience, uncertainty about the illness, and caregiving ability.

Caregivers with a lower level of education may have limited

access to resources to improve their caregiving ability, which

may result in numerous problems: being misled by wrong advice

from laypeople due to inadequate knowledge, readmissions due

to complications, and being likely to take up underpaid jobs

due to societal pressure (47, 54). Families with lower incomes

may experience financial stress and more uncertainty, affecting

caregivers’ caregiving ability (46). On the contrary, educated

individuals who are confident in their resilience may think more

positively about adversities and may have more opportunities

to receive support, so their caregiving ability probably improve

even in the face of emerging care burdens (51, 52, 55).

In summary, resilience and uncertainty during an illness

may partially mediate associations between educational level

or household income and caregiving ability. Sociodemographic

characteristics of caregivers may also moderate associations

between resilience and caregiving ability. Our model

did not test these pathways and could be explored in

future research.

We confirmed that lower caregivers’ uncertainty about the

illness and higher resilience were related to better caregiving

ability, while lower resilience and more severe stroke were

associated with higher uncertainty in the illness of caregivers of

people with stroke. Caregivers who do not understand their new

role well suffer from uncertainty about the present and future

in the initial caregiving days. These caregivers often lack specific

knowledge about the dos and don’ts for stroke survivors, which

may significantly influence the recovery time and treatment

outcomes (56, 57). Byun et al. stated that caregivers’ uncertainty

about stroke survivors’ outcomes might be heightened in the

early poststroke period because they were unsure of the extent

of damage to the physical or cognitive function of the patients

(58, 59). A severe stroke (partially reflected by NIHSS and

BI scores) is accompanied by a strong sense of uncertainty,

which predicts poorer caregivers’ caregiving ability, as greater

physical disability among patients leads to an increased care

burden and a poorer quality of life for caregivers (60). Stroke

survivors require collaborative care management, including

hospital, community, and family involvement, as stroke recovery

is long and arduous. The caregiving ability of family caregivers

have been reported to deteriorate when they oversee complex

and demanding tasks (61). Discharge from the hospital generally

limits access to professional treatment and nursing. However,

this discharge-related stress may be significantly reduced if

patients and caregivers are provided with more information,

guidance, and caregiving training by professionals and other

wardmates (62). An inpatient training planmay prepare patients

and caregivers to deal with the transfer from hospitals to

communities or homes; a better option may be integrating

home-based and community-based caregiving training plans to

improve caregivers’ caregiving ability (63, 64).

The effect of resilience, which consists of individual, social,

organizational, and structural aspects, cannot be ignored. More

resilience resources may improve individuals’ caregiving ability

and boost their confidence (65–67). In informal caregiving,

caregivers with high resilience tend to experience a low care

burden even in the presence of high care demand from patients

(23, 68). More resilient caregivers always exert more active

coping toward preparing for and executing caregiving tasks,

which is good for improving their caregiving ability (69).

We also found a significant negative correlation between

resilience and uncertainty about the illness. It was reported

that providing stroke-related information and skills training

could improve caregivers’ resilience, which was considered

a key construct to regulate future uncertainties (70, 71).

On the other hand, Hetra et al. reported that coping

with uncertainty was more likely to foster resilience after

experiencing life-threatening accidents, such as a sudden

stroke (72). The resilience enhancement program emphasized

community integration among caregivers of people with stroke

by seeking emotional support and providing psychoeducation
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and information. Building esteem and networking could be a

valuable intervention to improve their caregiving ability (73, 74).

The other finding from our study was that caregivers’

resilience status yielded a significant partial indirect effect

on their caregiving ability through uncertainty in illness.

The sudden and unpredictable nature of stroke provides

multiple ambiguous disease-related situations for patients

and their caregivers, such as unanticipated disease recurrence

and unreliable illness symptoms. Caregivers with more

uncertainty about stroke diagnosis and prognosis are inclined

to regard worse future outcomes as inevitable, resulting in

ineffective coping strategies and poor caregiving ability (45, 75).

Nevertheless, resilience is a dynamic personal disposition

influenced by both genes and environment (76, 77), and it

is associated with less negative emotions, higher confidence,

optimism, and acceptance. The intrinsic characteristics of

resilience (such as meaning in life, self-acceptance, perseverance,

balance, and self-reliance) keep the hypothalamic-pituitary-

adrenal axis normal. In other words, higher resilience prevents

individuals from negative emotional outcomes (78, 79). This

process may help individuals successfully adapt to stroke-related

uncertainty or hardship, which makes it possible to improve the

caregiving ability of caregivers of people with stroke.

Limitations

Our study has several limitations. Firstly, the conclusive

statements about causality in the SEM should be interpreted

cautiously, as the study had a single-center cross-sectional

design and lacked temporality and direction. These results may

not apply to all types of caregivers of people with stroke, such

as those of patients with recurrent stroke. Multi-center and

longitudinal studies are recommended to confirm our findings.

Secondly, self-reporting bias might affect the results, especially

in the caregiving ability assessment (80). Therefore, in the

future, patients and healthcare providers will need to complete

observation reports of measured variables. Thirdly, our SEM

did not include all potential variables, and other variables that

could affect caregivers’ caregiving ability were not thoroughly

examined. Consequently, future studies should investigate other

mediating variables to fully understand the complex relationship

between psychosocial factors and the caregiving ability of

caregivers of people with stroke.

Conclusions

To the best of our knowledge, this study is the first to

explore the relationships between stroke severity, demographic

factors (caregivers’ age and gender), psychosocial health-related

factors (resilience, uncertainty in illness), and the caregiving

ability of caregivers who cared for hospitalized stroke survivors.

Our hypothetical model identified caregivers’ resilience and

uncertainty about the illness as predictors of the caregiving

ability of informal family caregivers who lack professional

training. It paves the way for future structured interventions

using psychoeducation. Supporting family caregivers to build

their inner resilience may help to improve caregiving for stroke

survivors. The mediating role of uncertainty about an illness

should also be considered simultaneously as a potential pathway

for interventions.

Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed

and approved by Ethics Committee of West China Hospital,

Sichuan University. The patients/participants provided their

written informed consent to participate in this study.

Author contributions

LZ and JW conceived and designed the study and they

had full access to all the data of this research. JC and ST took

responsibility for the data collection. JW and JC drafted the

manuscript. JC and RY had revised the manuscript carefully to

keep the accuracy. All authors had reviewed and approved the

final version of the manuscript.

Funding

The research was funded by West China Nursing Discipline

Development Special Fund Project, Sichuan University (Grant

Nos. HXHL21031, HXHL20004, and HXHL19004).

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Frontiers in Psychiatry 09 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.788737
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Wang et al. 10.3389/fpsyt.2022.788737

References

1. Feigin VL, Forouzanfar MH, Krishnamurthi R, Mensah GA, Connor M,
Bennett DA, et al. Global and regional burden of stroke during 1990-2010:
findings from the Global Burden of Disease Study 2010. Lancet. (2014) 383:245–54.
doi: 10.1016/S0140-6736(13)61953-4

2. Feigin VL, Norrving B, Mensah GA. Global burden of stroke. Circul Res.
(2017) 120:439–48. doi: 10.1161/CIRCRESAHA.116.308413

3. Wang L, Jianmin L, Yang Y. The prevention and treatment of stroke
still face huge challenges-brief report on stroke prevention and treatment in
China, 2018. Chin Circul J. (2019) 34:105–9. doi: 10.3969/j.issn.1000-3614.2019.02.
001

4. Yang Y, Shi YZ, Zhang N, Wang S, Ungvari GS, Ng CH, et al. The
disability rate of 5-year post-stroke and its correlation factors: a national
survey in China. PLoS ONE. (2016) 11:e0165341. doi: 10.1371/journal.pone.016
5341

5. Bedford O, Yeh KH. The history and the future of the psychology of filial
piety: Chinese norms to contextualized personality construct. Front Psychol. (2019)
10:100. doi: 10.3389/fpsyg.2019.00100

6. Eterovic Díaz C, Parra SM, Sáez Carrillo K. Caring ability and overload level
in informal caregivers of dependent people. Enfermeria Global. (2015) 14:235–48.
doi: 10.6018/eglobal.14.2.198121

7. Gustafsson L, Bootle K. Client and carer experience of transition
home from inpatient stroke rehabilitation. Disabil Rehabil. (2013) 35:1380–6.
doi: 10.3109/09638288.2012.740134

8. Bulley C, Shiels J, Wilkie K, Salisbury L. Carer experiences of life
after stroke- a qualitative analysis. Disabil Rehabil. (2010) 32:1406–13.
doi: 10.3109/09638280903531238

9. Perry L, Middleton S. An investigation of family carers’ needs following stroke
survivors’ discharge from acute hospital care in Australia. Disabil Rehabil. (2011)
33:1890–900. doi: 10.3109/09638288.2011.553702

10. Gillespie D, Campbell F. Effect of stroke on family carers and family
relationships. Nurs Stand. (2011) 26:39–46. doi: 10.7748/ns2011.09.26.2.39.c8707

11. Greenwood N, Mackenzie A, Cloud GC, Wilson N. Informal primary
carers of stroke survivors living at home-challenges, satisfactions and coping:
a systematic review of qualitative studies. Disabil Rehabil. (2009) 31:337–51.
doi: 10.1080/09638280802051721

12. Sit JWH,Wong TKS, ClintonM, Li LSW, Fong YM. Stroke care in the home:
the impact of social support on the general health of family caregivers. J Clin Nurs.
(2004) 13:816–24. doi: 10.1111/j.1365-2702.2004.00943.x

13. Lee RL, Mok ES. Evaluation of the psychometric properties of a modified
Chinese version of the Caregiver Task Inventory–refinement and psychometric
testing of the Chinese Caregiver Task Inventory: a confirmatory factor analysis.
J Clin Nurs. (2011) 20:3452–62. doi: 10.1111/j.1365-2702.2011.03729.x

14. Labberton AS, Augestad LA, Thommessen B, Barra M. The association
of stroke severity with health-related quality of life in survivors of acute
cerebrovascular disease and their informal caregivers during the first
year post stroke: a survey study. Qual Life Res. (2020) 29:2679–93.
doi: 10.1007/s11136-020-02516-3

15. Rutter M. Resilience in the face of adversity. Protective factors and
resistance to psychiatric disorder. Br J Psychiatry. (1985) 147:598–611.
doi: 10.1192/bjp.147.6.598

16. Rutter M. Resilience concepts and findings: implications for family therapy.
J Fam Ther. (1999) 21:119–44. doi: 10.1111/1467-6427.00108

17. Fredrickson BL. The role of positive emotions in positive psychology: the
broaden-and-build theory of positive emotions. Am Psychol. (2001) 56:218–26.
doi: 10.1037/0003-066X.56.3.218

18. Sun F. Caregiving stress and coping: a thematic analysis of Chinese
family caregivers of persons with dementia. Dementia. (2014) 13:803–18.
doi: 10.1177/1471301213485593

19. Ong HL, Vaingankar JA, Abdin E, Sambasivam R, Fauziana R, Tan ME,
et al. Resilience and burden in caregivers of older adults: moderating and
mediating effects of perceived social support. BMC Psychiatry. (2018) 18:1–9.
doi: 10.1186/s12888-018-1616-z

20. Mishel MH. Reconceptualization of the uncertainty in illness theory. J Nurs
Scholarsh. (1990) 22:256–62. doi: 10.1111/j.1547-5069.1990.tb00225.x

21. Cameron JI, Gignac MAM. “Timing it right”: a conceptual framework
for addressing the support needs of family caregivers to stroke survivors
from the hospital to the home. Patient Educ Couns. (2008) 70:305–14.
doi: 10.1016/j.pec.2007.10.020

22. Rice H, Howard R, Huntley J. Professional caregivers’ knowledge, beliefs and
attitudes about awareness in advanced dementia: a systematic review of qualitative
studies. Int Psychogeriatr. (2019) 31:1599–609. doi: 10.1017/S1041610218002272

23. Ream E, Richardson A, Lucas G, Marcu A, Foster R, Fuller G, et al.
Understanding the support needs of family members of people undergoing
chemotherapy: a longitudinal qualitative study. Euro J Oncol Nurs. (2021)
50:101861. doi: 10.1016/j.ejon.2020.101861

24. Swallow V, Lambert H, Santacroce S, Macfadyen A. Fathers and mothers
developing skills in managing children’s long-term medical conditions: how do
their qualitative accounts compare? Child Care Health Dev. (2011) 37:512–23.
doi: 10.1111/j.1365-2214.2011.01219.x

25. Jozaei J, Mitchell M, Clement S. Using a resilience thinking approach
to improve coastal governance responses to complexity and uncertainty:
a Tasmanian case study, Australia. J Environ Manage. (2020) 253:109662.
doi: 10.1016/j.jenvman.2019.109662

26. Campbell-Sills L, Stein MB. Psychometric analysis and refinement of the
Connor-davidson Resilience Scale (CD-RISC): validation of a 10-item measure of
resilience. J Traumatic Stress. (2007) 20:1019–28. doi: 10.1002/jts.20271

27. Wang L, Shi ZB, Zhang YQ, Zhang Z. Psychometric properties of the 10-item
Connor-Davidson Resilience Scale in Chinese earthquake victims. Psychiatry Clin
Neuroences. (2010) 64:499–504. doi: 10.1111/j.1440-1819.2010.02130.x

28. Mishel MH. Adjusting the fit: development of uncertainty scales
for specific clinical populations. West J Nurs Res. (1983) 5:355–70.
doi: 10.1177/019394598300500408

29. Cui HY. The relationship among uncertainty in illness, social support
and coping style about family members of patients with chronic disease.
(dissertation/master’s thesis). University of Yanbian, Yanbian, China. (2010).

30. Clark NM, Rakowski W. Family caregivers of older adults: improving
helping skills. Gerontologist. (1983) 23:637–42. doi: 10.1093/geront/23.6.637

31. Mahoney FI, Barthel D. Functional evaluation: the Barthel Index. Maryland
State Med J. (1965) 14:56–61. doi: 10.1037/t02366-000

32. Harrison JK, McArthur KS, Quinn TJ. Assessment scales in stroke:
clinimetric and clinical considerations. Clin Intervent Aging. (2013) 8:201–11.
doi: 10.2147/CIA.S32405

33. Brott T, Adams HP Jr, Olinger CP, Marler JR, Barsan WG, Biller J, et al.
Measurements of acute cerebral infarction: a clinical examination scale. Stroke.
(1989) 20:864–70. doi: 10.1161/01.STR.20.7.864

34. Kwah LK, Diong J. National Institutes of Health Stroke Scale (NIHSS). J
Physiother. (2014) 60:61. doi: 10.1016/j.jphys.2013.12.012

35. World Medical Association. World Medical Association Declaration of
Helsinki: ethical principles for medical research involving human subjects. JAMA.
(2013) 310:2191. doi: 10.1001/jama.2013.281053

36. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure
anaysis: conventional criteria versus new alternatives. Struct Equ Model. (1999)
6:1–55. doi: 10.1080/10705519909540118

37. Bentler PM. Comparative fit indexes in structural models. Psychol Bull.
(1990) 107:238–46. doi: 10.1037/0033-2909.107.2.238

38. Tabachnick BG, Fidell LS. Using Multivariate Statistics. 4th ed. Needham
Heights, MA: Needham Heights (2001).

39. Browne MW, Cudek R. Alternate ways of assessing model fit. In: Bollen
KA, Long JS, editors. Testing Structural Equation Models. Newbury Park, CA: Sage
(1993). p. 136–62.

40. Mackinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V. A
comparison of methods to test mediation and other intervening variable effects.
Psychol Methods. (2002) 7:83–104. doi: 10.1037/1082-989X.7.1.83

41. Ramos-Campos M, Redolat R, Mesa-Gresa P. The mediational
role of burden and perceived stress in subjective memory complaints in
informal cancer caregivers. Int J Environ Res Public Health. (2020) 17:2190.
doi: 10.3390/ijerph17072190

42. Lau N, Yi-Frazier JP, Bona K, Baker KS, McCauley E, Rosenberg AR.
Distress and resilience among adolescents and young adults with cancer and
their mothers: an exploratory analysis. J Psychosocial Oncol. (2020) 38:118–24.
doi: 10.1080/07347332.2019.1656317

43. Scali J, Gandubert C, Ritchie K, Soulier M, Ancelin ML, Chaudieu I.
Measuring resilience in adult women using the 10-items Connor-Davidson
Resilience Scale (CD-RISC). Role of trauma exposure and anxiety disorders. PLoS
ONE. (2012) 7:e39879. doi: 10.1371/journal.pone.0039879

Frontiers in Psychiatry 10 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.788737
https://doi.org/10.1016/S0140-6736(13)61953-4
https://doi.org/10.1161/CIRCRESAHA.116.308413
https://doi.org/10.3969/j.issn.1000-3614.2019.02.001
https://doi.org/10.1371/journal.pone.0165341
https://doi.org/10.3389/fpsyg.2019.00100
https://doi.org/10.6018/eglobal.14.2.198121
https://doi.org/10.3109/09638288.2012.740134
https://doi.org/10.3109/09638280903531238
https://doi.org/10.3109/09638288.2011.553702
https://doi.org/10.7748/ns2011.09.26.2.39.c8707
https://doi.org/10.1080/09638280802051721
https://doi.org/10.1111/j.1365-2702.2004.00943.x
https://doi.org/10.1111/j.1365-2702.2011.03729.x
https://doi.org/10.1007/s11136-020-02516-3
https://doi.org/10.1192/bjp.147.6.598
https://doi.org/10.1111/1467-6427.00108
https://doi.org/10.1037/0003-066X.56.3.218
https://doi.org/10.1177/1471301213485593
https://doi.org/10.1186/s12888-018-1616-z
https://doi.org/10.1111/j.1547-5069.1990.tb00225.x
https://doi.org/10.1016/j.pec.2007.10.020
https://doi.org/10.1017/S1041610218002272
https://doi.org/10.1016/j.ejon.2020.101861
https://doi.org/10.1111/j.1365-2214.2011.01219.x
https://doi.org/10.1016/j.jenvman.2019.109662
https://doi.org/10.1002/jts.20271
https://doi.org/10.1111/j.1440-1819.2010.02130.x
https://doi.org/10.1177/019394598300500408
https://doi.org/10.1093/geront/23.6.637
https://doi.org/10.1037/t02366-000
https://doi.org/10.2147/CIA.S32405
https://doi.org/10.1161/01.STR.20.7.864
https://doi.org/10.1016/j.jphys.2013.12.012
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1037/1082-989X.7.1.83
https://doi.org/10.3390/ijerph17072190
https://doi.org/10.1080/07347332.2019.1656317
https://doi.org/10.1371/journal.pone.0039879
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Wang et al. 10.3389/fpsyt.2022.788737

44. Shen C, Zheng J, Chen C, Xing Y, Cui Y, Ding YP, et al. Unmet needs of
activities of daily living among a community-based sample of disabled elderly
people in Eastern China: a cross-sectional study. BMC Geriatr. (2018) 18:160.
doi: 10.1186/s12877-018-0856-6

45. Byun E, Riegel B, Sommers M, Tkacs N, Evans L. Caregiving immediately
after stroke: a study of uncertainty in caregivers of older adults. J Neurosci Nurs.
(2016) 48:343–51. doi: 10.1097/JNN.0000000000000238

46. Liu JJ, Liu Q, Huang YJ, Wang W, He GP, Zeng Y. The effects of
personal characteristics, disease uncertainty and knowledge on family caregivers’
preparedness of stroke survivors: a cross-sectional study. Nurs Health Sci. (2020)
22:892–902. doi: 10.1111/nhs.12743

47. Muditha WM, Kerstin S, Elgán C. Caring for stroke survivors: experiences
of family caregivers in Sri Lanka- a qualitative study. Top Stroke Rehabil.
(2018) 25:397–402. doi: 10.1080/10749357.2018.148135

48. Dias R, Santos RL, Sousa MF, Nogueira MM, Torres B, Belfort T, et al.
Resilience of caregivers of people with dementia: a systematic review of biological
and psychosocial determinants. Trends Psychiatry Psychother. (2015) 37:12–9.
doi: 10.1590/2237-6089-2014-0032

49. Ye ZJ, Zhang Z, Tang Y, Liang J, Sun Z, Hu GY, et al. Resilience patterns and
transitions in the be resilient to breast cancer trial: an exploratory latent profile
transition analysis. Psychooncology. (2021) 30:901–9. doi: 10.1002/pon.5668

50. Lee SY, Tung HH, Peng LN, Chen LK, Hsu CI, Huang YL. Resilience among
older cardiovascular disease patients with probable sarcopenia. Arch Gerontol
Geriatr. (2020) 86:103939. doi: 10.1016/j.archger.2019.103939

51. Giesbrecht M, Wolse F, Crooks VA, Stajduhar K. Identifying socio-
environmental factors that facilitate resilience among Canadian palliative family
caregivers: a qualitative case study. Palliative Support Care. (2015) 13:555–65.
doi: 10.1017/s1478951513001028

52. Liu Y, Li YL, Chen LJ, Li YR, Qi WY, Yu L. Relationships between family
resilience and posttraumatic growth in breast cancer survivors and caregiver
burden. Psychooncology. (2018) 27:1284–90. doi: 10.1002/pon.4668

53. Li Y, Hu L, Shen Y, Xue H, Hou P, Liu Y. Health literacy, social support, and
care ability for caregivers dementia patients: structural equation modeling. Geriatr
Nurs. (2020) 41:600–7. doi: 10.1016/j.gerinurse.2020.03.014

54. Grato ACM, Talmelli LFdS, Figueiredo LC, Rosset I, Freitas CP,
Rodrigues RAP. Functional dependency of older individuals and caregiver
burden. Rev Da Escola De Enfermagem Da USP. (2013) 47:137–44.
doi: 10.1590/S0080-62342013000100017

55. Carli Coppetti LD, Oliveira Girardon-Perlini NM, Andolhe R, Rivero de
Gutierrez MG, Dapper SN, Siqueira FD. Caring ability of family caregivers of
patients on cancer treatment: associated factors. Revista latino-americana de
enfermagem. (2018) 26:e3048. doi: 10.1590/1518-8345.2824.3048

56. Lutz BJ, Ellen YM, Cox KJ, Martz C, Creasy KR. The crisis of stroke:
experiences of patients and their family caregivers. Top Stroke Rehabil. (2011)
18:786–97. doi: 10.1310/tsr1806-786

57. Lutz BJ, Ellen YM, Creasy KR, Martz C, Eisenbrandt L, Brunny JN, et al.
Improving stroke caregiver readiness for transition from inpatient rehabilitation
to home. Gerontologist. (2017) 57:880–9. doi: 10.1093/geront/gnw135

58. Byun E, Evans LK. Concept analysis of burden in caregivers of stroke
survivors during the early poststroke period. Clin Nurs Res. (2015) 24:468–86.
doi: 10.1177/1054773814537060

59. Baudino MN, Gamwell KL, Roberts CM, Grunow JE, Jacobs NJ, Gillaspy SR,
et al. Disease severity and depressive symptoms in adolescents with inflammatory
bowel disease: themediating role of parent and youth illness uncertainty. J Pediatric
Psychol. (2019) 44:490–8. doi: 10.1093/jpepsy/jsy091

60. Pucciarelli G, Vellone E, Savini S, Simeone S, Ausili D, Alvaro R,
et al. Roles of changing physical function and caregiver burden on quality
of life in stroke: a longitudinal dyadic analysis. Stroke. (2017) 48:733–9.
doi: 10.1161/STROKEAHA.116.014989

61. Cheng HY, Chair SY, Chau JPC. Effectiveness of a strength-oriented
psychoeducation on caregiving competence, problem-solving abilities,
psychosocial outcomes and physical health among family caregiver of stroke

survivors: a randomised controlled trial. Int J Nurs Stud. (2018) 87:84–93.
doi: 10.1016/j.ijnurstu.2018.07.005

62. Ann-Helene A, Kerstin U, Anders T, Stig B. Discharge planning of stroke
patients: the relatives’ perceptions of participation. J Clin Nurs. (2009) 18:857–65.
doi: 10.1111/j.1365-2702.2008.02600.x

63. Hankey GJ. Training caregivers of disabled patients after stroke. Lancet.
(2013) 382:2043–4. doi: 10.1016/S0140-6736(13)61688-8

64. Legg LA, Quinn TJ, Mahmood F, Weir CJ, Tierney J, Stott DJ, et al.
Non-pharmacological interventions for caregivers of stroke survivors. Cochrane
Database Syst Rev. (2011) 43:CD008179. doi: 10.1002/14651858.CD008179.pub2

65. Sadler E, Sarre S, Tinker A, Bhalla A, McKevitt C. Developing a novel peer
support intervention to promote resilience after stroke. Health Soc Care Commun.
(2017) 25:1590–600. doi: 10.1111/hsc.12336

66. Han S, Chi NC, Han C, Oliver DP, Washington K, Demiris G. Adapting the
resilience framework for family caregivers of hospice patients with dementia. Am J
Alzheimers Dis Other Demen. (2019) 34:399–411. doi: 10.1177/1533317519862095

67. Ungar M. The social ecology of resilience: addressing contextual and
cultural ambiguity of a nascent construct. Am J Orthopsychiatry. (2011) 81:1–17.
doi: 10.1111/j.1939-0025.2010.01067.x

68. Sorayyanezhad A, Nikpeyma N, Nazari S, Sharifi F, Sarkhani N. The
relationship of caregiver strain with resilience and hardiness in family caregivers of
older adults with chronic disease: a cross-sectional study. BMCNurs. (2022) 21:184.
doi: 10.1186/s12912-022-00966-3

69. Dionne-Odom JN, Azuero A, Taylor RA, Wells RD, Hendricks BA,
Bechthold AC, et al. Resilience, preparedness, and distress among family caregivers
of patients with advanced cancer. Support Care Cancer. (2021) 29:6913–20.
doi: 10.1007/s00520-021-06265-y

70. Bakas T, Farran CJ, Austin JK, Given BA, Johnson EA, Williams LS. Stroke
caregiver outcomes from the telephone assessment and skill-building kit (TASK).
Top Stroke Rehabil. (2009) 16:105–21. doi: 10.1310/tsr1602-105

71. Oupra R, Griffiths R, Pryor J, Mott S. Effectiveness of supportive
educative learning programme on the level of strain experienced by caregivers
of stroke patients in Thailand. Health Soc Care Commun. (2010) 18:10–20.
doi: 10.1111/j.1365-2524.2009.00865.x

72. Herta DC, Brindas P, Trifu R, Cozman D. Risk and resilience
factors of persons exposed to accidents. Clujul Med. (2016) 89:257–66.
doi: 10.15386/cjmed-547

73. Inci F, Temel A. The effects of the support program on the resilience of
female family caregivers of stroke patients: randomised controlled trial. Appl Nurs
Res. (2016) 32:233–40. doi: 10.1016/j.apnr.2016.08.002

74. Qureshi A, Hargest C, Swain N, Aldabe D, Hale L. Psychosocial interventions
for building resilience of informal carers of people living with stroke: a systematic
review. Disabil Rehabil. (2022) 25:1–14. doi: 10.1080/09638288.2022.2063419

75. White CL, Barrientos R, Dunn K. Dimensions of uncertainty after stroke:
perspectives of the stroke survivor and family caregiver. J Neurosci Nurs. (2014)
46:233–40. doi: 10.1097/JNN.0000000000000066

76. Mitmansgruber H, Smrekar U, Rabanser B, Beck T, Eder J, Ellemunter
H. Psychological resilience and intolerance of uncertainty in coping with
cystic fibrosis. J Cystic Fibrosis. (2016) 15:689–95. doi: 10.1016/j.jcf.2015.
11.011

77. Feder A, Nestler EJ, Charney DS. Psychobiology and molecular genetics of
resilience. Nat Rev Neurosci. (2009) 10:446–57. doi: 10.1038/nrn2649

78. Cicchetti D. Resilience under conditions of extreme stress:
a multilevel perspective. World Psychiatry. (2010) 9:145–54.
doi: 10.1002/j.2051-5545.2010.tb00297.x

79. Terzi S. Secure attachment style, coping with stress and resilience among
university students. J Happiness Well Being. (2013) 1:101–14. Available online at:
https://www.docin.com/p-1545175533.html

80. Little AG, Hemsley DR, Volans PJ, Bergmann K. The relationship between
alternative assessments of self-care ability in the elderly. Br J Clin Psychol. (1986)
25:51–9. doi: 10.1111/j.2044-8260.1986.tb00670.x

Frontiers in Psychiatry 11 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.788737
https://doi.org/10.1186/s12877-018-0856-6
https://doi.org/10.1097/JNN.0000000000000238
https://doi.org/10.1111/nhs.12743
https://doi.org/10.1080/10749357.2018.1481353
https://doi.org/10.1590/2237-6089-2014-0032
https://doi.org/10.1002/pon.5668
https://doi.org/10.1016/j.archger.2019.103939
https://doi.org/10.1017/s1478951513001028
https://doi.org/10.1002/pon.4668
https://doi.org/10.1016/j.gerinurse.2020.03.014
https://doi.org/10.1590/S0080-62342013000100017
https://doi.org/10.1590/1518-8345.2824.3048
https://doi.org/10.1310/tsr1806-786
https://doi.org/10.1093/geront/gnw135
https://doi.org/10.1177/1054773814537060
https://doi.org/10.1093/jpepsy/jsy091
https://doi.org/10.1161/STROKEAHA.116.014989
https://doi.org/10.1016/j.ijnurstu.2018.07.005
https://doi.org/10.1111/j.1365-2702.2008.02600.x
https://doi.org/10.1016/S0140-6736(13)61688-8
https://doi.org/10.1002/14651858.CD008179.pub2
https://doi.org/10.1111/hsc.12336
https://doi.org/10.1177/1533317519862095
https://doi.org/10.1111/j.1939-0025.2010.01067.x
https://doi.org/10.1186/s12912-022-00966-3
https://doi.org/10.1007/s00520-021-06265-y
https://doi.org/10.1310/tsr1602-105
https://doi.org/10.1111/j.1365-2524.2009.00865.x
https://doi.org/10.15386/cjmed-547
https://doi.org/10.1016/j.apnr.2016.08.002
https://doi.org/10.1080/09638288.2022.2063419
https://doi.org/10.1097/JNN.0000000000000066
https://doi.org/10.1016/j.jcf.2015.11.011
https://doi.org/10.1038/nrn2649
https://doi.org/10.1002/j.2051-5545.2010.tb00297.x
https://www.docin.com/p-1545175533.html
https://doi.org/10.1111/j.2044-8260.1986.tb00670.x
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Resilience and caregiving ability among caregivers of people with stroke: The mediating role of uncertainty in illness
	Introduction
	Materials and methods
	Design and participants
	Measurements
	The demographic information of family caregivers
	Resilience level of family caregivers
	Uncertainty in illness among family caregivers
	Caregiving ability among family caregivers
	Stroke severity of stroke survivors

	Ethical approval
	Statistical analysis

	Results
	Sociodemographic characteristics of the samples
	Sociodemographic and health-related predictors of resilience, uncertainty in illness, and caregiving ability of caregivers
	Correlations between resilience, uncertainty in illness, caregiving ability of caregivers, and severity of stroke
	Analyzing parameter estimation and verifying the suitability of the hypothetical model

	Discussion
	Limitations
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


