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Objectives Exploring the effect of resilience and self-efficacy in mediating the chain between fatigue and quality of
life(QOL) in patients with rheumatoid arthritis (RA).

Methods From June 2022 to November 2022, 423 RA patients were chosen by a convenience sample method from
two tertiary care facilities in Chengdu, Sichuan Province. General Information Questionnaire, Bristol Multidimensional
Scale of Fatigue in Patients with Rheumatoid Arthritis, SF—12 Health Survey Short Form, Chinese version of the ten-
item psychological Resilience Scale, and Chinese-language Arthritis Self-Efficacy Scale, an 8-element version, were
among the questionnaires used.

Results In the physical component summary( PCS), self-efficacy, psychological resilience, and self-efficacy were all
significantly mediated by fatigue (total effect mediated 8.88%). In the mental component summary (MCS), fatigue

(total effect mediated 10.79%), self-efficacy (total effect mediated 8.99%), psychological resilience, and self-efficacy
(total effect mediated 2.01%) were all significantly mediated by fatigue.

Conclusion Fatigue in RA patients can affect the quality of life both directly and indirectly through the mediating
effects of psychological resilience, self-efficacy, and the chain mediating effect of psychological resilience-self-efficacy.
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Introduction

Rheumatoid arthritis (RA) is an autoimmune disor-
der that severely affects the musculoskeletal system and
other underlying organs, resulting in joint deformity and
a loss of function. The prevalence of RA is approximately
0.5—1% worldwide, and the number of people with RA in
China exceeds 5 million [1, 2]. As the disease progresses,
RA patients experience functional impairment, fatigue,
and emotional disturbance, inflicting a high burden
on them and reducing their quality of life (QOL) [3, 4].
Fatigue has a significant impact on quality of life and is
present in over 70% of cases [5]. Patients with RA who
experiences high levels of fatigue have a poor QOL and
a high psychological burden [6]. Negative emotions are
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often the source of psychological burden, presenting a
lack of robust resilience in the face of stress, resulting in
poor resilience and an inability to cope well with stress
caused by factors such as illness [7].

Resilience is the psychological potential of a person fol-
lowing a traumatic event and plays a crucial role in the
development of self-efficacy and health behaviors [8, 9].
Researchers found that resilience positively correlated
with QOL in RA patients [8], primarily because higher
levels of resilience may help patients adapt to their con-
dition and reinvent themselves, which is an important
psychological resource for improving the QOL for RA
patients. While self-efficacy influences the resilience of
people with RA, the greater the self-efficacy, the higher
the patients’ psychological resilience [10]. Self-efficacy
refers to one’s belief or confidence to achieve behavioral
goals in a specific domain [11]. According to self-efficacy
theory, self-efficacy for health-affecting behaviors may
predict future health status because individuals feel that
the consequence of the behavior will improve their health
status [11]. Studies have shown that the QOL of people
with RA positively correlates with their self-efficacy [8,
12]. Based on the above discussion, it is clear that the
negative emotions generated by fatigue symptoms in peo-
ple with RA may reduce their resilience and self-efficacy
[13], which impacts their QOL. Despite studies explor-
ing fatigue and QOL in patients with RA, most have only
conducted a single study of their correlates, with fewer
studies analyzing pathways considering the potential role
of fatigue, resilience, and self-efficacy on QOL in people
with RA. Thus, the present study hypothesized that the
resilience and self-efficacy of RA patients might serve as
a chain mediator between fatigue and QOL. Using RA
patients as the study population allowed us to examine
the above hypothesis, investigate the pathways of the
effects of fatigue, resilience, self-efficacy, and QOL, and
provide the theoretical foundation and suggestions for
improving the QOL of people with RA.

Material and methods

Clinical samples

This study was conducted on 423 patients with rheuma-
toid arthritis at two tertiary care hospitals in Chengdu. A
convenience sampling approach was used to select Sich-
uan Province from June 2022 to November 2022. Inclu-
sion criteria are as follows: (1) age=>18 years; (2) satisfy
the 2010 edition of the American College of Rheuma-
tology and European League Against Rheumatism clas-
sification criteria for RA [14]; (3) consent to participate
in this survey and sign an informed consent form; (4)
complete the survey on their own. Exclusion criteria
are as follows: (1) other diseases that severely affect the
QOL, such as heart failure, renal failure, etc.; (2) his-
tory of psychiatric disorder; (3) those participating in
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similar trials. Throughout the study, strict adherence to
the latest version of the Declaration of Helsinki [15] was
maintained. The study has completed the ethical audit
of the First Affiliated Hospital of Chengdu Medical Col-
lege (NO:2021CYFYIRB-BA—-69-01). For this study, we
used the empirical sample size estimation method, which
required at least five to ten times the number of inde-
pendent variables. The number of independent variables
in this survey was 35 items, calculated to be 193 to 365
cases when 10% of questionnaires were invalid.

Measurements

Social-demographic questionnaire

We designed the questionnaire, which included gender,
age, marital status, place of residence, level of education,
working status, monthly household income per capital,
duration of illness due to RA, pain, and other factors.

Bristol Multidimensional Rating Scale for Fatigue in
Rheumatoid Arthritis (BRAF-MDQ)

The scale used in the present study was a Chinese scale
developed by Hewlett S et al. [16] in 2010 and later trans-
lated into Chinese by Gao Lei et al. [17]. The scale con-
sists of somatic dimensions (4 items), life dimensions
(7 items), cognitive dimensions (5 items), and affective
dimensions (4 items), with a total of 20 items in four
dimensions and a total score ranging from 0 to 70, with
higher scores indicating greater levels of fatigue. This
yielded a total Cronbach’s a of 0.956.

Short Form Health Survey-12 (SF-12)

Shou Juan et al. [18] used the Chinese-translated version
of the SF-12 Health Survey Short Form. The scale has
eight dimensions and twelve entries: general health GH
(1 entry), physical function PF (2 entries), physical func-
tion RP (2 entries), somatic pain BP (1 entry), vitality VT
(1 entry), social function SF (1 entry), emotional function
RE (2 entries) and MCS MH (2 entries). The total physi-
cal health score (PCS) can be calculated using the GH,
PF, RP, and BP dimension scores, whereas the total men-
tal health score (MCS) can be calculated using the VT,
SF, RE, and MH dimension scores. The scores on each
dimension of the scale are converted to a standardized
score using the formula [19], with a total score ranging
from 0 to 100 and higher scores indicating a higher level
of QOL for the patient. This resulted in a total Cronbach’s
o of 0.828.

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

In order to analyze and improve the scale, Campbell-Sills
et al. al [20] used the Connor-Davidson Resilience Scale
[21] (CD-RISC), which was translated by Chinese schol-
ars Cheng et al. [22]. The scale has three dimensions:
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resilience, self-enhancement, and optimism, with a total
score ranging from 0 to 40, with higher scores indicating
high resilience, resulting in a total Cronbach’s « coeffi-
cient of 0.862.

A Chinese version of the Arthritis Self-Efficacy Scale—8-
entry version (ASES-8)

In the present study, we used an abbreviated version of
the Arthritis Self-Efficacy Scale (ASES) developed into
eight items by Lorig et al. [23] in 1989, which our scholar
Gao et al. [24] has translated. All items are rated on a
scale from 1 to 10, and the total score is the mean of all
items, with higher scores indicating a greater sense of
self-efficacy, resulting in a total Cronbach’s o of 0.890.

Data collection

A consistent electronic questionnaire was used to col-
lect data for this study. Questionnaires were completed
anonymously. A consistent guideline was used to indi-
cate how to complete the survey, precautions, and sign
the informed consent form before completing the sur-
vey. Questionnaire quality control included the follow-
ing items: (1) team members involved in distributing
the questionnaire were uniformly trained and strictly
included in the study population; (2) all entries in the
questionnaire were mandatory and could not be submit-
ted until they were completed; (3) after collecting the
questionnaire, the researcher should logically check the
data and eliminate data with obvious trends. This study
included 423 questionnaires, and 423 were returned,
yielding a 100% questionnaire return rate.

Statistical analysis

For data processing analysis, IBM SPSS 26.0 software was
used. Bootstrap with process macros was used to con-
struct and test chain-mediated model effects. The sample
correction was repeated 5000 times to examine the sig-
nificance of the mediation effect by computing 95% confi-
dence intervals for the mediation effect; direct mediation,
indirect mediation, or chained mediation effects were
considered significant when the 95% confidence interval
did not include 0.

Results

Common Method Bias (CMB) control and test

Since the data for this study were all derived from sub-
jective questionnaires, a common method bias test was
required. In this study, unrelated principal component
factor analysis was conducted on 50 entries for all vari-
ables using the Harman single-factor test. A total of eight
factors were found to have eigenvector values greater
than one, and the maximum amount of factor variance
accounted for 35.92% of the variance, which was less than
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the 40% critical value, indicating that there was not a sig-
nificant common method bias in the present study.

Participants’ basic demographic characteristics

The study sample included 423 patients with rheuma-
toid arthritis (79.7% females). They are mostly married
(93.4%), have a low level of education (60.8%), and mostly
live in urban areas (65.2%) (Table 1).

Correlation analysis of the variables

The correlations between fatigue and resilience, self-
efficacy, PCS, and MCS were statistically significant (r
=—0.56 ~—0.28, p<0.01). The correlations between resil-
ience and self-efficacy, PCS, and MCS were statistically
significant (r =—0.22 ~ 0.36, p<0.01), whereas the correla-
tions between self-efficacy, PCS, and MCS were statisti-
cally significant (r=0.25~0.41, p<0.01) (Table 2).

Regression analysis of the variables

Fatigue had a statistically significant predictive effect on
resilience, self-efficacy, PCS, and MCS (B =—0.43 ~—0.27,
P<0.001). Resilience had a statistically significant predic-
tive effect on self-efficacy, PCS, and MCS (B=0.12~0.19,
P<0.001), whereas self-efficacy had a statistically signifi-
cant effect on PCS and MCS (B=0.22~0.13, P<0.001)
(Table 3).

Chain-mediated effects test

A 95% CI for the chained mediating effects was esti-
mated using fatigue as an independent variable, somatic
and MCS dimensions of QOL as dependent variables,
resilience and self-efficacy as mediated variables, a mac-
roprogramming process, and bias correction of non-
parametric percentile-guided confidence intervals. The
bootstrap 95% confidence intervals for the mediation
effects of resilience and self-efficacy did not contain zero,
indicating that resilience and self-efficacy play an impor-
tant mediating chain effect between the dimensions of
fatigue and PCS (Table 4). The bootstrap 95% confidence
intervals for the mediation effect of resilience and self-
efficacy do not contain zero, showing that resilience and
self-efficacy have a strong mediating chain effect on both
fatigue and MCS dimensions (Table 5). Furthermore, the
confidence intervals for the differences between path
1 and path 3 and path 2 and path 3 did not contain a 0
value, indicating that path 1 and path 3 and path 2 and
path 3 differed significantly, validating the hypotheses of
this study along with Fig. 1.

Discussion

In this study, patients with RA had a total fatigue level
score of (22.65+14.54), which was lower than the findings
by Shen et al. [6], most likely due to the good standard
of medical care and healthcare facilities in the city where
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Table 1 The participants characteristics

Variables n %
Gender

Men 86 20.33
Women 337 79.67
Age (years)

<60 278 65.72
>60 145 34.28
Marital status

Married 395 93.38
Single 13 3.07
Divorced 15 3.55
Residence

Urban 276 65.25
Rural 147 3475
Way of living

Living alone 78 18.44
With their children 214 50.59
With your spouse 131 3097
Educational level

Less than a high school graduate 257 60.76
High school 99 2340
Junior college 44 10.40
Bachelor’s degree and above 23 544
Payment for treatment

Medical Insurance 319 7541
Completely self-funded 104 24.59
Occupational status

Employed (including freelance, self-employed, etc.) 135 3191
Retirement 132 31.21
Unemployed 156 36.82
Per capital monthly household income (¥)

<3000 169 39.95
3000~ 5000 189 44.68
>5000 65 15.37
Disease duration (years)

<1 70 16.55
1~5 156 36.88
5~10 81 19.15
10~20 70 16.55
>20 46 10.87
Commodities

No 302 7139
Yes 121 28.61
Articular deformation

Yes 180 42.55
No 243 57.45
Current biologic preparations use

Yes 183 43.28
No 240 56.72
Pain

Mild pain 175 4137
Medium pain 142 3357
Severe pain 106 25.16

Functional classifications of joints
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Table 1 (continued)
Variables n %
Level 1 144 34.04
Level 2 236 55.79
Level 3 40 946
Level 4 3 0.71

Results reported as n (%) unless otherwise stated

this study was carried out. The majority of RA patients
were aware of their level of fatigue, and the population
under examination in this study was 55.06+£0.48 years
old, which was a clear indication of fatigue symptoms.
The resilience score of RA patients was (27.41+8.12),
which was moderate and higher than the findings of Ye
et al. [25]. The reason could be 36.9% of the study popula-
tion had the disease for 1 to 5 years, and the disease was
still at a controllable stage; thus, the psychological bur-
den of the patients was low. For example, RA patients
had a self-efficacy score of (45.92+16.36), which was at
an intermediate level, similar to the results of Zhao et al
[26]. However, self-efficacy of RA patients is primarily
influenced by their ability to manage illness. RA patients
cannot engage in effective long-term self-management
due to long disease duration, recurrent disease, and
high financial burden. The scores for the PCS and MCS
used in this study were (24.52+6.00) and (56.72+11.33),
respectively, with somatic dimension scores significantly
lower than the national norm for the general population,
consistent with the findings of Bai et al. [27], indicat-
ing that the self-management capacity of RA patients is
severely affected by the disease. In this study, RA patients
had moderate ratings of fatigue, resilience, and self-effi-
cacy, with some MCS problems and generally low ratings
of QOL, indicating that there is much room for develop-
ment in health promotion for RA patients and that the
QOL level of RA patients and the factors affecting it
deserve the critical attention of medical staff.

However, there was a significant correlation between
fatigue and QOL among RA patients (P<0.01), which
is consistent with the findings of Yoshii et al. [28] and
Tanski et al. [29], further confirming that fatigue has a
significant impact on the QOL of RA patients. The results
of this study are consistent with those of other research-
ers. Fatigue is a more common symptom in RA patients,
characterized by uncontrollable and unrelieved rest [30],
which leads to reduced ability to live, negative emo-
tions, impaired work capacity, and ultimately reduced
QOL for patients. According to Papa et al. [31], fatigue
in RA patients is linked to pain, disease activity, mood,
and other factors, which can be treated and managed by
themselves in several ways, including active psychologi-
cal interventions, the development of regular exercise
programs, and positive thought therapy. For this reason,
the level of fatigue should be actively evaluated in the
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Table 2 Correlation analysis of the variables

Variables T *s Fatigue psychological resilience Self-efficacy PCS MCS

Fatigue 22.65+14.54 1

psychological resilience 27414812 -0.28** 1

Self-efficacy 4592+16.36 -032%* 0.26** 1

PCS 24.52+6.00 -0.35%* 0.22%* 0.25%* 1

MCS 56.72+£11.33 -0.56** 0.36%* 041%* -0.00** 1

**P<0.01

X +s:mean value+standard deviation; PCS physical component summary; MCS mental component summary; P P Value

Table 3 Regression analysis of the variables

Dependent variables Predicted variables R? Adjusted R? F B t

Psychological resilience Fatigue 0.28 0.08 35.17%** -0.28 -5.94%%*%

Self-efficacy Fatigue 037 0.14 33.25%* -0.27 -5.71EE*
Psychological resilience 0.19 4,077

PCS Fatigue 0.46 0.21 36.94%** -0.27 -5.67%**
psychological resilience 0.12 2.34%%x
Self-efficacy 0.13 2.70%**

MCS Fatigue 0.52 0.28 52.97%** -043 -10.59%
Psychological resilience 0.18 4.57%**
Self-efficacy 0.22 5.49%**

**%p<0.001;

R% Coefficient of Determination; Adjusted R% Adjusted Coefficient of Determination; F variance; B regression coefficient; t student’s t test; PCS physical component

summary; MCS mental component summary; P P Value

Table 4 PCS chain mediation effect test

Table 5 MCS chain mediation effect test

Paths Effect SE 95%Cl Percent- Paths Effect SE 95%Cl  Percent-
value age of value age of
relative relative
impact effect
Path 3: Fatigue —psychological ~ -0.007 0.003 -0.014to 2.01% Path 3: Fatigue—psychological -0.012 0004 -0017to 2.16%
resilience— Self-efficacy—PCS -0.001 resilience—Self-efficacy—-MCS -0.003
Path 2: Fatigue—psychological -0.031 0017 -0.068to 8.88% Path 2: Fatigue—psychological -0.060 0.012 -0.065to 10.79%
resilience—PCS -0.001 resilience—>MCS -0.017
Path 1: -0.035 0016 -0070to 10.03% Path 1: -0.050 0013 -0075to 899%
Fatigue— Self-efficacy—PCS -0.007 Fatigue— Self-efficacy—>MCS -0.024
Compare 1 -0.349 0155 -0693to - Compare 1 -0.030 0012 -0055to -
-0.091 -0.007
Direct effects -0.012 0.006 -0.025to 78.80% Compare 2 -0.038 0012 -0064to -
-0.002 -0.017
Total effects -0.349 0019 -0.181to - Direct effects -0434 0032 -0401to 78.06%
-0.107 -0.276
Compare 1: The difference between Path 1 and Path 3 Total effects -0.556 0032 -04%to -
SE Standard Error; 95% Cl 95%Confidence interval; PCS physical component -0.372

summary

clinical management of RA patients [32], and treatment
plans should be implemented to facilitate negative psy-
chological emotions, reduce fatigue, and improve QOL.
It was found that fatigue in RA patients significantly
mediated QOL somatic health and MCS dimensions
over resilience (95% CI-0.068,—0.001 and—0.065,-0.017,
respectively, with total effect mediated by 8.88% and
10.79%, respectively), i.e., fatigue acted on QOL somatic
health and MCS dimensions by 8.88% and 10.79% acted
through resilience, which is similar to the findings of Liu
et al. [33]. As a positive psychological resource, resilience

Compare 1: The difference between Path 2 and Path 3; Compare 2: The
difference between Path 1 and Path 3

SE Standard Error; 95% Cl 95%Confidence interval; MCS mental component
summary

helps patients flexibly choose coping strategies tailored
to their specific needs [34] and mitigates the impact of
diverse stressors on their physical and MCS. Conversely,
RA patients with higher levels of fatigue may cope nega-
tively with the disease due to recurrent disease and lack
of knowledge about the disease, which leads to anxiety
and depression, as well as impulsive behavior, resulting
in low levels of resilience and a consequent poorer ability
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/ Psychological Resilience

d=0.19%**
B Self-efficacy

a=-0.28%** f=0.31%*
b =027 e =0.12%* Sk

c \> PCS

Fatigue

Direct effects ¢ '=-0.012**

Total effects ¢ =-0.35%**

1-A

/ Psychological Resilience

d=0.19%**
B Self-efficacy

a=-0.28%** f=020 *%*
/ b =-0.27*** e=().]8%** \

Fatigue c \> MCS
Direct effects ¢ '=-0.43%**
Note: Total effects ¢ =-0.56%***

*% P <0.01,*** P<0.001

PCS: physical component summary

MCS:mental component summary

a/b/c/d/e/f:Represents the regression coefficient between model variable paths

Fig. 1 Chain mediation effect model diagram

to cope with stress, which in turn affects the QOL. Clini-
cal work allows medical staff to assess resilience as part
of treatment [35], as well as actively explore methods and
strategies for increasing patients’ confidence and initia-
tive, improving resilience, reducing fatigue, and promot-
ing health through measures such as stepwise health
education, encouragement to participate in social activi-
ties, and flexibility training [10].

The results of the pathway analysis showed that
fatigue in RA patients significantly mediated self-effi-
cacy on QOL somatic health and MCS dimensions
(95% CI-0.070,-0.007 and—-0.075,-0.024, respectively,
with total effect mediation of 10.03% and 8.99%, respec-
tively), ie., fatigue acted on QOL somatic health and
MCS dimensions by 10.03% and 8.99% acted through
self-efficacy, which is similar to the results of Suh et al.
[12] The purpose of this study was to assess the impact
of the intervention. Patient self-efficacy is a determinant
of patients’ intentions and behaviors, a key protection for
controlling patients’ illness, and is associated with fac-
tors such as fatigue and psychological mood [36]. More
fatigued RA patients were less compliant and motivated
to get treated [37], leading to lower self-efficacy, nega-
tive mood, and poorer QOL. Improving self-efficacy in
RA patients is primarily associated with increased physi-
cal activity and improved drug compliance [37]. Per-
sonalized intervention programs are developed through
health education to improve patient self-management,

1-B

self-efficacy, and healthy behavior, thereby improving
patient disease outcomes.

In summary, the results of this study indicate that resil-
ience and self-efficacy in people with RA play a chain
mediating effect between fatigue and both the somatic
and MCS dimensions of QOL (95% CI-0.014,—0.001
and—0.017,-0.003 respectively, accounting for 2.01% and
2.16% of the total effect values). Patients with RA who
had higher levels of fatigue were less able to psychologi-
cally rebound while facing stress, affecting their abil-
ity to self-manage their illness and, in turn, their QOL.
Conversely, RA patients with less fatigue may gain new
resilience amid constant challenges [7] and have a cor-
respondingly higher level of resilience, greater com-
petence and confidence in disease management, and a
higher QOL. Psychologically resilient RA patients are
better able to manage the negative emotions associated
with their condition [37], decide to accept and be open in
the face of stress, and typically have higher levels of self-
efficacy. As a contributor to patients’” QOL, self-efficacy
may also help RA patients to manage disease progression,
reduce fatigue, and achieve effective self-management.
Thus, when managing illness and improving the QOL in
RA patients, the assessment of the level of resilience and
self-efficacy should be considered an important compo-
nent of chronic disease management to increase patients’
confidence in coping with illness, enhance their ability to
manage chronic illness and improve their QOL.
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Strengths and limitations

The study has several advantages. First, a large number of
RA patients were recruited through a multicenter routine
clinical practice setting where patients were recruited
continuously with a low risk of selection bias, and the
results were rather generic. Furthermore, we imple-
mented strict quality control during the study to ensure
the validity and reliability of the results.

The present study has some limitations. First: this is
a cross-sectional study that estimates only correlations
between variables rather than accurately explaining
cause-and-effect relationships between fatigue, resilience,
self-efficacy, and QOL. Second, all data were obtained
from questionnaires reported by patients, which may be
subjective or susceptible to recall bias.

Clinical implications

This study shows that fatigue in RA can directly or indi-
rectly affect their QOL through the mediating effects of
psychological elasticity, self-efficacy, and the interlocking
mediating effects of psychological elasticity. In order to
effectively improve the QOL of RA patients, any type of
fatigue, resilience, and self-efficacy must be addressed.
Therefore, patients’ fatigue, resilience, and self-efficacy
should be actively assessed in clinical practice [32].
Active mindfulness therapy and resilience training should
boost patient confidence in disease response and improve
chronic disease management as well as QOL.

Conclusions

This study aimed to build a chain mediation model
to analyze the mechanism of fatigue on QOL in RA
patients. Resilience and self-efficacy were found to form
a chain-mediated relationship between fatigue and QOL
in people with RA. In summary, the results of this study
provide a theoretical foundation for how to effectively
improve the QOL of RA patients. Furthermore, the find-
ings imply that when it comes to improving the QOL of
people with RA, employees should focus on their resil-
ience and self-efficacy in addition to their level of fatigue.
Individualized interventions can be implemented for
people with RA based on assessing fatigue, resilience,
and self-efficacy to improve their capacity for self-man-
agement and QOL.
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