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Abstract
Objective Chronic patients are experiencing depression caused by themselves or the surrounding environment, 
how to cope with the change of mentality and adjust the psychological stress response, especially under the 
background of the current dynamic Zero-COVID policy in China, is a problem worth further discussion. The 
researchers constructed a mediating regulation model to test the influence of psychological resilience on depression 
of chronic patients during dynamic Zero-COVID, as well as the mediating role of stigma and the moderating role of 
sleep.

Method From October 2021 to February 2022, this study used a multi-stage sampling method and random number 
table method to collect data in the Shang Cheng District of Hangzhou City, Zhejiang Province. Firstly, the Second 
Affiliated Hospital of the Zhejiang University School of Medicine, a third-class hospital was randomly selected from 
the Shang Cheng District. Secondly, three departments were strategically selected from this hospital: endocrinology, 
dermatology, and traditional Chinese medicine. Thirdly, survey points were set up in each department, and chronic 
patients were strategically selected for questionnaire surveys. Finally, a face-to-face survey was conducted on 398 
chronic patients who met the criteria for inclusion. In addition, chronic medical illness burden was assessed using the 
Cumulative Illness Rating Scale-Geriatrics (CIRS-G), psychological resilience was measured by the Conner-Davidson 
Resilience Scale (CD-RISC), stigma was measured by the Stigma Scale for Chronic Illness (SSCI), sleep was measured by 
the Pittsburgh Sleep Quality Index(PSQI) and depression was estimated by the Patient Health Questionaire-9(PHQ-9). 
SPSS (version 25.0) and PROCESS (version 4.0) were used for correlation analysis, mediation analysis, and mediated 
moderation analysis.

Results Psychological resilience was negatively correlated with depression, stigma, and sleep. Depression was 
positively correlated with stigma and sleep. Stigma and sleep were positively correlated; Stigma played a mediating 
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Introduction
COVID-19 is a highly infectious disease that spreads 
rapidly. It has caused grievous health threats all over the 
world [1]. Although China had successfully controlled 
the epidemic in the past two years, its suddenness and 
high transmission among people still posed an enormous 
threat and impact on people’s lives. To further strengthen 
epidemic prevention and control of COVID-19, the 
China COVID-19 epidemic prevention and control head-
quarters planned a " dynamic zero-COVID " policy on 
Dec 7, 2021 to reduce personnel mobility and the possi-
bility of another outbreak of the epidemic [2].

Chronic diseases, also known as chronic non-commu-
nicable diseases, are a general term for a group of non-
communicable diseases with a long course of disease, 
complex causes and difficult to cure once they become 
ill, and the main common chronic diseases are cardiovas-
cular diseases (hypertension and coronary heart disease), 
cancer, diabetes, and chronic respiratory diseases (bron-
chial asthma) [3]. Chronic disease is increasingly rec-
ognized as a serious, worldwide public health concern. 
Every year, 41 million people die from chronic diseases, 
which is equivalent to 71% of all deaths globally [4]. In 
China, the prevalence of chronic diseases is increasing. A 
report from a nationwide survey showed that more than 
20% of people aged 18 years and above suffer from at 
least one chronic disease [3]. More concerning, chronic 
diseases continue to become the predominant disease 
burden [5]. Chronic diseases were generally considered 
incurable, which was considered one of the stress fac-
tors for chronic patients [6]. Previous studies had shown 
that in addition to treatment-related problems, chronic 
patients also faced many psychological pressures [7]. 
Moreover, because the treatment of this disease was 
a long-term process and accompanied by complica-
tions, it affected the psychosocial function of patients 
[8]. Patients would have many mental diseases, such as 
stress, depression and anxiety, and depression was most 
common in chronic patients [9]. Since the hospital had a 
large flow of people with unknown contact history, and 
with the formulation of the dynamic clearance policy, 
chronic patients experienced additive psychosocial pres-
sure [10]. It had been reported that some patients were 
seriously affected in their daily lives by excessive stress 
[11]. In addition to long-term treatment, the outbreak 

of covid-19, lack of understanding of chronic diseases 
and commuting to and from the hospital make patients 
face prominent contradictions in dealing with chronic 
diseases in the pandemic [12]. This fact may lead to an 
increase in depression rate in chronic patients and then 
affect the prognosis of the disease. Therefore, it is impor-
tant to examine how depression is affected in chronic 
patients in the context of the dynamic Zero-COVID 
policy.

Psychological resilience (PR) is defined as the ability to 
actively respond to stressful events, including adaptation 
to the environment and positive adaptation after adver-
sity [13]. Unlike other mental health indicators, psycho-
logical resilience was a dynamic process that affected 
individuals in psychology, behavior, and physiology [14]. 
Previous evidence showed that social support is a core 
component of resilience and was considered a predictor 
of depression [3, 15]. The concept of an upbeat coping 
style assumes that older people with higher PR partici-
pate in more preventive health behaviors, report more 
social participation organizations, and have a higher level 
of mental health [16, 17]. On the contrary, for patients 
with chronic diseases who lack social support and opti-
mism, the PR level is lower than that of the average popu-
lation, and they may be more vulnerable to the adverse 
impact of mood [18]. These findings are related to the 
biology, psychology, and social psychology of depression. 
Meanwhile, another study pointed out that PR as a pro-
tective factor could reduce the incidence of depression 
to some extent [19]. Therefore, exploring the relationship 
between PR and depression in chronic patients is of great 
significance.

The mediating role of stigma
Stigma is manifested in social prejudice and exclusion of 
patients with specific diseases [20]. Patients’ internaliza-
tion of this discrimination may affect their psychologi-
cal state and quality of life [21]. As the age of the disease 
increases, most patients with chronic diseases will expe-
rience more stigma, including avoiding social interaction, 
refusing to communicate, and passively coping with the 
illness [22]. In recent years, stigma among patients with 
chronic diseases has been increasing, affecting their 
physical and mental status and quality of life [23]. At 
the same time, high levels of stigma can lead to negative 

role in the relationship between psychological resilience and depression; Sleep moderated the first half of the 
pathway “psychological resilience →  stigma →  depression”.

Conclusion Psychological resilience affected depression directly and indirectly through stigma. At the same 
time, sleep played a moderating role between psychological resilience and depression. The correlation between 
psychological resilience and stigma was stronger when levels of sleep levels were higher.
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experiences for people with chronic diseases and affect 
their mental health [24]. With the growth of age, the inci-
dence of complications in patients with chronic diseases 
tends to increase, and the occurrence of complications 
increases the stigma of patients to a certain extent, lead-
ing to a higher degree of depression [25, 26]. At the same 
time, stigma may lead to daily communication difficulties 
and loss of social skills [27]. Many studies have shown 
that compared with the subjects in the standard group, 
the patients with stigma show a significantly higher ten-
dency to depression [28, 29]. Therefore, low-level stigma 
is an essential factor in improving depression.

Psychological and neuroscience research showed that 
emotions were related to mental health. Negative emo-
tions are common in clinical and chronic diseases, which 
are usually a precursor to the decline of psychological 
quality [30, 31]. Research showed that PR had a much 
more substantial impact on emotion than emotion does 
on PR [32], which means that PR was the driving fac-
tor of emotional change. As a negative emotion, stigma 
affects the level of individual PR and plays an important 
role in the construction of individual PR. Previous cross-
sectional studies have confirmed the negative predictive 
effect of PR on stigma, which is significantly higher in 
patients with low stigma than in those with high stigma 
[33, 34]. High and low levels of PR have beneficial and 
harmful effects on various emotional and physical out-
comes, respectively [35]. Specifically, a higher PR level is 
related to a more positive coping style, a more optimistic 
attitude, and executive ability. PR is usually considered 
a potential psychological factor, and chronic patients 
exposed to negative emotions have a worse healthy psy-
chological state than those without negative emotions 
[36]. Therefore, we formulated the hypothesis 1 : stigma 
as a negative emotion may play an intermediary role 
between PR and depression.

The moderating role of sleep
Although PR may affect depression through the media-
tion of stigma, not all older adults with high levels of PR 
report low levels of stigma and lower levels of depres-
sion, the heterogeneity of the results may depend on the 
individual characteristics that regulate the effects of PR 
on stigma and depression. Sleep was an essential physi-
ological process with a vital recovery function [37]. Poor 
sleep quality would affect lifestyle changes and increase 
the risk of falls and disease status of chronic patients. 
Sleep disorders could also lead to cognitive dysfunction, 
mainly manifested in memory defects, inattention, slow 
response, etc. Sleep disorders pose serious health prob-
lems for chronic patients, increasing the risk of depres-
sion, suicidal ideation, health behavior, and mortality 
[38, 39]. Consistent with this concept, previous studies 
had confirmed that sleep disorders were significantly 

negatively correlated with PR [40]. Psychological factors, 
such as depression, could worsen poor sleep quality [41].

At the same time, sleep quality is significantly related to 
mental health. Many cross-sectional studies had shown 
that sleep quality was positively correlated with vari-
ous negative emotions [42, 43]. Although it was unclear 
whether PR directly predicts sleep quality, many studies 
reported that chronic patients with low-level PR were 
more vulnerable to the adverse effects of poor sleep qual-
ity during the influenza pandemic, which reveals the crit-
ical link between PR and sleep quality [44]. In addition, 
stigma was considered a common obstacle to seeking 
treatment in the research on the determinants of help-
seeking behavior of insomnia patients [45]. Specifically, 
studies had shown that people with sleep quality prob-
lems might have a stricter sense of shame [46]. So, we 
formulated hypothesized 2  : sleep quality might moder-
ate the relationship between PR and stigma.

The present study
This study proposes a moderated mediation model to 
investigate the direct/indirect relationship between PR 
and depression in chronic patients. Specifically, this study 
suggested the following hypotheses: (H1) PR is negatively 
correlated with depression, PR is negatively associated 
with stigma, stigma is positively correlated with depres-
sion, and stigma mediates the relationship between PR 
and depression; (H2) Sleep quality moderated the path-
ways between PR and stigma. In addition, depression will 
change as a function of sleep quality.

Materials and methods
Participants and data collection
From October 2021 to February 2022, this study used a 
multi-stage sampling method and random number table 
method to collect data in the Shang Cheng District of 
Hangzhou City, Zhejiang Province. Firstly, the Second 
Affiliated Hospital of the Zhejiang University School of 
Medicine, a third-class hospital was randomly selected 
from the Shang Cheng District. Secondly, three depart-
ments were strategically selected from this hospital: 
endocrinology, dermatology, and traditional Chinese 
medicine. Thirdly, survey points were set up in each 
department, and chronic patients were strategically 
selected for questionnaire surveys. Finally, a face-to-face 
survey was conducted on 398 chronic patients who met 
the criteria for inclusion. The questionnaires in this study 
were asked and completed face-to-face and one-to-one 
by uniformly trained investigators. 398 questionnaires 
were distributed and 370 valid questionnaires were col-
lected after excluding missing and invalid questionnaires, 
with a valid return rate of 92.96%. The inclusion criteria 
used for the participants were as follows: (i) met diag-
nostic criteria for chronic illness and age ≥ 45 years; (ii) 
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good verbal skills and no barriers to communication with 
the investigator; (iii) informed about the diagnosis and 
accepted this study. Exclusion criteria: (i) patients with 
serious psychiatric disorders who are unable to commu-
nicate and express themselves normally; (ii) patients who 
did not cooperate with this investigation.

To reduce errors, seventeen investigators were uni-
formly trained before the survey to clarify communica-
tion skills and scoring criteria. After obtaining informed 
consent from patients with chronic diseases, question-
naires were distributed and asked one-to-one by inves-
tigators, who then filled out the questionnaires. All 
methods are implemented following the declaration of 
Helsinki.

Measurements
Chronic medical illness burden
The Cumulative Illness Rating Scale-Geriatrics (CIRS-
G) was an organ-system based rating scale, with the 
most severe condition occurring in each of 14 organ sys-
tems assigned a severity score from 0 (no problem) to 4 
(extremely severe), resulting in a final score ranging from 
0 to 56 [47]. The CIRS-G severity index was calculated 
by dividing the total CIRS-G score by the number of 
organ systems endorsed in the CIRS-G and provided an 
estimate of the overall severity of dysfunction. The Cron-
bach’s alpha of the scale in this study was 0.831, and the 
KMO measure was 0.810 (P < 0.01).

Psychological resilience
American psychologist Connor and Professor David-
son compiled the conner-Davidson Resilience Scale 
(CD-RISC) in 2003 [48]. The CD-RISC contains 25 
items, which were rated on a five-point Likert scale and 
range from 0 (“Not true at all”) to 4 (“True nearly all the 
time”). Possible scores thus range from 0 to 100. These 
items could correspond to the five-factor. The first factor 
reflected high standards, tenacity, and competence (eight 
items). The second factor reflected handling negative 
emotions, trusting one’s instincts, and perceived benefits 
of stress (seven items). The third factor reflected positive 
attitude to change and secure relationships (five items). 
The fourth one reflected perceived control (three items), 
and the fifth one was spirituality (two items). The Cron-
bach’s alpha of the scale in this study was 0.861, and the 
KMO measure was 0.713 (P < 0.01).

Stigma
The Stigma Scale for Chronic Illness (SSCI) was devel-
oped by Rao to measure stigma experienced by individu-
als with chronic neurological disorders, included stroke 
[49]. It consisted of 24 items and contains two subscales: 
felt stigma and enacted stigma. The first 13 items refer to 
the felt stigma, asked questions about the respondent’s 

feelings. The following eleven items referred to the 
enacted stigma, asked questions about the behavior of 
others towards the respondent. Each item was rated on 
a scale from 0 (never) to 4 (always). A higher score indi-
cated a higher frequency of experiencing stigma. The 
Cronbach’s alpha of the scale in this study was 0.829, and 
the KMO measure was 0.864 (P < 0.01).

Sleep
The Pittsburgh Sleep Quality Index (PSQI) was devel-
oped by Buysse et al. [50]. The index had seven compo-
nents: subjective sleep quality, sleep latency, duration, 
habitual sleep efficiency, sleep disorders, use of sleep 
drugs, and daytime dysfunction in the previous month. 
The score range was 4 points, ranging from 0 (none) to 3 
(≥ 3 times a week). In China, a score ≥ 7 had high diagnos-
tic sensitivity and specificity in distinguishing patients 
with poor sleep from healthy subjects. The total score 
of PSQI ranged from 0 to 21. The higher the score, the 
worse sleep quality. The Cronbach’s alpha of the scale in 
this study was 0.730, and the measured value of KMO 
was 0.700 (P < 0.01).

Depression
The Patient Health Questionaire-9 (PHQ-9) was derived 
from the depression part in the Patient Health Ques-
tionnaire (PHQ) compiled by Spitzer in 1999 [51]. The 
response options for the project ranged from “not at 
all” (0 points) to “almost every day” (3 points). The scale 
could not only screen for depression but also show the 
severity of depression. Because of its convenient use, 
good reliability, and effectiveness, it had been widely 
used in grass-roots hospitals. The Cronbach’s alpha of the 
scale in this study was 0.842, and the measured value of 
KMO was 0.583 (P < 0.01).

Statistical analyses
SPSS25.0 was used to conduct all statistical analyses. 
Descriptive analyses, independent sample T-test, and 
one-way analysis of variance (ANOVA) were used to 
describe demographic characteristics and the signifi-
cance of depression among chronic patients with differ-
ent features, respectively. Pearson correlation coefficients 
described the relationship between the four variables 
(PR, stigma, sleep, depression).

Furthermore, a mediation model was set up with PR as 
the independent variable, stigma as the mediating vari-
able, depression as the dependent variable, and age, gen-
der, and education level as control variables. The SPSS 
PROCESS 4.0 macro (Model 4) was conducted to test the 
mediating effect of stigma, and 95% confidence intervals 
(CIs) were calculated by adopting a bias-corrected non-
parametric percentile bootstrapping method with 5000 
samples. We established a moderated mediation model 
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with sleep as a moderating variable based on the media-
tion model. The SPSS PROCESS 4.0 macro (Model 59) 
was conducted to test the moderating effect of sleep. 
Simple slope tests were used to describe the relationship 
between PR and morbidity stigma under different sleep.

Results
Descriptive statistics
398 questionnaires were distributed and 370 valid ques-
tionnaires were collected after excluding missing and 
invalid questionnaires, with a valid return rate of 92.96%. 
Table  1 showed the demographic characteristics of the 
study objects and a Univariate analysis of depression 
with different features. Of the 370 chronic patients, 230 
(62.2%) were men, and 140 (37.8%) were women. The age 
range of chronic patients was 45~95 years, with an aver-
age age of 63.71 ± 10.47 years. Most study participants 
(68.6%) reported middle school education or lower. At 
least 51.3% of the respondents live in the city. There were 
differences between the depression in marital status, eco-
nomic situation, cigarette smoking, alcohol use experi-
ence, and physical exercises habit.

Disease status of the patient
The scores for CIRS-G were 4.59 ± 2.97. As shown in 
Table 2, the five most common disease types were respi-
ratory (18.9%), nervous system (17.3%), vascular (16.2%), 
cardiac (12.7%) and endocrine/metabolic and breast can-
cer (11.9%) diseases.

Bivariate correlation analyses
Table  3 showed the correlational analyses between the 
study variables. PR was negatively correlated with stigma 
(r = − 0.168, P < 0.01) and depression (r = − 0.352, P < 0.01). 
Stigma was positively correlated with depression 
(r = 0.605, P < 0.01) and sleep  (r = 0.398, P < 0.01). Sleep 
was negatively correlated with PR (r = − 0.234, P < 0.01), 
but was positively correlated with depression (r = 0.398, 
P < 0.01). The scores for PR, sleep , stigma, and depres-
sion were 50.25 ± 14.05, 44.09 ± 15.44, 6.50 ± 3.33, and 
6.89 ± 3.43, respectively.

Table 1 Univariate analysis of depression of chronic patients 
with different characteristics (N = 370)
Variables Group N (%) Mean ± SD F/t P
Gender Male 230(62.2) 6.66 ± 4.12 1.713 0.191

Female 140(37.8) 7.28 ± 4.90

Age 45 ~ 64 204(55.1) 6.57 ± 4.90 1.332 0.265

64 ~ 74 122(33) 7.16 ± 3.53

≥ 75 44(11.9) 7.62 ± 4.39

Education 
lever

Middle school 
or less

254(68.6) 6.87 ± 4.50 0.403 0.669

High school 
or technical 
secondary 
school

64(17.3) 7.24 ± 4.41

Junior college 
or university

52(14.1) 6.48 ± 4.15

Marital 
status

Married 355(4.1) 6.80 ± 4.41 4.036 0.045

Single 15(95.9) 9.21 ± 4.51

Economic 
situation

Live beyond 
one’s income

49(13.2) 7.67 ± 4.92 3.377 0.035

Balance of 
payments

165(44.6) 7.31 ± 4.81

In credit 156(42.2) 6.21 ± 3.74

Residence Rural 40(39.7) 6.89 ± 4.69 0.030 0.971

Suburb 35(9.5) 7.06 ± 4.76

Urban 188(50.8) 6.86 ± 4.19

Medical 
insurance

No 18(4.9) 8.42 ± 2.63 1.063 0.346

Medical or 
other insurance

330(89.2) 6.79 ± 4.52

Free medical 
care

22(5.9) 7.38 ± 3.98

Cigarette 
smoking

No 208(56.2) 7.41 ± 4.92 3.386 0.035

Ever smoking 115(31.1) 6.31 ± 3.55

Current 
smoking

47(12.7) 6.01 ± 3.79

Alcohol 
use 
experience

No 211(57) 7.59 ± 4.84 6.833 0.001

Ever drinking 82(22.2) 6.30 ± 3.65

Current 
drinking

77(20.8) 5.60 ± 3.61

Physical 
exercises 
habit

No 55(14.8) 9.54 ± 4.78 13.663 < 0.001

Less than 
regular physical 
exercises

213(57.6) 6.82 ± 4.45

Regular physi-
cal exercises

102(27.6) 5.71 ± 3.64

Table 2 Disease status of the patient (N = 370)
Variables N (%)
Cardiac 47 (12.7)

Vascular 60(16.2)

Hematopoietic 17(4.6)

Respiratory 70(18.9)

Eye/Ear/Nose/Throat 12(3.2)

Upper Gastrointestinal 24(6.5)

Lower gastrointestinal 43(11.6)

Hepatic 38(10.3)

Renal 22(5.9)

Genitourinary 17(4.6)

Musculoskeletal 38(10.3)

Nervous system 64(17.3)

Endocrine/Metabolic and Breast cancer 44(11.9)

Psychosis 22(5.9)



Page 6 of 11Mei et al. BMC Psychology          (2023) 11:213 

The mediation analyses
To examine hypothesis 1, we examined the mediating role 
of stigma on the relationship between PR and depression 
with PROCESS 4.0 macro (Model 4) proposed by Hayes 
after controlling for the demographic variables of age, 
gender, and education level (Table 4). It showed that PR 
was negatively associated with depression (β = −0.087, 
P < 0.001). PR was negatively associated with stigma (β = 
−0.172, P < 0.001), and PR explained the total of 3.70% of 
the stigma (F = 3.475, P < 0.001, ΔR² = 0.037). In addition, 
the result showed that stigma was positively associated 
with depression (β = 0.162, P < 0.001), and the explana-
tion of PR for depression increased to 43.9% (F = 56.955, 
P < 0.001, ΔR² = 0.439).

We examined the direct effect (B = − 0.087, SE = 0.013, 
95%CI = [− 0.113, − 0.063]) and indirect effects 
(B = − 0.028, SE = 0.011, 95%CI = [− 0.049, − 0.007]) of PR 
on depression by testing 95% confidence intervals (CIs) 
based on 5000 bootstrapped samples, indicating stigma 
partially mediated the relationship between PR and 
depression (Table  5). The mediating and direct effects 
accounted for 24.35% and 75.65% of the total effect, 
respectively.

The moderation analyses
To examine hypothesis 2, we adopt the PROCESS macro 
(Model 59) proposed by Hayes to examine the moderated 
mediation. Specially, we estimated parameters for two 

models. On stigma, we evaluated the moderating effect of 
sleep quality on the relationship between PR and stigma. 
On depression, we estimated the moderating impact of 
sleep quality on the relationship between PR and stigma, 
and the relationship between stigma and depression. If 
the 95%CI interval did not include 0, it indicated that 
there was a moderating effect (P < 0.05), and vice versa.

As shown in Table  6, Model 1 revealed a major 
impact of PR on stigma (B = 0.125, SE = 0.121, 95%CI = 
[− 0.114, 0.364]), which was moderated by sleep qual-
ity (B = − 0.035, SE = 0.016, 95%CI = [− 0.066, − 0.005]). 
Model 2 revealed a major impact of PR on depression 
(B = − 0.077, SE = 0.273, 95%CI = [0.005, − 1.151]), which 
was not moderated by sleep quality (B = 0.001, SE = 0.004, 
95%CI = [− 0.006, 0.008]). In addition, it revealed a major 
impact of stigma on depression (B = 0.139, SE = 0.023, 
95%CI = [0.095, 0.184]), which was not moderated by 
sleep quality (B = 0.002, SE = 0.003, 95%CI = [− 0.004, 
0.007]). Hence, hypothesis 2 was partially supported. The 
final moderate mediation model was shown in Fig. 1.

In order to examine the direction and trend of the mod-
erating effect of sleep quality on PR and stigma, the rela-
tionship between PR and stigma was analyzed at three 
levels of sleep quality: good (M-1SD), moderate (M) and 
poor (M + 1SD), according to the mean and mean plus or 
minus one standard deviation, as shown in Table 7. Con-
fidence intervals contained 0 when patients with chronic 
illness had high sleep quality, indicating that PR was not 

Table 3 Descriptive statistics and correlations among variables (N = 370)
Variables Mean SD 1 2 3 4
1 PR 50.25 14.05 ─
2 Stigma 6.50 3.33 −0.168*** —

3 Sleep 44.09 15.44 −0.234*** 0.398*** —

4 Depression 6.890 3.43 −0.352*** 0.605*** 0.398*** —
PR, psychological resilience; ***p < 0.001

Table 4 Testing the mediation effect of psychological resilience on depression
Predictors On Stigma On Depression

β SE t 95%CI β SE t 95%CI
Age 0.521 1.148 0.454 −1.735,2.778 0.280 0.252 1.113 −0.215,0.776

Gender 2.793 1.641 1.702 −0.434,6.020 −0.063 0.361 −0.174 −0.774,0.648

Education level −0.427 1.130 -0.378 −2.649,1.795 0.501 0.248 2.021 0.014,0.989

PR −0.172 0.059 −2.937** −0.288, − 0.057 −0.087 0.013 −6.677*** −0.113, − 0.061

Stigma 0.162 0.011 14.090*** 0.139,0.184

R2 0.037 0.439

F 3.475 56.955
Analyses conducted using PROCESS Model 4; PR, psychological resilience; **p < 0.01, ***p < 0.01

Table 5 Total effect, direct effect and indirect effect among the variables
Effect BootSE BootLLCI BootULCI Relative effect size

Indirect effect −0.028 0.011 −0.049 −0.007 24.35%

Direct effect −0.087 0.013 −0.113 −0.063 75.65%

Total effect −0.115 0.016 −0.146 −0.083 100.00%
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a predictor of stigma; and confidence intervals did not 
contain 0 when patients had low sleep quality, indicating 
that PR was a significant predictor of sickness stigma, as 
shown in Fig. 2.

Discussion
The present study constructed a moderated mediation 
model to investigate whether PR was indirectly associated 
with depression through stigma and whether sleep mod-
erated the direct relationship between PR and stigma. 
The findings showed that stigma partially explained the 
effect of PR on depression. This indirect relationship 
was moderated by sleep in the one-stage path. Low sleep 

quality exacerbates PR’s impact on stigma, whereas this 
effect was not significant among chronic patients with 
high sleep quality. This study was the first to explore the 
mechanism of PR and depression, which provided theo-
retical foundations and directions for promoting depres-
sion among chronic patients.

Mediating role of stigma
The current results showed that chronic patients with 
higher PR levels were more likely to report lower lev-
els of depression, which was similar to previous studies 
[52]. Many mental health studies believe that positive 
and negative PR was ultimately applied to the self and 
transformed into the impact on personal emotions and 
behaviors [53, 54]. From the psychological and behav-
ioral development perspective, emotions affected the 
individual’s cognitive and behavioral structure [55]. Many 
studies showed that chronic patients with lower-level PR 
were less likely to engage in healthy lifestyles, which led 

Table 6 Results of the moderated mediation model analysis
Predictor Model 1(Stigma) Model 2( Depression)

B SE t 95%CI B SE t 95%CI
Age 0.386 1.121 0.344 −1.819,2.591 0.204 0.244 0.838 −0.275,0.684

Gender 1.990 1.608 1.237 −1.172,5.151 −0.227 0.351 −0.648 −0.917,0.463

Education lever −1.232 1.119 −1.120 −3.433,0.969 0.382 0.244 1.567 −0.097,0.862

PR 0.125 0.121 1.032 −0.114,0.364 −0.077 0.273 −2.817** 0.005, − 1.151

Sleep 2.631 0.768 3.426*** 1.121,4.140 0.182 0.257 0.709 −0.323,0.687

Stigma 0.139 0.023 6.169*** 0.095,0.184

PR×Sleep −0.035 0.016 −2.259* −0.066, − 0.005 0.001 0.004 0.225 −0.006,0.008

Stigma×Sleep 0.002 0.003 0.508 −0.004,0.007

R2 0.091 0.481

F 6.067 41.843
Analyses conducted using PROCESS model 59, PR: psychological resilience. *p < 0.05, **p < 0.01, ***p < 0.001

Model 1: Adjusted for age, gender, education lever, PR, sleep and PR×Sleep.

Model 2: Adjusted for age, gender, education lever, PR, sleep, stigma, PR×Sleep and Stigma×Sleep 

Table 7 Conditional indirect effects of sleep on stigma
Sleep Effect BootSE BootLLCI BootULCI
M − 1SD −0.003 0.015 −0.034 0.026

M −0.020 0.009 −0.039 −0.002

M + 1SD −0.038 0.013 −0.064 −0.012

Fig. 1 The moderated mediation model. *p < 0.05, **p < 0.01, ***p < 0.001
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to an increased risk of death [56]. Compared with posi-
tive emotions, negative emotions had a much more sig-
nificant impact on the essential behavioral outcomes of 
patients. In addition, research showed that low-level PR 
weakened the beneficial effect of high-level PR on hap-
piness [57]. Therefore, we should consider improving 
patients’ depression by increasing PR levels in chronic 
patients.

Our findings also indicated that stigma mediated 
the relationship between PR and depression in chronic 
patients. Based on the conceptual model of stress theory, 
when chronic patients faced negative emotions, if they 
could actively call internal coping resources and seek 
external social help, it can be transformed into active 
behavioral adaptation, and it was still possible to main-
tain a good quality of life and mental health [58, 59]. 
It shows that chronic patients with low-level PR can 
reduced their stigma through reasonable coping methods 
to minimize the damage caused by stigma and slow down 
the process of depression [60]. Specifically, as a harmful 
negative emotion, stigma could activate the autonomic 
nervous system, neuroendocrine, metabolic, and immune 
systems while reducing the activities of the parasympa-
thetic nervous system, leading to adverse physical and 
psychological conditions [61, 62]. In addition, long-term 
exposure to high levels of stigma and low levels of PR can 
lead to chronic disease patients losing the ability to live 

independently and in social contact [63]. Numerous lon-
gitudinal study has also shown that negative emotion was 
associated with a greater level of physical frailty and an 
increased risk of cardiovascular disease [64], which accel-
erated the development of depression.

Moderating role of sleep
This study examined the moderating role of sleep as a 
moderating variable in the model. It was found that sleep 
moderated the first half of the mediating pathway of the 
model,  sleep moderated the relationship between PR and 
stigma. Specifically, PR was only associated with stigma 
in chronic patients with who had low sleep quality, and 
this relationship was not significant in chronic patients 
who had high sleep quality. A study showed that people 
with high sleep quality better cope with trauma and stress 
[65]. Stress would cause hormone level disorder and body 
function decline, increasing the probability of complica-
tions in patients [66]. However, complications are one 
of the essential mechanisms for developing stigma in 
chronic patients [67]. Therefore, sleep quality is closely 
related to the level of stigma. In addition, after control-
ling the covariates, chronic patients with low sleep qual-
ity showed a decreased sense of participation, resulting in 
an increased risk of depression.

In contrast, high sleep quality helped improve PR and 
mental health by reducing negative emotions [68, 69]. 

Fig. 2 The interaction effect of psychological resilience and sleep on stigma
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Therefore, high-quality sleep seems to be a protective fac-
tor, which could enhance the harmful effect of low-level 
PR on the stigma of chronic patients. Thus, to improve 
the depression of chronic patients, it was necessary to 
focus not only on patients’ psychological resources and 
call ability and strive to develop their psychological resil-
ience but also on patients’ sleep quality.

Limitations
This study had several limitations worth considering. 
Firstly, this study was cross-sectional, and the causal 
relationship between PR, stigma, sleep, and depression 
cannot be inferred. A longitudinal examination should 
be conducted further to reveal the causal relationship 
between PR and depression. Secondly, although some 
potential confounding factors were controlled by us (such 
as age, gender, and education level), other confounding 
variables were not maintained. Future research should 
add more covariates to reduce the interference of effect 
estimation. Thirdly, the respondents were only chronic 
patients in one hospital, which was not representative. 
In the future, random sampling should be used to inves-
tigate the population of different hospitals in different 
regions. They should be grouped into different regional 
groups to explore the changes in each group. In addition, 
other mediating variables could be introduced to exam-
ined the impact mechanism of depression further and 
provide new goals for formulating measures to improve 
depression in chronic patients.

Implications
Theoretically, the current research is conducive to a 
deeper understanding of the mechanism of PR affect-
ing depression and clarifies the relationship between 
PR, stigma, sleep, and depression. In a practical sense, 
this study can provide a new perspective for chronic 
patients to improve their depression, and family mem-
bers and medical staff should pay attention to it. Since 
low-level PR and stigma have been identified as the main 
risk factors for increasing the depression rate of chronic 
patients, we emphasize the clinical importance of pro-
viding psychological help and mental health education. 
In addition, high-quality sleep may be related to stigma 
and depression. We should prioritize the prevention and 
intervention of chronic disease patients with low-level 
PR and poor sleep quality, which will help delay the onset 
of complications and reduce the possibility of depression.

Conclusion
It is the first time we have established a mediation model 
between PR and depression. Our findings suggested 
that stigma played a mediating role in the association 
between PR and depression. In addition, sleep regu-
lated the relationship between PR and stigma. However, 

this modernization effect was only significant in chronic 
patients with high-quality sleep. In other words, when 
chronic patients had lower quality sleep, the impact of 
PR on a stigma would increase. Therefore, we should 
fully understand the relevant information about chronic 
patients, screen chronic patients with psychological 
abnormalities, and carry out mindfulness interventions 
to improve low-level pr. At the same time, medical staff 
should regularly give public lectures on the preven-
tion and control measures of stigma and depression to 
achieve early screening, diagnosis, and intervention. In 
addition, the community should provide high-quality lei-
sure and entertainment places for chronic patients, and 
actively organize cultural and artistic performances such 
as square dance, so that chronic patients can cultivate 
their sentiment in entertainment, reduce their sense of 
stigma, and improve their depression.
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