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1  |  INTRODUC TION

As the world′s third- most common atherosclerotic disease (Song 
et al., 2019), arteriosclerosis obliterans (ASO) affects 236 million 
people across the globe (Lupilov et al., 2021), including about 45 mil-
lion people in China (Wang et al., 2019). ASO is a manifestation of 
atherosclerosis in the lower extremities and causes limb pain that 
severely affects patients′ sleep quality. Sleep is an activity of daily 
living (ADL) closely related to human physiological and psycholog-
ical health. Long- term low- quality sleep affects the quality of life 
(QOL) as well as physical and psychological health of individuals 

(Lund et al., 2010). Studies (Lee et al., 2022; Zhao et al., 2021) have 
shown that pain patients often experience psychological problems 
and stressful life events that affect sleep quality. Sleep quality is a 
modifiable risk factor of the rehabilitation process and has become a 
focus on clinical scholars (Lao et al., 2018).

2  |  BACKGROUND

Sleep disturbance accompanies 40%– 86% of chronic pain patients 
(Alhalal et al., 2021). To the effects of lower limb pain cause ASO 
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Abstract
Aim: The aim of the study was to investigate the effect of perceived social support 
(PSS) on sleep quality in arteriosclerotic obliterans patients in China and examined 
whether psychological flexibility (PF) has a mediating effect between PSS and sleep 
quality.
Design: A cross- sectional survey.
Methods: A cross- sectional study was conducted between September 2020 and 
December 2021 on 172 patients with atherosclerotic obliterans recruited from a hos-
pital in China.
Results: PSS was negatively associated with sleep quality and PF, whereas PF was 
positively associated with sleep quality. This relationship between PSS and sleep qual-
ity was mediated by PF.
Patient or public contribution: Vascular surgery specialist nurses assisted the mem-
bers of the research group in distributing the questionnaires after the patients gave 
oral informed consent, and the patients cooperated to complete the questionnaires. 
We thank both parties for their contributions to this survey.
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patients to suffer from sleep disorders such as insomnia, excessive 
daytime sleepiness, interrupted sleep at night and reduced sleep du-
ration. Compared to patients without sleep disorders, ASO patients 
have poorer limb function and a lower QOL (Lee et al., 2021). In ad-
dition to physiological factors, patients' economic status, marital 
status, education level and employment history also influence their 
sleep quality (Qian et al., 2017).

However, studies (Yang et al., 2018) have shown that sleep 
is also associated with social support, meaning that positive so-
cial support can improve sleep quality for individuals. Perceived 
social support (PSS) generally refers to the help and support 
that individuals receive from social relationships and interac-
tions, including significant others (family members, relatives 
and friends) and extended relationships (neighbours, classmates 
and colleagues) (Thoits, 2011). A cross- sectional survey (Zhao 
et al., 2021) also confirmed that social support has a significant 
direct effect on sleep quality. Furthermore, social support is a 
protective factor of individuals experiencing stressful life events 
(Laopoulou et al., 2020).

Psychological flexibility (PF) is another essential aspect of health. 
Kashdan (Kashdan & Rottenberg, 2010) defined this as the ability 
of a person to flexibly apply psychological resources by considering 
gradual environmental changes, while balancing their own competi-
tive needs and making behavioural shifts in a changing environment. 
The two- level model of sleep- related arousal involves secondary cog-
nitive arousal, which is an important factor related to sleep distur-
bance. This form of arousal tends to amplify negative emotions or 
focus too much on thoughts and behaviours not conducive to falling 
asleep. It also centres on four aspects: emotional bias, rigid beliefs 
about sleep- related behaviours, fusion of sleep expectations and an 
obsession with solving sleep problems, which are the manifestations 
of low PF (Ong et al., 2012). Studies (McCracken et al., 2011) have 
also shown that low PF is an important predictor of severe insomnia, 
problems with sleep and rest, sleep efficiency and fatigue.

Several Chinese studies have focused on the two– two relation-
ship between PF, PSS, and sleep quality in different populations, but 
none of these studies emphasize the relationship between these 
three aspects. Hayes (Wang et al., 2021), the founder of Acceptance 
Commitment Therapy (ACT), pointed out that PF is often used as a 
mediating variable in applied research. Therefore, our study investi-
gated the effect of PSS and PF on sleep quality in ASO patients by 
using PF as a mediating variable, to provide a reference for improv-
ing sleep quality in ASO patients.

3  |  THE STUDY

3.1  |  Design, setting and participants

Our study was a cross- sectional survey. Participants were recruited 
from September 2020 to December 2021 by using convenience sam-
pling taken from the vascular surgery department of a tertiary hospi-
tal in Nanchang, China. Patients were considered eligible if they not 
only were diagnosed with ASO during colour Doppler flow imaging 
(CDFI) or CT angiography (CTA) and were aged ≥45 years, but also 
if they were able to understand and complete the questionnaires. 
The elimination criteria were patients who clearly did not carefully 
or correctly answer the questionnaire. Based on an N:q ratio of 10:1, 
the target sample size was calculated as 150 patients with ASO. A 
total of 181 patients were included in this study. However, nine pa-
tients did not correctly answer the questionnaire. Therefore, this 
study ultimately included 172 patients with ASO (Figure 1).

3.2  |  Data collection

The researcher conducted the investigation into the hospi-
tal through face- to- face interaction. Before distributing the 

F I G U R E  1  Flow diagram of participants
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questionnaire, we informed the patients that it was anonymous, 
and informed them of the research purpose as well as the di-
rections for filling it in. The patients filled out and returned the 

questionnaires on the spot, and informed consent was obtained 
from all participants. As some elderly people in this survey had 
a low education level and decreased eyesight, the researcher 

TA B L E  1  Single factor analysis of influencing factors of sleep quality in ASO patients

Variable N % PSQI (Mean ± SD) t/F p

Age −34.715 <.001

<75 106 61.6 11.31 ± 2.87

≥75 66 38.4 13.41 ± 2.78

Gender −0.714 .476

Male 130 75.6 12.02 ± 2.98

Female 42 24.4 12.40 ± 3.11

BMI 0.519 .670

<18 37 21.5 11.97 ± 3.21

18– 23.99 86 50.0 12.37 ± 2.93

24– 27.99 42 24.4 11.69 ± 3.10

≥28 7 4.1 12.29 ± 2.50

Education level 1.767 .155

Primary and below 29 16.9 12.90 ± 2.96

Secondary school 58 33.7 11.79 ± 3.05

High school/technical Secondary 
school

63 36.6 12.38 ± 3.04

College and above 22 12.8 11.18 ± 2.70

Per capita monthly income, RMB 4.557 .012

<2,500 31 18.0 12.55 ± 2.81

2,500– 3,500 108 62.8 12.42 ± 2.97

>3,500 33 19.2 10.73 ± 3.00

Residence 2.523 .013

City 71 41.3% 11.44 ± 2.85

Village 101 58.7% 12.59 ± 3.04

Marital status 4.031 <0.001

Married 111 64.5 11.46 ± 2.89

Single/Widowed 61 35.5 13.31 ± 2.86

Living situation 2.098 .037

Living alone 47 27.3 12.89 ± 2.96

Live with children 125 72.7 11.82 ± 2.99

Pain level −2.204 .029

Mild pain 60 35,0 11.43 ± 3.10

Medium pain/Severe pain 112 65.0 12.48 ± 2.91

Hypertension −0.799 .426

Have 111 64.5 12.25 ± 2.99

No 61 35.5 11.87 ± 3.06

Diabetes 0.200 .842

Have 110 64.0 12.08 ± 2.97

No 62 36.0 12.18 ± 3.09

Smoking −0.499 .619

Have 65 37.9 11.97 ± 3.02

No 107 62.2 12.21 ± 3.01

Abbreviations: BMI, body mass index; PSQI, Pittsburgh Sleep Quality Index.
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combined the data collection with the interview survey method 
and helped them to fill in the questionnaire. A total of 181 ques-
tionnaires were distributed and 172 were received with an effec-
tive recovery rate of 95.03%.

3.3  |  Measurements

3.3.1  |  Demographic characteristics

The participants' demographic characteristics included age, 
gender, height, weight, education level, per capita monthly in-
come, marital status, living situation, residence, pain level, as well 
as history of hypertension, diabetes and smoking. Pain values 
were derived from the use of numerical rating scale (NRS) results 
during the admission nursing assessment. A score of 1– 3 was 
mild pain level, 4– 6 was medium pain level, and 7– 10 was severe 
pain level. Some of the preceding information came from elec-
tronic medical record (EMR). Otherwise, the participant orally 
provided it.

3.3.2  |  Pittsburgh Sleep Quality Index (PSQI)

The Chinese version of the Pittsburgh Sleep Quality Index (PSQI) 
(Buysse et al., 1989) was used to assess the sleep quality of indi-
viduals over the past month. This consists of 19 items divided into 
seven dimensions, which include subjective sleep quality, sleep la-
tency, sleep duration, sleep efficiency, sleep disturbances, daytime 
dysfunction and use of sleep medication. Total scores can range 
from 0 to 21 with higher scores representing poorer sleep quality. A 
score of >7 indicated the presence of sleep disorders. In this study, 
Cronbach′s α of this version was .756.

3.3.3  |  Perceived Social Support Scale (PSSS)

The Perceived Social Support Scale (PSSS) (Zimet et al., 1988) was 
used to measure individual feelings and perceptions of multilevel 
social support. This scale consists of 12 items divided into three di-
mensions, which include family, friends, and significant others (with 
four items in each sub- scale). It uses a seven- point scoring system 
that ranges from 1 to 7 points from very strongly disagree to very 
strongly agree. Total scores can range from 12 to 84, with higher 
scores representing higher levels of perceived social support. In this 
study, Cronbach′s α was .868.

3.3.4  |  Psychological Inflexibility in Pain Scale (PIPS)

The Chinese version of the Psychological Inflexibility in Pain Scale 
(PIPS) (Xie et al., 2021) was used to measure PF in patients with 
chronic pain. This scale consists of 12 items divided into eight items 

assessing pain avoidance and four items assessing cognitive fusion. 
A seven- point scoring system is used, ranging from 1 to 7 points 
from never true to always true. Total scores can range from 12– 84, 
with higher scores representing poorer levels of PF. In this study, 
Cronbach′s α was .846.

3.4  |  Data analysis

SPSS 25.0 was used to conduct statistical analysis. Descriptive 
statistics, which include frequencies, percentages (%), mean and 
standard deviation (SD), were used for the demographic char-
acteristics of ASO patients and the scores of each scale. Two 
independent samples t tests or one- way ANOVA were used to 
compare the sleep quality of patients with ASO to identify differ-
ences in demographic characteristics, and statistically significant 
variables were included in linear regression analysis. Pearson′s 
correlation coefficient was used to analyse the correlations be-
tween sleep quality, PSS and PF. A simple mediational model 
(Model 4) with 5,000 bootstraps using PROCESS of SPSS 25.0 
was implemented to test the mediating effect. Statistical signifi-
cance was inferred when the 95% confidence interval (CI) did not 
include 0. In addition, p < .05 for all tests was considered statisti-
cally significant.

3.5  |  Ethical considerations

The study was approved by the ethics committee of the hospital 
(NO. 202060).

4  |  RESULTS

4.1  |  Description of participants

Table 1 shows the demographic characteristics of the participants. 
The mean age of patients was 71.99 ± 5.96 years, and 75.6% were 
males. Half of the patients were a normal weight. A total of 22 
patients (12.8) were college graduates. There were 108 patients 
(62.8%) who earned 2,500– 3,500 RMB per month, and 101 pa-
tients (58.7%) lived in villages. Approximately 64.5% of patients 

TA B L E  2  Correlation analysis of PIPS, PSSS and PSQI scores in 
ASO patients

PIPS PSSS PSQI

PIPS 1

PSSS −0.405a 1

PSQI 0.553a −0.577a 1

Abbreviations: PIPS, Psychological Inflexibility in Pain Scale; PSQI, 
Pittsburgh Sleep Quality Index; PSSS, Perceived Social Support Scale.
ap<.01.
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were married, while 47 patients (27.3%) lived alone. There were 60 
patients (35.0%) who were in mild pain. The number of patients di-
agnosed with hypertension and diabetes were 111 (64.5%) and 110 
(64.0%), respectively. There were 65 patients (37.9%) who were cur-
rent smokers.

4.2  |  Comparative analysis of sleep quality among 
ASO patients with different characteristics

The PSQI mean scores of all patients was 12.12 ± 3.01. There were 
statistically significant differences in age, per capita monthly income, 
residence, marital status, living situation and pain level (Table 1).

4.3  |  Correlation analysis of PIPS, PSQI and PSSS

Patients' sleep quality was positively correlated with PF (r = .553, 
p < .01). However, it was negatively correlated with PSS (r = −.577, 
p < .01) (Table 2).

4.4  |  Mediating effect analysis

Mediating effects were tested for the relationship between PF in 
PSS and sleep quality, controlling for age, monthly per capita income, 
residence, marital status and living situation. The results showed 
that PSS had a significant effect on sleep quality (β = −.211, p < .001). 
The direct effect of PSS on sleep quality remained significant after 
the mediation of PF was included (β = −.147, p < .001). PSS had a 
significant negative impact on PF (β = −.376, p < .001), and PF had 
a significant positive impact on sleep quality (β = .169 p < .001), as 
shown in Table 3 and Figure 2. The upper and lower limits of boot-
straps 95% CI of the mediating effect of PF did not include 0, indi-
cating that PSS could not only directly predict sleep quality but also 
indirectly predict sleep quality through the mediating effect of PF. 
The mediating effect (β = −.064) accounted for 30.33% of the total 
effect (β = −.211), as shown in Table 4.

5  |  DISCUSSION

5.1  |  Sleep quality of ASO patients

This study showed that the average sleep quality score of ASO pa-
tients was 12.12 ± 3.01, which was worse than that of other patients 
(Alhalal et al., 2021). There were 35% of patients with mild pain, 
but their sleep quality score was 11.43 ± 3.10, which still indicated 
sleep disturbance. This study (Haack et al., 2020) shows that pain is 
a significant influencing factor of sleep quality, chronic pain is highly 
comorbid with sleep disturbance, and there is a well- established 
bidirectional relationship between sleep disturbance and pain. This 
may be related to the nocturnal resting pain symptom of ASO, which 
causes patients to experience disrupted sleep at night, making it 
difficult for them to fall asleep again. Meanwhile, sleep deprivation 
lowers pain thresholds, decreases cognitive ability to cope with pain 
and increases pain perception, which exacerbates poor sleep (Duan 
et al., 2021). Therefore, these patients' sleep quality is poor in com-
parison with other patients. This study also found that women had 
poorer sleep quality than men. However, there was no significant 
difference in overall sleep quality between men and women, which 
was consistent with Tang (Tang et al., 2017) and Keilani (Keilani 
et al., 2018). We also reached an interesting conclusion, which was 
that hypertension had no significant effect on sleep quality in this 
study, which was inconsistent with Yang (Yang et al., 2021). This may 
be related to the pathogeny of ASO. In addition, as hypertension 
is one of the important causes of atherosclerosis, as a risk factor 
for this disease, 64.5% of patients had hypertension, which did not 
demonstrate a significant difference.

5.2  |  Psychological flexibility and perceived social 
support are strongly associated with sleep quality

The results of this study showed that when ASO patients have lower 
levels of PSS, they tend to have worse sleep quality. The two factors 
are negatively correlated (r = −.577, p < .01), which is consistent with 
previous studies (Hao et al., 2021; Seol et al., 2021). The reason for 

Regression equation Fitting index
Regression coefficient 
significance

Outcome 
variable

Predictor 
variables R2 R2 change F β t p

PSQIa PSSS .418 .393 16.812* −.211 −7.784 <.001

PIPSa PSSS .320 .291 11.031* −.376 −6.167 <.001

PSQ1a PSSS .502 .478 20.568* −.147 −5.263 <.001

PIPS .169 4.717 <.001

Abbreviations: PIPS, Psychological Inflexibility in Pain Scale; PSQI, Pittsburgh Sleep Quality Index; 
PSSS, Perceived Social Support Scale.
aStatistically significant demographic characteristics were included in the linear regression, 
including age, per capita monthly income, residence, marital status, living conditions and pain level.
*p < .001.

TA B L E  3  Regression analysis of 
perceived social support, psychological 
flexibility and sleep quality in ASO 
patients
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this if patients receive less understanding and support from their 
society, family and friends, they are more likely to deal with this dis-
ease negatively, which reduces their confidence in disease recovery 
(Fivecoat et al., 2018; Liu et al., 2021) It also amplifies their nega-
tive emotions during the disease progression, which reduces their 
sleep quality (Grey et al., 2020). The results of this study indicate 
that the sleep quality of ASO patients was usually worse when their 
PF was lower, and these two factors were positively correlated 
(r = .553, p < .01), which is consistent with the results of previous 
studies (Daly- Eichenhardt et al., 2016; Kato, 2020). Avoidance be-
haviour is a natural human reaction, but excessive avoidance leads 
to psychological rigidity (Dawson & Golijani- Moghaddam, 2020). 
Patients with low PF are sensitive to insomnia, pay close attention 
to their sleep and try to eliminate it. However, when individuals do 
this more deliberately by focusing on sleep while aggravating their 
psychological inflexibility, they are more likely to use pessimistic 
and avoidance coping methods, which aggravates their sleep prob-
lems and forms a vicious cycle. High PSS and PF are closely related 
(r = −.405, p < .01). The physiological function and adaptability of 
ASO patients decreased with their increased age, and the support 
from their surrounding care was less sensitive, which decreased 
their PSS level. Furthermore, their cognitive functions weakened, 
and their comprehension ability gradually declined, causing them to 
easily become depressed and worried about their disease prognosis, 
which aggravated their psychological inflexibility (Shi et al., 2016). 
If patients can receive enough material and emotional support from 
society, family and friends, they can maintain a good healthy mind-
set (Fu et al., 2022). This suggests that medical staff can establish a 
social support path that involves acquiring both inpatient and out-
patient core knowledge, strengthening inpatient ASO- related health 

education and treatment knowledge, and reducing fear resulting 
from diseases. Strengthening psychological counselling for ASO pa-
tients can relieve their disease stress by providing them with relaxa-
tion training and other methods. Other approaches include urging 
family members, relatives and friends to give prompt emotional and 
material support to patients, improve patients' confidence in their 
disease recovery, maintain their healthy psychological state and im-
prove their sleep quality.

5.3  |  Psychological flexibility partially mediated the 
relationship between perceived social support and 
sleep quality

The mediating effect analysis showed that PSS negatively predicted 
sleep quality (β = −.211, p < .001), PF partially mediated the relation-
ship between PSS and sleep quality (β = −.064, p < .001) and the me-
diating effect accounted for 30.33%. It also showed that PSS can not 
only directly and negatively predict sleep quality of ASO patients 
but can also indirectly and negatively predict sleep quality through 
PF. Disease is a negative life event, and some patients find it difficult 
to accept. A higher perceived vulnerability to disease leads to avoid-
ant behaviour and social withdrawal, which results in lower psy-
chological well- being (Mallett et al., 2021). At the same time, ASO 
impairs self- care ability and also needs family care and psychological 
support. However, unaccompanied care or family′s anxiety about 
causing inconvenience and creating economic pressure for their chil-
dren leads to severe cognitive distortions in patients (Fu et al., 2022). 
This affects their social interactions and working conditions and also 
reduces their degree of social support and increases their psycho-
logical burden, which ultimately reduces their sleep quality. On the 
contrary, social support is an important external resource for main-
taining an individual′s physical and mental health and can reduce 
the negative effects of stressful events (Zheng et al., 2021). When 
patients receive social support such as material security, emotional 
support and psychological assistance from spouse, children, friends 
and relatives (Xie et al., 2020), which can increase their sense of se-
curity and confidence in restoring their health, thus improving their 
sleep quality. With the dramatic increase in the number of empty 
nesters, mental health problems caused by the lack of spouse′s or 
children′s companionship for the elderly are frequent, so patients 
with low social support are more likely to have negative emotions.
(Tang et al., 2022). These cause the patient to obsess about the fear 
created due to the disease, making them psychologically inflexible. 
Their subsequent mental stress creates high levels of activity in the 
hypothalamic– pituitary– adrenal (HPA) axis, which tends to impede 

F I G U R E  2  Mediating model and regression coefficient of 
psychological flexibility in the relationship between perceived 
social support and sleep quality

Effect Boot SE Boot 95% CI
Relativistic 
effect

Total effect −0.211 0.027 −0.264 ~ −0.157

Direct effect −0.147 0.028 −0.202 ~ −0.092 69.67%

Indirect effect −0.064 0.017 −0.099 ~ −0.035 30.33%

TA B L E  4  Analysis of the mediating 
role of psychological flexibility on the 
relationship between social support 
comprehension and sleep quality in ASO 
patients



    |  1653LU et al.

sleep onset and maintenance (Peltz et al., 2020). Therefore, reason-
able and effective measures must be taken to continuously improve 
PSS and reduce PF to improve the sleep quality of ASO patients. 
In terms of PSS, the hospital can create a healthy environment for 
patients, patients can communicate with and encourage each other, 
family and friends can strengthen their emotional care and material 
help for these patients, and they can constantly improve the level 
of PSS for patients. Based on the premise that physical conditions 
allow, patients should actively participate in outdoor activities. 
These can not only enable them conducive to recover their physical 
functions but can also aid them with actively integrating into soci-
ety, maintaining a positive attitude, reducing their negative emotions 
and improving their psychological inflexibility, which can improve 
their sleep quality.

6  |  LIMITATIONS

This study had several limitations in this study. First, its cross- 
sectional design meant that it was not possible to rely on the re-
sults to deduce causality or vertically track and verify the causal 
relationship of the sleep quality of ASO patients. Secondly, the 
population of this study was from one Chinese province. As each 
part of China may express differences in ASO patients, it is neces-
sary to further expand the sample size of this study to verify its 
conclusions. Thirdly, the questionnaire for this study was collected 
with self- reporting, which may have caused recall bias. In addi-
tion, because PF and PSS can influence each other, this study only 
analysed the mediating role of PF in PSS and sleep quality, without 
investigating the two- way influence mechanism between PF and 
PSS, and we will further analyse it according to the relevant theo-
ries in future studies.

7  |  CONCLUSION

This study demonstrated that PSS impacts PF and sleep quality, in 
which PF mediates the relationship between PSS and sleep quality. 
Its results help to provide a more in- depth understanding of how 
PSS affects sleep. In addition to the influence of disease symptoms 
on sleep, health professionals should realize that the psychological 
and physical needs of patients are equally important. Furthermore, 
they need to implement measures to meet these patients' positive 
psychological needs, increase their PSS level and enhance their sleep 
quality.
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