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Abstract
Background  Sleep quality problems are common in patients with cancer, and the likelihood of sleep disorders is 
high in postoperative patients. Patients with oesophageal cancer are prone to postoperative problems with sleep 
quality owing to the complexity of the surgery. Therefore, we aimed to understand sleep quality of patients after 
oesophageal cancer surgery, analyse the factors that influence sleep quality, and provide theoretical references to 
improve the sleep quality of patients after oesophageal cancer surgery.

Methods  A self-designed general information questionnaire, the Pittsburgh Sleep Quality Index (PSQI) and the 
Hospital Anxiety and Depression Scale were used to conduct a questionnaire survey. This questionnaire was used to 
survey 119 patients who underwent oesophageal cancer surgery at our hospital's thoracic department from October 
2020 to June 2021. Statistical methods such as Spearman correlation analysis and multiple regression analysis were 
used to analyse the sleep quality of the patients and explore the factors that influenced sleep quality.

Results  (1) Among the 119 postoperative oesophageal cancer patients included in the study, 116 patients (97.48%) 
experienced sleep disturbance (PSQI≥7). The mean PSQI scores were 15.19±3.95; 60.5% (72/119) of patients 
experienced anxiety, and 48.74% (58/119) experienced depression. (2) Spearman correlation analysis revealed 
that patients' sleep quality scores negatively correlated with level of education and surgical approach (correlation 
coefficients of -0.23 and -0.27, respectively, P<0.05) and positively correlated with pain scores and nutritional risk 
(correlation coefficients of 0.26 and 0.17, respectively, P<0.05). The results revealed no correlation between anxiety or 
depression scores and PSQI scores. The average monthly household income was correlated with level of education, 
home residence, a burden of medical expenses, postoperative complications, and anxiety scores (correlation 
coefficients were 0.17, -0.28, -0.47, 0.26, and-0.24, respectively; P<0.05). The burden of medical expenses was also 
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Background
Sleep is vital to health, and a good night’s sleep helps 
to clear the brain of metabolic waste, restore mental 
and physical energy, boost immunity, reduce the risk of 
chronic disease, and positively impact mental health [1]. 
Sleep quality refers to an individual’s satisfaction with 
the sleep experience and integrates several aspects such 
as sleep initiation, sleep maintenance, sleep quantity, and 
a feeling of being refreshed upon awakening [2]. Sleep 
disorders are manifestations of poor sleep quality [1, 3]. 
According to the latest China Sleep Research Report 
2024, the incidence of insomnia among Chinese adults 
is as high as 38.2%, and the number of people with sleep 
disorders is as high as 510 million. Therefore, more than 
500  million people in China struggle with sleep quality, 
making sleep quality a public social issue that seriously 
affects people’s quality of life and work [4]. Sleep disor-
ders are also more common in cancer patients and are 
a risk factor for cancer [5]. Many cancer patients expe-
rience sleep disturbances after treatment, which may be 
related to surgery, chemical drug toxicity, and abnormal 
secretion of hormones [6–8].

Oesophageal cancer is a highly prevalent malignant 
tumour of the gastrointestinal tract worldwide, and its 
epidemiological characteristics have significant geo-
graphic variability. China has a high incidence of oesoph-
ageal cancer, accounting for more than 50% of the global 
incidence. The predominant form of oesophageal cancer 
in China is squamous cell carcinoma, which is closely 
related to diet (e.g., spicy food or pickled food), smoking, 
alcohol consumption, and genetic predispositions [9, 10]. 
Surgery is the main treatment for oesophageal cancer, but 
postoperative patients are often confronted with swal-
lowing difficulties, malnutrition, pain, and psychological 
disorders, of deterioration of sleep quality has long been 
overlooked as a potential complication [11]. Studies [12, 
13] have shown that sleep disorders not only exacerbate 
postoperative fatigue syndrome and immunosuppres-
sion but also may affect prognosis by mediating changes 

in the tumour microenvironment through inflammatory 
factors.

Although several studies [11, 14–17] have focused on 
sleep problems in cancer patients, few systematic inves-
tigations have been conducted in oesophageal cancer 
patients after surgery. The aim of this study was to assess 
the current status of sleep quality in Chinese postopera-
tive oesophageal cancer patients (using the PSQI scale) 
through a cross-sectional survey, analyse the factors 
influencing sleep quality (e.g., pain, nutritional risk, psy-
chological status and surgical modality), and explore the 
associations between sleep disorders and postoperative 
complications and quality of life. The results of this study 
may provide evidence for the development of targeted 
intervention strategies (e.g., stepped analgesia, psycho-
logical support and nutritional optimization) and lay the 
foundation for future exploration of the impact of sleep 
interventions on oncological prognosis.

Methods
Patients
Our study was a single-centre prospective observational 
cohort study. A convenience sampling method was used 
to administer a questionnaire to patients who had under-
gone oesophageal cancer surgery one week prior at the 
Department of Thoracic Surgery of Sun Yat-sen Univer-
sity Cancer Center from October 2020 to June 2021. The 
inclusion criteria were as follows: (1) were aged ≥ 18 years 
and had a clinical diagnosis of oesophageal occupancy or 
oesophageal mass with concurrent surgical treatment; 
(2) voluntarily participated in this study and provided 
informed consent; (3) had undergone surgery at least 7 
days prior and been transferred to the general ward; and 
(4) had no history of sleep disorders or neuropsychiat-
ric disorders. The exclusion criteria were as follows: (1) 
patients with preoperative complications such as asthma, 
chronic obstructive pulmonary disease (COPD), pneu-
monia, lung infection, or respiratory failure,; (2) patients 
with serious organic lesions or insufficiency of other 
organs such as the heart, brain, or kidney; patients with 

correlated with level of education and home residence (the correlation coefficients were -0.16 and 0.22, respectively; 
P<0.05). Postoperative complications were positively correlated with anxiety scores and depression scores (correlation 
coefficients were 0.34 and 0.27, respectively, P<0.05). (3) Multiple regression analysis revealed that surgical approach, 
pain scores, level of education, and nutritional risk scores affect the sleep quality of patients (95% CI=9.83–17.48, 
adjusted R2=0.23, P<0.05).

Conclusions  The postoperative sleep quality of Chinese oesophageal cancer patients was generally poor, which 
was related to the surgical approach, education level, pain score, and nutritional risk score. Anxiety, depression scores, 
and average monthly household income may also indirectly affect sleep quality. These findings suggest that clinical 
caregivers should consider the above factors in the prevention and treatment of relevant symptoms to improve the 
sleep quality of patients.

Keywords  Oesophageal cancer, Sleep quality, Influencing factors, Postoperative sleep quality
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drowsiness and impaired consciousness after surgery; (3) 
patients with serious bleeding, injury, and severe intra-
operative or postoperative complications during surgery; 
and (4) patients who were unable to answer questions 
due to serious complications such as postoperative nerve 
damage and respiratory failure.

All the subjects provided informed consent to partici-
pate in this study in accordance with the Declaration of 
Helsinki (Ethical Guideline: B2021-067-01).

Measures
Patient information
Based on a literature review and the expertise of the 
investigators, we designed a questionnaire to collect 
basic patient information. The self-designed general 
information questionnaire included age, sex, education 
level, marital status, occupation, family income, payment 
method and health care burden, presence of hyperten-
sion and diabetes, smoking history, postoperative compli-
cations, and nutritional risk screening scores (NRS2002).

Measurement of sleep quality, anxiety and depression
We procured an instrument to evaluate sleep quality, the 
Pittsburgh Sleep Quality Index (PSQI). The PSQI [18] is 
a self-rated questionnaire that assesses sleep quality and 
disturbance over a 1-month time interval. The PSQI con-
sists of 19 self-assessments and 5 questions related to 
the bed-partner or roommate (which are used for clini-
cal information and do not impact the PSQI scores). The 
19 self-assessment questions assess a wide variety of fac-
tors related to sleep quality, including estimates of factors 
related to sleep duration, which are grouped into seven 
component scores, each weighted equally on a 0–3 scale. 
The seven component scores are then summed to yield 
global PSQI scores, which range from 0 to 21; higher 
scores indicate worse sleep quality. The seven compo-
nents of the PSQI are standardized versions of areas 
routinely assessed in clinical interviews of patients with 
sleep/wake complaints. These components are subjective 
sleep quality, sleep latency, sleep duration, habitual sleep 
efficiency, sleep disturbance, use of sleeping medications, 
and daytime dysfunction. The scoring of each component 
is illustrated in the Appendix. Subject instructions for the 
PSQI are contained in the text. Subjects can complete the 
entire index in 5–10  min, which can then be scored in 
5 min. We used the Chinese version of the PSQI [19] to 
evaluate patients one week after surgery.

To investigate anxiety and depression in postop-
erative patients, we also procured an instrument, the 
HADS [20], to evaluate emotional Health of patients 
after undergoing oesophagectomy. The HADS examines 
anxiety and depression through two different subscales, 
each containing 7 items. The anxiety subscale is designed 
to detect generalized anxiety, whereas the depression 

subscale focuses on assessing pleasure deficit disor-
der. It has mainly been applied to screen for anxiety and 
depression in patients attending general hospitals. Sun 
et al. [21] retested the Chinese version of the HADS, and 
the Cronbach’s alpha coefficients for the overall HADS, 
anxiety subscale, and depression subscale were 0.879, 
0.806, and 0.806, respectively, with good reliability and 
validity. The Chinese version of the HADS consists of 
14 items, of which 7 items assess depression and 7 items 
assess anxiety. The scores of the two subscales of anxiety 
and depression are classified as 0–7 for asymptomatic 
patients, 8–10 for symptomatic patients, and 11–21 for 
symptomatic patients.

Outcome measures
The primary outcome metric focuses on the patient’s 
sleep quality scores, and the secondary outcome metrics 
are the patient’s general information profile, the occur-
rence of postoperative complications, pain score, nutri-
tional risk score, and anxiety and depression scores. The 
secondary outcome metrics can be included in a multiple 
regression model as influences on sleep quality.

Sample size
The statistical method used in our study was multiple 
linear regression. We used G-power (v3.1.9.2) software 
to calculate sample size [22] and assumed the following: 
α error problem = 0.05, power (1-β error problem) = 0.95, 
Tail(s) = two, and the number of predictors = 10. Using 
these methods and based on these assumptions, the 
minimum sample size was calculated to be ≥ 80 patients. 
Considering a 10%−20% sample loss rate, we calculated a 
sample size of no less than 96 patients.

Data collection
This study was conducted by professionally trained inves-
tigators. The general information was collected by the 
investigators with the patients’ consent. The PSQI and 
HADS were administered by the investigator one week 
after the patient’s surgery to assess the patient’s sleep 
and emotional state during the one-week postoperative 
period. Investigators promptly addressed any questions 
from the patients, who needed approximately 5–10 min 
to complete the questionnaire.

Date analysis
Data were analysed using IBM SPSS Statistics version 
22.0 for Windows. Descriptive analysis was conducted to 
summarize the sociodemographic data, disease charac-
teristics, and overall PSQI data of the study participants. 
The elements associated with PSQI scores were examined 
through several analytical techniques (such as Spear-
man and Kendall’s tau-b), depending on the nature of the 
data. Linear regression was used to predict the impact on 
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PSQI score factors. All tests were two-sided, and P < 0.05 
was considered statistically significant.

Results
Characteristics of the study patients
A total of 123 questionnaires were distributed. Four 
patients met the exclusion criteria and were unable 
to complete the questionnaire, including patients 
who experienced serious complications after surgery, 
three of whom had postoperative lung infection and 
one who experienced postoperative respiratory fail-
ure and was admitted to the intensive care unit. Ulti-
mately, 119 patients completed all the questionnaires. 
As shown in Table 1, the average age of the participants 
was 62.71 ± 8.03 (range = 31–81) years, and the mean 
body mass index was 22.47 ± 3.14 (range = 15.54–31.51) 
kg/m2. Among these patients, 78.99% (94/119) were 
male, 26.89% (32/119) were not working, and 91.6% 
(109/119) had a burden of medical expenses; more-
over, 92.4% (110/119) had squamous carcinoma, and 

52.94% (63/119) underwent three-incision surgery 
with robot assistance/VATS, and the duration of sur-
gery was 262.02 ± 136.41  min. The mean PSQI score 
was 15.19 ± 3.95 (range = 4–21), and 97.48% of patients 
(116/119) had sleep disturbances. Furthermore, 60.5% 
(72/119) experienced anxiety, 48.74% (58/119) experi-
enced depression, and 92.43% were at nutritional risk. 
See Table 1 for details.

Correlations between PSQI scores and other characteristics
We performed correlation factor analyses of general 
patient information, nutritional risk scores, pain scores, 
and anxiety and depression scores with PSQI scores, and 
the results revealed no correlations between anxiety and 
depression scores and PSQI scores. As shown in Table 2, 
the level of education, surgical approach, pain scores 
and nutritional risk scores were correlated with the 
PSQI score, whereas the level of education and surgical 
approach were negatively correlated with the PSQI score 
(correlation coefficients of −0.23 and − 0.27, respectively, 

Table 1  Characteristics of the study patients (n = 119)
Patient characteristic

Value(
−
x±s, 

n[%])

Patients’ characteristic
Value(

−
x

±s, n[%])

Patient characteristic
Value(

−
x±s, 

n[%])
Age (years) 62.71 ± 8.03 Average monthly household 

income (RMB)
Whether postoperative 
complications occurred

Body mass index (BMI kg/m2) 22.47 ± 3.14 <2000 23(19.33)  Yes 45(37.82)
Sex 2000–2999 14(11.76)  No 74(72.18)
  Male 94(78.99) 3000–3999 25(21.01) Surgery time 262.02 ± 136.41
  Female 25(21.01) 4000–4999 10(8.40) PSQI scores 15.19 ± 3.95
Employed ≥5000 47(39.50) Sleep disturbances
  Yes 87(73.11) Whether the patient was bur-

dened by medical expenses
 Yes (PSQI scores ≥ 7) 116(97.48)

  No 32(26.89) Yes 109(91.6)  No (PSQI scores<7) 3(2.52)
Level of education No 10(8.4) Anxiety scores 8.52 ± 3.68
  Primary school or less 39(32.77) Pathological type Anxiety rating
  Middle school 46(38.66) Squamous carcinoma 110(92.44)  Normal 47(39.50)
  High school or secondary vocational 
school

29(24.37) Adenocarcinoma 7(5.88)  Borderline anxiety 46(38.66)

  Junior college and bachelor’s degree 4(3.36) Other 2(1.68)  Clear anxiety 26(21.84)
  Graduate degree 1(0.84) Pathological staging Depression scores 7.30 ± 3.72
Home residence IA 23(19.33) Depression rating
  Urban 26(21.85) IB 38(31.93)  Normal 61(51.26)
  Town 26(21.85) II 11(9.24)  Borderline depression 35(29.41)
  Countryside 67(56.30) III 37(31.09)  Clear depression 23(19.33)
Smoking history IV 10(8.41) Nutritional risk scores 4.66 ± 1.17
  Yes 82(68.91) Surgical approach Whether the patient was 

at nutritional risk
  No 37(31.09) Three incisions with robot 

assistance/VATS
63(52.94)  Yes 110(92.43)

Drinking history Two incisions 18(15.13)  No 9(7.57)
  Yes 68(57.14) One incision 38(31.93)
  No 51(43.86) Pain 6.15 ± 2.06
BMI  Weight/height2 body mass index, one incision  Radical oesophageal cancer surgery via the left/right chest, two incisions  Radical oesophageal cancer surgery 
via an open incision in the chest and epigastrium, three incisions  Radical oesophageal cancer surgery via an open incision in the neck, chest and epigastrium, 
VATS  Laparoscopic, postoperative complications including tracheal fistulas, coeliac chest, and gastroesophageal reflux
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P < 0.05). The pain and nutritional risk scores were posi-
tively correlated with the PSQI score (correlation coeffi-
cients of 0.26 and 0.17, respectively, P < 0.05). In addition, 
average monthly household income was correlated with 
the level of education, home residence, burden of medi-
cal expenses, postoperative complications, and anxiety 
scores (correlation coefficients were 0.17, −0.28, −0.47, 
0.26, and − 0.24, respectively; P < 0.05). The burden of 
medical expenses was also correlated with the level of 
education and home residence (the correlation coeffi-
cients were − 0.16 and 0.22, respectively; P < 0.05). Post-
operative complications were positively correlated with 

anxiety scores and depression scores (correlation coeffi-
cients were 0.34 and 0.27, respectively, P < 0.05). Anxiety 
scores were positively correlated with depression scores 
(correlation coefficient 0.68, P < 0.05). See Table  2 for 
details.

Analysis of factors influencing sleep quality in patients 
with oesophageal cancer
Based on the results in Table 2, we assigned quantitative 
information to the factors that influence PSQI scores, 
including surgical approach and level of education, 
as detailed in Table  3. As shown in Table  4, the factors 
affecting the quality of sleep included surgical approach, 
pain score, level of education, and nutritional risk score 
(95% CI = 9.83–17.48, adjusted R2 = 0.23, P < 0.05). Mul-
tiple regression analyses revealed that pain and nutri-
tional risk scores had positive effects on sleep quality 
scores (B values of 0.49 and 0.64, 95% CI = 0.18–0.81 
and 0.08–1.20, respectively; P < 0.05). However, surgi-
cal approach and the level of education had a negative 
impact on sleep quality scores (B values of −0.94 and 
− 1.08, 95% CI=−1.56-(−0.33) and − 1.82-(−0.35), respec-
tively, P < 0.05).

Table 2  Correlations between PSQI scores and other characteristics. (n = 119)
Projects PSQI 

scores
Level of 
education

Home 
residence

Average 
monthly 
household 
income

Whether the 
patient was 
burdened with 
medical expenses

Surgical 
approach

Whether 
postoperative 
complications 
occurred

Anxi-
ety 
scores

De-
pres-
sion 
scores

Pain

Level of education −0.23*
Home residence 0.04 −0.34
Average monthly 
household income

0.04 0.17* −0.28*

Whether the patient 
was burdened by 
medical expenses

0.01 −0.16* 0.22** −0.47**

Surgical approach −0.27** −0.06 0.11 0.00 −0.01
Whether postopera-
tive complications 
occurred

−0.03 0.00 0.10 −0.18** 0.08 −0.06

Anxiety scores 0.09 −0.05 0.14 −0.24** 0.26** 0.03 0.34**
Depression scores −0.04 −0.11 0.11 −0.13 0.15 0.01 0.27** 0.68**
Pain 0.26** −0.02 0.00 0.01 0.05 0.08 0.00 0.02 −0.07
Nutritional risk scores 0.17* 0.06 −0.14 0.08 −0.08 −0.04 −0.11 −0.04 −0.17 0.04
*=P < 0.05, **=P < 0.01

Table 3  Including factor assignment in linear regression
Independent Reassignment
Level of education Primary school and below = 1; middle 

school = 2; high school or secondary 
vocational school = 3; junior college and 
bachelor’s degree = 4; graduate degree = 5

Surgical approach three incisions with robot assistance = 1; three 
incisions with VATS = 2; two incisions = 3; 
radical surgery for oesophageal carcinoma =4

One incision open heart surgery, two incisions open incisions on the chest 
and upper abdomen, three incisions open incisions on the neck, chest, upper 
abdomen, VATS Video-assisted thoracic surgery

Table 4  Analysis of factors influencing sleep quality in patients with oesophageal cancer
Predictor variable B value S.E. β T 95% CI R² Adjust R²
Constant 13.65 1.93 - 7.07 9.83–17.48 0.48 0.23
Surgical approach −0.94 0.31 −0.25* −3.03 −1.56-(−0.33)
Pain 0.49 0.16 0.26* 3.13 0.18–0.81
Level of education −1.08 0.37 −0.24* −2.93 −1.82-(−0.35)
Nutritional risk scores 0.64 0.28 0.19* 2.25 0.08–1.20
CI  Confidence interval

*=P < 0.05



Page 6 of 8Yin et al. World Journal of Surgical Oncology          (2025) 23:343 

Discussion
Prevalence and severity of postoperative sleep disorders in 
oesophageal cancer patients
In this study, the incidence of sleep disorders in postoper-
ative oesophageal cancer patients was as high as 97.49%, 
with a mean PSQI score of 15.19 ± 3.95, which was sig-
nificantly greater than the threshold for the healthy pop-
ulation (≥ 7). This incidence of sleep disorders was also 
greater than the incidence of sleep disorders reported 
in other studies, which ranged from 50.8% to 73.5% [17, 
24–28]. This difference may be related to the different 
durations of the investigation (we investigated the post-
operative period), the long average intraoperative time 
(mean of 262.02 min), and the complexity of the surgical 
approach (52.94% of the surgeries being the three-inci-
sion procedure (open incision radical oesophageal cancer 
surgery of the neck, chest, and epigastrium)). The meta-
analysis by Mohammed et al. [29] revealed that the prev-
alence of sleep disorders in cancer patients ranged from 
15.3% to 99.8% [30–32], which may be related to differ-
ences in the cut-off values of the scales between studies.

This result suggests that sleep quality is generally 
impaired in oesophageal cancer patients after surgery, 
a finding that is consistent with the study by Clevenger 
et al. [12], who studied the negative impact of surgical 
trauma, pain and psychological stress on sleep. Notably, 
sleep disturbances were positively correlated with the 
incidence of postoperative complications (e.g., anasto-
motic fistula and lung infection) (P < 0.05), which may 
further disrupt sleep rhythms by prolonging the recovery 
period and exacerbating physiological discomfort due to 
complications [28].

‌Analysis of factors influencing postoperative sleep quality
Among the findings (Table  4), the factors affecting 
the quality of sleep included surgical approach, pain 
score, level of education, and nutritional risk score (95% 
CI = 9.83–17.48, adjusted R2 = 0.23, P < 0.05). The anxiety 
and depression scores did not influence sleep quality, a 
result that was slightly unexpected. Clevenger et al. [12] 
and James et al. [41] reported that psychological stress 
has a negative effect on sleep quality. The reasons for this 
difference in results may be related to the differences in 
the survey scales and the number of people included. 
However, we also found that many postoperative oesoph-
ageal cancer patients still suffer from anxiety (60.5%) and 
depression (48.74%). Therefore, we will explore the pos-
sible impact of anxiety and depression scores on sleep 
quality in the following discussion.

First, pain and nutritional risk scores had positive 
effects on sleep quality scores (B values of 0.49 and 
0.64, 95% CI = 0.18–0.81 and 0.08–1.20, respectively, 
P < 0.05). Thus, higher pain scores and higher nutri-
tional risk screening scores were associated with higher 

sleep quality scores, indicating potentially poorer sleep 
quality. Yao et al. [32] similarly reported elevated post-
operative pain scores in patients with suboptimal sleep 
(PSQI ≥ 6), with 47% of women needing additional anal-
gesics. Nociception-induced sympathetic activation may 
increase nocturnal arousal frequency, whereas interin-
dividual variability in nonsteroidal anti-inflammatory 
drug (NSAID) sensitivity partially explains limitations in 
pain management [34]. We may need to develop stepped 
analgesic regimens using visual analogue scoring (VAS) 
in combination with drug half-life and timed administra-
tion, for example, in combination with nonpharmaco-
logical interventions (e.g., music therapy) to reduce drug 
dependence [35]. Interestingly, nutritional risk scores 
were positively correlated with sleep quality scores, and 
nutritional risk scores (92.43% of patients were at risk) 
were associated with hypoproteinaemia and anaemia, 
which may exacerbate the vicious circle of fatigue–
insomnia by affecting neurotransmitter (e.g., 5-hydroxy-
tryptamine) synthesis [36]. Therefore, we may need to 
focus on improving the nutritional status of our patients 
during the preoperative period.

Second, we found that the surgical approach and level 
of education had a negative impact on sleep quality 
scores (B values were − 0.94 and − 1.08, 95% CI=−1.56-
(−0.33) and − 1.82-(−0.35), respectively, P < 0.05). Spe-
cifically, a simpler surgical approach and higher the 
education level corresponded to a lower the sleep quality 
score of the patient, indicating that the patient had bet-
ter sleep quality. This finding may be related to the fact 
that one incision (surgical approach) has a less nega-
tive impact on sleep quality than do three incisions with 
robot assistance/VATS. Furthermore, minimally invasive 
surgery (e.g., thoracoscopy) had a less negative impact on 
sleep quality than did open surgery, which may be related 
to its less traumatic nature and quicker recovery. Song 
et al. [37] reported that thoracoscopic surgery improves 
the quality of sleep by decreasing intercostal nerve injury 
and the stress response and by lowering postoperative 
pain and the levels of inflammatory factors, such as IL-6 
and HMGB-1. In our study, patients with a higher level 
of education (P < 0.05) were motivated to learn about sur-
gery-related content, were more likely to receive infor-
mation about postoperative rehabilitation, and may have 
been able to reduce medication dependence and improve 
sleep quality by proactively engaging in a rehabilitation 
programme (e.g., adjusting the sleep environment (use of 
earplugs and eye masks) and employing nonpharmaco-
logical analgesia (e.g., music therapy) [38].

Finally, the results of the correlation analysis (Table 2) 
revealed that average monthly household income, being 
burdened by medical expenses, postoperative complica-
tions, and anxiety and depression scores were not corre-
lated with PSQI scores, but these factors were correlated 
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with each other. For example, anxiety and depression 
scores were positively correlated with postoperative com-
plications (correlation coefficients were 0.34 and 0.27, 
respectively, P < 0.05), i.e., the occurrence of postopera-
tive complications may increase the anxiety and depres-
sion status of patients. The average monthly household 
income was also associated with postoperative compli-
cations, medical burden, and anxiety (the correlation 
coefficients were − 0.18, −0.47, and − 0.24, respectively, 
P < 0.05). This finding indicates that the poorer the 
patient’s financial condition is, the less able they are to 
afford medical care for possible complications, and the 
more likely they are to experience anxiety and depression 
(anxiety scores were positively correlated with depression 
scores in our study). Together, these factors may con-
stitute a source of psychological stress, which is similar 
to the findings of Xiao et al. [39], who reported that the 
three-day postoperative depression score was the best 
predictor of insomnia (AUC = 0.818). Additionally, Sato 
et al. [40] reported that patients with financial difficul-
ties who could not afford a multimodal analgesic regi-
men had significantly higher postoperative VAS scores 
than did the control group (6.2 vs. 4.5, P = 0.02), as well 
as a 1.8-fold increase in the incidence of sleep distur-
bance. Therefore, for patients with financial difficulties, 
health insurance policies and social charitable resources 
can be integrated [40] to consider both patient’s financial 
situation and psychological status; a study by James et al. 
[41] also suggested that the use of cognitive behavioural 
therapy (CBT) can be targeted to alleviate the interaction 
between anxiety and sleep disorders.

Conclusion‌
In this study, we investigated the postoperative sleep 
quality of Chinese patients with oesophageal cancer and 
found that postoperative sleep disorders were prevalent 
in oesophageal cancer patients. The main factors influ-
encing sleep quality were level of education, surgical 
approach, pain score and nutritional risk score. Anxiety, 
depression, and average monthly household income may 
also indirectly affect sleep quality, which suggests that 
we should consider the influence of these factors in the 
postoperative period and intervene in a timely manner to 
improve the psychological condition of patients and pro-
vide appropriate health education.

‌Limitations
The cross-sectional design of this study makes eluci-
dating the dynamic changes in sleep disorders among 
patients with oesophageal cancer difficult. Therefore, 
longitudinal follow-up combined with polysomnography 
(PSG) is needed in the future. In addition, the impact of 
cultural differences (e.g., the family care model) on sleep 

quality was not included and needs to be further explored 
in subsequent studies.
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