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Background: Gynecological cancer generally refers to malignant tumors in gynecology, commonly including cervical cancer, 
endometrial cancer, and ovarian cancer. Patients with gynecological cancer often suffer from sleep disorders after clinical treatment. 
Except for serious sleep disorders, female characteristics, family roles, and feudal beliefs make their self-stigma at a medium to high 
level, leading to huge pressure. This study aims to identify potential categories of sleep disorders, and analyze the relationship between 
self-stigma, perceived stress, and sleep disorders.
Methods: A cross-sectional study was conducted in 2021–2022. Two hundred and two patients’ data were collected from ShengJing 
Hospital Affiliated to China Medical University in Liaoning, Shenyang by using paper questionnaires for face-to-face surveys. The 
survey tools included the Pittsburgh Sleep Quality Index (PSQI), the Perceived Stress Scale (PSS), and the Social Impact Scale (SIS). 
Potential profile analysis (LPA), multiple logistic regression analysis, and structural equation modeling (SEM) were performed by 
Mplus 8.3, SPSS 26.0, and Amos 24.0 statistical tools, respectively.
Results: Three latent patterns of sleep disorders were found: “Good Sleep group (42.5%)”, “Sleep Deficiency group (32.4%)”, and 
“Sleep Disturbance group (25.1%)”. Patients with high perceived stress were more likely to report a moderate (OR=1.142, 95% CI: 
1.061–1.230) or high (OR=1.455, 95% CI: 1.291–1.640) level of sleep disorders. Self-stigma did not have a direct effect on sleep 
disorders (0.055, P>0.05), but it could have indirect effect on sleep disorders through perceived stress (0.172, P<0.01).
Conclusion: The perceptions of sleep disorders among gynecological cancer patients varies and exhibits individual differences. 
Gynecological cancer patients who feels alienated or discriminated may cause high pressure. This internal pressure can exacerbate 
sleep disorders.
Keywords: sleep disorders, self-stigma, perceived stress, latent profile analysis, mediating effect, gynecological cancer

Background
According to the 2020 global cancer data released by the World Health Organization, there were 604,000 new cases of 
cervical cancer, 420,000 cases of endometrial cancer and 310,000 cases of ovarian cancer in women all over the world, 
ranking among the top 10.1 In China, there were 110,000 new cases of cervical cancer, 80,000 endometrial cancer and 60,000 
ovarian cancer in 2020, seriously threatening women’s health.1 The clinical treatment of gynecological malignant tumors is 
mainly surgical resection plus radiotherapy and chemotherapy. However, the psychological state of patients during radio-
therapy and chemotherapy was affected, especially the sleep state.2 Compared with men, women were twice as likely to have 
sleep disorders or insomnia at some time in their lives, so sleep disorders were considered to have more serious consequences 
for women.3 Sleep disorders caused by gynecological cancer, such as difficulty falling asleep, sleep interruption, and easy 
early awakening, are more common and severe compared to other cancers.4,5 Therefore, it was particularly important to solve 
the sleep problems of gynecological cancer patients, because 30–88% of these patients were affected by sleep disorders, 
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affecting their daily life, course of disease and even prognosis.6 Sleep played an important role in promoting health.7 Women 
with stable sleep quality had a lower risk of ovarian cancer, while women with insomnia have the opposite.8 Studies have 
reported that among gynecological cancer patients over a third of women likely experienced insomnia after diagnosis.9 And 
75.4% to 80.0% of women had poor sleep quality.10 Insomnia, sleep interruption and drowsiness were the features of sleep 
disorders, that was, sleep could not meet the needs of the body, causing adverse effects to health outcome.11 The National 
Comprehensive Cancer Network (NCCN) recommended that cancer survivors regularly screen for sleep disorders, and 
advocated behavior therapy instead of drug therapy as the first-line treatment of sleep disorders.12 It could be seen that sleep 
disorders in postoperative gynecological cancer patients might greatly threaten their survival and health, and it should be 
alleviated from the behavioral and psychological directions.

Self-Stigma and Sleep Disorders
Cancer-related stigma referred to an inner stigma experience that patients felt devalued, alienated, discriminated and 
avoided due to the cancer diagnosis.13 The theoretical model of social psychology pointed out that stigma was good at 
affecting the individual’s health state caused by the internalization of stigma, even if the individual has not suffered 
obvious unfair treatment.14 Stigma helped define the social identity of specific groups. Accepting a stigmatized identity 
made patients feel ashamed in their interactions with family and medical personnel. From a cross-cultural perspective, 
although stigma was a common phenomenon and a shared existence experience, the causes and maintenance 
mechanism of stigma in a specific culture needed to be found in the local moral world.15 In Chinese culture, not 
only patients, but also their family members, relatives and even the whole relationship network were stigmatized. The 
concepts of face and shame were of great significance in understanding the stigma as a moral experience.15 Previous 
studies have shown that some traditional Chinese beliefs believed that cancer was the result of karma or punishment 
for previous mistakes made by individuals.16,17 It could be seen that patients with physical changes or defects and 
obvious disease characteristics were more likely to have a sense of shame.16 Especially in Chinese gynecological 
cancer patients, due to the lack of female characteristics after operation, family roles and feudal thoughts, the stigma of 
them was at a medium high level.18 Most studies focus on the effect of neighborhood-, weight-, and HIV-related 
stigma on poor sleep quality.19–21 Few studies indicated that cancer stigma was positively associated with sleep 
disorders, while negatively associated with sleep quality.22 In the study of gynecologic oncology patients, the influence 
of stigma on sleep disorders was only verified in breast cancer patients.18 In view of the strong cultural beliefs around 
cancer, it was necessary to identify and understand the relationship between self-stigma and sleep disorders in Chinese 
gynecological cancer patients.

Stress and Sleep Disorders
To understand the relationship between self-stigma and sleep disorders, the potential psycho-social mechanisms 
were essential, and stress might be a potential mediator. Stress was defined as a complex psycho-biological process 
which was experienced when the individual perceived a threat or danger in the environment.23 According to the 
cognitive- affective-behavioral model, when patients felt biased while revealing cancer-related thoughts and 
feelings, they were more likely to assess the situation as highly stressful and threatening.24 One research supported 
this idea that patients with high self-stigma might experience shame related to the diagnosis, fear of social 
ostracism, and judgment from others, which increased stress.25 More specifically, during the case of significant 
stigma, feeling belittled, alienated and discriminated-regulating, limiting or changing their emotions, cognition or 
behavior - might lead to gynecological cancer patients’ frustration and psychological conflict, producing psycho-
logical stress.23 The cognitive model of insomnia suggested that people were prone to sleep problems, which was 
related to their stress response.26 Evidence from prior research supported the assertion that stress was a strong 
predictor for poor sleep quality.27 Gynecological cancer patients generally suffered from high perceived stress, 
leading to the disorders of individual sleep physiological process and the change of sleep structure.28
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Theoretical Basis
This paper integrated three theoretical models to explain the mechanism of stigma on sleep. A cognitive model of 
insomnia explained how stressors affected biological arousal systems that regulated sleep/wake patterns.27 A cognitive- 
affective-behavioral model about stigma outlined the dynamic interaction of thought, feeling and behavior in the context 
of prominent stigma.29 A stress and coping model explained the role of culturally based psycho-social stressors in sleep 
suppression in stressful situations.30 In Figure 1, the integrated model showed that culture-based disease cognition, such 
as self-stigma, increased stress, and physiological activation caused by stress led to sleep disorders. The comprehensive 
conceptual model drew on some theories and outlined an intermediary model, that was, stress could also be regarded as 
a mediating factor – The third variable, mediating the relationship between stigma and sleep. We conceptualize stress as 
a mediator because ambivalence was more likely to be experienced in situations related to stigma. However, previous 
studies have mainly focused on the direct effects of stigma and sleep, ignoring potential indirect effects and failing to 
analyze their mechanisms of action, leading to the conclusion that stigma has no direct impact on sleep.

Latent Profile Analysis
Latent profile analysis (LPA) was a person-focused analytical technique used to identify individuals based on similar 
features and classify similar individuals into latent discrete populations, which was an ideal method.31,32 LPA can 
identify different characteristics among individuals through different responses to scale entries, classify samples based on 
these characteristics, determine the subgroups included in the sample population, and test the relationships between 
variables in different populations. LPA is widely used in psychology to study the qualitative differences between 
individual psychology.31,32 Individual psychology not only varies horizontally, but may also have structural differences, 
so latent profile analysis can be used to diagnose and classify psychological and behavioral problems. Previous studies on 
sleep disorders often used variable focus analysis techniques, which assumed a uniform distribution of patients’ 
psychological states. Other studies have shown that this distribution was heterogeneous after trauma (such as cancer 
diagnosis), indicating that studies using variable focus analysis techniques might not reflect psychological responses 
related to patient heterogeneity, as it ignored individual differences.33 Therefore, a person-focused analytical technique 
was used to explore the patterns of sleep disorders in gynecological cancer patients.

Purpose of the Study
1. Understand the distribution of sleep disorders in gynecological tumor patients.
2. Identify the profiles of sleep disorders by using LPA as well as explore the sociodemographic, clinical, and 

psychological characteristics related to these profiles.
3. Examine the mediating effect of perceived stress between self-stigma and sleep disorders, clarifying the mechan-

ism by which self-stigma affected sleep disorders.

Materials and Methods
Ethics Approval and Informed Consent
This study was performed in line with the principles of the Declaration of Helsinki. Approval was granted by the Ethics 
Committee of China Medical University. The procedures of this study were reviewed and approved. Written informed 

Figure 1 The theoretical basis of the mediating effect of perceived stress on stigma and sleep disorders.
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consent for the investigation was obtained from each participant. We protected personal privacy when handling personal 
data and kept personal records confidential.

Study Design and Sample
A cross-sectional study was conducted during 2021–2022, and a total of 230 patients with gynecological cancer were 
collected from ShengJing Hospital Affiliated to China Medical University in Liaoning, Shenyang. Inclusion criteria: 
pathological diagnosis of gynecological cancer at any stage of the disease; all operations were completed and radio-
therapy or chemotherapy continues; a stable postoperative condition, with clear consciousness and no serious complica-
tions; voluntary participants. The attending physician guided participants to fill out questionnaires through face-to-face 
surveys, with each questionnaire lasting 10 minutes. Finally, 202 patients were included in the analysis, and the effective 
recovery rate was 87.8%. Informed consent was obtained from all participants included in the study.

Measurement of General Characteristics of Patients
In our study, marital status was divided into “Married/cohabited” and “Single/separated”. Monthly family income 
(CNY:1CNY≈0.1367USD) included “≤2000”, “2001–4000”, and “>4000”. Education level included “Middle school or 
under”, “High or secondary school”, and “Undergraduate or above”. Exercise frequency was classified as “Never”, “1– 
2times/week”, “≥3times/week”. Residence was divided into “Urban area” and “Rural area”. Regularly drinking coffee 
was categorized as “No” and “Yes”. Hypertension was divided into “No” and “Yes”. The study divided cancer stage into 
four types according to the International Federation of Gynecology and Obstetrics (FIGO). In addition, we also 
investigated age, height, and weight.

Measurement of Sleep Disorders
The Pittsburgh Sleep Quality Index (PSQI) is a self-report measure assessing type and frequency of sleep disorders 
experienced over the last month with 18 questions form seven component (subjective sleep quality, sleep latency, sleep 
time, sleep efficiency, sleep disturbance, sleep medication use, daytime dysfunction),34 including “In the past month, 
overall, do you think your sleep quality is good?”, “Have you been using medication to hypnotize in the past month?”, 
“Have you had insufficient energy to do things in the past month?” and so on. PSQI uses a 0–3 point Likert scale, with 
0=Very good/Never, 1=Good/<1 time/week, 2=Poor/1-2 times/week, 3=Very poor/≥3 times/week. The total scores ranges 
from 0 to 21, and higher scores represent worse sleep results. Cronbach’s alpha for PSQI is 0.9, and confirmatory factor 
analysis (CFA) showed that RMSEA (root mean square error of approximation)=0.090, NFI (normal goodness-of-fit 
index)=0.960, GFI (goodness of fit index)=0.970, CFI (comparative fit index)=0.980, which indicates that PSQI has good 
reliability and validity.

Measurement of Perceived Stress
The Perceived Stress Scale (PSS) is a global measure of stress.35 In our study, we used the PSS-10 scale with higher 
internal consistency and construct validity and is thus psycho-metrically superior. The PSS-10 asks respondents about 
their thoughts and feelings over the last month, including “Feeling restless and agitated due to unexpected events 
happening”, “Feeling nervous, uneasy, and stressed”, “Unable to handle the troubles in life” and so on. PSS uses a 0–4 
point Likert scale, with 0=Never, 1=Occasionally, 2=Sometimes, 3=Often, 4=Always. The total scores range from 0 to 
40, with higher scores indicating greater perceived stress. Cronbach’s alpha for the PSS-10 is 0.84, and CFA showed that 
RMSEA=0.076, NFI=0.941, GFI=0.942, CFI=0.952, which indicates that PSS-10 has good reliability and validity.

Measurement of Self-Stigma
The Social Impact Scale (SIS) was used to measure the self-stigma of patients.36 SIS includes 24 question, including “I 
feel isolated from healthy individuals”, “I feel that some friends reject me because of my illness”, “Because of my illness, 
I have encountered some embarrassing things” and so on. SIS uses a 1–4 point Likert scale, with 1= Strongly disagree, 
2=Disagree, 3=Agree, 4=Strongly agree. The total scores range from 24 to 96, and the higher the total score of the scale, 
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the stronger the level of stigma feels by patients. Cronbach’s alpha for the SIS is 0.94, and CFA showed that 
RMSEA=0.039, NFI=0.868, GFI=0.901, CFI=0.969, which indicates that SIS has good reliability and validity.

Statistical Analysis
Firstly, we conducted a series of LPA models with an increasing number of potential classes using Mplus8.3 software (1– 
5 classes) to determine the optimal class solution. Several fitting indicators were used to evaluate the quality of different 
models, including the lower Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), adjusted 
Bayesian Information Criterion (aBIC), and higher entropy values (>0.8), indicating good model fitting.37 In addition, 
Lo Mendel Rubin (LMR) and Bootstrap Likelihood Ratio Test (BLRT) were used to compare solutions with class k and 
solutions with class k-1, and statistically significant p-values showed an improvement in fit due to the inclusion of 
additional classes.38 Previous studies have shown that BLRT was the most consistent category indicator among all 
considered models, followed by BIC.39

Secondly, we used SPSS26 software for chi-square tests and analysis of variance (ANOVA) to determine whether all 
measurement variables had differences between categories. The chi-square test was used to determine demographic and 
clinical factors that could be used to distinguish categories. ANOVA was used to evaluate the differences between 
continuous variables. Then we performed multiple logistic regression to determine the factors that predicted different 
properties of sleep disorders. A two-tailed P<0.05 was considered to be statistically meaningful.

Finally, we used the Structural Equation Modeling (SEM) constructed by Amos 24 software to examine the mediating 
effect of perceived stress. The bias corrected percentile Bootstrap method was used to verify the significance of 
mediating effects. If the 95% confidence interval (CI) does not include 0, it indicates that the effect value is statistically 
significant.40 The indirect effect is significant while the direct effect is also significant, indicating that the variable plays 
a partial mediating role; If the indirect effect is significant but the direct effect is not significant, it indicates that the 
variable plays a complete mediating role.40

Results
Sleep Characteristics of Participants
The results showed that the proportion of patients with poor and very poor subjective sleep quality was 47.5%, and only 
18.8% of patients never experienced sleep disturbance. The distribution of the seven components of sleep disorders is 
detailed in Table 1.

Latent Profile Analysis of Sleep Disorders
The fitting indices of the five LPA models are shown in Table 2. The LMR value of the 5-class pattern model is >0.05, 
indicating that it should be excluded. The AIC, BIC, and aBIC values of the 3-class pattern model are lower than those of 
the 2-class pattern model, indicating a higher fitting degree of the model. The Entropy value of the 3-class pattern model 
is higher than that of the 2-class pattern model, indicating that the model classification is more accurate. Therefore, we 
excluded the 2-class pattern model. Although the 4-class pattern model has the lowest AIC, BIC, and aBIC values, and 
the highest Entropy value, its latent class contains too few samples. Therefore, based on the actual significance of the 
model and the number of samples contained in latent class, this study selects the 3-class pattern model as the optimal 
model after comprehensive consideration.

Figure 2 shows these three profiles of sleep disorders. Low-PSQI group (n=85, 42.5%) is characterized by the lowest 
level of sleep disorders (PSQI score: mean=2.47, SD=0.97), and all components score low, hence it is named the “Good 
Sleep group”. Moderate-PSQI group (n=66, 32.4%) is characterized by a moderate level of sleep disorders (PSQI score: 
mean=7.43, SD=2.23), and mainly reflects in high sleep time scores, therefore, we named it the “Sleep Deficiency 
group”. High-PSQI group (n=51, 25.1%) is characterized by the highest level of sleep disorders (PSQI score: 
mean=15.09, SD=1.92), and reflects in all components, therefore, we named it the “Sleep Disturbance group”. 
Therefore, among gynecological cancer patients, there are three categories of sleep disorders, namely “Good Sleep 
group”, “Sleep Deficiency group”, and “Sleep Disturbance group”.
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Multiple Logistic Regression Analysis of the Identified Latent Classes
Table 3 and Table 4 show the results of univariate analysis. There are significant differences between the latent classes 
identified by sleep disorders in terms of exercise frequency, age, perceived stress, and self-stigma (P<0.05). Based on 

Table 1 Distribution of the Sleep Disorders

Components Frequency(n) Percent(%)

Subjective sleep quality
Very good 37 18.3

Good 69 34.2

Poor 75 37.1
Very poor 21 10.4

Sleep latency
Very good 40 19.8
Good 98 48.5

Poor 60 29.7
Very poor 4 2.0

Sleep time
>7 hours 49 24.3
6–7 hours 47 23.3

5–6 hours 54 26.7

<5 hours 52 25.7
Sleep efficiency
>85% 86 42.6

75–84% 59 29.2
65–74% 22 10.9

<65% 35 17.3

Sleep disturbance
None 38 18.8

Occasional 83 41.1

Sometimes 56 27.7
Often 25 12.4

Sleep medication use
None 166 82.2
<1 time/week 25 12.4

1–2 times/week 7 3.5

≥3 times/week 4 2.0
Daytime dysfunction
None 88 43.6

Occasional 45 22.3
Sometimes, often 58 28.7

Often 11 5.4

Note: Bold text, the seven components of sleep disorders.

Table 2 Latent Class Model Fit Comparison

Models AIC BIC aBIC Entropy LMR BLRT Class Probability(%)

1-class 3722.884 3769.199 3724.844

2-class 2896.144 2968.926 2899.225 0.956 <0.001 <0.001 58.2/41.8
3-class 2592.610 2691.858 2596.812 0.970 <0.001 <0.001 42.5/32.4/25.1

4-class 2450.500 2576.215 2455.823 0.976 0.0011 <0.001 32.0/20.1/42.5/5.4

5-class 2319.915 2472.095 2326.358 0.985 0.6672 <0.001 24.0/19.8/25.0/25.7/5.4
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these results, the multiple logistic regression analysis was conducted using the latent classes as dependent variables and 
the significant factors in the univariate analysis as independent variables.

Table 5 displays the results of the multiple logistic regression analysis of these factors, and the Nagelkerke R2 is 0.490. It 
identifies different patterns of sleep disorders, and the reference group is the “Good Sleep group”. Our study find that older 
patients are more likely to report high level of sleep disorders (OR=1.082, 95% CI=1.026–1.140). Compared to the group whose 
exercise frequency was ≥3 times/week, patients who never exercised reported a moderate level of sleep disorders (OR=3.824, 
95% CI=1.460–10.011) or a high level of sleep disorders (OR=8.028, 95% CI=1.885–34.188), and patients whose exercise 
frequency was 1–2 times/week reports a high level of sleep disorders (OR=3.824, 95% CI=1.460–10.011). Patients with higher 
level of perceived stress are more likely to report a moderate level of sleep disorders (OR=1.142, 95% CI=1.061–1.230) or a high 
level of sleep disorders (OR=4.135, 95% CI=1.121–15.255).

Mediation Effect Test
In the SEM, we used age and exercise frequency as control variables. Figure 3 shows the effect values between variables. 
The effect of self-stigma on perceived stress is 0.317 (P<0.05), the effect of perceived stress on sleep disorders is 0.427 
(P<0.05), but the effect of self-stigma on sleep disorders is 0.001 (P>0.05).

Table 6 displays the mediating effect. We find that the indirect effects of self-stigma on sleep disorders is statistically 
meaningful (0.172, 95% CI: 0.101–0.172), but the direct effect is not statistically meaningful (0.055, 95% CI:-0.054– 
0.055), which means that perceived stress plays a complete mediating role between self-stigma and sleep disorders. This 
means that self-stigma first affects perceived stress, and then perceived stress affects sleep disorders, clarifying the 
mechanism by which self-stigma affected sleep disorders.

Discussion
This study is one of the few to understand the distribution of sleep disorders and to use LPA to identify specific patterns 
of sleep disorders in gynecological cancer patients. It is also the first study to investigate the mechanism of stigma on 
sleep disorders among gynecological cancer patients.

Figure 2 Latent profile plot based on the sleep disturbance for patients with gynecological cancer.
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Table 3 Differences in Demographic and Clinical Characteristics Among the Latent Classes (n, %)

Variable Good Sleep Group Sleep Deficiency Group Sleep Disturbance Group χ2 P

Marital status 4.080 0.130
Married/cohabited 76(37.6%) 63(31.2%) 43(21.3%)

Single/separated 9(4.5%) 3(1.5%) 8(4.0%)

Monthly family income 6.430 0.169
≤2000CNY 22(10.9%) 25(12.4%) 9(4.5%)

2001–4000CNY 31(15.3%) 19(9.4%) 22(10.9%)

>4000CNY 32(42.1%) 22(10.9%) 20(9.9%)
Education level 2.465 0.651

Middle school or under 45(22.3%) 40(19.8%) 30(14.9%)
High or secondary school 33(16.3%) 24(11.9%) 17(8.4%)

Undergraduate or above 7(3.5%) 2(1.0%) 4(2.%)

Exercise frequency 15.217 0.004
Never 13(6.4%) 21(10.4%) 20(9.9%)

1–2 times/week 35(17.3%) 29(14.4%) 21(10.4%)

≥3 times/week 37(18.3%) 16(7.9%) 10(5.0%)
Residence 4.375 0.112

Urban area 52(25.7%) 37(18.3%) 38(18.8%)

Rural area 33(16.3%) 29(14.4%) 13(6.4%)
Regularly drinking coffee 0.026 0.987

No 76(37.6%) 59(29.2%) 46(22.8%)

Yes 9(4.5%) 7(3.5%) 5(2.5%)
Hypertension 2.938 0.230

No 74(36.6%) 52(25.7%) 39(19.3%)

Yes 11(5.4%) 14(6.9%) 12(5.9%)
Stage of cancer 6.437 0.169

StageI 23(11.4%) 19(9.4%) 9(4.5%)

StageII 25(12.4%) 16(7.9%) 9(4.5%)
StageIII+IV 37(18.3%) 31(15.3%) 33(16.3%)

Table 4 Differences in Continuous Variables Among the Latent Classes (Mean±SD)

Good Sleep Group Sleep Deficiency Group Sleep Disturbance Group F P

Age 54.27±9.67a 55.37±9.12b 59.04±10.78ab 3.889 0.022
BMI 23.46±2.84 23.94±2.88 24.31±2.76 1.482 0.230

Perceived Stress 11.18±5.44a 14.92±5.48a 22.54±7.08a 59.052 <0.001
Self-stigma 37.33±11.18a 40.24±11.30b 48.45±15.19ab 13.165 <0.001

Note: a,bThe Least-Significant Difference showed statistical differences between two groups with the same letter.

Table 5 Factors in Differentiating Distinct PSQI Groups

Variables Sleep Deficiency Group Sleep Disturbance Group

B OR 95% CI P B OR 95% CI P

Age 0.013 1.013 0.978–1.049 0.465 0.078 1.082 1.026–1.140 0.004
Exercise frequency

Never 1.341 3.824 1.460–10.011 0.006 2.083 8.028 1.885–34.188 0.005

1–2 times/week 0.490 1.632 0.719–3.704 0.242 1.420 4.135 1.121–15.255 0.003
Perceived Stress 0.133 1.142 1.061–1.230 <0.001 0.375 1.455 1.291–1.640 <0.001

Self-stigma −0.007 0.993 0.960–1.028 0.698 −0.007 0.993 0.950–1.038 0.993
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The basic situation of sleep disorders in gynecological tumor patients
The results show that sleep disorders are common among gynecological cancer patients in China. Previous studies have 
estimated 24.3% to 80.0% of women with gynecological cancer had poor sleep quality.10,41 Our study shows that 47.5% 
report that the subjective sleep quality is poor/very bad, which is at a moderate level. 17.9% of patients in our study 
report using prescription or over-The-counter sleeping medication at least once in the past month, lower than estimated in 
other studies of gynecologic cancer patients (36.7%).17 Of those, 5.5% of patients regularly take sleeping medication, 
a lower percentage than in previous studies of the same population (13%).9 Specifically, in the past month, 34.1% of 
patients report a lack of energy, a lack of awareness, an inability to maintain passion, etc., at least once during the day. 
Finally, overall, 57.5% of patients have moderate and high sleep disturbances. Although it is lower than previous studies 
of the same population (58–80%),41,42 more than half of the population still suffer from sleep disorders, which is also 
a serious phenomenon.

Profiles of Sleep Disorders and Associated Factors
The results show there are three profiles of sleep disorders (Good Sleep group, Sleep Deficiency group, and Sleep 
Disturbance group) among gynecological cancer patients, which is different from previous studies.42 This also precisely 
indicates that patients have different feelings of sleep disorders and exhibit individual differences. Our research shows 
that as age increases, the risk of sleep disorders increases, consistent with previous studies.43 The secretion of melatonin 
gradually decreases with age, leading to a decrease in sleep quality and an increasing probability of developing sleep 
disorders.44 Similarly, the decline in emotional and cognitive functions in the elderly population also leads to sleep 
disorders.45 Our study also shows that patients who exercised regularly are less likely to exhibit sleep disorders. Exercise 
has long been proven to effectively improve sleep quality.46 Exercise increases the body’s oxygen consumption and 
affects the secretion of metabolic products such as inorganic phosphates, regulating individual’s sleep quality.47 Exercise 
is beneficial for the structure and function of the brain, especially in the elderly, and the improvement of sleep quality 
through exercise is the foundation for improving cognitive function.44,48 Our research suggests that perceived stress is 
a risk factor for sleep disorders, which has been proven in previous studies.49 Long-term stress level is associated with 
hyperactivity of the hypothalamic-pituitary-adrenal pathway, shortened sleep time, and reduced deep sleep, leading to 
poor sleep quality, impaired memory, and poor emotional regulation, which in turn lead to more stress.50 Therefore, the 
greater the stress, the more likely it is to experience sleep disorders.

Figure 3 The mediation model of perceived stress in self-stigma and sleep disorders. 
Note: **P<0.01.

Table 6 The Mediating Effect Test of Perceived Stress

Effects Effect Value 95% CI

Indirect effects 0.172** 0.101 0.172

Direct effects 0.055 −0.054 0.055

Total effects 0.182** 0.084 0.182

Note: **P<0.01.
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The Mediating Effect of Perceived Stress Between Self-Stigma and Sleep Disorders
Our results show that the effect of self-stigma on sleep disorders is 0.001 (P>0.05), and there is no correlation between 
the two, suggesting that self-stigma does not have a significant direct effect on decreased sleep disorders. The effect of 
self-stigma on perceived stress is 0.317 (P<0.05), and there is a positive correlation between the two, meaning as self- 
stigma increases, perceived stress increases. The effect of perceived stress on sleep disorders is 0.427 (P<0.05), and there 
is a positive correlation between the two, meaning as perceived stress increases, sleep disorders increases. The above 
results indicate that self-stigma indirectly affects sleep disorders through perceived stress. That means perceived stress 
plays a complete mediating role. Firstly, the self-stigma among gynecologic cancer patients in China might be due to 
traditional beliefs in China, such as that cancer results from moral transgression and the result of retribution or 
punishment for past mistakes.14 Especially for gynecological cancer patients, due to the loss of postoperative female 
characteristics, family roles, and feudal thoughts, patients will feel ashamed in their interactions with their families and 
medical staff. This is a particularly important issue for gynecological cancer patients in China because they are worried 
about their self-image and public opinion around cancer.51 Despite growing awareness of gynecologic cancer, percep-
tions of discrimination might still be widespread.52 Secondly, the findings suggest that gynecologic cancer patients who 
struggled with stigmatized beliefs are under significant stress due to sensitivities related to their cancer diagnosis and 
experience, consistent with previous results in other populations.53 Studies of stigma among individuals with chronic 
health conditions have shown that they experienced significant social isolation, anxiety and stress as a result of 
internalized negative beliefs about their health conditions.54 According to the cognitive-affective- behavioral model of 
concealing stigma, the significant situation of stigma might lead to avoidance of discovery, inner conflict, negative 
emotions, etc., thus leading to great stress.22 Thirdly, self-stigma might cause or exacerbate psychological stress that 
interferes with sleep behavior. That is, patients with high levels of self-stigma might experience shame associated with 
diagnosis, fear of social rejection, and judgment from others, all of which add to stress. Cognitive model of insomnia 
suggests that people are prone to sleep problems because of their stress response.24 High sensory stress is common in 
gynecologic cancer patients, which leads to disturbance of sleep physiological process, change of sleep structure, and 
then sleep disorders.50

Limitations
There are several limitations in our study. Firstly, the current research was conducted at one institution in Liaoning 
Province, China, which might limit its generalizability. Second, Self filled questionnaire might bring bias problems to this 
study, such as recall bias, measurement bias, etc. Third, we only included few variables that might affect sleep disorders.

Conclusion
Our study is few to use LPA technology to determine specific patterns of sleep disorders in gynecological cancer patients. 
Our findings indicate three latent patterns of sleep disorders, ie, “Good Sleep group”, “Sleep Deficiency group”, and 
“Sleep Disturbance group”, which are significantly associated with age, exercise, and perceived stress. And this is the 
first to examine the mediating effect of perceived stress between self-stigma and sleep disorders, clarifying the 
mechanism by which self-stigma affects sleep disorders, that is, gynecological cancer patients who feels alienated or 
discriminated might cause high pressure, which exacerbates sleep disorders.
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