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Background and Aim: Coronavirus disease 2019 (COVID-19) is currently prevalent 
worldwide. This research aimed to explore the effect of adverse childhood experience 
(ACE) on suicide ideation in young cancer patients during the COVID-19 pandemic. Self- 
reported questionnaires analyzed the mediating effects of sleep quality, anxiety symptoms, 
and inflammatory conditions between ACE and suicide ideation.
Materials and Methods: A total of 197 young cancer patients (age 18–40) completed 
questionnaires and a blood test. Correlation analysis and structural equation model were used 
to explore the relationships between ACE, sleep quality, anxiety symptom, serum C-reactive 
protein (CRP) levels and suicide ideation. The mediating roles of sleep quality, anxiety 
symptoms, and CRP levels on the influence of ACE on suicide ideation were explored.
Results: ACE was positively related to anxiety symptoms, CRP levels, and suicide ideation, 
and negatively related to sleep quality. Anxiety symptoms and CRP levels were positively 
related to suicide ideation, while sleep quality was negatively related to suicide ideation. 
Anxiety symptoms were positively related to CRP levels but negatively related to sleep 
quality. From these results, we found ACE affected suicide ideation directly and was 
mediated by roles sleep quality, anxiety symptom and CRP.
Conclusion: ACE not only directly affected suicide ideation but also affected suicide 
ideation through sleep quality, anxiety symptoms, and inflammatory conditions in young 
cancer patients during the COVID-19 pandemic. Therefore, targeted intervention and help 
for cancer patients from the perspective of ACE should be put into practice.
Keywords: coronavirus disease 2019, psychosocial oncology, adverse childhood experience, 
anxiety symptom, sleep quality, suicide ideation

Introduction
Adverse childhood experience (ACE) refers to the psychological or physical harm 
and threats suffered by individuals before the age of 18. These encounters are 
known to bring adverse effects on the overall health and survival of victims.1 ACEs 
mainly include emotional neglect, emotional abuse, physical neglect, physical 
abuse, sexual abuse, and family dysfunction (ie separation or divorce of parents, 
family drug users, mental disorders in the immediate family, family members who 
committed suicide, and family members with criminal records).2 Previous research 
has demonstrated that as a chronic stress, ACE affected victims’ physical and 
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mental health. For example, ACE is more likely to cause 
future mental illnesses, such as depression, schizophrenia, 
and attention deficit hyperactivity disorders (ADHD), and 
negative emotions, such as depression and anxiety.3,4 In 
addition, studies have shown that ACEs are associated 
with physical inflammation and other physical health 
conditions.5

Currently, coronavirus disease 2019 (COVID-19) is pre-
valent worldwide. Although several drugs on immune system 
may protect against COVID-19, the epidemic situation is 
remains a major public health problem, threatening people’s 
health.6 As of June 4th, 2020, more than 6.5 million people 
have been infected worldwide, and more than 380,000 people 
have died due to COVID-19.7 Not only does this disease have 
a huge impact on physical health, such as causing problems to 
people with chronic diseases,8 it also causes a series of mental 
health problems, such as depression, anxiety, and panic 
attacks.9 Similarly, young cancer patients experience more 
stress from COVID-19 compared to the average adults and 
elder patients because their life expectancy, lifestyle, even 
marriage may be affected by cancer; therefore, some young 
patients may have suicidal thoughts.10 In addition, some cancer 
patients may have Alexithymia, which can increase their sui-
cidal thoughts.11,12

With the current prevalence of infectious diseases, the 
lifestyle and medical behaviors of young cancer patients have 
been changed. Therefore, they may face more physical and 
mental challenges, which require more attention from medical 
staff. In the context of the COVID-19 pandemic, the psycho-
logical problems caused by ACEs may be more serious. ACEs 
may also affect sleep and inflammation.13–15 In addition, anxi-
ety, sleep problems, and inflammation may, in turn, affect 
suicidal ideation.16,17 Therefore, in this study, we focused on 
the mental and physical health of young cancer patients, ana-
lyzed the influence of ACEs on suicidal ideation, and verified 
whether anxiety, sleep, and inflammation played an intermedi-
ary role between ACE and suicidal ideation. We propose two 
hypotheses: 1) ACEs directly affect suicidal ideation; and 2) 
ACEs affect suicidal ideation through sleep, anxiety, and 
inflammation conditions.

Materials and Methods
Participants
From January to May 2020, 197 young cancer patients were 
recruited by online recruitment and snowball sampling. The 
inclusion criteria for this study were as follows: 1) diagnosed 
with cancer, had completed radical surgery; 2) were in the early 

stages of cancer, and the disease stage was I or II. Patients were 
in the rehabilitation stage, and were not currently completing 
chemotherapy, endocrine therapy and/or immunotherapy; 3), 
not currently suffering from any other infectious or autoim-
mune diseases or other diseases which may affect C-reactive 
protein (CRP) levels; 4) not diagnosed with mental illness, and 
do not take psychoactive drugs; and 5) were 18–40 years old 
and were aware of their diagnosis. All participants provided 
informed consent for their participation in this study. This 
study was conducted based on the principle of the 
Declaration of Helsinki. This study was approved by the 
Ethics Committee of the Wuhan University School of 
Medicine (20180928; Wuhan, China).

Study Design
This was an observational and cross-sectional study which 
contained self-assessment questionnaires (for demographic 
information, and information related to sleep, anxiety, and 
suicidal ideation) and blood biochemical examination 
(CRP levels).

Measures
Adverse Childhood Experience
The ACE questionnaire (ACE scale) which was first 
applied  by the Kaiser Permanent and Centers for 
Disease Control of the USA was used to investigate the 
effect of various adverse events experienced by partici-
pants under the age of 18. Participants were asked to 
answer “Yes” or “No” to 10 prompts including: “Parents 
or other adults often or sometimes abuse and belittle you”, 
“Parents or other adults often or sometimes hit you or 
throw things at you”, and “Your parents are divorced or 
separated”. If the participant answered “Yes”, 1 point was 
scored, and if the answer was “No”, 0 points were scored. 
The total score ranged from 0 to 10 points.18 The 
Cronbach’s alpha for this survey was 0.739.

Anxiety Symptoms
The self-rating Anxiety Scale (SAS) was used to evaluate 
participants’ anxiety symptom. Participants answered the 
questions according to their mental state in the last week. 
The SAS is made up of a 4-points Likert Scale with 20 
questions. Each item is scored from 1 to 4, with the total 
score ranging from 20 to 80. The total score is then multi-
plied by 1.25 to get the standard score, and a higher score 
indicated more anxiety symptoms.19 The Cronbach’s alpha 
for this survey was 0.813.
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Sleep Quality
The Pittsburgh Sleep Quality Index (PSQI) questionnaire 
was administered to measure the participants’ sleep qual-
ity. The questionnaire contained 18 questions in 7 sections 
(sleep duration, sleep latency, sleep quality, habitual sleep 
efficiency, sleep disturbances, use of sleeping pills, and 
daytime dysfunction). The score of each section ranged 
from 0 to 3, with an aggregate score ranging from 0 to 21. 
The higher the aggregate score, the lower the participant’s 
sleep quality.20 The Cronbach’s alpha for this survey was 
0.801.

Suicide Ideation
The Beck Suicide Ideation Scale (BSI) was used to mea-
sure the participants’ suicide ideation. This survey con-
tained a 3-point Likert Scale (scored 0 to 2) for each of the 
19 statements. The total survey score ranged from 0 to 38, 
with a higher score indicating more suicide ideation.21,22 

The Cronbach’s alpha for this survey was 0.792.

C-Reactive Protein
CRP was tested to estimate participants’ inflammatory 
condition. Participants’ blood samples were collected on 
the day they completed the questionnaires. Blood samples 
were tested for CRP levels. The normal value of serum 
CRP level is 0–10.0mg/L.

Statistical Analysis
We used EpiData Entry version 3.1 and SPSS version 25.0 
to enter and analyze the data. We presented all data by 
mean ± standard deviation (SD). Pearson correlation ana-
lysis and structural equation modeling (SEM) were used to 
analyze the relationships between variables. SPSS Amos 
version 21.0 was used to assess the variables’ mediation 
effects, and the bootstrap number was set to 5000. 
A nonparametric percentile bootstrap method with bias 
correction was used to determine the significance of spe-
cific mediations. We used path analysis through the SEM 
to test the relationships and their significance. A P-value 
<0.05 was considered statistically significant.

Results
Sample
For this study, a total of 240 patients were invited, and 197 
agreed to participate (participation rate of 82.08%). 
Because this study was carried out during the epidemic 
period of infectious diseases, and blood was collected 
from hospitals, some patients were worried about being 

infected by COVID-19. As a result, some participants 
were not willing to participate in our study. The average 
age of participants was 36.5 years (89 male, 108 female). 
The average course of disease among participants was 2.6 
years. A total of 53 patients had breast cancer, 32 patients 
had gynecological cancer (cervical or ovarian cancer), 56 
patients had lung cancer, and 56 patients had gastrointest-
inal cancer (liver, stomach, colorectal, or esophagus 
cancer).

Correlations Among ACE (ACE Scale), 
Sleep Quality (PSQI), Anxiety Symptom 
(SAS), CRP, and Suicide Ideation (BSI)
Table 1 presents the correlations among scores of ACE, 
PSQI, SAS, CRP, and BSI questionnaires. The ACE score 
was positively and significantly related to PSQI (r=0.422, 
P < 0.01), SAS (r =0.386, P < 0.01), CRP (r = 0.475, P < 
0.01), and BSI (r =0.509, P < 0.01). The PSQI (r =0.506, 
P < 0.01), SAS (r =0.578, P < 0.01), and CRP (r =0.512, 
P < 0.01) were positively and significantly related to BSI. 
Finally, SAS was positively and significantly related to 
PSQI (r=0.459, P<0.01) and CRP (r=0.523, P<0.01). 
Based on the scoring rules of each scale, these correlations 
indicated that ACE was positively related to anxiety symp-
toms, CRP levels, and suicide ideation, and was negatively 
related to sleep quality. In addition, anxiety symptoms and 
CRP levels were positively related to suicide ideation, 
while sleep quality was negatively related to suicide idea-
tion. Finally, anxiety symptoms were positively related to 
CRP, while they were negatively related to sleep quality.

Path Analysis of the Influence of ACE 
(ACE Scale) on Suicide Ideation (BSI)
Using an SEM, a path analysis was completed so that the 
associations of ACE on BSI could be tested. The fit indices 
of this structural equation were ideal and demonstrated a high 

Table 1 Correlations Among ACE (ACE Scale), Sleep Quality 
(PSQI), Anxiety Symptom (SAS), CRP and Suicide Ideation (BSI) 
of Young Cancer Patients

Mean SD ACE PSQI SAS CRP BSI

A 3.883 2.580 1
B 8.426 4.511 0.422* 1

C 55.487 13.966 0.386* 0.459* 1

D 4.445 3.909 0.475* 0.385* 0.523* 1
E 8.609 7.799 0.509* 0.506* 0.578* 0.512* 1

Note: *P<0.01.
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goodness-of-fit (GFI=0.996), a high comparative fit index 
(CFI=0.997), a high Tucker-Lewis index (TLI=0.971), a high 
incremental fit index (IFI=0.997), a high-normed fit index 
(NFI=0.994), a high adjusted goodness-of fit-index 
(AGFI=0.943), and a high root-mean-square error of approx-
imation (RMSEA=0.067, χ2/df=1.892). The relationships 
among ACE, PSQI, SAS, CRP, and BSI resulting from the 
path analysis are presented in Figure 1.

The normalized path coefficient is presented in Table 2. 
The ACE scores significantly and positively affected the PSQI 
scores (β=0.288, P<0.001), SAS (β=0.386, P<0.001), CRP 
(β=0.322, P<0.001), and BSI (β=0.226, P<0.001). The SAS 
scores significantly and positively affected the PSQI scores 
(β=0.348, P<0.001), CRP (β=0.399, P<0.001) and BSI 
(β=0.313, P<0.001). The PSQI scores (β=0.205, P<0.001) 
and CRP (β=0.164, P=0.011) significantly and positively 

Figure 1 The path analysis model of relationships of score of ACE, PSQI, SAS, CRP and BSI of young cancer patients, with standardized β-weights. 
Note: e1–e4, residual error.

Table 2 The Normalized Path Coefficients of ACE (ACE Scale), Sleep Quality (PSQI), Anxiety Symptom (SAS), 
CRP and Suicide Ideation (BSI) of Young Cancer Patients

Standardization Coefficient Unstandardized Coefficient S.E. C.R. P

SAS <— ACE 0.386 2.088 0.357 5.852 ***

CRP <— ACE 0.322 0.487 0.094 5.199 ***
PSQI <— ACE 0.288 0.504 0.115 4.389 ***

CRP <— SAS 0.399 0.112 0.017 6.445 ***

PSQI <— SAS 0.348 0.112 0.021 5.296 ***
BSI <— SAS 0.313 0.174 0.036 4.81 ***

BSI <— CRP 0.164 0.326 0.128 2.544 0.011

BSI <— ACE 0.226 0.681 0.187 3.634 ***
BSI <— PSQI 0.205 0.353 0.105 3.372 ***

Note: ***P<0.001.
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affected BSI scores. Based on the scoring rules of each scale, 
these results indicated that: ACE significantly and positively 
affected anxiety symptoms, CRP, and suicide ideation, but 
significantly affected sleep quality negatively. In addition, 
anxiety symptoms significantly affected CRP levels and sui-
cide ideation positively but significantly and negatively 
affected sleep quality. Finally, sleep quality significantly and 
negatively affected suicide ideation, while CRP levels signifi-
cantly and positively affected suicide ideation. These results 
demonstrated that ACE could directly affect suicide ideation, 
which indicated that Hypothesis 1 was reasonable.

Intermediary Effect of Sleep Quality 
(PSQI), Anxiety Symptom (SAS), CRP in 
the Influence of ACE (ACE Scale) on 
Suicide Ideation (BSI)
The results of Bootstrap indirect effects analysis are presented 
in Table 3. The following results were achieved when 0 was not 
included in the confidence interval. In the path of ACE-SAS- 
BSI, SAS had a significant mediating effect between ACE and 
BSI (β=0.121, P<0.001). In the path of ACE-PSQI-BSI, PSQI 
had a significant mediating effect between ACE and BSI 
(β=0.059, P=0.003). In the path of ACE-CRP-BSI, CRP had 
a significant mediating effect between ACE and BSI (β=0.053, 
P=0.011). In the path of ACE-SAS-PSQI-BSI, SAS and PSQI 
had a significant chain mediating effect between ACE and BSI 
(β=0.027, P=0.003). In the path of ACE-SAS-CRP-BSI, SAS 
and CRP had a significant chain mediating effect between 
ACE and BSI (β=0.025, P=0.011). These results indicated 
that Hypothesis 2 was reasonable.

Discussion
This study demonstrated that young cancer patients demon-
strated high levels of anxiety symptoms and suicide ideation, 
and low sleep quality, during the COVID-19 pandemic. 
Similar to previous studies, during this epidemic period of 

acute infectious disease, participants demonstrated poor 
mental health.23 As a new type of infectious disease, 
COVID-19 spreads quickly, and since we do not currently 
fully understand the therapeutic effect and prognosis of 
COVID-19, it is more likely to cause panic attacks and 
other negative emotions. Moreover, cancer patients are 
prone to negative emotions. Due to their diagnosis, cancer 
patients often pay more attention, and feel more sensitivity 
and uncertainty about their body and disease subjectively, 
and require regular and objective physical examination.24 

Because the epidemic makes their routine medical activities 
more difficult, this could induce more negative emotions.

This study confirmed the effect of ACE on suicidal idea-
tion. These results demonstrated that ACE not only directly 
affected suicidal ideation, but also affected it through sleep 
quality, anxiety symptoms, and CRP levels. The more ACE the 
participants experienced, the more serious suicide ideation 
they had. As a source of long-term chronic stress, the effect 
of ACE on physical and mental health has been confirmed by 
previous research.18,25 This may be because those who have 
experienced ACE may have formed cognitive deviations and 
negative thinking patterns, and experience more psychological 
distress, which last to adulthood.26 Since they are more sensi-
tive to negative events, it is more likely these participants to 
have or increase suicidal ideation under the dual pressure of 
infectious disease epidemics while also having cancer.

ACE also affected suicidal ideation by acting on sleep 
quality, anxiety symptoms and CRP levels. Similar to previous 
studies, our results demonstrated that ACE affected anxiety 
symptoms and sleep quality.27,28 People with ACEs are prone 
to stress and insecurity, which in turn makes them prone to 
anxiety symptoms or sleep problems in the future.29 In addi-
tion, ACE affects brain development and cognition. ACE can 
induce brain structure changes, especially as it involves areas 
of the brain involved in emotional regulation and decision- 
making, such as decreasing the size of the gyrus frontalis 
inferior.30 This has a negative impact on emotional regulation, 

Table 3 Bootstrap Indirect Effects Results of ACE (ACE Scale), Sleep Quality (PSQI), Anxiety Symptom (SAS), 
CRP and Suicide Ideation (BSI) of Young Cancer Patients

Path of Intermediary 
Effect

Standardization 
Coefficient

Unstandardized 
Coefficient

S.E. 95% CI P

Lower Upper

ACE→SAS→BSI 0.121 0.364 0.031 0.065 0.188 0.000

ACE→PSQI→BSI 0.059 0.178 0.022 0.021 0.112 0.003

ACE→CRP→BSI 0.053 0.159 0.025 0.012 0.109 0.011
ACE→SAS→PSQI→BSI 0.027 0.083 0.012 0.009 0.057 0.003

ACE→SAS→CRP→BSI 0.025 0.076 0.013 0.005 0.057 0.011
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such as symptoms of anxiety and other negative emotions, 
which may cause sleep problems. ACE is considered a type 
of chronic stress, and the ensuing effects of chronic stress on 
inflammatory factors have been confirmed.31 Even in the face 
of similar environment, individuals who have had ACE, or 
a certain intensity of ACE exposure, have a more sensitive 
response to stress during their life. Under repeated stimulation 
(ie in chronic stress), the transcription of inflammatory genes 
will be enhanced.15

Sleep quality, anxiety symptoms, and CRP levels affect 
suicidal ideation. Previous studies have confirmed that sleep 
was associated with suicidal ideation.32 This is because poor 
sleep can lead to a state of trance and hopelessness, which may 
lead to suicidal thoughts.33 In addition, poor sleep can increase 
the risk of suicide through a variety of physiological mechan-
isms, including hypothalamic pituitary adrenal (HPA) axis 
dysfunction and 5-hydroxytryptamine (5-HT) dysfunction, 
among others.34 Our findings confirmed the results of previous 
studies showing that anxiety symptoms cause suicidal 
ideation.35 Individuals in a state of anxiety tend to think more 
negatively and may feel more negatively towards the meaning 
of life, and are prone to suicide.36 In addition, anxiety may 
cause changes to physiological indexes, such as sleep, which 
may also cause suicidal ideation.37

Inflammatory conditions, such as increased CRP levels 
may also affect suicidal ideation.38 Inflammatory factors affect 
the metabolism of the dopamine system, neurotransmitters, 
neuroendocrine function, and local brain activity, which may 
make people feel dejected or down.39 In turn, these factors may 
help to strengthen suicidal ideation. Therefore, when it comes 
to mental health, such as suicidal ideation, medical staff and 
medical social workers should pay attention to the patients’ 
ACE and provide proper intervention.

There are some limitations to this study. This study was 
a cross-sectional design and the sample size was small, so the 
causal relationship between variables was difficult to deter-
mine. A cohort study is necessary to provide further insight. As 
the variables measured here are based on a self-assessment 
scale, objective measurement results are required. For instance, 
sleep quality could be measured by polysomnography. In 
addition, the unique sensory processing patterns of individuals 
with major affective disorders and their relationship with psy-
chiatric symptomatology have been clearly reported. 
Hyposensitivity or hypersensitivity may be “trait” markers of 
individuals with major affective disorders.40 Therefore, when 
considering the effect of ACE, the individual’s unique sensory 
profiles and their behavioral and functional impact in the con-
text of real life should be considered.

Conclusion
In young cancer patients, ACE not only affected suicide 
ideation directly but also affected suicide ideation by 
affecting sleep quality, anxiety symptoms, and inflamma-
tory conditions during the COVID-19 pandemic. 
Therefore, when facing a negative mental state of cancer 
patients during the COVID-19 pandemic, medical staff, 
psychotherapists, and medical social workers can consider 
targeted intervention and help for patients from the per-
spective of ACE.
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