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Gastrointestinal cancer (GIC) patients with tumor resection may experience surgical complications, 
economic burden, and weakened social connection, which could lead to adverse psychological status.  
Thus, this study aimed to explore multidimensional psychological status of these patients, encompassing 
loneliness, spiritual well-being, anxiety, depression, and attitudes to death.  Totally, 210 GIC patients with 
tumor resection and 50 healthy controls (HCs) were enrolled to complete the University of California Los 
Angeles loneliness (UCLA-LS), functional assessment of chronic illness therapy-spiritual well-being 
(FACIT-Sp), hospital anxiety and depression scale-anxiety/depression (HADS-A/D), and death attitude 
profile-revised (DAP-R) scales.  UCLA-LS score was increased (P < 0.001), while FACIT-Sp score was 
decreased (P < 0.001) in GIC patients than HCs.  Additionally, HADS-A score (P < 0.001), anxiety rate (P < 
0.001), moderate to severe anxiety rate (P < 0.001), HADS-D score (P < 0.001), depression rate (P < 0.001), 
and moderate to severe depression rate (P = 0.011) were all elevated in GIC patients versus HCs.  
Concerning attitude to death, DAP-R scores for fear of death (P < 0.001) and death avoidance (P < 0.001) 
were increased, and the scores for neutral (P < 0.001) and approach (P = 0.010) acceptance were declined 
in GIC patients than HCs.  Notably, female sex, unmarried status, and drinking history were independently 
linked with increased UCLA-LS score, but gastric cancer was independently associated with decreased 
UCLA-LS score (all P < 0.050).  Neoadjuvant therapy was independently related to anxiety (P = 0.012).  
Female sex was independently correlated with depression (P = 0.006).  In conclusion, GIC patients with 
tumor resection experience loneliness, anxiety, depression, and reduced spiritual well-being.  They tend to 
fear and avoid, rather than accept death.
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Introduction
Gastrointestinal cancer (GIC), including gastric cancer 

(GC) and colorectal cancer (CRC), accounts for 15.4% of 
cancer incidence and 17.0% of cancer deaths globally in 
2020 (Kuntz et al. 2021; Sung et al. 2021).  Although surgi-
cal resection, the standard treatment, has provided survival 
benefit for resectable patients, many GIC patients will 
unavoidably encounter psychological problems after tumor 
resection (Benson et al. 2021, 2022; Zhou and Sun 2021; 
Ajani et al. 2022; Liu and Wang 2022; Li and Ma 2023).  

Thereby, assessing psychological status of GIC patients 
treated with tumor resection is necessary.

GIC patients treated with tumor resection face some 
surgical complications, such as postoperative bowel 
obstruction and anastomotic leak, which may increase anxi-
ety and depression in postoperative GIC patients (Pinto et 
al. 2016; Baiocchi et al. 2019; Pallan et al. 2021).  Besides, 
the costs of surgery, medications, and supportive treatment 
elevate the economic burden of GIC patients treated with 
tumor resection, which also elevates their anxiety and 
depression (Jones et al. 2020; Rice et al. 2020).  Previously, 
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some studies have reported that GIC patients treated with 
tumor resection experience anxiety and depression (Zhou 
and Sun 2021; Liu and Wang 2022; Li and Ma 2023).  For 
instance, in a previous study, the incidence of anxiety and 
depression reaches 39.7% and 33.4% in postoperative GIC 
patients, accordingly (Li and Ma 2023).  Besides, anxiety 
and depression gradually worsen in GIC patients treated 
with surgical resection after discharge (Zhou and Sun 2021; 
Liu and Wang 2022).  Nevertheless, more clinical evidence 
of anxiety and depression as well as the associated factors 
in GIC patients treated with tumor resection are needed for 
validation.

Due to the unavoidable hospitalization after tumor 
resection, the social connection is weakened and loneliness 
is exacerbated in GIC patients treated with tumor resection 
(Camlica and Koc 2024).  Moreover, loneliness is associ-
ated with anxiety and depression (Pilleron et al. 2023).  
Some studies notice that CRC patients treated with tumor 
resection frequently suffer from the feeling of loneliness 
(Pape et al. 2022; Sivero et al. 2022).  While loneliness and 
its related factors in GIC patients treated with tumor resec-
tion remain unclear.  Apart from loneliness, spiritual well-
being is also an important aspect that affects quality of life 
(QoL) and death anxiety in GIC patients (Nezami et al. 
2020; Yilmaz and Cengiz 2020).  But only a small number 
of studies assess spiritual well-being of GIC patients treated 
with tumor resection (Clay et al. 2010; Li et al. 2012; 
Nezami et al. 2020; Yilmaz and Cengiz 2020).  More 
importantly, the related factors of spiritual well-being in 
these patients also need further exploration.

Attitude to death may influence cancer patients’ medi-
cal decisions and spirituality (Francalancia et al. 2021; 
Sallnow et al. 2022).  Consequently, it is essential to assess 
attitude to death of GIC patients treated with tumor resec-
tion.  Previously, several studies report that death anxiety, 
fear of death, and suicide ideation occur in GIC patients 
(Choi et al. 2014; Nezami et al. 2020; Lim et al. 2022).  In 
one study, 18.8% of GIC women exhibit severe level of 
death anxiety (Nezami et al. 2020).  In another study, 34.7% 
of GC survivors experienced suicide ideation (Choi et al. 
2014).  However, attitude to death is multidimensional, 
including fear, avoidance, and different types of acceptance 
(Brudek et al. 2020), which needs further investigation in 
GIC patients treated with tumor resection.

Hence, this study intended to explore multidimen-
sional psychological status in GIC patients treated with 
tumor resection, including anxiety, depression, loneliness, 
spiritual well-being, and attitude to death.

Methods
Patients and healthy subjects

A total of 210 GIC patients who were treated with 
tumor resection between May 2021 and June 2023 were 
consecutively enrolled.  Patients who met all of the follow-
ing criteria were included: 1) were diagnosed as CRC or 
GC via pathological examination; 2) aged ≥ 18 years; 3) 

treated with tumor resection; 4) had the ability to complete 
the evaluation scales independently.  Patients who met 1 of 
the following criteria were excluded: 1) had distant metas-
tasis; 2) combined with other malignant diseases; 3) sur-
vival expectations ≤ 12 months; 4) had a history of severe 
neuropathy or mental illness.  Fifty healthy subjects (age- 
and sex-matching) were enrolled as healthy controls (HCs) 
during the same period.  The inclusion criteria were: 1) had 
no abnormalities on physical examination before enroll-
ment; 2) aged ≥ 18 years; 3) could complete the evaluation 
scales independently.  The exclusion criteria were a history 
of severe neuropathy or mental illness.  The study was 
approved by the Ethics Committee.  Total participants 
signed the informed consent form.

Data collection and evaluations
The baseline characteristics of the patients were col-

Table 1.  Baseline characteristics.

Characteristics GIC patients 
(N = 210)

Age (years), mean ± SD 58.9 ± 11.5
Age ≥ 60 years, n (%)
  No 101 (48.1)
  Yes 109 (51.9)

Female, n (%)  66 (31.4)
Education degree, n (%)
  Primary school and less  52 (24.8)
  Middle school  77 (36.7)
  High school  47 (22.3)
  University and above  34 (16.2)

Marital status, n (%)
  Married 160 (76.2)
  Unmarried  50 (23.8)

Smoking history, n (%)  87 (41.4)
Drinking history, n (%)  63 (30.0)
Diagnosis of disease, n (%)
  CRC 127 (60.5)
  GC  83 (39.5)

Tumor-cell differentiation, n (%)
  Well  44 (21.0)
  Intermediate 113 (53.8)
  Poor  53 (25.2)

TNM stage, n (%)
  I  31 (14.7)
  II 110 (52.4)
  III  69 (32.9)

Tumor resection, n (%) 210 (100.0)
Adjuvant therapy, n (%) 165 (78.6)
Neoadjuvant therapy, n (%)  43 (20.5)
Days from surgery to survey (days), median (range) 14.5 (1.0-31.0)

GIC; gastrointestinal cancer, SD; standard deviation, GC; gastric 
cancer, CRC; colorectal cancer, TNM; tumor node metastasis.  
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lected after enrollment.  The University of California Los 
Angeles loneliness scale (UCLA-LS), functional assess-
ment of chronic illness therapy-spiritual well-being scale 
(FACIT-Sp), hospital anxiety and depression scale (HADS)-
anxiety (A), hospital anxiety and HADS-depression (D), 
and death attitude profile-revised (DAP-R) were completed 
by the patients at discharge and by HCs after enrollment.

  The UCLA-LS was used to evaluate the general level 
of loneliness.  The scale consisted of 20 items, and each 
item was scored on four levels (never, rarely, sometimes, 
often), with a maximum of four points and a minimum of 
one point for each level.  The total score ranged from 20-80, 
with higher scores representing severe loneliness (Durmus 
and Ozturk 2022).  The FACIT-Sp was used to assess the 
patient’s mental life.  The scale contained 12 items scored 
on a five-point Likert scale.  The total score was the sum of 
the item scores, ranging from 0-48 points.  Higher scores 
indicated a greater spiritual life (Machul et al. 2023).  The 
HADS scale was used to reflect the patient’s anxiety and 
depression.  The scale included fourteen items, seven items 
for measuring anxiety levels, and seven items for measur-
ing depression levels.  Responses to each item were divided 
into four grades (0-3 points), and the total scores ranged 
from 0-21 for both the HADS-A and HADS-D scales.  
Higher scores represented higher levels of anxiety or 
depression.  Patients were diagnosed with anxiety or 
depression if their scores were greater than or equal to 8, 
and were diagnosed with moderate to severe anxiety or 
depression if scores were greater than or equal to 11 (Snaith 
2003).  The DAP-R scale consisted of 32 items assessing 
patients’ attitude to death in 5 dimensions (fear of death, 
death avoidance, neutral acceptance, approaching accep-
tance, and escape acceptance) (Tang et al. 2014).  Each item 
was graded on five levels (“strongly disagree” to “strongly 
agree,” 1-5 points).  The mean score of each dimension was 
the final score.  Whichever dimension had the highest score 

indicated that the patients tend towards the attitude of death 
represented by that dimension (Li et al. 2021).

Statistical analysis
Data were analyzed via SPSS 23.0 (IBM Corp., 

Armonk, New York, USA).  T-tests were applied to com-
pare scale scores between patients and HCs, and Chi-square 
tests were applied to compare anxiety and depression rate.  
Univariate and multivariate linear regression were utilized 
to analyze the correlation between scale scores and patients’ 
baseline characteristics.  Univariate and multivariate logis-
tic regression were utilized to analyze which factors were 
correlated with the anxiety and depression of the patients.  
P-values less than 0.05 were considered statistically differ-
ent.

Results
Baseline characteristics of GIC patients treated with tumor 
resection

The mean age of GIC patients treated with tumor 
resection was 58.9 ± 11.5 years and 109 (51.9%) patients 
were aged ≥ 60 years.  There were 66 (31.4%) female 
patients.  Regarding tumor node metastasis (TNM) stage, 
31 (14.7%), 110 (52.4%), and 69 (32.9%) patients were 
identified as TNM stage I, II, and III, correspondingly.  A 
total of 165 (78.6%) and 43 (20.5%) patients received adju-
vant and neoadjuvant therapy, respectively.  The detailed 
information of demographics, disease features, and therapy 
was listed in Table 1.

Comparison of UCLA-LS and FACIT-Sp scores between 
GIC patients treated with tumor resection and HCs

UCLA-LS score was increased in GIC patients treated 
with tumor resection compared to HCs (P < 0.001).  The 
mean UCLA-LS score was 29.6 ± 5.6 and 25.0 ± 2.6 in 
GIC patients treated with tumor resection and HCs, respec-

Fig. 1.  Loneliness and spiritual well-being in GIC patients treated with tumor resection and HCs.  
 Comparison of UCLA-LS score (A) and FACIT-Sp score (B) between GIC patients treated with tumor resection and HCs.
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tively (Fig. 1A).  FACIT-Sp score was decreased in GIC 
patients treated with tumor resection than HCs (P < 0.001).  
The mean FACIT-Sp score was 34.8 ± 5.1 in GIC patients 
treated with tumor resection and 43.8 ± 3.5 in HCs (Fig. 
1B).

Related factors of UCLA-LS and FACIT-Sp scores in GIC 
patients treated with tumor resection

Univariate linear regression analysis showed that age 
≥ 60 years (yes versus (vs.) no) (P = 0.005), gender (female 
vs. male) (P = 0.003), and marital status (unmarried vs. 
married) (P < 0.001) were associated with increased 
UCLA-LS score, while diagnosis of disease (GC vs. CRC) 

(P = 0.018) was linked with decreased UCLA-LS score.  
By multivariate linear regression analysis, gender (female 
vs. male) (B = 1.893, P = 0.026), marital status (unmarried 
vs. married) (B = 2.821, P = 0.003), and drinking history 
(yes vs. no) (B = 1.933, P = 0.025) were independently 
related to increased UCLA-LS score.  On the contrary, 
diagnosis of disease (GC vs. CRC) was independently asso-
ciated with reduced UCLA-LS score in GIC patients treated 
with tumor resection (B = −2.052, P = 0.041) (Table 2).

Concerning the spiritual well-being, age ≥ 60 years 
(yes vs. no) (P = 0.022), worse tumor-cell differentiation (P 
= 0.040), and higher TNM stage (P = 0.022) were related to 
declined FACIT-Sp score.  However, no factor was inde-

Table 2.  Univariate and multivariate linear regression of UCLA-LS score in GIC patients. 

Characteristics

UCLA-LS score

Univariate linear regression Multivariate linear regression

B SE β P value VIF B SE β P value VIF

Age ≥ 60 years, yes vs. no 2.166 0.765 0.192 0.005 1.000 1.007 0.809 0.090 0.215 1.221
Gender, female vs. male 2.456 0.822 0.203 0.003 1.000 1.893 0.842 0.156 0.026 1.143
Education degree, high school & university and 
above vs. primary school and less & middle school −0.385 0.800 −0.033 0.631 1.000 −0.491 0.803 −0.043 0.541 1.142

Marital status, unmarried vs. married 3.204 0.888 0.243 < 0.001 1.000 2.821 0.926 0.214 0.003 1.164
Smoking history, yes vs. no −0.763 0.789 −0.067 0.335 1.000 −1.153 0.826 −0.101 0.164 1.240
Drinking history, yes vs. no 0.998 0.848 0.081 0.241 1.000 1.933 0.855 0.158 0.025 1.149
Diagnosis of disease, GC vs. CRC −1.880 0.786 −0.164 0.018 1.000 −2.052 0.998 −0.178 0.041 1.780
Worse tumor-cell differentiation −0.068 0.575 −0.008 0.906 1.000 −0.349 0.569 −0.042 0.541 1.114
Higer TNM stage 0.896 0.582 0.106 0.125 1.000 0.437 0.899 0.052 0.627 2.678
Adjuvant therapy, yes vs. no 0.958 0.948 0.070 0.313 1.000 1.325 1.361 0.097 0.331 2.334
Neoadjuvant therapy, yes vs. no −0.720 0.965 −0.052 0.456 1.000 0.381 1.205 0.027 0.752 1.767

GIC; gastrointestinal cancer, UCLA-LS; University of California Los Angeles loneliness scale, SE; standard error, VIF; variance infla-
tion factor, GC; gastric cancer, CRC; colorectal cancer, TNM; tumor node metastasis.   

Table 3.  Univariate and multivariate linear regression of FACIT-Sp score in GIC patients.

Characteristics

FACIT-Sp score

Univariate linear regression Multivariate linear regression

B SE β P value VIF B SE β P value VIF

Age ≥ 60 years, yes vs. no −1.596 0.693 −0.158 0.022 1.000 −1.275 0.760 −0.126 0.095 1.221
Gender, female vs. male −0.063 0.756 −0.006 0.933 1.000 0.126 0.791 0.012 0.874 1.143
Education degree, high school & university and 
above vs. primary school and less & middle school 0.510 0.720 0.049 0.480 1.000 0.768 0.754 0.074 0.310 1.142

Marital status, unmarried vs. married −1.162 0.820 −0.098 0.158 1.000 −0.877 0.870 −0.074 0.315 1.164
Smoking history, yes vs. no 0.071 0.712 0.007 0.920 1.000 0.538 0.776 0.052 0.489 1.240
Drinking history, yes vs. no −0.692 0.764 −0.063 0.366 1.000 −1.080 0.804 −0.098 0.180 1.149
Diagnosis of disease, GC vs. CRC 0.932 0.714 0.090 0.193 1.000 1.100 0.937 0.106 0.242 1.780
Worse tumor-cell differentiation −1.056 0.512 −0.142 0.040 1.000 −0.806 0.535 −0.108 0.133 1.114
Higer TNM stage −1.201 0.520 −0.158 0.022 1.000 −0.301 0.844 −0.040 0.722 2.678
Adjuvant therapy, yes vs. no −1.574 0.848 −0.128 0.065 1.000 −1.585 1.279 −0.129 0.217 2.334
Neoadjuvant therapy, yes vs. no −0.403 0.869 −0.032 0.643 1.000 −0.800 1.132 −0.064 0.480 1.767

GIC; gastrointestinal cancer, FACIT-Sp; functional assessment of chronic illness therapy-spiritual well-being scale, SE; standard error, 
VIF; variance inflation factor, GC; gastric cancer, CRC; colorectal cancer, TNM; tumor node metastasis.  
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pendently associated with FACIT-Sp score in GIC patients 
treated with tumor resection (all P > 0.050) (Table 3).

Comparison of HADS-A and HADS-D scores between GIC 
patients treated with tumor resection and HCs

HADS-A score was elevated in GIC patients treated 
with tumor resection vs. HCs (8.9 ± 3.0 vs. 4.8 ± 2.5, P < 
0.001) (Fig. 2A).  Anxiety rate of GIC patients treated with 
tumor resection was higher than that of HCs (58.6% vs. 
8.0%, P < 0.001) (Fig. 2B).  In addition, the moderate to 
severe anxiety rate was also increased in GIC patients 
treated with tumor resection compared to HCs (25.7% vs. 
2.0%, P < 0.001) (Fig. 2C).  Regarding depression, 
HADS-D score was elevated in GIC patients treated with 
tumor resection compared with HCs (7.7 ± 2.6 vs. 5.1 ± 2.4, 
P < 0.001) (Fig. 2D).  GIC patients treated with tumor 
resection had an increased depression rate compared to HCs 
(39.0% vs. 10.0%, P < 0.001) (Fig. 2E).  The moderate to 
severe depression rate was also elevated in GIC patients 
treated with tumor resection compared to HCs (15.2% vs. 
2.0%, P = 0.011) (Fig. 2F).

Related factors of anxiety and depression in GIC patients 
treated with tumor resection

By univariate logistic regression analysis, gender 
(female vs. male) (P = 0.028), higher TNM stage (P = 
0.025), and neoadjuvant therapy (yes vs. no) (P = 0.020) 

were associated with enhanced risk of anxiety.  After adjust-
ment, neoadjuvant therapy (yes vs. no) was independently 
linked with increased anxiety risk in GIC patients treated 
with tumor resection (odd ratio (OR): 3.751, P = 0.012) 
(Table 4).

As for depression, gender (female vs. male) (P = 
0.002), higher TNM stage (P = 0.003), adjuvant therapy (yes 
vs. no) (P = 0.011), and neoadjuvant therapy (yes vs. no) (P  
= 0.031) were linked with elevated risk of depression.  
Moreover, gender (female vs. male) was independently cor-
related with increased depression risk in GIC patients 
treated with tumor resection (OR: 2.615, P = 0.006) (Table 
5).

Comparison of DAP-R scores between GIC patients treated 
with tumor resection and HCs

DAP-R score for fear of death was increased in GIC 
patients treated with tumor resection compared to HCs (3.8 
± 0.6 vs. 2.9 ± 0.9, P < 0.001).  The score for death avoid-
ance also showed an increase in GIC patients treated with 
tumor resection than HCs (3.3 ± 0.7 vs. 2.7 ± 0.7, P < 
0.001).  Besides, the scores for neutral acceptance (2.4 ± 0.7 
vs. 3.4 ± 1.0, P < 0.001) and approach acceptance (2.0 ± 0.6 
vs. 2.3 ± 0.8, P = 0.010) were declined in GIC patients 
treated with tumor resection than HCs, while the score for 
escape acceptance was not different between them (2.8 ± 
0.8 vs. 2.6 ± 1.0, P = 0.310) (Fig. 3).

Fig. 2.  Anxiety and depression in GIC patients treated with tumor resection and HCs.  
 Comparison of HADS-A score (A), anxiety rate (B), and moderate to severe anxiety rate (C) between GIC patients 

treated with tumor resection and HCs.  Comparison of HADS-D score (D), depression rate (E), and moderate to severe 
depression rate (F) between GIC patients treated with tumor resection and HCs.
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Discussion
Loneliness, a negative factor for cognitive function 

and QoL, is worth attention in cancer patients (Hyland et al. 
2019; Ejder and Sanlier 2023; Kyaw and Levine 2023; 
Camlica and Koc 2024).  This study found that loneliness 
level was elevated in GIC patients treated with tumor resec-
tion compared to HCs, which could be explained by that 
these patients usually experienced inpatient treatment, 
which reduced social interaction and increased loneliness 
(Camlica and Koc 2024).  Moreover, based on previous 
studies (Perry 1990; Grover et al. 2019), loneliness was 
classified into 4 levels: UCLA-LS score 20-34 was low, 
35-49 was moderate, 50-64 was moderately high, and 65-80 

was severe high.  Therefore, although postoperative GIC 
patients had aggravated loneliness compared to HCs, they 
were classified as having a low level of loneliness.  This 
difference did not reach clinical significance.  Diminished 
spiritual well-being is also common in postoperative cancer 
patients (Frost et al. 2012; Kisch et al. 2012; Fekih-
Romdhane et al. 2022).  In this study, spiritual well-being 
was worse in GIC patients treated with tumor resection 
compared to HCs.  The possible reason could be that: the 
decreased health status and increased financial burden of 
GIC patients treated with tumor resection elevated the dis-
tress and negative emotions that further impaired spiritual 
well-being in these patients (Han et al. 2020; Barata et al. 
2022).  According to previous studies (Liu and Gu 2019; 

Table 4.  Univariate and multivariate logistic regression of anxiety in GIC patients.

Characteristics

Anxiety

Univariate logistic regression Multivariate logistic regression

OR 95% CI P value OR 95% CI P value

Age ≥ 60 years, yes vs. no 1.626 (0.935-2.826) 0.085 1.455 (0.765-2.769) 0.253
Gender, female vs. male 2.001 (1.078-3.715) 0.028 1.773 (0.890-3.531) 0.103
Education degree, high school & university and above 
vs. primary school and less & middle school 0.817 (0.466-1.435) 0.482 0.647 (0.341-1.227) 0.182

Marital status, unmarried vs. married 1.909 (0.967-3.770) 0.062 1.733 (0.804-3.736) 0.161
Smoking history, yes vs. no 0.727 (0.416-1.268) 0.261 0.651 (0.337-1.257) 0.201
Drinking history, yes vs. no 1.009 (0.554-1.838) 0.976 1.370 (0.689-2.722) 0.369
Diagnosis of disease, GC vs. CRC 0.951 (0.543-1.667) 0.860 0.571 (0.256-1.276) 0.172
Worse tumor-cell differentiation 1.124 (0.749-1.685) 0.573 0.990 (0.635-1.545) 0.966
Higer TNM stage 1.619 (1.062-2.467) 0.025 1.143 (0.560-2.333) 0.713
Adjuvant therapy, yes vs. no 1.650 (0.850-3.202) 0.139 1.472 (0.502-4.317) 0.482
Neoadjuvant therapy, yes vs. no 2.430 (1.148-5.142) 0.020 3.751 (1.337-10.527) 0.012

GIC; gastrointestinal cancer, OR; odd ratio, CI; confidence interval, GC; gastric cancer, CRC; colorectal cancer, TNM; tumor 
node metastasis. 

Table 5.  Univariate and multivariate logistic regression of depression in GIC patients.

Characteristics

Depression

Univariate logistic regression Multivariate logistic regression

OR 95% CI P value OR 95% CI P value

Age ≥ 60 years, yes vs. no 1.683 (0.960-2.951) 0.069 1.679 (0.863-3.265) 0.127
Gender, female vs. male 2.557 (1.406-4.648) 0.002 2.615 (1.322-5.176) 0.006
Education degree, high school & university and above vs. 
primary school and less & middle school 0.871 (0.492-1.543) 0.636 0.664 (0.343-1.284) 0.224

Marital status, unmarried vs. married 1.458 (0.767-2.772) 0.250 1.205 (0.566-2.567) 0.628
Smoking history, yes vs. no 0.719 (0.407-1.269) 0.255 0.684 (0.346-1.352) 0.275
Drinking history, yes vs. no 1.378 (0.757-2.509) 0.295 1.912 (0.949-3.854) 0.070
Diagnosis of disease, GC vs. CRC 1.051 (0.596-1.851) 0.864 0.696 (0.299-1.616) 0.399
Worse tumor-cell differentiation 1.329 (0.879-2.009) 0.178 1.226 (0.769-1.955) 0.392
Higer TNM stage 1.950 (1.253-3.036) 0.003 1.206 (0.587-2.480) 0.610
Adjuvant therapy, yes vs. no 2.710 (1.258-5.836) 0.011 2.464 (0.776-7.821) 0.126
Neoadjuvant therapy, yes vs. no 2.105 (1.069-4.147) 0.031 2.487 (0.926-6.676) 0.071

GIC; gastrointestinal cancer, OR; odd ratio, CI; confidence interval, GC; gastric cancer, CRC; colorectal cancer, TNM; tumor node 
metastasis.
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Xu et al. 2023), FACIT-Sp (12 items) score < 24 was defined 
as low level of spiritual well-being, 24-35 was defined as 
moderate level, and > 35 was defined as high level.  Thus, 
postoperative GIC patients in this study showed moderate 
level of spiritual well-being, while HCs had high level.

Concerning the related factors for loneliness and spiri-
tual well-being, the present study found that female sex, 
unmarried status, and drinking history were independently 
correlated with increased loneliness, while diagnosis of GC 
was independently associated with decreased loneliness in 
postoperative GIC patients.  Firstly, females exhibited more 
fluctuation in reproductive steroid hormones, a vital regula-
tor for stress-related hypothalamo–pituitary–adrenal axis, 
which could lead to stress dysregulation (Albert and 
Newhouse 2019).  On the other hand, stress could induce 
the feelings of loneliness (Campagne 2019).  Thus, females 
had increased loneliness compared with males.  Secondly, 
unmarried patients were unable to confide in their spouse, 
which increased their sense of loneliness (Deckx et al. 
2014).  Thirdly, drinking might impair the emotional regu-
lation ability and social cognitive function of patients, and 
therefore, loneliness became heavier in patients with a his-
tory of drinking (Valmas et al. 2014; Besse et al. 2022).  
Fourthly, frequent bowel movements, clustering, urgency, 
and incontinence would occur in CRC patients with tumor 
resection and further led to feelings of shame (Pallan et al. 
2021).  While these events occurred less frequently in post-
operative GC patients.  Subsequently, the feelings of shame 
in CRC patients decreased their social activities, which 
enhanced loneliness (Pape et al. 2022; Phung and Fang 
2023).

According to previous studies, the anxiety rate ranges 
from 34.1% to 60.0% and the depression rate ranges from 
28.3% to 58.9% in postoperative GIC patients (Miranda et 
al. 2018; Zhou and Sun 2021; Liu and Wang 2022; Harms 
et al. 2023; Kovoor et al. 2023; Li and Ma 2023).  In this 

study, the rate of anxiety and depression was 58.6% and 
39.0% in GIC patients treated with tumor resection, respec-
tively.  Moreover, this study found that anxiety and depres-
sion were aggravated in GIC patients treated with tumor 
resection compared to HCs.  The probable reasons could 
be: (1) GIC patients treated with tumor resection faced a 
decrement in physical function and some postoperative 
complications, which further exacerbated anxiety and 
depression (Pinto et al. 2016; Ho et al. 2020; Renna et al. 
2022).  (2) GIC patients treated with tumor resection expe-
rienced elevated loneliness in this study.  Meanwhile, lone-
liness was positively associated with anxiety and depression 
(Steen et al. 2022).  Furthermore, this study revealed that 
neoadjuvant therapy was independently linked with 
increased anxiety in GIC patients treated with tumor resec-
tion, the reason for which could be that: patients who 
received neoadjuvant therapy frequently had heavier treat-
ment burden, which aggravated their anxiety and depres-
sion (Bath et al. 2023).  While female sex was indepen-
dently related to elevated depression in GIC patients treated 
with tumor resection, for which the explanation was in 
accordance with the afore-discussed contents.

Attitude to death, including fear of death, death avoid-
ance, neutral acceptance, approaching acceptance, and 
escape acceptance, would undergo changes in cancer 
patients (Tang et al. 2014; Ozen et al. 2020; Xia et al. 
2023).  For instance, one study shows that fear of death, 
death avoidance, and approach acceptance of death is ele-
vated, while neutral acceptance of death is decreased in 
urological cancer patients compared with HCs (Xia et al. 
2023).  Another study reveals that 52.8% of cancer patients 
feel fear, worry, and anxious to death (Ozen et al. 2020).  
This study found that GIC patients treated with tumor 
resection had elevated fear of death and death avoidance, as 
well as diminished neutral and approach acceptance com-
pared to HCs.  The probable explanation could be: (1) The 

Fig. 3.  Attitude to death in GIC patients treated with tumor resection and HCs.
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changed gastrointestinal function, surgical complications, 
and elevated psychological stress promoted fear of death 
and death avoidance in GIC patients treated with tumor 
resection.  (2) The occurrence of cancer and the subsequent 
treatment facilitated patients to appreciate life, desire a lon-
ger life, and resist accepting death, thereby, neutral and 
approach acceptance of death were reduced in GIC patients 
treated with tumor resection.  (3) The recovery and social 
support prevented patients from seeing death as an escape 
from cancer.  Therefore, escape acceptance of death was 
similar between GIC patients treated with tumor resection 
and HCs.

The median (range) days from surgery to survey of 
CRC patients who received tumor resection were 14.5 (1.0-
31.0) days.  Previously, one study disclosed that the dura-
tion from surgery to discharge was not linked with postop-
erative anxiety or depression in patients with lung cancer 
undergoing surgical resection (Park et al. 2016).  It was 
speculated that days from surgery to survey might not affect 
anxiety or depression in cancer patients, while it needed 
more evidence to validate.  Moreover, the influence of days 
from surgery to survey on loneliness and spiritual well-
being remains uncertain yet, which warrants further investi-
gation.

Some limitations were unavoidable in the current 
study.  Firstly, this study was a single-center study, leading 
to selective bias.  Secondly, the longitudinal changes of 
psychological evaluations were not assessed in the current 
study in GIC patients treated with tumor resection, which 
needed further exploration.  Thirdly, the number of HCs 
was not consistent with that of GIC patients treated with 
tumor resection, which might enlarge the difference of vari-
ance between patients and HCs.

In summary, GIC patients treated with tumor resection 
experience anxiety and depression, as well as increased 
loneliness to some extent and reduced spiritual well-being.  
Moreover, evaluation of risk factors suggests that female 
patients, unmarried patients, patients with a drinking his-
tory, CRC patients, and patients with neoadjuvant therapy 
require more intense care to avoid adverse psychological 
status in clinical practice.  Notably, GIC patients treated 
with tumor resection generally have increased fear and 
diminished acceptance of death.
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