Am J Transl Res 2024;16(11):6758-6769
www.ajtr.org /ISSN:1943-8141/AJTR0160250

Original Article

Study of the correlations between loneliness, disease
uncertainty, and perceived social support among elderly
patients with digestive tract tumors during treatment

Dan-Ning Zheng2*, Xin-Yi Zheng®*, Qing-Bin Luo?, Ling Cheng?, Huai-Dong Cheng®®¢’

1The Second Affiliated Hospital of Anhui Medical University, Hefei 230601, Anhui, China; 2Department of Oncol-
ogy, Anhui Zhongke Gengjiu Hospital, Hefei 230051, Anhui, China; 3Shenzhen Hospital of Southern Medical
University, Shenzhen 518000, Guangdong, China; “Department of Oncology, Shenzhen Hospital of Guangzhou
University of Chinese Medicine (Futian), Shenzhen 518000, Guangdong, China; *Department of Oncology, The
Second Affiliated Hospital of Anhui Medical University, Hefei 230601, Anhui, China; 5The Third School of Clinical
Medicine, Southern Medical University, Guangzhou 510500, Guangdong, China; “Department of Oncology, Shen-
zhen Hospital of Southern Medical University, Shenzhen 518000, Guangdong, China. "Equal contributors.

Received September 1, 2024; Accepted October 22, 2024; Epub November 15, 2024; Published November 30,
2024

Abstract: Objective: To explore whether there are correlations between loneliness, disease uncertainty, and per-
ceived social support among elderly patients with digestive tract tumors. Method: A cross-sectional study was con-
ducted on 149 patients with digestive tract tumors. A general information questionnaire, the Chinese version of
the Cancer Patient Loneliness Scale, the Disease Uncertainty Scale, and the Perceived Social Support Assessment
Scale were used. Results: The mean score on the Cancer Patient Loneliness Scale was 31.22+2.62 points; the
mean score on the Disease Uncertainty Scale was 135.06+8.15 points; and the mean score on the Perceived Social
Support Scale was 59.6915.96 points. There was a positive correlation between loneliness and disease uncertainty
(r=0.745, P<0.001), and there was a negative correlation between loneliness and perceived social support (r=-
0.494, P<0.001). Conclusion: Disease uncertainty and social support directly predicted loneliness among elderly
patients with digestive tract tumors. Social support partially mediated the relationship between loneliness and
disease uncertainty, accounting for 57.20% of the total effect. Clinical medical staff need to devote more attention
to elderly patients being treated for digestive tract tumors, and psychological interventions should be implemented
to enhance social support from society and families, thereby reducing patients’ feelings of loneliness.
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Introduction factors affecting the quality of life, happiness,

social security and stability of elderly people.
Recent studies have shown that the prevalence

of elderly people experiencing symptoms of
loneliness and anxiety is 38%, and the preva-
lence of elderly people experiencing depressive
symptoms is 41% [1]. Loneliness is an unpleas-
ant emotional experience that occurs naturally
or is a subjective feeling that occurs due to
insufficient social relationships. Loneliness is a
common psychological problem among elderly
people and has become a serious public heal-
th problem as well as a social problem. Psy-
chological health issues such as loneliness and
depression have gradually become important

According to the latest data from the Inter-
national Agency for Research on Cancer, the
number of new cancer cases worldwide reached
19.29 million in 2020; furthermore, the inci-
dence rate of malignant digestive tract tumors
among elderly people was expected to increase
annually, and the incidence rate and mortality
rate of digestive tract tumors were expected to
rank among the top 10 worldwide [2]. As China
gradually becomes an aging society, the inci-
dence rate of cancer has increased, and malig-
nant tumors have become a serious threat to
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the physical and mental health of Chinese resi-
dents. Gastrointestinal tumors, including liver
cancer, gastric cancer, esophageal cancer, pan-
creatic cancer and colorectal cancer, are com-
mon malignant tumors in China and have high
incidence rates and poor prognoses [3]. The
series of adverse conditions experienced by
elderly patients with malignant tumors, such as
protective isolation, changes in body image,
and stigmatization, can all induce feelings of
loneliness among patients [4]. There are many
clinical treatment methods for cancer, includ-
ing surgery, radiotherapy, chemotherapy, mo-
lecular targeting, and immunotherapy. However,
patients receiving treatment may experience
feelings of loneliness and anxiety due to uncer-
tainty related to treatment cycles, plans, and
family and social support, thereby affecting the
efficacy and outcomes of treatment. Previous
research on patients with malignant tumors
has mostly focused on anxiety, depression,
fear, etc., and there has been a lack of atten-
tion devoted to loneliness [5]. Therefore, it is
crucial to examine loneliness among elderly
patients with digestive tract tumors.

Disease uncertainty refers to an emotion in-
duced by a patient’s lack of understanding re-
garding disease-related issues, treatment and
nursing measures, and disease outcomes [6].
Disease uncertainty can cause negative emo-
tions such as loneliness and anxiety, thereby
reducing patients’ psychological adaptability,
decreasing their quality of life and seriously
affecting their disease treatment progress and
rehabilitation outcomes [7]. Since the 1980s,
foreign countries have focused on exploring
disease uncertainty. Previous investigations
mainly focused on acute disease patients; how-
ever, after the 1990s, disease uncertainty am-
ong patients with malignant tumors could no
longer be ignored [8].

Perceived social support refers to an individu-
al’s subjective emotional experience and satis-
faction regarding support and understanding
from society [9]. Higher levels of social support
can enhance a patient’s level of family intimacy
and adaptability, this enabling the patients to
experience more successful treatments and
improving their self-efficacy [10]. Moreover, so-
cial support helps patients to engage in self-
reflection; improve various unhealthy lifestyles;
actively regulate their own thinking; practice
emotional communication; improve daily life
behaviors; reduce excessive stress reactions;
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and further enhance their immune function.
Research by British scholar LeatM et al. [11]
revealed that when medical staff provided
more medical information-related support and
emotional assistance to hospitalized malignant
tumor patients, the patients exhibited benefits
in terms of higher quality of life. The informa-
tion and resources provided by medical staff
(including information about tumor prevention
and treatment, social psychology, etc.) are
important sources of support to help malignant
tumor patients survive long treatment cycles
and to ensure their quality of life.

A review of the literature revealed that there is
a lack of research on the correlation between
loneliness, disease uncertainty, and perceived
social support among elderly patients with
digestive tract tumors. The aims of this study
were to analyze the correlations among these
three factors and to explore how social support
can provide a basis for medical staff to allevi-
ate disease uncertainty among elderly patients
with digestive tract tumors, thereby improving
patients’ loneliness and other types of stress
and providing a reference for clinical interven-
tion, disease diagnosis and disease treatment.

Data and methods
Research subjects

Convenience sampling was used to recruit 150
elderly patients with digestive tract tumors who
were admitted to the Oncology Department of
Anhui Zhongke Gengjiu Hospital from November
2023 to April 2024, including 103 males and
47 females. The patients were aged between
65 and 99 years, including 32 patients diag-
nosed with liver malignancy, 25 patients diag-
nosed with gastric malignancy, 26 patients
diagnosed with esophageal malignancy, 54
patients diagnosed with colorectal malignancy,
11 patients diagnosed with pancreatic malig-
nancy, and 2 patients diagnosed with gallblad-
der malignancy. The general and clinical infor-
mation of patients was collected, and statistical
analysis was conducted to examine the data.
Informed consent was obtained from all parti-
cipants.

Inclusion criteria: The inclusion criteria were as
follows: (1) aged >65 years [12]; (2) diagnosed
with digestive tract tumors via pathology, imag-
ing, or other special auxiliary examinations; (3)
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underwent antitumor treatment; and (4) had
clear thinking, good communication skills, cou-
Id understand the content of the scale, and vol-
untarily agreed to participate in the study.

Exclusion criteria: The exclusion criteria were
as follows: (1) patients who were critically ill or
have other urgent and severe conditions that
make it impossible to conduct a questionnaire
survey; (2) patients who were diagnosed with
non-gastrointestinal malignant tumors; (3) indi-
viduals with a history of mental iliness or cogni-
tive impairment who were unable to cooperate
in completing this survey; and (4) patients who
were taking anti-anxiety and depression medi-
cation.

Ethical statement: This study was approved by
the hospital’'s medical ethics committee, with
ethics approval number Geng Medical Ethics
Review Approval [2024] No. 21.

Sample size calculation: According to the sim-
ple formula for calculating sample size in the
pilot study [13], the sample size should be
equal to 5-10 times the number of variables.
This survey included 26 variables, and thus, the
sample size should have been between 130
and 260. A total of 150 questionnaires were
distributed, and 149 were collected and found
to be valid, thus yielding an effective rate of
99.33%.

Research tools

General and clinical data survey questionnaire:
The researcher designed a questionnaire to
assess general and clinical data. The general
information included sex, age, occupation, smo-
king and drinking history, educational level,
marital and child status, beliefs, monthly family
income, and medical insurance settlement
method. The clinical data included the patient’s
diagnosis, knowledge about the condition, tre-
atment methods, duration of illness, and TNM
clinical stage.

Cancer Loneliness Scale (CLS): The Cancer
Loneliness Scale (CLS) was developed by Pro-
fessor Adams in 2017 to assess loneliness
among cancer patients. The CLS includes 7
items, with each item scored on a 5-point Likert
scale. Scores of 1, 2, 3, 4, and 5 correspond-
ed to “never”, “rarely”, “sometimes”, “often”,
and “always”, respectively. Total scores on the
CLS range from 7-35 points. Higher scores indi-
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cated more severe levels of loneliness. Scores
ranging from 5-14 indicated low levels of loneli-
ness, scores ranging from 15-27 indicated mo-
derate levels of loneliness, and scores ranging
from 28-35 indicated high levels of loneliness.
The Cronbach alpha coefficient of the CLS was
0.94, indicating excellent internal consistency.
The Chinese scholar Cui Haijuan translated this
scale into Chinese in 2018, and the Cronbach
alpha coefficient of the Chinese version of the
CLS was 0.912. The Chinese version of the
scale showed good reliability and validity.

Mishel’s Uncertainty in lliness Scale (MUISA):
The Mishel's Uncertainty in lllness Scale
(MUIS-A) is a self-report scale developed by the
American nursing expert Professor Mishel in
1988. The Taiwanese researcher Xu Shulian et
al. translated the MUIS-A [14] into Chinese and
used it to measure the level of disease uncer-
tainty in Chinese patients. The Chinese version
of the MUIS-A exhibited good reliability and
validity. The MUIS-A includes 33 items across
four dimensions: uncertainty 13 items), com-
plexity (8 items), information deficiency (7
items), and unpredictability (5 items). Each
item is scored using a 5-point Likert scale.
Scores of 1, 2, 3, 4, and 5 correspond to
responses of “strongly disagree”, “disagree”,
“unclear”, “agree”, and “strongly agree”, respec-
tively. Items 6, 7, 10, 12, 20, 24, 26, 27, 29, 30,
31, and 32 are reverse-scored. The total score
on the MUIS-A ranges from 33 to 165 points. A
score ranging from 33-74 indicates a low level
of disease uncertainty, a score ranging from
75-117 indicates a moderate level of disease
uncertainty, and a score ranging from 118-165
indicates a high level of disease uncertainty.
Therefore, higher scores indicate higher levels
of disease uncertainty. The content validity of
this scale is 0.86.

Perceived Social Support Scale (PSSS): The
Perceived Social Support Scale (PSSS) was
developed by Zimet et al. [15] in 1988 and was
translated into Chinese by Huang Li et al. The
PSSS includes 12 items across three dimen-
sions: family support, friend support, and other
support. Each item is scores on a 7-point Likert
scale ranging from 1 to 7 (“strongly disagree”,
“strongly disagree”, “slightly disagree”, “neutr-
al”, “slightly agree”, “strongly agree”, respecti-
vely). The total score ranges from 12 to 84
points. Scores of 36 points or below indicate a
low level of social support; scores ranging from
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37-60 points indicate a moderate level; of
social support, and scores =61 points indicate
a high level of social support. Therefore, higher
scores indicate higher levels of perceived social
support. The Cronbach alpha coefficient of the
PSSS was 0.84.

Statistical methods

The survey data were analyzed via SPSSPRO
statistical software. Descriptive statistics: Ca-
tegorical data, such as general and clinical
data, are expressed as frequencies and per-
centages. The Shapiro-Wilk test was used to
examine the normality of the distributions of
continuous variables such as disease uncer-
tainty and perceived social support. The nor-
mality of the distributions were represented by
X Qts. The scores on the CLS were found to be
nonnormally distributed; however, the histo-
gram basically showed a bell shape. Moreover,
the coefficient of variation (cv) of the CLS was
0.084, which was less than 0.15, indicating a
low probability of outliers in the current data.
Therefore, the mean was used for descriptive
analysis [16]. Nonparametric tests: For univari-
ate analysis of elderly patients with gastroin-
testinal malignancies, the Mann-Whitney U test
and Kruskal-Wallis H test were performed on
binary and multiple independent variables,
respectively. Generalized linear regression an-
alysis was used to examine the impact of gen-
eral and clinical characteristics on loneliness
among elderly patients with gastrointestinal
malignancies. Spearman’s correlation analysis
was used to examine the correlations of loneli-
ness with disease uncertainty and its four
dimensions as well as with perceived social
support and its three dimensions. P<0.05 or
P<0.001 indicated statistical significance. Str-
uctural equation modeling was used to exam-
ine the mediating effect of perceived social
support on the relationship between loneliness
and disease uncertainty.

Results

General information and clinical data of pa-
tients

A total of 149 valid questionnaires were col-
lected, thus yielding an effective response rate
of 99.33%. The average age was 71.71+6.94
years, with 66 patients (44.30%) aged 65-69
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years, 65 patients (43.62%) aged 70-79 years,
14 (9.40%) aged 80-89 years, and 4 (2.68%)
aged >90 years. There were 102 males
(68.46%) and 47 females (31.54%). Regarding
medical insurance payment methods, 38 pa-
tients (25.51%) used provincial and municipal
medical insurance, 103 patients (69.13%) used
resident medical insurance, and 8 patients
(5.36%) used self-funded medical insurance.
Regarding disease treatment methods, 27
patients used one type (chemotherapy or radio-
therapy) (18.12%), 101 patients used two types
(chemotherapy + radiotherapy, chemotherapy
+ immunotherapy or targeted therapy) (67.79%),
and 21 patients used three types (chemothera-
py or radiotherapy + immunotherapy or target-
ed therapy) (67.79%). Regarding TNM clinical
staging, 31 patients (20.81%) were in clinical
stage I, 90 patients (60.40%) were in clinical
stage Il, and 28 patients (18.79%) were in clini-
cal stage lll. For specific details, please refer to
Table 1.

Loneliness

The mean score on the CLS was 31.22+2.62
points, which indicates a high level of loneli-
ness. There were 133 patients (89.26%) wi-
th high levels of loneliness and 16 patients
(20.74%) with moderate levels of loneliness, as
shown in Table 1.

Disease uncertainty

The mean score on the MUIS-A was 135.06+
8.15 points, which indicated a high level of dis-
ease uncertainty. A total of 148 patients
(99.33%) had a high level of disease uncertain-
ty, whereas only 1 patient (0.67%) had a moder-
ate level of disease uncertainty. See Table 2 for
details.

Perceived social support

The mean score on the PSSS was 59.69+5.96
points, which indicates a moderate level of per-
ceived social support. A total of 83 patients
had a moderate level of perceived social sup-
port (55.70%), while 66 patients had a high
level of perceived social support (44.30%). See
Table 3 for details.

Univariate analysis of loneliness

Univariate analysis was conducted with age,
sex, place of residence, educational level, mon-
thly family income, marital and child status,
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Table 1. General information on loneliness in elderly patients with digestive tract tumors: univariate
analysis (n=149)

Project Nucn;::; of Perc(e(:);)t age s';%?g';;efg) P Cohen’s f/d
Age 0.599 0.253
65-69 66 44.30 31.34+2.66
70-79 65 43.62 31.11+2.67
80-89 14 9.40 30.71+2.23
>90 4 2.68 32.5+1.91
Gender 0.324 0.209*
Male 102 68.46 31.04+£2.70
Female a7 31.54 31.59+2.40
Place of residence 0.001 0.051
Rural area 61 40.94 32.39+2.20
Town 50 33.55 30.36+2.37
City 38 25.51 30.47+2.87
Degree of education 0.543 0.054
Elementary school and below 61 40.94 31.39+2.60
Middle school 44 29.53 31.20+2.31
High school And vocational school 33 22.14 31.03+3.14
Junior college 6 4.03 31.33+2.87
Bachelor degree or above 5 3.36 30.04+1.81
Monthly Household income 0.001 0.152
<5000 yuan 31 20.81 34.29+0.73
5000-10000 yuan 90 60.40 31.3+1.78
>10000 yuan 28 18.79 27.57+1.31
Marriage and child status 0.001 0.137
Married 116 77.85 30.58+2.52
Lose a spouse 30 18.87 32.8+2.06
Divorced 3 3.28 33.33£0.58
No children 5 3.36 34.60+0.54
Having children 144 96.64 30.10+2.58
Career 0.978 0.003
Farmer 61 40.94 31.29+2.62
Retire 38 25.51 31.16+£2.84
Liberal professions 50 33.55 31.22+2.50
Payment Method 0.001 0.128
Employee medical insurance 38 25.51 31.24+2.73
Resident medical insurance 103 69.13 30.84+2.40
Self-funded 8 5.36 35
Belief 0.608 0.049*
Have 26 17.45 31.11+£2.30
Not have 123 82.55 31.24+2.69
Smoke 0.348 0.204%*
Have 101 67.79 31.05+£2.72
Not have 48 32.21 31.58+2.37
Drink alcohol 0.172 0.266*
Have 92 61.74 31.95+2.77
Not have 57 38.26 31.64+2.32
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Disease diagnosis

Rectal malignant tumor 30
Colon malignant tumor 23
Gastric malignant tumor 25
Esophageal malignant tumor 26
Pancreatic malignant tumor 11
Liver malignant tumor 32
Gallbladder malignant tumor 2
Disease duration
<6 months 59
6-12 months 32
1-3 years 30
>3 years 28
Treatment methods
1 type 27
2 types 101
3 types 21
Disease informed status
Completely unaware 30
Partially informed 60
Fully informed 59
TNM Clinical stages
Clinical stages | 31
Clinical stages Il 90
Clinical stages IlI 28

0.522 0.121
20.13 31.1+2.72
15.43 31.39+2.19
16.78 30.76+£2.60
17.45 31.27+2.37
7.38 31.45+£3.32
21.48 31.68+2.76
1.35 27.5+£0.71
0.001 0.097
39.60 29.38+2.58
21.48 33.41+1.32
20.13 32.33+1.79
18.79 31.39+1.85
0.528 0.021
18.12 30.62+2.73
67.79 31.32+2.58
13.99 31.47+2.66
0.001 0.141
20.13 27.53+1.36
40.26 30.70+1.41
39.61 33.62+1.16
0.001 0.141
20.81 27.81+1.76
60.40 31.51+1.87
18.79 34.07+£0.72

Explanatory note: *Cohen’s f/d.

occupation, medical insurance payment meth-
od, religious beliefs, smoking history, alcohol
consumption history, disease diagnosis, dis-
ease duration, treatment method, disease
awareness, and TNM clinical stage as the inde-
pendent variables and scores on the CLS as
the dependent variable. The analysis revealed
that marital and child status, family income,
medical insurance payment method, duration
of illness, place of residence, disease aware-
ness, and TNM clinical stage were the main fac-
tors influencing loneliness (P<0.05). See Table
1 for details.

Multivariate analysis of loneliness

Multiple regression analysis was also conduct-
ed. The variables that were significant in the
univariate analysis were entered in to the mul-
tiple regression model as predictors: the
patient’s marital and child status, place of resi-
dence, family income, medical insurance pay-
ment method, duration of illness, disease
awareness, and TNM clinical stage of the tumor.
The dependent variable was the total score on
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the CLS. Each variable was assigned as follows:
marital status: married, with children = O, wid-
owed, divorced = 1, no children = 2; monthly
household income: >10000 yuan = 0, 5000-
10000 yuan = 1, <5000 yuan = 2; medical
insurance payment method: resident medical
insurance = 0, provincial and municipal employ-
ee medical insurance = 1, self-funded = 2; dis-
ease duration: <6 months = O, >3 years = 1,
1-3 years = 2, 6-12 months = 3; disease aware-
ness: completely unaware = O, partially aware =
1, completely aware = 2; TNM clinical staging of
tumors: clinical stage | = O, clinical stage Il = 1,
clinical stage Ill = 2; residence: urban = O,
urban =1, rural = 2.

To examine the outcomes of the generalized lin-
ear regression model and to avoid the influence
of multicollinearity on the model, an omnibus
test was used to test the collinearity of the
independent variables. The likelihood ratio chi
square value range for this study was 276.075,
with 7 degree of freedom and P<0.001, thus
indicating the effectiveness of the applied
model. The results revealed that marital and
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Table 2. Disease uncertainty and dimension
scores of elderly patients with digestive tract
malignant tumors (n=149)

Project Nirtt:g:f Score (X +S)
Disease uncertainty 33 135.06+8.15
Ambiguity 13 58.60+5.07
Complexity 7 27.49+2.84
Inconsistency 7 23.48+2.22
Unpredictability 6 25.03+2.17

Table 3. Perceived social support and dimen-
sion scores of elderly patients with gastroin-
testinal malignant tumors (n=149)

Project Number of ggore (% +5)
entries

Perceived social support 12 59.69+5.9

Family support 4 23.74+2.38

Friend support 4 18.21+2.39

Other support 4 17.99+2.34

child status, family income, medical insurance
payment method, duration of illness, disease
awareness, and TNM clinical staging were sig-
nificant predictors of loneliness among elderly
patients with digestive tract tumors (P<0.05),
whereas place of residence was not a signifi-
cant predictor (P>0.05). See Table 4 for details.

Correlation analysis of loneliness, disease
uncertainty, and perceived social support

Spearman’s correlation analysis revealed that
scores on the CLS were positively correlated
with total scores on the MUIS-A as well as
scores of its four dimensions (the r values were
all positive, indicating positive correlations).
Specifically, the correlation of CLS scores with
the MUIS-A total score, the uncertainty dimen-
sion, the complexity of the disease dimension,
and the unpredictability dimension were signifi-
cant at P<0.001. Scores on the CLS were sig-
nificantly negatively correlated with the total
score of the PSS as well as scores on its four
dimensions (the r values were all negative, indi-
cating negative correlations) (P<0.001). See
Table 5 for details.

Analysis of the mediating effect of perceived
social support on the relationship between
loneliness and disease uncertainty

Structural equation modelling was performed
using the SPSSPRO software, and path analy-
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sis was conducted with perceived social sup-
port as the mediating variable, disease un-
certainty as the independent variable, and
loneliness as the dependent variable. The cor-
rected results indicated that the model had a
good fit, and the results of the z test were also
significant (P<0.001), further confirming the
robustness of the model. The data analysis
revealed that social support partially mediated
the relationship between disease uncertainty
and loneliness, with the mediator accounting
for 57.20% of the total effect, which is [-0.094
+ 0.596/-0.141 + (-0.56)] * 100%. For details,
please refer to Figure 1.

Discussion

Status of loneliness in patients during treat-
ment

The results of this study revealed that the mean
score on the CLS among elderly patients receiv-
ing treatment for digestive tract tumors was
31.22+2.62 points, which indicated a high lev-
el of loneliness. A total of 111 patients (74.50%)
scored above 30 points, while 38 patients
(25.50%) scored between 25 and 30 points.
This finding is consistent with the results of
other scholars [17] and indicate that the
patients in this study all experienced varying
degrees of loneliness, with higher scores indi-
cating stronger feelings of loneliness. Lone-
liness refers to an individual’s subjective feel-
ing of being in a state of social isolation, often
accompanied by feelings of isolation from oth-
ers, isolation from society or a lack of contact
with others or society [18]. Elderly patients with
digestive tract tumors face greater difficulty
and risks during treatment, higher mortality
rates, low patient tolerance, multiple comor-
bidities, and weakened immune function. Dur-
ing treatment, side effects such as vomiting,
leukopenia, pain, fever, diarrhea, and damage
to the skin and important organs - especially
side effects caused by chemotherapy, radiation
therapy, or immune-targeted therapy - can lead
to decreased compliance with treatment. Pa-
tients who experience these side effects are
more prone to negative psychological emotions
such as loneliness, anxiety, and fear. Res-
earchers have reported that loneliness is also a
mechanism by which social cognitive factors
affect depression. Severe loneliness may even-
tually lead to depression [19], and some severe-
ly depressed patients may exhibit suicidal
behavior, which in turn affects their survival.

Am J Transl Res 2024;16(11):6758-6769
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Table 4. Multivariate analysis of loneliness in elderly patients with digestive tract tumors during treat-
ment (n=149)

Lower limit of Upper limit of

Parameter Coefficient Standard error Wald value P value 95% confidence 95% confidence

interval interval
Constant 27.0999 0.187 20932.854 0.001 26.732 27.466
Monthly household income 0.91 0.25 13.301 0.001 0.421 1.399
Disease awareness 1.728 0.202 73.039 0.001 1.332 2.124
Disease duration 0.216 0.094 5.282 0.022 0.032 0.4
Marriage and child Status 0.394 0.191 4.247 0.039 0.019 0.768
Place of residence 0.047 0.114 0.171 0.679 0.271 0.177
Payment Method 0.305 0.155 3.873 0.049 0.001 0.608
TNM stages 0.704 0.217 10.539 0.001 0.279 1.129

Table 5. Correlation analysis of loneliness, disease uncertainty, and perceived social support in el-
derly patients with digestive tract tumors (n=149)

) ) ) .. Comple- ) ) ... Social  Famil Friend  Other
Project Loneliness uncertainty Ambiguity .p Inconsistency Unpredictability y
xity support support support support
Loneliness 1
Uncertainty 0.745%** 1
Ambiguity 0.647***  0,792%** 1
Complexity 0.57 ***  0.704*** (0.556*** 1
Inconsistency 0.256** 0.41%** 0.071* 0.054* 1
Unpredictability 0.215** 0.464%** 0.112* 0.155%* 0.351*** 1
Social support  -0.494***  -0.407*** -0.44%** -0.328%** -0.048* -0.073* 1
Family support -0.384*** -0.311*** .0.295*** -0.253** -0.038* -0.085* 0.79™" 1
Friend support -0.416*** -0.302*** -0.365*** -0.295*** -0.048* -0.008* 0.834"" 0.554*** 1
Other support  -0.395***  -0.361*** -0.394*** -0.216** -0.114* -0.118* 0.7727" 0.448*** 0.572%** 1
Explanatory note: ***P<0.001, **P<0.05, *P>0.05
Loneliness
) * B***
Perceive Disease
; : -0.591*** :
social support Uncertainty
0.7 s 0.7M‘* 0.7 0.614¥** 0.238F** g
Famlly Friend Other AmbIQUIty Comple Inconsis Unpred|c
support support support xity tency tability

Figure 1. Structural model diagram for testing the mediating effect of loneliness, disease uncertainty, and perceived
social support in elderly patients with digestive tract tumors during treatment.

Factors affecting loneliness during patient

treatment

Influence of general and clinical data: This
study revealed that marital and child status,
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family income, medical insurance payment
method, disease awareness, disease course,
and TNM clinical stage are the main factors
affecting patients’ loneliness during treatment.
Patients who are divorced, widowed, or child-
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less in their marital and child status have a
higher level of loneliness, which is consistent
with the systematic evaluation results of Deckx
et al. [20]. Spouses and children can accom-
pany and take care of them carefully and can
also provide spiritual or economic support in
the selection of treatment plans, reducing
patients’ worries and fears. The lower the fam-
ily income is, the greater the degree of loneli-
ness experienced by patients, which is consis-
tent with the findings of other scholars [21].
Patients with low family income may experi-
ence self-blaming due to treatment costs, and
some may voluntarily give up subsequent treat-
ment and distance themselves from social
interactions. Due to progress in cancer treat-
ment, the cost of antitumor treatment has also
increased, and the proportion of patients with
out-of-pocket expenses is expected to increase.
The reimbursement ratio of employee medical
insurance is higher than that of resident medi-
cal insurance, and self-paying patients have
the highest sense of loneliness. Patients are
anxious about treatment costs, so they actively
reduce social activities and develop feelings of
loneliness. When patients are fully aware of
their condition, their sense of loneliness is
highest, and increased fear of death may exac-
erbate their loneliness. Clinical analysis of
tumor TNM staging revealed that patients in
the middle and late stages had higher levels of
loneliness, lower survival rates and a tendency
to develop a pessimistic and hopeless mental-
ity, thus increasing their sense of loneliness
[22]. The results of the disease course revealed
that patients in the middle stage of the disease
had a greater sense of loneliness. These pa-
tients may be worried about the recurrence and
cost of the disease. As the disease progresses,
their sense of loneliness decreases, which may
be due to increased psychological resilience
and confidence in treatment. Multivariate anal-
ysis revealed that the P value for residential
areas was greater than 0.05, indicating a weak
correlation. This finding may have been due to
limitation with respect to sample characteris-
tics or refinement of residential area class-
ification.

Status of disease uncertainty during patient
treatment: The overall uncertainty score of
elderly patients with digestive tract malignant
tumors surveyed in this study was high, with a
mean MUIS-A score of 135.06+8.15 points.
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The lowest score was 114 points, and the high-
est score was 160 points. Disease uncertainty
is closely related to psychological capital, im-
plicit behavior, and cognitive abilities of pa-
tients [23]. Disease uncertainty among cancer
patients mainly stems from their lack of clarity
regarding how the disease will affect treatment
efficacy and their quality of life. Many factors,
such as the risk of disease recurrence and the
pressure of multiple treatments during follow-
up, can also cause patients to experience dis-
ease uncertainty.

Perceived social support during treatment: The
mean scores on the PSSS was 59.69+5.96
points, with the scores ranging from 47 to 78
points. Perceived social support refers to an
individual’s subjective perception and evalua-
tion of support from various sources, such as
family, others, and friends [24]. Perceived
social support is the actual help provided by
social interaction or relationships with individu-
als or the degree to which individuals perceive
being loved, cared for, and attached to social
groups [25]. Perceived social support is as an
important modifiable psychological factor for
individuals coping with stress, and it is rega-
rded as a protective external resource [26].
Compared with general digestive tract tumor
patients, elderly patients with malignant diges-
tive tract tumors have a greater treatment
response, more complications, older age, a
higher mortality rate, and greater difficulty in
treatment. During the treatment period, the
economic burden is heavy, and greater social
support promotes stronger self-management
motivation in patients [27].

Correlation analysis between loneliness, dis-
ease uncertainty, and perceived social sup-
port: Spearman’s correlation analysis revealed
that scores on the CLS were significantly cor-
related with disease uncertainty and its four
dimensions, with correlation coefficients of
0.745, 0.647, 0.57 (P<0.001), 0.256, and
0.251 (P<0.01), respectively. Higher scores
indicated higher levels of loneliness. The re-
sults of this study were consistent with the find-
ings of other scholars [28]. Some patients lack
knowledge about their diagnosis, treatment,
and survival. Furthermore, adverse reactions to
and complications from treatment can also
lead to strong feelings of loneliness in patients.
The negative impact of disease uncertainty on
patients’ emotions not only interferes with their
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ability to search for information related to the
disease but also leads to a decrease in patient
compliance and a degradation of their role,
resulting in the inability to continue treatment.
The correlation coefficients between loneliness
and social support as well as its three dimen-
sions were -0.494, -0.384, -0.416, and -0.395,
respectively (P<0.001). Higher scores on the
PSSS indicated higher levels of perceived
social support and thus lower levels of loneli-
ness. Researchers have studied the correlation
between perceived social support and psycho-
logical resilience among colorectal cancer
patients [29]; a high level of perceived social
support was shown to reduce adverse reac-
tions, such as loneliness, depression, or fear,
thereby significantly improving the self-regula-
tion ability of cancer patients to combat the
disease. The mediation analysis revealed that
social support had a negative effect on loneli-
ness (non-standardized coefficient = -0.141,
standardized coefficient = -0.094). Social sup-
port can reduce feelings of loneliness; disease
uncertainty significantly positively predicted
loneliness (non-standardized coefficient =
0.596, standardized coefficient = 0.896), thus
emphasizing the core role of disease uncertain-
ty in exacerbating individual experiences of
loneliness. When implementing interventions
against loneliness, emphasis should also be
placed on reducing disease-related uncertain-
ty. Social support had a significant negative
impact on disease uncertainty (non-standard-
ized coefficient = -1.33, standardized coeffi-
cient = -0.591). This finding indicates that
increasing social support can effectively reduce
individuals’ uncertainty when facing diseases,
further indicating that social support is an
important resource for alleviating loneliness
and uncertainty. Social support accounted for
57.20% of the total effect of disease uncertain-
ty on loneliness, indicating that social support
partially mediated the effect and is only one
factor affecting disease uncertainty and loneli-
ness rather than the only factor.

Summary

Owing to time and topic constraints, the desi-
gn of this study was not detailed enough and
was conducted at a single medical institution.
Convenience sampling was also used, and the
sample size was not large enough, which may
have resulted in selection bias. The results are
only applicable to elderly patients with diges-
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tive tract tumors who are receiving tumor treat-
ment during hospitalization; therefore, the
results may not be applicable to other tumor
patients who are discharged after treatment is
completed.

In summary, the negative emotions of loneli-
ness in elderly patients with digestive tract
tumors are closely related to disease uncer-
tainty and perceived social support. There is
currently no specific method for treating loneli-
ness, and the main treatment methods are lim-
ited to alleviating patient symptoms and improv-
ing function. Malignant tumors are chronic
diseases, and the correct model of the doctor-
patient relationship should be a participatory
approach [30]. The uncertainty of illness in-
cludes physiological, psychological, and spiri-
tual aspects related to loneliness and depres-
sion. Therefore, medical staff should not only
develop a correct comprehensive cancer treat-
ment plan but also pay special attention to
patients’ uncertainty of illness. Through the
joint participation of doctors and patients in
symptom management education, integrated
medical and nursing management, and the
development of other new treatment technolo-
gies, the level of patients’ disease uncertainty
can be reduced, thereby improving treatment
compliance, increasing comfort, reducing dis-
ease uncertainty, and mitigating loneliness and
anxiety. With high levels of social support,
especially from family members, patients can
be full of hope and confidence in treatment,
and they can also recover their physical str-
ength quickly during the treatment cycle. The-
refore, medical personnel should pay special
attention to the psychological changes of pa-
tients during the treatment process; provide
sufficient care and support; actively guide
patients to make full use of external resources;
help patients understand care from family,
friends and other aspects; broaden patients’
networks, information and other support res-
ources; enhance patients’ understanding of
social support levels; and fully exert the power
of patients’ inner positive beliefs, thereby re-
ducing patients’ loneliness and disease uncer-
tainty and achieving a good prognosis and
recovery from the disease.
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