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Abstract

Background Psychological distress is a prevalent unpleasant experience faced by many cancer patients. However, the psy-
chological distress among gastrointestinal (GI) cancer patients is scarcely explored. Moreover, the association between
psychological distress and quality of life in different genders has yet to be explored.

Aims To explore the psychological distress among GI cancer patients and examine its association with quality of life among
different genders.

Methods This study was a cross-sectional study. A total of 237 gastrointestinal cancer patients completed the distress ther-
mometer and the Functional Assessment of Chronic Illness Therapy-General.

Results The mean score of psychological distress of the participants was 3.04 (SD=2.90). A greater proportion of female
gastrointestinal cancer patients (52.8%) had clinically relevant psychological distress compared to males (35.9%). The qual-
ity of life was negatively associated with their psychological distress (B= —1.502, 95%CI: —2.759 to — 0.245, p=0.019)
among gastrointestinal cancer patients. Such association was stronger among males compared to females in gastrointestinal
cancer patients (Interaction term, B= —1.713, 95%CI: — 3.123 to—0.303, p=0.017).

Conclusions These findings suggest that healthcare providers should attach their attention to gastrointestinal cancer patients’
psychological distress, especially females. Longitudinal studies could adopted to track the changes in psychological distress
and its association with quality of life over time among different genders. In future intervention studies, the focus of psycho-
logical interventions needs to be gender-specific.
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Introduction cases in 2020 (two-thirds of the world’s total) [2]. In spite of

their high incidence, the mortality of GI cancers is relatively

Gastrointestinal (GI) cancer is a term for the group of cancers
that affect the digestive system, which includes esophageal
cancer, stomach cancer, colorectal cancer, pancreatic cancer,
liver cancer, etc. [1]. In China, GI cancers, including liver can-
cer, esophageal cancer, and gastric cancer, created a massive
burden of cancer incidence, with 1.21 million newly diagnosed

< Wen Lu
luwen@hnca.org.cn

> Yongyi Chen
414700595 @qq.com

Hunan Cancer Hospital, Changsha, Hunan 410013,
People’s Republic of China

Nursing Department, The Third Xiangya Hospital,
Central South University, Changsha, Hunan 410013,
People’s Republic of China

high due to poor prognosis and late-stage manifestation[3]. GI
cancers accounted for 45% of all cancer deaths in 2020[3]. The
poor prognosis, treatment-related side effects and burden often
lead GI cancer patients to suffer from negative emotions [4].
Psychological distress is defined as an unpleasant experi-
ence that can make the patient have difficulty coping with the
disease, the symptoms, or the treatment [5]. It is prevalent
at different time points in fighting the illness among cancer
patients. Measured by the distress thermometer, psychologi-
cal distress is suffered by 25.3% to 71.7% of breast cancer
patients [6], 49.04% of lung cancer [7], and 35% to 91% of
patients with different cancer types [8—10]. An increasing
emphasis is placed on the psychological distress experienced
by cancer populations. However, limited evidence on psy-
chological distress among GI cancer patients exists. Previous
research notes that psychological distress not only brings
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unpleasant experiences but also further impacts the patients’
treatment compliance and outcomes [11]. Therefore, early
recognition and identification of psychological distress are
vital for helping GI patients to survive their disease journey.

Previous studies also have investigated the association
between psychological distress and quality of life among
cancer patients. For example, a descriptive cross-sectional
study found that psychological distress was correlated with
the quality of life among breast cancer patients [12]. Simi-
lar results were also observed among other cancer groups
[13—17]. Therefore, the existing studies revealed the negative
association between psychological distress and quality of life
among cancer patients.

With the existing evidence on the relationship between
psychological distress and quality of life, there is no research
to investigate whether there are gender differences in such
relationships. Whether gender and psychological distress
have interactions on association with the quality of life
remains unknown and is warranted to be explored. However,
there is reason to hypothesize gender differences in the rela-
tionship between psychological distress and quality of life.
For instance, males and females have different responses and
actions when facing psychological distress [18]. The varying
reactions may have an influence on the association between
psychological distress and quality of life. Females usually
are more likely to externalize emotional expressions [19].
Therefore, it is hypothesized that the impact of psychologi-
cal distress on quality of life is more severe in males.

In light of the aforementioned research gaps, this study
aimed to explore the psychological distress among GI can-
cer patients and examine its association with quality of life
among different genders. We hypothesized that psychologi-
cal distress among GI cancer patients was prevalent and it
was negatively associated with the quality of life. Further-
more, the association was stronger in males.

Methods

A descriptive, correlational cross-sectional study was
conducted. This study was approved by the Institutional
Review Board at Hunan Cancer Hospital (Approval Number:
SBQLL-2020-141) and conducted in accordance with the
Declaration of Helsinki. The report of this study conformed
to the STrengthening the Reporting of OBservational studies
in Epidemiology.

Participants
In this study, GI patients were recruited by convenience sam-
pling between May and October 2022 from a tertiary cancer

hospital in the Chinese Mainland. This tertiary cancer hospi-
tal is a provincial public hospital that serves cancer patients

@ Springer

from both the rural and urban areas in this province. GI can-
cer patients who were 18 or above years old, receiving treat-
ments, informed of their illness, and capable of reading and
understanding the questions were invited to participate in
this study. However, those with mental impairments judged
by the physicians and participating in other psychological
interventions were excluded.

Measures
Sociodemographic and clinical characteristics

A structured information questionnaire was used to meas-
ure the participants’ sociodemographic characteristics (i.e.
age, gender, education level, marital status, occupation) and
clinical characteristics (diagnosis, stage of cancer, time since
diagnosis and whether having other diseases).

Psychological distress

Participants’ psychological distress was measured by the
distress thermometer. The distress thermometer is a self-
reported instrument used to assess the respondents’ extent
of psychological distress from the previous week. It includes
one single item being responded to from O (no distress) to
10 (extreme distress). A higher score indicates more severe
psychological distress. The cut-off score of 4 indicates clini-
cally relevant psychological distress. The Chinese version
of the distress thermometer was validated in 4815 cancer
patients and showed its appropriateness among Chinese can-
cer patients [20]. The distress thermometer showed good
discriminating accuracy, and the sensitivity and specificity
for a cut-off of 4 were 0.81 and 0.88, respectively [21].

Functional Assessment of Chronic lliness
Therapy-General

Functional Assessment of Chronic Illness Therapy-General
(FACT-G) is a 27-item scale used to measure the quality of
life of cancer patients. It consists of four dimensions: physi-
cal, social, emotional and functional wellbeing. Each item
was responded to with a five-point Likert scale, ranging from
‘O=not at all’ to ‘4=very much’. The total score ranges
from O to 108, with a higher score indicating a better quality
of life [22]. The Chinese version demonstrated had the same
four dimensions as the original version. The Cronbach o
coefficients were above 0.8 for the four dimensions, indicat-
ing that the Chinese version of FCAT-G had good reliability
[23]. The factor analysis demonstrated that the four factors
accounted for 65.8% of the total variance, representing good
construct validity [23].
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Data collection procedure

The data was collected by research assistants, who had
received training on how to collect data using question-
naires. The research assistants approached the eligible par-
ticipants and invited them to participate in this study a week
after their admission. All the participants were provided with
comprehensive information about this study, including the
purpose, potential benefits, or harms of the study. Sufficient
time was given to the participants to ask any questions they
had regarding the study, enabling them to make an informed
decision about their participation. Participating in this study
was totally voluntary, and declining to participate would not
have any impact on their treatment or care. Once the partici-
pants provided their consent to participate, they indepen-
dently completed the questionnaires. In case of any inquiries
or doubts about the questionnaire items, the research assis-
tants were available to provide explanations and assistance.

Data analysis

We used R software version 4.3.0 to analyze the data. The
sociodemographic and clinical characteristics, as well as the
participants’ psychological distress and quality of life, were
summarized using appropriate descriptive statistics, includ-
ing means (standard deviations) for normative continuous
data or median (inter-quartile range) for skewed data and
n(%) for categorical data. Univariable analyses, i.e., Pearson
correlation, t-test, and analysis of variance, were conducted
to explore the association between the sociodemographic
and clinical characteristics and quality of life. In order to
explore the association between psychological distress
and quality of life, multiple linear regression analysis was
conducted with quality of life as the independent variable
using the entry method. The sociodemographic and clinical
characteristics that showed significant association (p <0.25)
with quality of life in univariable analysis were adjusted. In
addition, interaction terms were used to investigate whether
the association between psychological distress and quality
of life differed in terms of gender. P-values below 0.05 were
regarded as statistically significant, with the exception of the
interaction analyses, which employed p-values below 0.10.

Results

Sociodemographic characteristics
of the participants

A total of 237 GI cancer patients participated in this study.
The participants’ mean age was 54.35 (SD=10.54). Most
of the participants were male (n= 184, 77.6%), married
(n=223,94.1%), farmers (n=99, 41.8%), had an education

level of junior high school (n=284, 35.4%), and lived in the
rural area (n= 164, 69.2%). Regarding the clinical related
characteristics, 176 participants (74.3%) were diagnosed
with liver cancer and 169 (71.3%)were at Stage III or
above. About half of them (n=131, 55.2%) had a disease
course with cancer less than 6 months. The majority of them
(n=181, 76.4) had other chronic diseases.

Psychological distress of Gl cancer patients

The mean score of psychological distress of the participants
was 3.04 (SD=2.90). Among all the 237 participants, 94
(39.7%) participants had clinically relevant psychological
distress (score >4). Among males, 66 (35.9%) participants
had clinically relevant psychological distress (score >4),
whereas among females, 28 (52.8%) had clinically relevant
psychological distress (score >4). As shown in Fig. 1, the
proportion of participants with clinically relevant psycho-
logical distress differed significantly between males and
females (p =0.026).

The association between psychological distress
and quality of life

The univariable analysis results showed that the variables,
namely, education, marital status, residence, occupation,
diagnosis, stage of cancer, and whether having other chronic
diseases, were associated with quality of life at p <0.25.

1 (1) =4.95. p = 0.03, Vg, = 0.13, Clggy, [0.00. 1.00]. 1, = 237
p=0868 p=126e-04
100
66
80% (35.9%)
28
70% (52.8%)
0%
S Psychological Distress
g 50 [FPsychological distress=4
E DPsychological distress<4
40%
118
30% 1 (64.1%)
25
— (47.2%)
(n=53) (n=184)
Female Male
Gender

Fig. 1 Proportion of psychological distress >4 in males and females
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Therefore, these variables were adjusted when conducting
the linear regression analysis. As shown in Table 1, model
0 was the linear regression model between the quality of
life and these sociodemographic and clinical characteris-
tics. Model 1 was conducted, including gender, psycho-
logical distress, and their interaction effect, by adjusting
the above variables. The results showed that the GI can-
cer patients’ quality of life was negatively associated with

their psychological distress (B= —1.502, 95%CI: —2.759
to—0.245, p=0.019). The associations between psychologi-
cal distress and quality of life showed significant interac-
tion with gender (B= —1.713, 95%CI: —3.123 to — 0.303,
p=0.017). In males, psychological distress had a greater
association with the quality of life. The gender differences
in the association between psychological distress and quality
of life are presented in Fig. 2.

Table 1 The association

! . Variables B 95%CI1 SE t p-value

between psychological distress

and quality of life Model 0
Education
Primary school or below (Ref)
Junior high school —-0.883 —6.507,4.742 2.854 -0.309 0.757
Senior high school 1.472 —5.088, 8.033 3.329 0442 0.659
College or above 4.781 —3.089, 12.651 3.994 1.197 0.233
Marital status
Married (Ref)
Unmarried/divorced/widowed —10.043 —18.668,—1.418 4377 —2.295 0.023
Residence
Rural (Ref)
Urban 6.196 1.1366, 11.255 2.567 2414 0.017
Occupation
Employees/self-employed entrepreneurs (Ref)
Farmers 0.530 —5.636, 6.696 3.129  0.169 0.866
Retired/unemployed -5987 —11.783,-0.191 2941 -2.036 0.043
Other —-7.160 —15.711,1.390 4.339 -1.650 0.100
Diagnosis
Liver cancer (Ref)
Colorectal cancer 6.992 —0.735,14.718 3.920 1.783 0.0759
Bile duct cancer —3.642 —11.346,4.062 3909 —-0.932 0.353
Other —-7.960 —18.046,2.127 5.118 —1.555 0.121
Stage of cancer
Stage I (Ref)
Stage 11 —12.950 -21.770,—-4.130 4475 -2.894 0.004
Stage II1 —11.292 -19.303,-3.280 4.065 —2.778 0.006
Stage IV —15.772 —-25.966,—-5.578 5.172 —3.049 0.003
Not clear —6.133 —20.946,8.681 7.517 —0.816 0.415
Whether having other chronic diseases
No (Ref)
Yes —8.569 —13.435,-3.703 24690 -3471 <0.001
Model 1
Gender
Female (Ref)
Male 4.868 -2.001,11.736  3.485 1.397 0.164
Psychological distress -1.502 -2759,-0.245 0.638 —2.355 0.019
Gender and psychological distress -1.713 -3.123,-0.303 0.715 —2.395 0.017

Ref reference category of categorical variable

B unstadardised coefficient, CI confident interval, SE standard error
Model O: adjusted R?=0. 136, F=3.312, p <0.001; model 1: adjusted R>=0.388, F=38.865, p<0.001
ANOVA (model 0, modell): F=31.208, p<0.001
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Fig.2 The association between psychological distress and quality of
life among different genders

Discussion

This study investigated the psychological distress among
GI cancer patients and explored its association with qual-
ity of life among different genders. This kind of knowledge
could contribute to a better understanding of the association
between psychological distress and quality of life and inform
healthcare providers of specific attention to which gender.
Current evidence on the prevalence of psychological dis-
tress among different cancer patients is inconsistent. This
study found that 94 (39.7%) participants had clinically rel-
evant psychological distress (score >4). This prevalence was
lower than those reported in some studies [24, 25] but higher
than other studies conducted in China using distress ther-
mometer [26, 27]. These differences may be related to the
variations in cancer type and study populations in different
contexts. For example, Hong et al. reported that the preva-
lence of clinically significant psychological distress was
76.97% among newly diagnosed gastric cancer [25]. As psy-
chological distress was more prominent among newly diag-
nosed cancer patients [28], the prevalence of psychological
distress reported by Hong et al. was much higher than that
of our study. In this study, we investigated GI cancer patients
receiving treatment in inpatient wards. The relatively high

prevalence of psychological distress indicates that healthcare
providers should attach their attention to the psychological
distress of GI cancer patients.

Moreover, we found that the proportion of GI patients
with significant psychological distress was higher in females
than in males. This finding was similar to other studies [29,
30]. This may be attributed to the fact that when facing dif-
ficult situations, men usually present more positive attitudes
and higher psychological flexibility, which were related to
less psychological distress [31]. In contrast, women demon-
strated more depressive symptoms, anxiety, and functional
limitations than men [32]. This result implies that female
GI cancer patients are more vulnerable to psychological dis-
tress, and healthcare professionals need to pay more atten-
tion to female GI cancer patients.

This study also found that the GI cancer patients’ qual-
ity of life was negatively associated with their psychosocial
distress. Those GI cancer patients who had higher levels of
psychological distress were more likely to have a worse qual-
ity of life. This result confirmed similar findings in previous
studies [16, 17, 25]. Furthermore, this study revealed varia-
tions in the link between psychological distress and quality
of life across different genders. Among GI cancer patients,
males exhibited a stronger negative association between psy-
chological distress and quality of life compared to females.
This gender-based difference could be attributed to several
plausible explanations. First, women are more likely to have
stronger social support networks and tend to seek support
from others [33]. Strong social support can buffer against
the negative effects of psychological distress on their quality
of life [34]. Conversely, males often suppress their negative
emotions, even when experiencing psychological distress,
thereby exacerbating the impact on their quality of life [35].
Additionally, individual differences in how men and women
perceive and process psychological distress may also con-
tribute to this difference. Characteristics such as personality
traits, resilience, and cognitive patterns might vary between
genders [36]. These differences may also influence the asso-
ciations between psychological distress and quality of life.
Apart from these psychosocial factors, biological differences
exist between different sexes [37]. Hormonal variations can
influence stress responses and coping mechanisms when fac-
ing challenging situations [18]. Recent research has found
that women may have a greater stress response than men
[38]. The divergent responses to stress might contribute to
variations in the way psychological distress is associated
with quality of life. However, it is crucial to recognize that
the underlying reasons for the observed gender differences
in the association between psychological distress and qual-
ity of life among GI cancer patients are likely to be complex
and multifaceted. Further research is needed to explore these
factors more deeply and provide a clearer understanding of
the mechanisms underlying this gender-based disparity.
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The study highlights a paradox where male GI cancer
patients might have a lower prevalence of clinically sig-
nificant psychological distress compared to other groups,
yet the distress they experience has a stronger association
with their overall quality of life. These findings indicate
that healthcare providers should be aware of this disparity
and the potential for psychological distress to affect male
patients’ quality of life disproportionately. Consequently,
it becomes imperative for healthcare professionals to iden-
tify clinically significant psychological distress among
male GI cancer patients. When such distress is present,
healthcare services specifically targeting psychological
distress should be considered to address and alleviate its
impact on their quality of life.

Implications

In this study, we found that the psychological distress among
GI cancer patients was pretty high. Their psychological dis-
tress was negatively associated with quality of life. Further,
we found that this kind of association is stronger among
male GI cancer patients. The findings of this study had
specific implications for clinical practice. First, given the
relatively high prevalence of psychological distress, due
attention should be paid to this population. Routine screen-
ing for psychological distress needs to be incorporated into
the care of GI cancer patients. Then, timely support can be
provided by healthcare providers. Second, healthcare provid-
ers need to pay more attention to GI cancer patients who are
more vulnerable to psychological distress. In this study, the
significantly higher proportion of female GI cancer patients
with psychological distress emphasizes the need for health-
care providers to recognize the specific vulnerabilities and
challenges faced by female GI cancer patients. Third, the
discrepancy of association between psychological distress
and quality of life implies that healthcare providers need to
address the psychological distress of GI cancer patients of
different genders appropriately. For females, interventions
may need to address specific stressors that contribute to high
psychological distress, such as body image issues, fear of
recurrence, or social support needs. For males, healthcare
providers may need to focus on the potential underlying rea-
sons that may lead to a strong association between psycho-
logical distress and quality of life. Recognizing that male
patients may hide their distress, healthcare providers should
create a safe and non-judgmental environment to encourage
emotional expression. Additionally, strategies, such as pro-
viding information or education about the possible impact of
psychological distress on their quality of life, are essential to
prompt them to promote their active coping and seek avail-
able support.

@ Springer

Strengths and limitations

This study had several strengths. To our best knowledge,
this study was the first of its kind to explore the psycho-
logical distress among GI cancer patients and explore its
associations with quality of life among different genders.
The findings contributed to the existing body of knowl-
edge on psychological distress in GI cancer patients and
enhanced our understanding of how psychological distress
is associated with quality of life among individuals of dif-
ferent genders.

Despite its strengths, it is important to acknowledge
the limitations of this study. Firstly, all the participants in
this study were recruited from a single hospital using con-
venience sampling, which may lead to selection bias and
limit the generalizability of the findings. To improve the
external validity of future research, it is crucial to recruit
participants from multiple sources using more diverse
sampling methods, such as complex or multi-stage sam-
pling[39]. Secondly, it is worth noting that the majority of
the study sample consisted of males (77.6%), reflecting the
predominance of males among GI cancer patients. Future
studies should include a balanced representation of males
and females in their samples to verify the results.

Conclusions

Almost 40% of GI cancer patients had clinically relevant
psychological distress. More female GI cancer patients
(52.8%) had psychological distress than males (35.9%).
Their psychological distress was negatively associated
with quality of life. Moreover, this kind of association was
stronger in male GI cancer patients. Longitudinal studies
could be adopted to track the changes in psychological
distress and its association with quality of life over time
among different genders. In future intervention studies, it
is suggested that psychological interventions be developed
with consideration of gender differences.
Supplementary information.
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