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Abstract

Background Physical symptoms negatively affect lung cancer patients’emotional well-being and quality of life. It
remains understudied about what psychosocial factors may buffer the negative impact of physical symptoms. This
study examines how illness perceptions moderate the impact of physical symptoms on depression and quality of life,
and further considers gender differences.

Methods A cross-sectional study was conducted on 316 lung cancer patients from Shanghai Chest Hospital in
Shanghai, China, between July and September 2021. Participants completed questionnaires assessing physical
symptoms, depression, quality of life, and illness perceptions.

Results Hierarchical regression analyses revealed significant two-way interactions between physical symptoms

and illness timeline perceptions on both depression (3=0.12, P=0.028) and quality of life (3 =-0.13, P=0.010).
Additionally, significant three-way interactions involving physical symptoms, illness perceptions, and gender were
found. Specifically, iliness consequences perceptions interacted with physical symptoms and gender to predict
depression (3=0.17, P=0.012), while personal control (3=0.14, P=0.022) and treatment control (3=0.17,P=0.017)
interacted similarly to predict quality of life. Simple slope analyses indicated that positive illness perceptions alleviated
the negative effects of physical symptoms on depression and quality of life, particularly in females.

Conclusions These findings indicate that facilitating positive illness perceptions may buffer the adverse effects of
physical symptoms on depression and quality of life. Personalized psychological interventions aimed at enhancing
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patients'illness beliefs through positive psychological and behavioral strategies may contribute to improved coping

and overall well-being.

Keywords Lung cancer, Physical symptoms, Depression, Quality of life, lliness perceptions

Background

According to the 2020 Global Cancer Report, the inci-
dence and mortality rates of lung cancer rank first in
China [1]. Lung cancer-related physical symptoms sig-
nificantly impair patients’ emotional well-being and qual-
ity of life [2, 3]. Heavy symptom burden reduces patients’
treatment compliance, diminishes treatment outcomes,
and leads to poor disease prognosis [4, 5]. Given these
challenges, it is crucial to investigate potential psycho-
social factors that may buffer the negative impact of
physical symptoms on patients’ emotional well-being and
quality of life. The present study aimed to investigate how
patients’ illness perceptions moderate the association of
physical symptoms with depression and quality of life,
and further explore whether this moderating effect would
further depend on patients’ gender.

Existing literature has documented an association
between physical symptoms and depression, as well as
quality of life, in lung cancer patients [6, 7]. The Com-
mon-Sense Model of Illness Self-Regulation [8—10] pro-
vides a theoretical framework for understanding this
relationship, positing that illness perceptions as key
mediators. Illness perceptions refer to individuals’ cog-
nitive interpretations of the illness, shaped by their per-
sonal experiences, knowledge, values, beliefs, and needs
[10]. According to the model, distressing cancer-related
physical symptoms, such as pain and fatigue, can trigger
negative illness perceptions, such as viewing the disease
as uncontrollable or highly disruptive to their lives. These
negative illness perceptions can then exacerbate emo-
tional distress and further diminish the quality of life [8].

Although prior research has demonstrated the medi-
ating role of illness perceptions in linking physical
symptoms to psychological outcomes and quality of life
[11-13], it remains unknown whether individual differ-
ences in illness perceptions also moderate this associa-
tion. Individuals’ perceptions of illness are shaped by a
variety of social and individual factors, such as person-
ality, life experience, cultural beliefs, and social support
[14]. Patients with more positive illness perceptions may
interpret physical symptoms as controllable and less
threatening fostering greater coping efficacy and con-
fidence in treatment and recovery [15, 16]. This adap-
tive appraisal could mitigate the detrimental effects of
symptoms on emotional well-being and quality of life.
In contrast, patients with more negative illness percep-
tions may magnify the perceived threat of symptoms,
interpreting them as unmanageable and life-disrupting.
Consequently, these individuals are likely to experience

heightened distress and poorer quality of life when faced
with physical symptom burden [17].

Existing literature has demonstrated that a certain
variable that acts as a mediator in a correlation may also
serve as a moderator in the same relationship [18, 19]. For
example, in a cross-sectional study on 249 undergradu-
ate students, protective behavioral strategies mediated
the relationship between self-regulation and drinking
problems; at the same time, the authors also found that
behavioral strategies moderated the relationship between
self-regulation and drinking problems, with the use of
protective behavioral strategies reducing the negative
consequences of drinking for individuals with poor self-
regulation [18]. Thus, individual differences in illness
perceptions may also moderate the association between
physical symptoms and depression, as well as quality of
life.

Current study

This cross-sectional study aimed to examine the moder-
ating effect of illness perceptions on the association of
physical symptoms with depression and quality of life, in
lung cancer patients. We hypothesized that patients with
more positive illness perceptions would experience fewer
negative effects of physical symptoms on depression and
quality of life compared to those with more negative ill-
ness perceptions. Furthermore, we explored whether the
moderating effect of illness perceptions would further
depend on patients’ gender.

Previous research has shown that when coping with
cancer-related stress, female patients exhibit a greater
tendency to seek social support from their social net-
works [20] and are more inclined to express their emo-
tions compared to their male counterparts [21]. This
active engagement in support-seeking and emotional
expression may facilitate adaptive cognitive restructuring
of illness——for example, by reframing the symptoms as
manageable or transient through shared problem-solving
or emotional validation. As a result, the buffering effect
of illness perceptions is likely more pronounced among
female cancer patients than male cancer patients.

Methods

Study design and participants

From July to September 2021, the study was carried out
at Shanghai Chest Hospital in Shanghai, China. The
hospital is well known for its treatment and research in
lung cancer, so it attracts patients in need from all over
the country. A convenience sampling technique was
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employed. Upon patients’ admission to the oncology
department, the research team conducted a thorough
review of the patient’s medical records to screen for eli-
gibility. Patients who met the screening criteria were
approached and informed about the study. Eligible and
willing participants who provided their consent were
enrolled and completed a cross-sectional survey mea-
suring demographic information, clinical characteristics,
and the variables of interest. This study was approved
by the ethics committee at the School of Public Health
at Shanghai Jiao Tong University School of Medicine
(SJUPN-201915). All participants signed informed
consent.

The inclusion criteria included: (a) diagnosed with lung
cancer through cytological or histological examination;

Table 1 Demographic and clinical characteristics of 316 lung
cancer patients

Variable M (SD) Fre-
quen-
cy
(%)*®

Age (years) 61.87(9.57)

Gender

Male 236 74.7
Female 80 253
Education
Elementary school or lower 83 26.3
Junior high school 88 278
Senior high school 87 275
College or higher 58 184
Marital status
Married 287 90.8
Single/divorced/widowed 29 9.2
Percentage of family income spent on can-
cer treatment for the past year
<50% 151 47.8
50-100% 45 14.2
>100% 57 18.0
Occupation
Full-time 22 7.0
Part-time 1 0.3
Sick leave/unemployed/retired 282 89.2
Months since diagnosis (month) 14.12(22.16)
Cancer stage
| 21 6.6
Il 14 44
Il 83 263
v 163 516
Treatment received
Chemotherapy 254 804
Surgery 106 335
Radiotherapy 53 16.8
Targeted therapy 117 370

? Percentages may not add up to 100% because of missing data
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(b) age>18 years old; and (c) expected survival time of
three months or more. The exclusion criteria included:
(a) severe mental disorders or cognitive impairments;
(b) poor language ability with inability to understand
the study materials. A total of 350 patients were ini-
tially recruited for the survey. Ultimately, 316 patients
agreed to participate and completed the questionnaire
survey, resulting in a response rate of 90.3% (n=350).
The enrolled patients ranged from 24 to 81 years old
(M=61.87, SD =9.57). Of this group, 74.7% (n=316) were
male, and 81.6% (7 =316) had an education level of high
school or below. The average time since cancer diagnosis
was 14.12 (SD =22.16) months. Additional demographic
and clinical characteristics are reported in Table 1.

Measures

Physical symptoms

Physical symptoms were assessed via the Chinese version
of the European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire for Lung
Cancer Module (QOL-LC13) [22, 23], which comprises
13 items designed to assess 9 physical symptoms associ-
ated with lung cancer or its treatment, such as coughing,
dyspnea, and chest pain. In this study, patients rated the
severity of symptoms experienced in the past week on a
scale ranging from (1) not at all to (4) very much. Because
item 13 assesses pain relief with painkillers, the total
score of the initial 12 items was used to assess the sever-
ity of physical symptoms, with higher scores indicating
greater symptom severity. The internal reliability of the
12-item scale is 0.72 in this study.

Iliness perceptions

Illness perceptions were evaluated using the Brief Illness
Perception Questionnaire (BIPQ) [24, 25]. This question-
naire consists of 9 items, with each item representing an
independent subscale designed to evaluate patients’ per-
ception across various dimensions of their illness. In this
study, the scoring for the four illness perception dimen-
sions we utilized is as follows: (1) Illness consequences
(How much does your illness affect your life? ) ranging
from (0) no affect at all to (10) severely affects my life,
with higher scores indicating more negative perceptions
of illness consequences; (2) Illness timeline (How long do
you think your illness will continue? ) ranging from (0)
a very short time to (10) forever, with higher scores indi-
cating more negative perceptions of illness timeline; (3)
Personal control (How much do you feel you can control
your illness? ) ranging from (0) absolutely no control to
(10) extreme amount of control, with higher scores indi-
cating more positive perceptions of personal control;
and (4) Treatment control (How much do you think the
treatment you are receiving, such as medication, can help
control your illness? ) ranging from (0) not at all to (10)
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extremely helpful, with higher scores indicating more
positive perceptions of treatment control.

Depression

Depression was assessed using the depression subscale of
the Chinese version of the Hospital Anxiety and Depres-
sion Scale (HADS) [26, 27]. The depression subscale com-
prises 7 items, scored on a 4-point scale. Patients rated
the severity of each symptom they experienced over the
past week. Regarding the depression subscale, similar to
our previous published study [28], the item-total correla-
tion for item 10, “I have lost interest in my appearance”
(r=0.07), was significantly lower than the correlations
for the other items in the subscale (ranging from 0.31
to 0.57). Furthermore, removing item 10 increased the
internal reliability of the depression subscale from 0.65
to 0.74. Therefore, we decided to exclude item 10 and
impute its score with the average score of the remaining 6
items. Based on the results of a previous validation study
conducted in Chinese cancer patients [29], a total score
of 8 was established as the cutoff point for probable diag-
noses of depressive disorders.

Quality of life

The 5-level EQ-5D version (EQ-5D-5 L) was used to
assess the quality of life [30]. The EQ-5D descriptive sys-
tem comprises five dimensions: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression, each
with 5 levels ranging from (1) no problems to (5) extreme
problems. Health utility values for the patients were cal-
culated based on the Chinese residents’ health preference
model [31]. Higher utility values represent better quality
of life for patients. In the present study, the internal reli-
ability of the scale is 0.68.

Statistical analysis

Statistical analyses were performed using SPSS 26.0. Pre-
liminary analyses included descriptive statistical analyses
and correlation analyses among variables of major inter-
est. Pearson correlations were performed to assess the
associations between the variables of interest and sample

Table 2 Descriptive statistics and correlations of study variables
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characteristics to identify potential covariates to be con-
trolled for in subsequent analyses.

To test the moderation of four dimensions of illness
perceptions, we conducted four hierarchical regression
models, one for each dimension of illness perceptions,
separately. In step 1, potential covariates and the main
effects of physical symptoms and illness perception were
entered. In Step 2, the two-way interaction terms (physi-
cal symptoms x illness perception, physical symptoms x
gender, illness perception x gender) were entered. In Step
3, we entered the three-way interactions among gender,
illness perception, and physical symptoms. All variables
were centered before the regression analyses to reduce
multicollinearity. To decompose significant interactions,
simple slope tests were conducted following the recom-
mendations of Aiken and West [32] by comparing the
associations of physical symptoms with depression and
quality of life at high (M +1SD) vs. low (M - 1SD) scores
on illness perceptions, or between males and females.

Results

Preliminary analyses

Descriptive statistics and bivariate correlations of study
variables were reported in Table 2. The average sever-
ity of physical symptoms was 166.72 (SD=127.66). The
average depression score was 3.11 (SD=3.10). In this
sample, 9.5% (n=316) of patients were above the thresh-
old for probable depressive disorder. As was shown in
Table 2, there was a negative correlation between educa-
tion level and depression (r = -0.13, P=0.018), as well as
a negative correlation between age and quality of life (r =
-0.12, P=0.046). Therefore, education level and age were
included as covariates in subsequent hierarchical regres-
sion analyses.

Regression analyses

Depression as the outcome variable

Two-way interaction between physical symptoms
and illness timeline perceptions Table 3 presents the
results of hierarchical regression analyses with four ill-
ness perceptions as moderators. There was a significant

Variable Mean SD 1 2 3 4 5 6 7 8 9

1. Physical symptoms 166.72 127.66 1.00 — — — — — — — —
2. lllness consequences 5.78 3.13 026" 1.00 — — — — — — —
3. llness timeline 571 3.23 0217 026" 1.00 — — — — — —
4. Personal control 5.96 292 020" 020" 0.00 1.00 — — — — —
5. Treatment control 7.65 2.28 024" -0.10 -0.10 031" 1.00 — — — —
6. Depression 3.1 3.10 033" 025" 0217 0227 0227 1.00 — — —
7. Quality of life 0.88 0.16 049" 026" 019" 017 0.18" 034" 1.00 — —
8. Age 6187 957 013" -0.06 0.10 -0.04 -0.07 0.08 -0.13" 1.00 —
9. Education — — -0.08 0.05 -0.04 0.04 0.05 012" 0.03 030" 1.00

"P<0.05,"P<0.01
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Table 3 Hierarchical regression analyses of physical symptoms, illness perceptions, gender, and their interactions on depression

B R? AR? df F
lliness consequences
Step 1 0.15 0.15 298 1336
Education -0.11
Physical symptoms 028"
llIness consequences 018"
Gender -0.06
Step 2 017 0.01 295 1.68
Physical symptoms x illness consequences -0.04
Physical symptoms x gender -0.13
lliness consequences x gender -0.02
Step 3 0.18 0.020 294 646
Physical symptoms x illness consequences x gender 017
lliness timeline
Step 1 0.14 0.14 276 1141
Education -0.090
Physical symptoms 030™
lliness timeline 0.14"
Gender -0.05
Step 2 0.17 003 273 320°
Physical symptoms X illness timeline 012
Physical symptoms x gender -0.130
lliness timeline x gender -0.02
Step 3 0.15 0.00 272 0.02
Physical symptoms X illness timeline x gender -0.01
Personal control
Step 1 0.14 0.14 282 1191
Education -0.09
Physical symptoms 0307
Personal control 015"
Gender -0.05
Step 2 0.16 0.01 279 1.21
Physical symptoms x personal control 0.03
Physical symptoms x gender -0.12
Personal controlx gender 0.03
Step 3 0.16 0.00 278 0.32
Physical symptoms x personal control x gender 0.04
Treatment control
Step 1 0.14 0.14 290 11.83"
Education -0.09
Physical symptoms 029"
Treatment control 0.14"
Gender -0.05
Step 2 0.16 0.02 287 1.76
Physical symptoms x treatment control 0.05
Physical symptoms x gender -0.12
Treatment control x gender 0.06
Step 3 017 0.01 286 3.01
Physical symptoms x treatment control X gender -0.13

*P<0.05,"P<0.01, ""P<0.001
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physical symptoms x illness timeline perceptions inter-
action (p=0.12, P=0.028). Simple slope test (see Fig. 1a)
indicated that the association between physical symp-
toms and depression was stronger among patients with
more negative perceptions of illness timeline (i.e., per-
ceiving their illness as having a longer timeline) (f=0.42,
P<0.001) compared to those with more positive percep-
tions (i.e., perceiving their illness as having a shorter time-
line) (=0.18, P=0.029). These results suggest that more
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positive perceptions of illness timeline may alleviate the
detrimental effect of physical symptoms on depression.

Three-way interaction among physical symptoms, ill-
ness consequences perceptions, and gender There was
a significant physical symptoms x illness consequences
perceptions x gender interaction (f=0.17, P=0.012).
Simple slope analyses (see Fig. 1b and c) showed that
among female patients, those with more positive percep-
tions of illness consequences (i.e., perceiving their illness
as less disruptive) physical symptoms were not signifi-
cantly associated with depression (f = -0.02, P=0.910);
conversely, for those with more negative perceptions of

More positive perceptions of illness timeline

(perceiving the illness as having a shorter timeline)
= = More negative perceptions of illness timeline
(perceiving the illness as having a longer timeline)

a 5.00 ;

4.00 A

3.00 A

Depression

low

high

Physical symptoms

More positive perceptions of illness consequences
(perceiving the illness as less disruptive)

b 5.00 ;
4.00 A

= -

.2 3.00 A1 _ -
-
5 2.00 4 _ -
——

1.00 4

0.00 " :

low high

Physical symptoms——Female

== = More negative perceptions of illness consequences
(perceiving the illness as more disruptive)

¢ 500 7

4.00 A

b

=3

S
1

54

S

(=}
I

Depression

1.00 -~

0.00
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Physical symptoms——Male

Fig.1 The two-way interaction effect of illness timeline perception and physical symptoms on depression (a); the three-way interaction effect of physical

symptoms X illness consequences x gender on depression (b, c)



Yang et al. Health and Quality of Life Outcomes (2025) 23:64

illness consequences (i.e., perceiving their disease as more
disruptive), physical symptoms were positively associated
with depression (f=0.27, P=0.042). In contrast, among
male patients, regardless of their illness consequences
perceptions, physical symptoms were positively associ-
ated with depression (all P<0.05). These results suggested
that positive perceptions of illness consequences may buf-
fer the detrimental effect of physical symptoms on depres-
sion, but only among female patients.

Quality of life as the outcome variable

Two-way interaction between physical symptoms and
illness timeline perceptions As is shown in Table 4,
there was a significant physical symptoms x illness time-
line perceptions interaction (p = -0.13, P=0.010). As is
shown in Fig. 2a, for patients with more negative percep-
tions of illness timeline (i.e., perceiving their illness as
having a longer timeline), the association between physi-
cal symptoms and quality of life (p = -0.61, P<0.001) was
stronger than those with more positive perceptions of
illness timeline (i.e., perceiving their illness as having a
shorter timeline) (B = -0.34, P<0.001). These results sug-
gest that more positive perceptions of illness timeline buf-
fer the detrimental effect of physical symptoms on quality
of life.

Three-way interaction among physical symptoms, ill-
ness personal control perceptions, and gender As
is presented in Table 4, there was a significant physical
symptoms x illness personal control perceptions x gen-
der interaction (p =0.14, P=0.022). As is shown in Fig. 2b
and ¢, among female patients, for those with more posi-
tive perceptions of illness personal control (i.e., perceiving
higher personal controllability for their illness) (B = -0.20,
P=0.149), physical symptoms were not significantly asso-
ciated with quality of life; whereas for those with more
negative perceptions of illness personal control (i.e., per-
ceiving lower personal controllability for their illness),
physical symptoms were negatively associated with qual-
ity of life (B = -0.86, P<0.001). In contrast, among male
patients, physical symptoms were negatively associated
with quality of life regardless of perceptions of illness
personal control (all P<0.05). These results suggest that
positive perceptions of illness personal control may buffer
the negative detrimental effects of physical symptoms on
quality of life, but only among female patients.

Three-way interaction among physical symptoms, ill-
ness treatment control perceptions, and gender There
was a significant physical symptoms x illness treat-
ment control perceptions x gender interaction (f=0.17,
P=0.017). As is shown in Fig. 2d and e, among female
patients, the association between physical symptoms
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and quality of life was stronger (p = -0.97, P<0.001) for
those with more negative perceptions of illness treatment
control (i.e., perceiving the illness as less controllable
through treatment) than those with more positive percep-
tions of illness treatment control (i.e., perceiving the ill-
ness as more controllable through treatment) (p = -0.33,
P=0.005). In contrast, among male patients, physical
symptoms were negatively associated with quality of life
regardless of perceptions of illness treatment control (all
P<0.05). These results suggest that the buffering effect of
positive perceptions of illness treatment control was only
significant among female patients.

Discussion

The present study takes the first step in investigating the
moderating role of illness perceptions on the associa-
tion of physical symptoms with depression and quality of
life in patients with lung cancer. We also examined the
gender differences in this moderating effect. Our find-
ings are generally in line with the hypotheses. We found
that positive perceptions of the illness timeline buffered
the negative impact of physical symptoms on depression
and quality of life. Moreover, the buffering effects of the
perception of illness consequences, personal control,
and treatment control were significant only in female
patients. Importantly, it should be noted that approxi-
mately 82.3% of the patients in our sample were in stages
II to IV of lung cancer, indicating a predominance of
advanced-stage cases. These patients often experience
more severe physical symptoms and psychological bur-
dens. In such contexts, palliative care plays a vital role—
not only in managing symptoms and improving life
expectancy but also in supporting emotional well-being
and enhancing quality of life. In this context, our findings
underscore the value of targeting patients’ illness percep-
tions as part of supportive interventions.

Our findings indicate that having more positive per-
ceptions of the illness timeline (i.e., perceiving the illness
timeline as short) helps alleviate the detrimental impact
of physical symptoms on depression and quality of life.
Patients with positive perceptions of their illness timeline
tend to perceive the illness as temporary, controllable,
and having a minimal impact on their lives, with effec-
tive treatment options. Recent research has uncovered a
positive association between positive illness perceptions
and milder depression, along with an improved quality of
life [33]. These patients with positive perceptions tend to
view the burden of symptoms as a relatively minor threat
to their overall well-being [16]. This diminished perceived
threat instills confidence in patients, enabling them to
take effective measures in coping with their illness, thus
mitigating the negative impact of physical symptoms on
their emotional well-being and quality of life. In contrast,
holding a negative attitude toward the illness may lead
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Table 4 Hierarchical regression analyses of physical symptomes, iliness perceptions, gender, and their interactions on quality of life

B R? AR? df F
lliness consequences
Step 1 027 027 305 28217
Age -0.09
Physical symptoms 043"
llIness consequences 015"
Gender -0.10
Step 2 0.28 0.01 302 0.99
Physical symptoms x illness consequences -0.06
Physical symptoms x gender -0.05
lliness consequences x gender -0.05
Step 3 0.28 0.00 301 0.00
Physical symptoms x illness consequences x gender -0.00
lliness timeline
Step 1 0.26 0.26 281 2426
Education -0.07
Physical symptoms 046"
lliness timeline -0.09
Gender -0.10
Step 2 0.28 0.02 278 251
Physical symptoms X illness timeline 013"
Physical symptoms x gender -0.07
lliness timeline x gender 0.01
Step 3 0.28 0.00 277 093
Physical symptoms X illness timeline x gender 0.06
Personal control
Step 1 026 0.26 287 25547
Education -0.08
Physical symptoms 046"
Personal control 0.08
Gender -0.10
Step 2 0.26 0.01 284 0.97
Physical symptoms x personal control 0.07
Physical symptoms x gender -0.07
Personal controlx gender 0.02
Step 3 0.28 0.01 283 530"
Physical symptoms x personal control x gender 014
Treatment control
Step 1 025 0.25 292 24917
Education -0.08
Physical symptoms 046"
Treatment control 0.07
Gender -0.10"
Step 2 0.26 0.01 289 0.70
Physical symptoms x treatment control 0.05
Physical symptoms x gender -0.08
Treatment control x gender 0.01
Step 3 0.27 0.02 288 579"
Physical symptoms x treatment control x gender 017"

*P<0.05,""P<0.01,""P< 0.001
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patients to be more sensitive to bodily discomfort, poten-
tially escalating into a catastrophic perception of physical
symptoms, thereby exacerbating depression and reducing
the quality of life [34]. It is also plausible that individu-
als with a positive illness perception are more inclined to
seek assistance from medical professionals when faced
with symptoms [35]. Support from healthcare providers
and other social support networks can enhance patients’
confidence in managing the illness, allowing for a more
effective handling of physical symptoms.

Moreover, we found that the buffering effect of illness
perception was only significant among female patients.
One potential explanation may be related to gender dif-
ferences in stress coping. Research has indicated that
female cancer patients are more inclined to seek sup-
port from social networks [20]. Besides, female can-
cer patients show greater emotional expressivity than
male patients [21]. Emotionally expressive coping has
also been linked to improved psychological adjustment
and physical health among breast cancer patients [36].
Through seeking support and expressing emotions with
social partners, female patients likely have more oppor-
tunities to reappraise their disease from a more positive
perspective. Consequently, the buffering effect of posi-
tive illness perceptions may be more pronounced among
female patients. More studies are needed to confirm this
finding.

Implication

Our findings have implications for the development of
interventions for managing symptoms and improving
psychological adjustment of lung cancer patients. The
results indicate that facilitating positive illness percep-
tions may be beneficial for reducing the negative impact
of physical symptoms on depression and quality of life,
especially for female patients. Thus, future interventions
on lung cancer symptom management should incorpo-
rate a psychoeducation component on how to develop
positive illness perceptions. Such psychoeducation can
be delivered by trained oncology nurses, clinical psychol-
ogists, or social workers. In settings with limited access
to mental health professionals, nurses, and other non-
specialist staff can be trained to deliver brief, structured
interventions, integrating them into routine care. Addi-
tionally, digital or remote psychoeducational programs
may help increase accessibility and sustainability in real-
world clinical practice. Moreover, given the finding that
the buffering effect of illness perception is more salient
among female patients, the design of the psychoeduca-
tion should also be tailored to the psychosocial needs of
female patients. For example, nurses providing patients
with health education about the disease and personal-
ized emotional support can improve symptoms, self-
management, and quality of life [37]. Mindfulness-based
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cognitive therapy aims to promote positive illness per-
ceptions and beliefs that can reduce the level of negative
illness perceptions, and improve psychological distress
and quality of life [38].

Limitations

The present study has several limitations. First, the study
used a cross-sectional design, which resulted in cor-
relational findings, making it impossible to conclude
the association between physical symptoms, depres-
sion, and quality of life. Subsequent longitudinal stud-
ies are needed for further validation. Second, there is
the reason for caution over the findings’ generalizability
to other patient stages, given that the bulk of the study’s
patients are in Stage III & IV. Further studies with a wider
range of phases are necessary to confirm and extrapo-
late the results for different stages of the disease. Third,
most participants had limited education (high school or
lower), which may influence illness perception forma-
tion and limit generalizability. While our study found
no significant associations of education level with ill-
ness perception dimensions, future studies should verify
these findings in more educated populations, as cognitive
aspects of illness representations may vary with educa-
tional attainment. Fourth, although the study was car-
ried out in a renowned hospital that saw patients from all
across the nation, the sample’s representativeness is lim-
ited because the study was conducted at a single center.
Future multi-center studies that include a more diverse
patient population may improve the external validity of
the results. Finally, the use of EQ-5D-5 L—though cho-
sen to minimize respondent burden and validated in
Chinese populations—does not capture the multidimen-
sional functional quality of life domains (e.g., role func-
tioning and cognitive functioning). Future studies should
integrate multidimensional quality of life measures, such
as the European Organization for Research and Treat-
ment of Cancer Quality of Life Questionnaire-Core 30
(EORTC QLQ-C30) to further examine how physical
symptoms and illness perceptions interact with these
specific quality of life dimensions.

Conclusions

In conclusion, our study has demonstrated that facilitat-
ing positive illness perceptions can alleviate the negative
impact of physical symptoms on depression and qual-
ity of life. Moreover, we found this moderating effect of
illness perception was more salient in female patients.
Future psychological interventions could target patients’
illness perceptions in a personalized manner, employing
positive psychological and behavioral strategies to help
patients better cope with the effects of the disease.
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