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Background: Postoperative cognitive dysfunction and psychological problems 
seriously affect the quality of life and recovery of lung cancer patients. As 
an emerging psychological intervention method, mindfulness-based stress 
reduction (MBSR) has been widely recognized and applied in the medical field.
Objectives: Evaluating the effectiveness of MBSR as an intervention for 
postoperative cognitive dysfunction and psychological resilience in lung cancer 
patients.
Methods: A total of 86 patients who underwent lung cancer surgery in our 
hospital from January 2022 to December 2023 were enrolled in this study. The 
research subjects were divided into the control group and the research group 
by using the method of random number table, each with 43 cases. The control 
group used conventional care, while the research group used mindfulness-
based stress reduction. Differences in outcome indicators between the two 
groups were assessed through the relevant assessment tools, with statistically 
significant differences defined as a p-value of < 0.05.
Results: Before the intervention, there were no significant differences in 
cognitive functioning, psychological resilience, self-efficacy, cancer-induced 
fatigue, and sleep quality scores between the two groups (p > 0.05). After 
8 weeks of intervention, Montreal Cognitive Assessment (MoCA), Connor-
Davidson Resilience Scale (CD-RISC), and General Self-Efficacy Scale (GSES) 
scores were elevated in both groups, and in the research group, the MoCA 
scores (26.23 ± 1.45 vs. 25.05 ± 1.17, p < 0.001), the CD-RISC total score 
(66.26 ± 8.27 vs. 61.79 ± 7.93, p = 0.012), and GSES score (30.19 ± 3.27 vs. 
26.37 ± 2.31, p < 0.001) were significantly higher than those of the control 
group. In addition, Piper Fatigue Scale score (PFS) and Pittsburgh Sleep Quality 
Index (PSQI) scores decreased in both groups after the intervention. Behavioral 
fatigue (4.02 ± 1.28 vs. 4.61 ± 1.37, p = 0.045), emotional fatigue (3.28 ± 1.39 vs. 
3.93 ± 1.40, p = 0.033), somatic fatigue (3.81 ± 1.30 vs. 4.47 ± 1.37, p = 0.026), 
and cognitive fatigue (4.07 ± 1.39 vs. 4.72 ± 1.37, p = 0.031) were significantly 
lower in the research group than in those in the control group, as was the total 
sleep quality score (8.63 ± 1.59 vs. 11.12 ± 1.31, p < 0.001).
Conclusion: MBSR can effectively improve postoperative cognitive function, 
enhance psychological resilience, and alleviate cancer-induced fatigue, and 
sleep disorders in lung cancer patients.
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Introduction

Lung cancer is one of the malignant tumors with the highest 
morbidity and mortality rates worldwide (1–3). According to 
Global Cancer Statistics 2022, there are approximately 2.48 million 
new cases of lung cancer, accounting for 12.4% of all cancer cases, 
and approximately 1.8 million deaths, accounting for 18% of all 
cancer-related deaths (4). With advancement in medical technology, 
the treatment of lung cancer has become increasingly abundant, 
including surgery, radiotherapy, chemotherapy, and targeted 
therapy (5–8). Surgical resection is still the main treatment for lung 
cancer patients, but postoperative complications and psychological 
problems have gradually become important factors affecting 
patients’ prognosis. Among them, postoperative cognitive 
dysfunction (POCD) is a common postoperative neurological 
complication in lung cancer patients, which manifests itself as 
memory loss, decreased attention, and impaired executive function, 
which seriously affects the patients’ quality of life and recovery 
process (9–11). Moreover, the trauma of surgery, uncertainty, and 
side effects of treatment often lead to anxiety, depression, and a 
decrease in psychological resilience, further exacerbating the 
physical and psychological burdens (12–15). Psychological 
resilience refers to an individual’s ability to cope positively and 
recover when facing adversity, trauma, or significant stress (16). For 
lung cancer patients, it is crucial to maintain good psychological 
resilience, which not only helps patients to better cope with the 
disease and the various difficulties in the treatment process but also 
promotes their overall physical and psychological recovery.

While traditional nursing care provides essential medical 
support, it often fails to address the multifaceted psychological and 
cognitive challenges faced by lung cancer patient’s post-surgery. 
Currently, there is a lack of structured, evidence-based psychological 
interventions tailored to this population to alleviate POCD and 
enhance psychological resilience. MBSR is a new psychological 
intervention method that has been widely researched and applied 
in the medical field in recent years (17, 18). By guiding patients to 
pay attention to the current internal experience and external 
environment, MBSR cultivates patients’ awareness and acceptance 
of their own emotions, thoughts, and physical sensations, and helps 
them to regulate emotions, reduce pressure, and enhance 
psychological well-being (19). It has been proven that MBSR is 
effective in the treatment of a variety of chronic diseases and 
psychological disorders (20–22). It provides a novel approach or a 
method for improving POCD and enhancing psychological 
resilience in patients with lung cancer. The purpose of this study 
was to explore the intervention of MBSR on POCD and the 
psychological recovery ability of lung cancer patients through a 
randomized controlled design and related assessment tools. This 
study aims to deeply analyze the application value and mechanism 
of positive pressure and decompression therapy in lung cancer 
patients, thereby providing a theoretical basis and practical 
guidance for optimizing rehabilitation treatment programs.

Materials and methods

General information

A total of 86 lung cancer patients who underwent surgical 
treatment in our hospital from January 2022 to December 2023 were 
enrolled in this study. Using the random number table, the subjects 
were divided into the research group (43 cases) and the control group 
(43 cases). The control group underwent conventional care, while the 
research group applied MBSR in addition to conventional care. All 
patients and their families were fully informed of the study protocol, 
voluntarily agreed to participate, and signed the informed consent 
form. The study was reviewed and approved by the Medical Ethics 
Committee of our hospital.

Inclusion and exclusion criteria

Inclusion criteria included: (1) confirmed diagnosis in accordance 
with the relevant lung cancer criteria of the Chinese Medical 
Association Lung Cancer Clinical Diagnosis and Treatment Guidelines 
(2018 edition); (2) Karnofsky performance status score ≥70; (3) 
expected survival time >6 months; (4) patients with good conscious 
state and communication ability, and reading and writing ability; and 
(5) complete clinical data. Exclusion criteria included: (1) combination 
of other malignant tumors or major diseases; (2) physical dysfunction; 
(3) hearing, vision, speech disorders, and cognitive dysfunction; (4) 
surgical intolerance; (5) distant metastases; (6) pregnancy or lactation; 
and (7) previous psychological or psychiatric disorders.

Intervention

The control group includes patients who receive conventional 
care. Follow the doctor’s instructions to implement perioperative 
diagnostic and therapeutic activities; closely observe the patient’s 
condition changes and vital signs; explain to the patients about lung 
cancer and surgery; understand the patient’s psychological state 
through communication, and use verbal communication to patiently 
guide their emotions; and conduct follow-up visits by telephone every 
2 weeks after the patient’s discharge from the hospital to learn about 
their postoperative recovery and provide targeted health guidance. 
The intervention period was 8 weeks.

The research group includes patients who apply MBSR intervention 
along with conventional care. In order to ensure the intervention effect, 
the research group set the number of participants in each group to be 
8–10 cases, which was divided into 5 groups in total, and the patients’ 
families were encouraged to participate. Lectures were conducted in 
the activity room of lung cancer surgery in individual groups, with a 
single course of 2.5 h of explanation and demonstration, 60 min of 
practice, 30 min of experience sharing, and on-site Q&A and weekly 
lectures were conducted for a total of 8 weeks.

https://doi.org/10.3389/fneur.2025.1689318
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Ji et al.� 10.3389/fneur.2025.1689318

Frontiers in Neurology 03 frontiersin.org

	(1)	 Mindfulness of breathing (1st and 2nd week): First, introduce 
the theoretical knowledge related to MBSR to the group 
members, and talk about the intervention program, process, 
and main content. Patients should be instructed to take a 
comfortable position, adjust their breathing, pay attention to 
how air enters and exits the body, and focus on breathing 
exercises. Afterward, focus on the body scanning from feet to 
head, perceive the sensation of different parts of the body, take 
the body as a whole organism, and feel all kinds of physiological 
sensations, emotions, and thoughts. During the sensation 
process, regional tension may occur; there is no need to focus 
on it; go with the flow and perceive the tension and its 
diffusion area.

	(2)	 Sitting meditation (3rd and 4th week): The patient sits in a 
sitting position and starts by feeling the state of breathing, 
shifting the attention to ideas and thoughts without judgment, 
and experiencing the state of their occurrence and 
disappearance. Attention is shifted to the perception of the 
environment, experiencing movements and sounds in the 
surroundings, and carefully experiencing the changes in the 
heart and the body.

	(3)	 Walking Meditation (5th and 6th week): Look carefully at your 
surroundings and take a few minutes to feel everything around. 
Then start walking. During the walking process, shift your 
attention to walking, feel the sensation of the toes, feet, and 
heels in contact with the ground, the source of force, pay 
attention to how the arms are swinging and how the legs are 
walking, walk slowly, and perceive the completion of the 
process of each walking movement.

	(4)	 Self-exploration (7th and 8th week): First, breathing awareness, 
then body scanning, during which the patient is gradually 
exposed to fear, anxiety, or other unpleasant emotions and is 
allowed to perceive and identify with these emotions and to 
perceive the body’s feelings about them without having to deal 
with them. During the process, the patient may discover on his 
or her own the cause of the unpleasant emotion, begin to 
identify what was previously unidentified, and begin to give 
himself or herself enough space for mental activity. Common 
emotional adjustment strategies are taught to help the patient 
positively reappraise, accept, and rationally analyze, refocus, 
and replant.

Observation indicators

(1) Cognitive function: The Montreal Cognitive Assessment 
(MoCA) (23) was used to assess patients’ cognitive function. The 
scale includes eight cognitive domains, including attention and 
concentration, executive function, memory, language, visual 
structural skills, abstract thinking, calculation, and orientation, with 
a total score of 30 and ≥26 as normal. (2) Psychological resilience: 
The Connor–Davidson Resilience Scale (CD-RISC) (24) was used to 
assess the psychological resilience of the patients, which consists of 
three dimensions, namely, resilience, strength, and optimism, with 
a total score of 100, with higher scores indicating better psychological 
resilience. (3) Self-efficacy: The general self-efficacy scale (GSES) 
(25) was used to assess self-efficacy, with a score range of 10–40, 
which was positively correlated with self-efficacy. (4) 

Cancer-induced fatigue: The Piper Fatigue Score (PFS) (26) was 
used to evaluate the cancer-induced fatigue of patients. The scale 
consists of four dimensions: behavioral, emotional, somatic, and 
cognitive, and each dimension and the total score of PFS are 10 
points, with higher scores indicating more severe fatigue. (5) Sleep 
quality: The Pittsburgh Sleep Quality Index (PSQI) (27) was used to 
evaluate the total sleep quality of patients. The scale contains seven 
components; each component is scored on a 0–3 scale, and the 
cumulative score of each component is the total PSQI score, which 
ranges from 0 to 21, and the higher the score, the worse the patient’s 
sleep quality.

Statistical analysis

Statistical analysis and plots were performed using GraphPad 
Prism 8.0. Distributional data were expressed as mean ± standard 
deviation, and a t-test was used for comparison between two 
groups. Count data were expressed as the number of cases (%), and 
comparisons between the two groups were performed using the 
chi-square test, and when the theoretical frequency of the 
chi-square test was less than 5, the Fisher’s exact test was used. A 
p-value of < 0.05 was taken as the difference was 
statistically significant.

Results

General clinical data

General clinical data of age, gender, body mass index, education 
level, time of diagnosis, medical history, surgical history, lesion site, 
and tumor node metastasis (TNM) stage in the research group and the 
control group were not significantly different by t-test, chi-square test, 
or Fisher’s exact test (p > 0.05; Table 1).

Cognitive function

Before intervention, the MoCA scores of the research group and 
the control group were 23.16 ± 2.57 and 23.40 ± 2.07, respectively, and 
the difference between the two groups was not statistically significant 
(p = 0.645). After the intervention, MoCA scores increased in both 
groups, with the research group having significantly higher MoCA 
scores than the control group (26.23 ± 1.45 vs. 25.05 ± 1.17, p < 0.001; 
Figure 1).

Psychological resilience

Before intervention, there were no significant differences between 
the two groups in toughness (29.98 ± 4.26 vs. 30.23 ± 4.00, p = 0.775), 
strength (17.98 ± 2.70 vs. 17.23 ± 2.17, p = 0.163), optimism 
(8.98 ± 1.46 vs. 8.56 ± 1.42, p = 0.181), and total score (54.07 ± 7.92 
vs. 53.28 ± 7.85, p = 0.643). Toughness, strength, optimism, and total 
score increased in both groups after the intervention, and toughness 
(34.26 ± 3.13 vs. 32.47 ± 3.75, p = 0.018), strength (22.07 ± 2.29 vs. 
20.28 ± 1.92, p < 0.001), optimism (11.49 ± 1.49 vs. 10.14 ± 1.25, 
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p < 0.001), and total score (66.26 ± 8.27 vs. 61.79 ± 7.93, p = 0.012) 
were all significantly higher in the research group than in the control 
group (Figure 2).

Self-efficacy

Before intervention, the GSES scores of the research group and the 
control group were 22.40 ± 2.32 and 22.09 ± 2.07, respectively, and the 
difference between the two groups was not statistically significant 
(p = 0.525). After the intervention, self-efficacy scores increased in 
both groups, with the GSES scores of the research group significantly 

higher than those of the control group (30.19 ± 3.27 vs. 26.37 ± 2.31, 
p < 0.001; Table 2).

Cancer-caused fatigue

Before intervention, there was no statistically significant difference 
in the data of the indicators of PFS between the two groups (p > 0.05). 
After the intervention, behavioral fatigue (4.02 ± 1.28 vs. 4.61 ± 1.37, 
p = 0.045), emotional fatigue (3.28 ± 1.39 vs. 3.93 ± 1.40, p = 0.033), 
physical fatigue (3.81 ± 1.30 vs. 4.47 ± 1.37, p = 0.026), and cognitive 
fatigue (4.07 ± 1.39 vs. 4.72 ± 1.37, p = 0.031) scores were reduced and 
were significantly lower in the research group than in the control 
group (Table 3).

Sleep quality

Comparison of the data of PSQI indicators between the two 
groups of patients before intervention, the difference was not 
statistically significant (p > 0.05). After the intervention, sleep quality 
(1.51 ± 0.67 vs. 1.98 ± 0.74, p = 0.003), sleep speed (1.58 ± 0.70 vs. 
2.05 ± 0.75, p = 0.004), sleep duration (1.30 ± 0.60 vs. 1.63 ± 0.76, 
p = 0.030), sleep efficiency (1.14 ± 0.56 vs. 1.56 ± 0.77, p = 0.005), 
sleep disorders (1.58 ± 0.67 vs. 2.05 ± 0.75, p = 0.003), hypnotic drug 
(0.47 ± 0.51 vs. 0.79 ± 0.77, p = 0.023), day functioning (0.74 ± 0.49 
vs. 1.14 ± 0.92, p = 0.015), and total score (8.63 ± 1.59 vs. 11.12 ± 1.31, 
p < 0.001) in the research group were significantly lower than those of 
the control group (Table 4).

Discussion

This study investigated the intervention effect of MBSR on POCD 
and psychological resilience in lung cancer patients through a 
randomized controlled trial. The results showed that the research 

TABLE 1  Comparison of the general data for the two groups of patients.

Characteristic Research 
group 

(n = 43)

Control 
group 

(n = 43)

p-value

Age (years) 63.44 ± 12.58 63.97 ± 11.71 0.846

Men, n (%) 28 (65.12) 25 (58.14) 0.506

BMI, kg/m2 23.16 ± 2.33 22.86 ± 2.62 0.573

Educational level, n (%) – – 0.655

Primary school 20 (46.51) 18 (41.86) –

Junior high school 10 (23.26) 13 (30.23) –

Secondary and high 

school

8 (18.60) 9 (20.93) –

College, Bachelor’s 

Degree and above

5 (11.63) 4 (9.30) –

Time of diagnosis, 

month, n (%)

– – 0.907

<1 5 (11.63) 7 (16.28) –

1–3 11 (25.58) 12 (27.91) –

3–6 10 (23.26) 9 (20.93) –

>6 17 (39.53) 15 (34.88) –

Medical history, n (%) – – –

Hypertension 15 (34.88) 17 (39.53) 0.656

Diabetes 8 (18.60) 10 (23.26) 0.596

Coronary heart disease 5 (11.63) 4 (9.30) >0.999

Hypercholesterolemia 2 (4.65) 3 (6.98) >0.999

Surgical history, n (%) – – 0.387

No 18 (41.86) 22 (51.16) –

Yes 25 (58.14) 21 (48.84) –

Lesion site, n (%) – – 0.799

Right middle lobe 12 (27.91) 11 (25.58) –

Right lower lobe 20 (46.51) 17 (39.53) –

Upper left lobe 8 (18.60) 10 (23.26) –

Lower left lobe 3 (6.98) 5 (11.63) –

TNM staging, n (%) – – 0.532

I 25 (58.14) 21 (48.84) –

II 15 (34.88) 20 (46.51) –

III 3 (6.98) 2 (4.65) –

FIGURE 1

MoCA scores before and after the intervention in both groups. 
MoCA, Montreal cognitive assessment. ***p < 0.001.
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group receiving MBSR was significantly better than the control group 
receiving only conventional care in terms of cognitive function, 
psychological resilience, self-efficacy, cancer-caused fatigue, and sleep 
quality. Postoperative cognitive dysfunction is a common complication 
in lung cancer patients, and the mechanism may be related to surgical 
trauma, systemic inflammatory response, and neuroinflammatory 
activation. Relevant studies have found that mindfulness training 
interventions can enhance executive control by strengthening 

functional connectivity between the prefrontal cortex and the fronto-
parietal regions responsible for coordinating executive functions (28, 
29). The results of this study showed that the MoCA score of the 
research group was significantly higher than that of the control group 
after the intervention (p < 0.001), indicating that MBSR has a positive 
intervention effect on POCD. This finding aligns with the systematic 
review by Gotink et al., indicating that an 8-week MBSR training 
program can induce enhanced prefrontal functional connectivity, 
thereby improving attention and executive function (30). We speculate 
that exercises in MBSR, such as mindful breathing, body scanning, 
and sitting meditation, may improve cognitive function through 
multiple pathways, including enhancing patients’ ability to allocate 
attentional resources and reducing external interference; regulating 
the autonomic nervous system and reducing the level of stress 
hormones, thus reducing neuroinflammatory damage to the 
hippocampus and prefrontal lobe; and reducing the occupancy of 
cognitive resources by anxiety and depression through emotion 
regulation. In addition, the significant increase in self-efficacy in the 
research group may have further promoted the patients’ active 

FIGURE 2

Psychological resilience scores before and after the intervention in both groups. (A) toughness score, (B) strength score, (C) optimism score, (D) total 
score. **p < 0.01 and ***p < 0.001.

TABLE 2  Comparison of psychological resilience between the two groups 
(mean ± SD).

Classification Before 
intervention

After 
intervention

Research group(n = 43) 22.40 ± 2.32 30.19 ± 3.27

Control group(n = 43) 22.09 ± 2.07 26.37 ± 2.31

T 0.638 6.250

p-value 0.525 <0.001
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participation in cognitive rehabilitation training, forming a positive 
cycle. However, these mechanisms necessitate further validation 
through future research. Psychological resilience is a core 
psychological resource for cancer patients to cope with the challenges 
of the disease. In this study, the total CD-RISC scores of the research 
group were significantly higher than those of the control group after 
the intervention (p = 0.012), with the improvements in the ‘resilience’ 
and ‘optimism’ dimensions being particularly prominent. This result 
supports Finkelstein-Fox’s finding that positive thinking training can 
help patients reconstruct adversity cognition by enhancing emotional 
acceptance (31). Specifically, the self-exploration module in weeks 7–8 
of the MBSR enhanced patients’ resilience to the illness by guiding 
them to confront their anxieties and fears and reduce emotional 
avoidance behaviors. In addition, the family’s joint participation in the 
positive thinking sessions may have strengthened the effects of the 
intervention through social support. Increased psychological 
resilience not only directly relieves patients’ psychological stress but 
may also indirectly promote postoperative recovery by reducing the 
suppressive effects of chronic stress on immune function through 
hypothalamic–pituitary–adrenal (HPA) axis regulation (32). Cancer-
induced fatigue and sleep disturbances are common physical and 
psychological symptoms in lung cancer patients after surgery, and they 
often exacerbate each other. The results of the study showed that the 
PFS scores and the total PSQI scores of the research group were 
significantly better than those of the control group (p < 0.05). This 
may be related to the following mechanisms: positive thinking 
exercises activate the parasympathetic nervous system and reduce the 
metabolic hyperactivity triggered by sympathetic arousal, thus 
reducing the feeling of physical fatigue; the enhancement of the ability 
to regulate emotions reduces the interference of ‘ruminative thinking’ 
on sleep; and walking meditation and other dynamic exercises 
promote endorphin secretion through moderate exercise and improve 
the daytime functioning of the body. Notably, improved sleep quality 

may further alleviate cognitive fatigue, creating a virtuous circle. This 
finding echoes Bower’s study, suggesting that MBSR has multi-
targeted intervention benefits in cancer symptom management (33).

In this study, we extended MBSR to patients after lung cancer 
surgery and systematically evaluated its effect on POCD and 
psychological resilience for the first time. The family participatory 
MBSR intervention design enhanced the promoting effect of social 
support on psychological resilience. Based on the results of the 
study, MBSR is recommended to be included in the standardized 
nursing procedures for postoperative rehabilitation of lung cancer 
patients. Specific measures include introducing the concept of 
mindfulness in preoperative education to help patients establish 
positive coping strategies; forming multidisciplinary teams to 
conduct group-based mindfulness courses; developing family 
participation models and strengthening social support through 

TABLE 3  Comparison of cancer-caused fatigue between the two groups 
(mean ± SD).

Classification Research 
group 

(n = 43)

Control 
group 

(n = 43)

t p- 
value

Behavioral Before 

intervention

4.98 ± 1.32 4.84 ± 1.21 0.511 0.611

After 

intervention

4.02 ± 1.28 4.61 ± 1.37 2.036 0.045

Emotionally Before 

intervention

4.54 ± 1.18 4.44 ± 1.03 0.390 0.698

After 

intervention

3.28 ± 1.39 3.93 ± 1.40 2.165 0.033

Somatic Before 

intervention

4.84 ± 1.25 4.72 ± 1.32 0.420 0.676

After 

intervention

3.81 ± 1.30 4.47 ± 1.37 2.265 0.026

Cognitive Before 

intervention

5.16 ± 1.29 5.12 ± 1.18 0.175 0.862

After 

intervention

4.07 ± 1.39 4.72 ± 1.37 2.192 0.031

TABLE 4  Comparison of sleep quality between the two groups (mean ± 
SD).

Classification Research 
group 

(n = 43)

Control 
group 

(n = 43)

t p- 
value

Sleep 

quality

Before 

intervention

2.42 ± 0.55 2.37 ± 0.54 0.399 0.691

After 

intervention

1.51 ± 0.67 1.98 ± 0.74 3.060 0.003

Sleep 

speed

Before 

intervention

2.40 ± 0.54 2.33 ± 0.57 0.585 0.560

After 

intervention

1.58 ± 0.70 2.05 ± 0.75 2.967 0.004

Sleep 

duration

Before 

intervention

1.95 ± 0.79 1.93 ± 0.80 0.136 0.892

After 

intervention

1.30 ± 0.60 1.63 ± 0.76 2.212 0.030

Sleep 

efficiency

Before 

intervention

1.79 ± 0.78 1.84 ± 0.84 0.267 0.790

After 

intervention

1.14 ± 0.56 1.56 ± 0.77 2.895 0.005

Sleep 

disorder

Before 

intervention

2.33 ± 0.61 2.21 ± 0.64 0.866 0.389

After 

intervention

1.58 ± 0.67 2.05 ± 0.75 3.037 0.003

Hypnotic 

drug

Before 

intervention

1.14 ± 0.60 1.09 ± 0.97 0.267 0.790

After 

intervention

0.47 ± 0.51 0.79 ± 0.77 2.312 0.023

Day 

function

Before 

intervention

1.65 ± 0.95 1.70 ± 1.04 0.217 0.829

After 

intervention

0.74 ± 0.49 1.14 ± 0.92 2.495 0.015

Total 

score

Before 

intervention

14.19 ± 1.14 14.09 ± 1.13 0.380 0.705

After 

intervention

8.63 ± 1.59 11.12 ± 1.31 7.916 <0.001
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training of family members; and using digital tools such as 
mindfulness apps to provide ongoing interventions for discharged 
patients. In addition, there is a need to strengthen mindfulness 
skills training for healthcare workers to ensure normative and 
compliant implementation of interventions.

Limitations

Despite the positive results of this study, several limitations were 
also encountered. First, the small sample size and single-center design 
may limit the generalizability of the results. Second, this study selected 
a relatively healthy subgroup of postoperative lung cancer patients, 
which may limit the generalizability of the findings to patients with 
advanced disease or poorer prognosis. Third, blinding of outcome 
assessors was not implemented in this study, which may introduce 
detection bias in subjective, patient-reported outcomes. Fourth, the 
intervention period was 8 weeks, and there is a lack of long-term 
follow-up data to assess the persistence of the effect. Finally, the results 
relied on a scale-based assessment without objective measures such as 
neuroimaging or biomarkers. Future studies may further optimize the 
design by conducting multicenter large-sample randomized controlled 
trials; extending the follow-up period to 6–12 months to observe the 
long-term effects; combining fMRI or EEG techniques to reveal the 
neural mechanisms by which MBSR affects cognitive function; and 
exploring personalized intervention options such as mobile-based 
positive thinking apps to improve accessibility.

Conclusion

MBSR can effectively improve cognitive function, enhance 
psychological resilience, and alleviate cancer-related fatigue and sleep 
disorders in post-operative lung cancer patients. Its mechanism of 
action involves multiple pathways such as neuroplasticity regulation, 
stress response inhibition, and social support reinforcement. Despite 
some limitations, this study provides high-quality evidence for the 
use of MBSR in lung cancer rehabilitation and highlights the 
direction for future research. It is recommended that clinical 
practitioners integrate positive thinking interventions into the 
multimodal rehabilitation programs, taking into account the 
individual patient needs to comprehensively improve quality of life 
and prognosis.

Data availability statement

The raw data supporting the conclusions of this article will be 
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethics Committee 
of Cancer Hospital Affiliated to Shandong First Medical University. 
The studies were conducted in accordance with the local legislation 
and institutional requirements. The participants provided their written 
informed consent to participate in this study. Written informed 
consent was obtained from the individual(s) for the publication of any 
potentially identifiable images or data included in this article.

Author contributions

XJ: Conceptualization, Data curation, Writing – original draft. 
HD: Conceptualization, Data curation, Writing – original draft. YM: 
Project administration, Writing – review & editing.

Funding

The author(s) declare that no financial support was received for 
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation of 
this manuscript.

Any alternative text (alt text) provided alongside figures in this 
article has been generated by Frontiers with the support of artificial 
intelligence and reasonable efforts have been made to ensure accuracy, 
including review by the authors wherever possible. If you identify any 
issues, please contact us.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
	1.	Oliver, AL. Lung cancer: epidemiology and screening. Surg Clin North Am. (2022) 

102:335–44. doi: 10.1016/j.suc.2021.12.001

	2.	Gao, G, and Zhang, X. Broadening horizons: research on ferroptosis in lung cancer 
and its potential therapeutic targets. Front Immunol. (2025) 16:1542844. doi: 10.3389/
fimmu.2025.1542844

	3.	Hirsch, FR, Scagliotti, GV, Mulshine, JL, Kwon, R, Curran, WJ Jr, Wu, YL, et al. 
Lung cancer: current therapies and new targeted treatments. Lancet (London, England). 
(2017) 389:299–311. doi: 10.1016/s0140-6736(16)30958-8

	4.	Bray, F, Laversanne, M, Sung, H, Ferlay, J, Siegel, RL, Soerjomataram, I, et al. 
Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality 

https://doi.org/10.3389/fneur.2025.1689318
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/j.suc.2021.12.001
https://doi.org/10.3389/fimmu.2025.1542844
https://doi.org/10.3389/fimmu.2025.1542844
https://doi.org/10.1016/s0140-6736(16)30958-8


Ji et al.� 10.3389/fneur.2025.1689318

Frontiers in Neurology 08 frontiersin.org

worldwide for 36 cancers in 185 countries. CA Cancer J Clin. (2024) 74:229–63. doi: 
10.3322/caac.21834

	5.	Li, Y, Yan, B, and He, S. Advances and challenges in the treatment of lung cancer. 
Biomed Pharmacotherapy = Biomedecine & pharmacotherapie. (2023) 169:115891. doi: 
10.1016/j.biopha.2023.115891

	6.	Vinod, SK, and Hau, E. Radiotherapy treatment for lung cancer: current status and 
future directions. Respirology (Carlton, Vic). (2020) 25:61–71. doi: 10.1111/resp.13870

	7.	Hoy, H, Lynch, T, and Beck, M. Surgical treatment of lung cancer. Crit Care Nurs 
Clin North Am. (2019) 31:303–13. doi: 10.1016/j.cnc.2019.05.002

	8.	Szupryczyński, K, Czeleń, P, Jeliński, T, and Szefler, B. What is the reason that the 
pharmacological future of chemotherapeutics in the treatment of lung cancer could be 
most closely related to nanostructures? Platinum drugs in therapy of non-small and 
small cell lung cancer and their unexpected, possible interactions. The review. Int J 
Nanomedicine. (2024) 19:9503–47. doi: 10.2147/ijn.S469217

	9.	Hou, T, Peng, W, Ho, MH, Takemura, N, and Lin, CC. Factors associated with 
cancer-related cognitive impairment in patients with lung cancer: a systematic review. 
European J Oncol Nurs: Official J European Oncol Nurs Society. (2024) 71:102657. doi: 
10.1016/j.ejon.2024.102657

	10.	Anand, N, Gupta, R, Mishra, SP, and Mishra, M. Postoperative cognitive 
dysfunction: a review. Asian J Anesthesiol. (2024) 62:1–11. doi: 10.6859/
aja.202403_62(1).0001

	11.	Lin, X, Chen, Y, Zhang, P, Chen, G, Zhou, Y, and Yu, X. The potential mechanism 
of postoperative cognitive dysfunction in older people. Exp Gerontol. (2020) 130:110791. 
doi: 10.1016/j.exger.2019.110791

	12.	Moussas, GI, Papadopoulou, AG, Christodoulaki, AG, and Karkanias, AP. 
Psychological and psychiatric problems in cancer patients: relationship to the 
localization of the disease. Psychiatrike = Psychiatriki. (2012) 23:46–60.

	13.	Gui, H, Chen, X, Li, L, Zhu, L, Jing, Q, Nie, Y, et al. Psychological distress influences 
lung cancer: advances and perspectives on the immune system and immunotherapy. Int 
Immunopharmacol. (2023) 121:110251. doi: 10.1016/j.intimp.2023.110251

	14.	Zhu, RY, Chen, H, Gao, YJ, Pan, ZH, and Wang, JY. Effects of psychological nursing 
care on anxiety and depression in perioperative patients with lung cancer: a systematic 
review and meta-analysis. Medicine. (2022) 101:e29914. doi: 10.1097/
md.0000000000029914

	15.	Huang, Y, Xu, X, Weng, F, and Su, C. Effect of psychological intervention combined 
with feedback-based health education on lung cancer patients. Rev Esc Enferm USP. 
(2025) 58:e20240170. doi: 10.1590/1980-220X-REEUSP-2024-0170en

	16.	Troy, AS, Willroth, EC, Shallcross, AJ, Giuliani, NR, Gross, JJ, and Mauss, IB. 
Psychological resilience: an affect-regulation framework. Annu Rev Psychol. (2023) 
74:547–76. doi: 10.1146/annurev-psych-020122-041854

	17.	Liu, H, Gao, X, and Hou, Y. Effects of mindfulness-based stress reduction 
combined with music therapy on pain, anxiety, and sleep quality in patients with 
osteosarcoma. Revista brasileira de psiquiatria (Sao Paulo, Brazil: 1999). (2019) 41:540–5. 
doi: 10.1590/1516-4446-2018-0346

	18.	Mehling, WE, Mehling, W, Brintz, C, Hartogensis, W, Wolf, C, Rogers, K, et al. 
Development and initial validation of mindfulness-based pain reduction (MBPR) in patients 
with chronic low back pain. J Pain Res. (2025) 18:785–801. doi: 10.2147/jpr.S507003

	19.	Hofmann, SG, and Gómez, AF. Mindfulness-based interventions for anxiety and 
depression. Psychiatr Clin North Am. (2017) 40:739–49. doi: 10.1016/j.psc.2017.08.008

	20.	Hoge, EA, Bui, E, Mete, M, Dutton, MA, Baker, AW, and Simon, NM. Mindfulness-
based stress reduction vs escitalopram for the treatment of adults with anxiety disorders: 
a randomized clinical trial. JAMA Psychiatry. (2023) 80:13–21. doi: 10.1001/
jamapsychiatry.2022.3679

	21.	Burrowes, SAB, Goloubeva, O, Stafford, K, McArdle, PF, Goyal, M, Peterlin, BL, 
et al. Enhanced mindfulness-based stress reduction in episodic migraine-effects on sleep 
quality, anxiety, stress, and depression: a secondary analysis of a randomized clinical 
trial. Pain. (2022) 163:436–44. doi: 10.1097/j.pain.0000000000002372

	22.	Javadzade, N, Esmaeili, SV, Omranifard, V, and Zargar, F. Effect of mindfulness-
based stress reduction (MBSR) program on depression, emotion regulation, and sleep 
problems: a randomized controlled trial study on depressed elderly. BMC Public Health. 
(2024) 24:271. doi: 10.1186/s12889-024-17759-9

	23.	Islam, N, Hashem, R, Gad, M, Brown, A, Levis, B, Renoux, C, et al. Accuracy of the 
Montreal cognitive assessment tool for detecting mild cognitive impairment: a systematic 
review and meta-analysis. Alzheimers Dement. (2023) 19:3235–43. doi: 10.1002/alz.13040

	24.	Sharif-Nia, H. Connor-Davidson resilience scale: a systematic review 
psychometrics properties using the COSMIN. Ann Med Surg (2012) 86, 2976–2991, doi: 
10.1097/ms9.0000000000001968 (2024).

	25.	Huang, R, Li, A, Ge, H, Liu, L, Cheng, L, Zhang, M, et al. Impacts and pathways 
of Behavioral activation on psychological distress among patients diagnosed with 
Esophageal and gastric Cancer in China: a randomized controlled trial. Cancer Med. 
(2024) 13:e70314. doi: 10.1002/cam4.70314

	26.	Li, D, Zhao, B, Jiang, F, Hu, K, Han, L, Li, X, et al. Effects of 3.95 μm infrared 
moxibustion on cancer-related fatigue: a randomized, controlled trial. Lasers Med Sci. 
(2025) 40:127. doi: 10.1007/s10103-025-04323-z

	27.	Pathania, M, Banjade, M, Khapre, M, Patnaik, I, Kanchibhotla, D, and Dhar, M. 
Role of meditation as adjuvant therapy on gastrointestinal quality of life among 
individuals with functional dyspepsia in an outpatient setting: a randomized pilot trial. 
J Assoc Physicians India. (2025) 73:30–5. doi: 10.59556/japi.73.0859

	28.	Sevinc, G, Hölzel, BK, Hashmi, J, Greenberg, J, McCallister, A, Treadway, M, et al. 
Common and dissociable neural activity after mindfulness-based stress reduction and 
relaxation response programs. Psychosom Med. (2018) 80:439–51. doi: 10.1097/
psy.0000000000000590

	29.	Taren, AA, Gianaros, PJ, Greco, CM, Lindsay, EK, Fairgrieve, A, Brown, KW, et al. 
Mindfulness meditation training and executive control network resting state functional 
connectivity: a randomized controlled trial. Psychosom Med. (2017) 79:674–83. doi: 
10.1097/psy.0000000000000466

	30.	Gotink, RA, Meijboom, R, Vernooij, MW, Smits, M, and Hunink, MG. 8-week 
mindfulness based stress reduction induces brain changes similar to traditional long-
term meditation practice - a systematic review. Brain Cogn. (2016) 108:32–41. doi: 
10.1016/j.bandc.2016.07.001

	31.	Grupe, DW, McGehee, C, Smith, C, Francis, AD, Mumford, JA, and Davidson, RJ. 
Mindfulness training reduces PTSD symptoms and improves stress-related health 
outcomes in police officers. J Police Crim Psychol. (2021) 36:72–85. doi: 10.1007/
s11896-019-09351-4

	32.	Khan, Z, Messiri, NE, Iqbal, E, Hassan, H, Tanweer, MS, Sadia, SR, et al. On the 
role of epigenetic modifications of HPA axis in posttraumatic stress disorder and 
resilience. J Neurophysiol. (2025) 133:742–59. doi: 10.1152/jn.00345.2024

	33.	Bower, JE, Crosswell, AD, Stanton, AL, Crespi, CM, Winston, D, Arevalo, J, et al. 
Mindfulness meditation for younger breast cancer survivors: a randomized controlled 
trial. Cancer. (2015) 121:1231–40. doi: 10.1002/cncr.29194

https://doi.org/10.3389/fneur.2025.1689318
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.3322/caac.21834
https://doi.org/10.1016/j.biopha.2023.115891
https://doi.org/10.1111/resp.13870
https://doi.org/10.1016/j.cnc.2019.05.002
https://doi.org/10.2147/ijn.S469217
https://doi.org/10.1016/j.ejon.2024.102657
https://doi.org/10.6859/aja.202403_62(1).0001
https://doi.org/10.6859/aja.202403_62(1).0001
https://doi.org/10.1016/j.exger.2019.110791
https://doi.org/10.1016/j.intimp.2023.110251
https://doi.org/10.1097/md.0000000000029914
https://doi.org/10.1097/md.0000000000029914
https://doi.org/10.1590/1980-220X-REEUSP-2024-0170en
https://doi.org/10.1146/annurev-psych-020122-041854
https://doi.org/10.1590/1516-4446-2018-0346
https://doi.org/10.2147/jpr.S507003
https://doi.org/10.1016/j.psc.2017.08.008
https://doi.org/10.1001/jamapsychiatry.2022.3679
https://doi.org/10.1001/jamapsychiatry.2022.3679
https://doi.org/10.1097/j.pain.0000000000002372
https://doi.org/10.1186/s12889-024-17759-9
https://doi.org/10.1002/alz.13040
https://doi.org/10.1097/ms9.0000000000001968
https://doi.org/10.1002/cam4.70314
https://doi.org/10.1007/s10103-025-04323-z
https://doi.org/10.59556/japi.73.0859
https://doi.org/10.1097/psy.0000000000000590
https://doi.org/10.1097/psy.0000000000000590
https://doi.org/10.1097/psy.0000000000000466
https://doi.org/10.1016/j.bandc.2016.07.001
https://doi.org/10.1007/s11896-019-09351-4
https://doi.org/10.1007/s11896-019-09351-4
https://doi.org/10.1152/jn.00345.2024
https://doi.org/10.1002/cncr.29194

	Study on the intervention effect of mindfulness-based stress reduction on postoperative cognitive dysfunction and psychological resilience in lung cancer patients
	Introduction
	Materials and methods
	General information
	Inclusion and exclusion criteria
	Intervention
	Observation indicators
	Statistical analysis

	Results
	General clinical data
	Cognitive function
	Psychological resilience
	Self-efficacy
	Cancer-caused fatigue
	Sleep quality

	Discussion
	Limitations

	Conclusion

	References

