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Abstract
BACKGROUND 
Both pulmonary rehabilitation training and psychological care have been shown 
to have a positive effect on the postoperative recovery of patients with lung 
cancer. However, few studies have combined the two to explore their combined 
effect. Therefore, this study aimed to investigate the effects of pulmonary rehabil-
itation training combined with psychological care on postoperative respiratory 
function and mental health in lung cancer patients.

AIM 
To investigate effect of nursing on postoperative respiratory function and mental 
health of lung cancer patients.

METHODS 
122 cases of lung cancer patients who underwent surgical treatment in our 
hospital and were treated in our department from January 2022 to April 2023 
were selected and randomly divided into the control group and observation 
group. The control group performed the routine care intervention. The obser-
vation group was given pulmonary rehabilitation training and psychological care 
based on conventional nursing interventions. Forced expiratory volume, forced 
vital capacity. Maximum ventilatory volume (MVV) in one second was measured, 
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and the patient's 6-min walking distance and dyspnoea index scale were used to assess the patient's respiratory 
condition. The Connor-Davidson resilience scale (CD-RISC), self-rating anxiety scale (SAS), and self-rating 
depression scale (SDS) were used to evaluate the mental health of the patients.

RESULTS 
There was no difference between the two groups regarding age, gender, education level, surgical procedure, type 
of pathology, and treatment (P > 0.05). After treatment, MVV, 6-min walking distance, toughness, strength, 
optimism, and total CD-RISC scores were significantly higher in the observation group (P < 0.05), dyspnoea scores, 
SAS, and SDS scores were substantially lower in the control group compared to the observation group (P < 0.05).

CONCLUSION 
Pulmonary rehabilitation training combined with psychological care for patients after lung cancer resection could 
improve lung function, enhance daily activities, effectively relieve negative emotions such as anxiety and 
depression, and reduce complications.
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Core Tip: Lung cancer is the malignant tumor with the highest case fatality rate worldwide. Explore the effects of pulmonary 
rehabilitation training combined with psychological care on postoperative respiratory function and psychological health of 
lung cancer patients. Pulmonary rehabilitation training combined with psychological nursing for patients after lung cancer 
resection can improve lung function, improve daily activities, effectively relieve anxiety, depression, and other negative 
emotions, and reduce the occurrence of complications.
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INTRODUCTION
Lung cancer is a malignant tumor originating mainly from lung organs, bronchial mucosa, or glands, and is the most 
common primary cancer of the lungs[1,2]. The cause of lung cancer was not yet clear, but the main causative factors were 
smoking, diet, heredity, occupational exposure, etc[3]. The main symptoms were cough, sputum, and blood, fever, and 
dyspnoea. To date, lung cancer is still the malignant tumor with the highest mortality rate worldwide, and its incidence 
rate is also at a high level[4-5]. Currently, lung cancer is mainly treated with comprehensive therapy based on surgical 
resection and postoperative radiotherapy[6], and new treatments such as traditional Chinese medicine and targeted 
therapy have also developed rapidly in recent years[7]. Still, the 5-year survival rate of patients has not been significantly 
improved. Neoadjuvant chemotherapy was often an adjuvant therapy after surgical resection of lung cancer[8], which 
could reduce disease recurrence and distant metastasis and improve patients' prognosis[9]. However, chemotherapy 
could damage patients' healthy lung tissues[10]. In addition, as part of the lung tissues had been removed by surgery, the 
lungs might be squeezed, and the chest muscles might be damaged during the operation, which might easily lead to 
decreased respiratory and lung functions, dyspnoea, atelectasis, or even respiratory failure after the operation, and 
ultimately lead to death.

Some studies have been conducted to use this method in nursing interventions for lung cancer chemotherapy patients. 
Still, most of them mainly observe the patients' quality of life, and fewer of them study its improvement of lung function
[11,12]. Pulmonary rehabilitation training could improve patients' lung function through interventions such as 
respiratory function training and exercise instruction[13-15]. Some studies have shown that by communicating with 
patients, improving their cognition, and grasping their psychological changes, negative emotions such as anxiety and 
depression could be effectively alleviated[16,17]. In this study, we implemented pulmonary rehabilitation training 
combined with psychological care for postoperative lung cancer patients and evaluated respiratory function and psycho-
logical health before and after training.

MATERIALS AND METHODS
General information
One hundred and twenty-two patients with lung cancer who underwent surgical treatment in our hospital from January 
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2022 to April 2023 and were treated in our department were selected. The inclusion criteria were: Age ≥ 18 and < 65 years 
old, patients with postoperative pathological confirmation of lung cancer, no history of neurological, muscular, or joint 
diseases and other malignant tumors affecting movement, clear consciousness, everyday thinking, ability to hear, read, 
and write in Chinese, and patients signing an informed consent form.

Exclusion criteria: patients with preoperative complications such as lung infection and respiratory failure and those 
with cardiac, cerebrovascular, or other severe complications after surgery. Patients with combined serious organic lesions 
or insufficiency of other organs such as heart, brain, and kidney. Patients with an exercise participation rate of less than 
80% were excluded.

Methods
Postoperative rehabilitation nursing: The control group includes health education, environmental care, observation of 
patients' condition changes, complications prevention, and treatment of adverse reactions during chemotherapy. After 
the patients are admitted to the hospital, let the patients know about the knowledge about the disease and increase the 
patient's understanding of their disease. Answer patients' concerns and prevent patients from infection appropriately. 
Give patients appropriate dietary care and instruct them to have a reasonable diet and balanced nutrition[18].

Based on the control group, the observation group was given pulmonary rehabilitation training (rehabilitation mode 
and intensity suitable for the patients themselves) and psychological care.

Pulmonary rehabilitation: Lung rehabilitation training is every four weeks as a rehabilitation cycle, with three 
consecutive cycles[14,19,20]. (1) Breathing training, including abdominal and lip-contraction breathing training. 
Abdominal respiratory training: the patient takes a suitable position, keeps quiet, and relaxes the whole body, inhales 
slowly through the nasal cavity to the maximum lung capacity, holds the breath, exhales slowly through the mouth, and 
then rests for 3-5 min, repeat the above training, 30-60 min per day. Contracted lip respiratory training: The patient takes 
a suitable position, keeps quiet and relaxes the whole body, inhales slowly through the nasal cavity to the maximum lung 
capacity, and then exhales slowly through the mouth; the ratio of Inhalation: exhalation time was 1:2. Inhalation: 
exhalation time ratio of 1:2, rest 3-5 min after repeating the above training, daily training 30-60 min; (2) Coughing sputum 
training: the patient's sitting position, abdominal breathing, deep Inhalation, rapid exhalation, feeling phlegm forceful 
coughing action; if the patient cannot cough up phlegm, the rehabilitation division could use the palm to quickly knock 
on the back, to promote the discharge of phlegm; and (3) Walking training: the patient first performs stretching activities 
for 5 min, then walks at a slow speed on the electric flatbed machine, and then gradually accelerates to the speed that the 
patient could be suitable for themself within 5 min, and then walks at a suitable speed, and the time for each walking 
training was 20-40 min, according to the patient's self-tolerance, and the training was done three times a day; or you 
could also choose to perform the walking training on the flat road, and the requirement was that the patient strolls for 5 
min, and then gradually accelerates the speed of the walking. The patient could also walk on the level road, first stroll for 
5 min, then gradually accelerate, and maintain the faster walking speed for 20-40 min under a tolerable situation.

Psychological care: The observation group implemented positive psychological intervention based on the control group. 
Positive psychological intervention methods[12,21-23]: (1) Establishment of psychological foundation. After the patients 
were admitted to the hospital, specialized medical staff assisted them in understanding the hospital environment, 
answered the questions raised by the patients, assessed their psychological conditions, helped eliminate their inner sense 
of strangeness, and made the patients feel warm; (2) Cognitive improvement. Professional healthcare workers explain 
cancer-related knowledge to patients, such as the causes, incidence, clinical manifestations, and treatment of cancer, etc., 
to guide patients to understand cancer correctly, and at the same time, adopt the form of cancer health lectures and 
interviews to help patients and their families to understand the basic situation of cancer; (3) Establish social and family 
support. Medical staff encouraged family members to give emotional support to patients so that they could feel love and 
warmth, gradually restore self-confidence and self-esteem, and maintain their social roles and functions; (4) Excretion of 
negative emotions. Healthcare workers record the patient's condition changes in detail, provide targeted psychological 
counseling, guide the patient to control their negative emotions and encourage them to take the initiative to talk about 
their distress and vent their unhappiness; and (5) Positive thinking intervention. Through positive thinking breathing 
training, help patients cultivate emotional feeling and body awareness, learn how to get along with life's problems, learn 
positive thinking about interpersonal relationships, and instruct patients to practice more.

Testing indexes: Respiratory function: the lung function instrument was used to monitor the respiratory function of the 
patients; the patients were instructed to take the sitting position, the patients' noses were clamped to ensure that they 
breathed through their mouths, and they made exhalation and inhalation movements by the instructions, and the 
indicators of vital capacity (VC), forced expiratory volume in the first second (FEV1), forceful vital capacity (FVC) and 
maximal voluntary ventilation (MVV) were monitored before and After treatment of the two groups, and the ratio of FEVl

/FVC% was calculated. Ratio.
Dyspnoea: The patients' 6-min walking distance was measured before and After treatment, and the dyspnoea index 

scale was also used to assess the patient's respiratory condition, which had a total score of 0-4, with higher scores 
indicating more severe dyspnoea[24].

Psychological resilience: The Connor-Davidson resilience scale (CD-RISC) was used to assess the psychological 
resilience of the two groups of patients before and after treatment[23], which was divided into three dimensions, 
including resilience, strength, and optimism, with a total of 25 entries, and a 5-level scoring method, with never, rarely, 
sometimes, often, and consistently scoring 0-4 points, and a total score range of 0-4 points. The total score ranges from 0 
to 100, with higher scores indicating higher levels of psychological resilience.
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Table 1 Comparison of basic information of patients in two groups

Surgical resection site (Cases) Pathological type (Cases) Treatment (Cases)
Group Cases Sex 

(male/female)
Age (yr 
old) Upper 

lobe
Middle 
lobe

Lower 
lobe

Partial wedge 
resection Squamous Adenocarcinoma Radiotherapy/chemotherapy Radiotherapy/chemotherapy+targeted 

therapies

Control 61 30/31 56.37 ± 
9.43

12 11 14 24 13 48 19 42

Observation 61 28/33 57.82 ± 
10.27

11 13 14 23 11 50 17 44

t 0.258 2.529 0.852 0.367 0.511

P value 0.456 0.537 0.683 0.576 0.492

Anxiety and depression evaluation[25]: Self-rating anxiety scale (SAS) was used to assess the patient's anxiety before 
and after nursing care. The scale contains five positive questions and 15 negative questions, and the score was the sum of 
the scores on a scale of 1 to 44, with 50-59 for mild anxiety, 60-69 for moderate anxiety, and ≥ 70 for severe anxiety. The 
self-rating depression scale (SDS) was used to rate the depression of patients and their families. The scale contains ten 
items, each of positive and negative questions, using a scale of 1 to 44; the score was the sum of the scores, of which 53-62 
points for mild depression, 63-72 points for moderate depression, and ≥ 73 points for severe depression.

Statistical methods
SPSS 22.0 statistical software was used for data processing. Measurement data were expressed as mean ± standard 
deviation (mean ± SD), and a t-test was performed for comparison between groups. The count data were expressed as a 
rate (%), and the comparison between groups was conducted by χ2 test. The difference was considered statistically 
significant at P > 0.05.

RESULTS
Basic information
After surgery, the two groups of patients chose the most appropriate treatment methods according to the patient's 
condition, economic situation, and wishes, including radiotherapy, targeted therapy, and so on. In a comparison of the 
two groups of patients in terms of age, gender, education level, surgical methods, pathological types, treatment methods, 
etc., the difference was not significant (P > 0.05). It was comparable, as shown in Table 1.

Comparison of respiratory function between the two groups of patients
Before treatment, the VC, FEV1/FVC, and MVV levels of patients in the two groups were compared, and the differences 
were not statistically significant (P > 0.05). After treatment, the levels of VC, FEV1/FVC, and MVV of patients in the 
control group and the observation group were increased compared with those Before treatment, and the MVV of the 
observation group was increased compared with that of the control group, and the differences were statistically 
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significant (P < 0.05), as shown in Table 2.

Comparison of the degree of dyspnoea between the two groups of patients
Before treatment, the 6-min walking distance and dyspnoea scale score of the two groups of patients were compared, and 
the differences were not statistically significant (P > 0.05). After treatment, the 6-min walking distance of patients in both 
groups increased, and the increase of patients in the observation group was more significant than that of the control 
group. The dyspnoea scores of patients in both groups decreased, and the patients in the observation group were lower 
than those in the control group. The differences were statistically significant (P < 0.05), as shown in Table 3.

Comparison of CD-RISC between the two groups before and after treatment
Before treatment, the comparison of toughness, strength, optimism, and total CD-RISC scores between the two groups 
was not statistically significant (P > 0.05). After treatment, the toughness, stability, and full CD-RISC scores of those in the 
control group and the toughness, strength, optimism, and total CD-RISC scores of the observation group improved 
significantly compared with the before-treatment period. The observation group's toughness, stability, optimism, and 
total CD-RISC scores were enhanced considerably compared to the control group. The differences were statistically 
significant (P < 0.05), as shown in Table 4.

Comparison of patient's anxiety and depression scores
Before treatment, the SAS and SDS scores of patients in the two groups were compared, and the differences were not 
statistically significant (P > 0.05). After treatment, the SAS and SDS scores of the patients in the control group and the 
observation group were significantly lower than those before treatment, and the SAS and SDS scores of the observation 
group were significantly lower than those of the control group, and the differences were statistically significant (P < 0.05), 
as shown in Table 5.

DISCUSSION
Globally, the incidence rate and mortality rate of lung cancer had been at a high level and were constantly rising, 
followed by radiotherapy and chemotherapy, etc[26]. However, it would cause damage to the patient's body, destroying 
internal organs and bronchial tubes, etc., increasing inflammatory reaction of the body, affecting postoperative 
compliance, aggravating psychological and physiological pain, and leading to a decline in the quality of life[6,9].

After lung cancer resection, patients' lung volume and lung capacity were reduced, which was easy to cause 
hypoxemia. The body overflows with inflammatory factors, reducing lung surface-active substances and decreasing lung 
compliance. The lumen narrowed, which led to a decrease in the function of gas exchange and lung ventilation[27]. 
Pulmonary rehabilitation exercise improved the contraction function of abdominal muscles and diaphragm through 
abdominal breathing to increase the airway pressure and achieve the effect of correcting hypoxia[14,15]. Positive pressure 
at the end of respiration was generated through lip-contracted breathing, which reduces the functional residual air 
volume in the alveoli and helps the reexpansion of atrophied lung tissues. Effective cough and sputum expectoration 
training could reduce the deposition of secretions, keep the airway open, and reduce lung infection and pulmonary 
atelectasis[28]. Postoperative activities, such as out-of-bed and limb exercise, could promote lung expansion and blood 
circulation, which improves ventilation function and the body's adaptive ability[29]. The result of this study showed that 
After treatment, levels of VC, FEV1/FVC, and MVV in the control group patients and the observation group increased 
compared with those before the intervention, and MVV in the observation group increased compared with those in the 
control group, which indicated that pulmonary rehabilitation exercises combined with psychological care could 
effectively improve the lung function of patients. After treatment, the 6-min walking distance of both groups increased, 
and the increase in patients in the observation group was more significant than that of the control group. The dyspnoea 
score of both groups was reduced. The patients in the observation group were lower than those in the control group, 
which indicated that getting out of bed as early as possible could avoid the dyspnoea problem caused by prolonged lying 
in bed and resting.

Psychological care could help patients understand lung cancer and resection-related knowledge[21], introduce 
successful cases of surgery, and let family members participate in psychological counseling to make patients clear that 
taking the initiative to accept treatment was the key to recovery[30], establish self-confidence in treatment, and thus 
actively cooperate with postoperative rehabilitation training[31]. Psychological resilience refers to an individual's ability 
to handle and cope with adversity, which allows individuals to protect themselves[32]. Good psychological resilience 
enables patients to handle adversity optimistically when encountering hardship or bad luck. The improvement of psycho-
logical resilience determines the improvement of the psychological quality of cancer patients to cope with adverse events, 
and they were able to face their cancer condition calmly and rationally, and their bad moods could be improved. In this 
study, After treatment, the resilience, strength, and CD-RISC total scores of the control group and the resilience, strength, 
optimism, and CD-RISC total scores of the observation group improved significantly compared to the before-treatment 
period, and the resilience, strength, optimism and CD-RISC full scores of the observation group improved significantly 
compared to the control group. This indicates that psychological care could improve the psychological resilience of cancer 
patients. Positive psychological intervention taps the patients' inner positive potential through cognitive improvement, 
positive thought training, negative emotion discharge, instilling positive energy, and other measures to improve their 
adaptability and coping ability, thus enhancing their resilience, strength, and optimism. Anxiety and depression were 
common emotions in patients with advanced cancer and were the main reasons affecting the quality of their survival[33]. 
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Table 2 Comparison of respiratory function indexes between the two groups before and after treatment

Vital capacity (%) Forceful vital capacity1/forceful vital capacity 
(%)

Maximal voluntary ventilation 
(%)

Group Cases
Before 
treatment

After 
treatment Before treatment After treatment Before 

treatment
After 
treatment

Control 61 59.84 ± 6.25 72.47 ± 8.02a 64.58 ± 8.34 71.83 ± 7.26a 51.62 ± 5.92 57.39 ± 5.02

Observation 61 60.61 ± 5.93 79.95 ± 7.39a 64.95 ± 7.39 80.64 ± 8.31a 50.97 ± 6.02 66.48 ± 5.43a

t 0.827 3.141 0.256 4.362 -1.249 2.345

P value 0.568 0.186 0.682 0.136 0.721 0.042

aP < 0.05 vs before treatment.

Table 3 Comparison of the degree of dyspnoea between the two groups of patients

6 min walking distance (m) Dyspnoea scale score
Group Cases

Before treatment After treatment Before treatment After treatment

Control 61 320.64 ± 43.28 399.83 ± 34.26a 2.84 ± 0.53 2.06 ± 0.37a

Observation 61 321.73 ± 38.45 452.65 ± 37.46a 2.88 ± 0.35 1.45 ± 0.22a

t 11.247 8.305 0.132 -0.083

P value 0.637 0.032 0.593 0.002

aP < 0.05 vs before treatment.

Table 4 Comparison of between the two groups before and after treatment

Toughness Strength Optimism Total scores
Group Cases Before 

treatment
After 
treatment

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Control 61 20.46 ± 2.93 25.62 ± 3.11a 14.89 ± 1.63 17.76 ± 2.21a 8.06 ± 1.02 9.75 ± 1.21 43.41 ± 4.32 53.13 ± 5.98a

Observation 61 20.13 ± 3.14 31.59 ± 2.89a 15.02 ± 1.75 20.94 ± 2.85a 8.12 ± 0.92 13.26 ± 1.93a 43.27 ± 5.01 65.79 ± 6.75a

t -0.252 2.561 1.257 1.683 0.731 4.523 -1.953 8.247

P value 0.453 0.012 0.682 0.045 0.472 0.015 0.583 0.007

aP < 0.05 vs before treatment.

Table 5 Comparison of self-rating anxiety scale and self-rating depression scale between the two groups before and after treatment

SAS scores SDS scores
Group Cases

Before treatment After treatment Before treatment After treatment

Control 61 53.15 ± 6.03 43.25 ± 5.64a 52.89 ± 6.24 45.79 ± 5.75a

Observation 61 53.68 ± 5.82 32.15 ± 5.02a 53.34 ± 5.89 30.46 ± 4.93a

t 1.464 -3.285 1.245 -4.845

P value 0.574 0.000 0.634 0.000

aP < 0.05 vs before treatment. SAS: Self-rating anxiety scale; SDS: Self-rating depression scale.
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This study showed that after treatment, the SAS and SDS scores of the patients in the control and observation groups 
were significantly lower than those before the treatment. The SAS and SDS scores of the observation group were 
significantly lower than those of the control group, indicating that the pulmonary rehabilitation exercise combined with 
psychological care improved the negative emotions of patients, such as anxiety and depression, and improved the ability 
of patients to perform activities of daily living.However, this study has some shortcomings, such as a small sample size, a 
single study subject, and geographical restrictions on the source of cases. Therefore, it is necessary to increase the sample 
size, include multi-center study subjects, and expand the source range of cases in future studies to confirm the accuracy of 
this study.

CONCLUSION
In conclusion, the implementation of pulmonary rehabilitation exercise combined with psychological care for patients 
after lung cancer resection could effectively alleviate negative emotions such as anxiety and depression, improve lung 
function, enhance daily activity ability, and reduce the occurrence of complications.

ARTICLE HIGHLIGHTS
Research background
Lung cancer is a malignant tumor arising from the pulmonary organs, bronchial mucosa or glands, and it is also the most 
common primary lung cancer. For many people, lung cancer is a fatal disease, but with the continuous progress of 
medical technology, the treatment methods and prognosis of lung cancer have also been greatly improved.

Research motivation
We also found that pulmonary rehabilitation training and psychological care have a positive impact on the treatment of 
lung cancer patients, which is worth further promotion and application.

Research objectives
This paper conducts a comprehensive analysis on the effects of pulmonary rehabilitation training combined with psycho-
logical care on postoperative respiratory function and psychological health of lung cancer patients.

Research methods
This study used the design of a randomized controlled trial to divide patients after lung cancer surgery meeting the 
inclusion criteria into two groups, control and experimental groups. The control group received conventional treatment 
and nursing care, while the experimental group received pulmonary rehabilitation training combined with psychological 
nursing care on the basis of the control group.

Research results
By comparing the respiratory function and mental health indicators of the observation group and the control group 
before and after the intervention, it was found that the respiratory function and mental health status of the patients in the 
experimental group were significantly improved.

Research conclusions
Pulmonary rehabilitation training combined with psychological nursing for patients after lung cancer resection can 
improve lung function, improve daily activities, effectively relieve anxiety, depression, and other negative emotions, and 
reduce the occurrence of complications.

Research perspectives
The importance of rehabilitation care.
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