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Abstract
BACKGROUND 
Lung cancer is a malignant tumor with high morbidity and mortality among 
cancers. Surgery is currently one of the primary methods of treating lung cancer. 
Although it can slow down the progression of the disease by removing the lesion, 
this invasive surgery inevitably damages the integrity of the patient’s chest. 
Moreover, the patient’s pulmonary function may have a low compensatory 
capacity after surgery, causing various respiratory diseases such as atelectasis, 
respiratory function decline, and even serious cardiovascular disease. All of these 
have great negative impacts on the surgical effect and the prognosis of patients. 
With the continuous exploration and development of nursing, continuous nursing 
and respiratory exercise nursing have been gradually applied in the nursing of 
patients after lung cancer surgery, and have achieved good nursing results.

AIM 
To investigate the effect of continuous nursing combined with respiratory exercise 
nursing on the pulmonary function of postoperative patients with lung cancer.

METHODS 
A total of 80 patients with lung cancer who underwent surgery in our hospital 
from January 2021 to December 2021 were selected as the study subjects. All 
subjects were randomly divided into the control group (n = 40 cases) and the 
experimental group (n = 40 cases). Patients with lung cancer in the control group 
were given conventional nursing after surgery, while the experimental group was 
given continuous nursing combined with respiratory exercise nursing based on 
conventional nursing. The recovery of pulmonary function and respiratory 
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symptoms was observed before and after 3 mo of intervention in both groups. The pulmonary 
function parameters, blood gas analysis, MD Anderson Symptom Inventory-lung cancer module 
(MDASI-LC) scores, incidence of pulmonary complications, and Morisky compliance scores were 
compared between the two groups before and after 3 mo of intervention.

RESULTS 
There was no significant difference in pulmonary function and blood gas analysis between the two 
groups before intervention (P > 0.05). 3 mo after the intervention, the pulmonary function 
parameters in the experimental group (SpO2, VC, MVV, FEV1, FEV1% pred, and FEV1/FVC) were 
higher than those in the control group, and the differences were statistically significant (P < 0.05). 
There was no significant difference in blood gas analysis between the two groups before 
intervention (P > 0.05). PaO2 in the experimental group was significantly higher than that in the 
control group, and PaCO2 was significantly lower than that in the control group 3 mo after the 
intervention. The difference had statistical significance (P < 0.05). 3 mo after the intervention, the 
MDASI score of respiratory symptoms in the experimental group was significantly lower than that 
in the control group (P < 0.05), and the incidence of pulmonary complications was lower than that 
in the control group (P < 0.05). In addition, the treatment compliance and nursing satisfaction of 
patients in the experimental group were higher than those in the control group, and the differences 
were statistically significant (P < 0.05).

CONCLUSION 
Continuous nursing combined with respiratory exercise nursing can significantly accelerate the 
recovery of respiratory function in postoperative lung cancer patients, reduce the incidence of 
postoperative complications of lung cancer as well as improve the treatment compliance of 
patients.

Key Words: Postoperative lung cancer; Continuous nursing; Respiratory exercise nursing; Pulmonary 
function

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Lung cancer is a malignant tumor disease with high morbidity and mortality among cancers. 
Continuous nursing and respiratory exercise nursing is a new nursing model, which can improve the long-
term prognosis of patients with lung cancer and improve their life quality. Unfortunately, continuous 
nursing and respiratory exercise nursing for postoperative lung cancer patients are not widely studied. We 
collected 80 patients with lung cancer and observed the recovery of pulmonary function and respiratory 
symptoms after 3 mo of continuous nursing and respiratory exercise nursing. The results found that 
continuous nursing combined with respiratory exercise nursing could significantly accelerate the recovery 
of respiratory function, reduce the occurrence of postoperative complications of lung cancer, and improve 
patients’ treatment compliance after lung cancer surgery.

Citation: Qiu QX, Li WJ, Ma XM, Feng XH. Effect of continuous nursing combined with respiratory exercise 
nursing on pulmonary function of postoperative patients with lung cancer. World J Clin Cases 2023; 11(6): 1330-
1340
URL: https://www.wjgnet.com/2307-8960/full/v11/i6/1330.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i6.1330

INTRODUCTION
Lung cancer is a malignant tumor originating from the bronchial mucosa and glands of the lung and is 
divided into small-cell lung cancer and non-small-cell lung cancer according to histological type[1]. At 
present, surgery, radiotherapy, and chemotherapy are the main methods for lung cancer treatment[2]. 
Surgical resection is the main method for the radical treatment of lung cancer. Meanwhile, perfect 
perioperative nursing is also particularly important[3]. Due to the damage to lung anatomy and 
physiology after lung cancer surgery, patients experience impaired gas exchange and hypoxemia, and 
some patients also experience complications such as respiratory failure[4,5]. Studies have shown that 
respiratory function exercise can improve postoperative pulmonary function and reduce the incidence 
of pulmonary complications in patients with lung cancer[6]. Therefore, early and adequate respiratory 
function exercise after lung cancer surgery is important for the recovery of pulmonary function and 

https://www.wjgnet.com/2307-8960/full/v11/i6/1330.htm
https://dx.doi.org/10.12998/wjcc.v11.i6.1330


Qiu QX et al. Continuous nursing combined with respiratory exercise

WJCC https://www.wjgnet.com 1332 February 26, 2023 Volume 11 Issue 6

improvement of hypoxemia.
Conventional nursing covers only nursing during hospitalization as well as health education for 

patients before discharge, and there is no patient nursing guidance and systematic follow-up after 
discharge. However, according to previous clinical experience, the completion rate of respiratory 
function exercise after discharge is generally low in patients after lung cancer surgery[7,8]. Therefore, it 
is necessary to improve patients’ self-nursing ability at home. Continuous nursing is a new type of 
nursing model, which covers nursing services from hospital to family or society based on holistic 
nursing theory and humanistic nursing theory. It ensures the nursing quality of patients after discharge 
and improves the long-term prognosis of patients as well as their life quality[9-11]. By searching the 
literature, we found that studies have shown that the combination of continuous nursing and 
respiratory training has a better improvement effect on the life quality, mental health, and self-efficacy 
of lung cancer patients undergoing chemotherapy[12]. Based on this, we speculated that the application 
of continuous nursing combined with respiratory exercise nursing in postoperative lung cancer patients 
can also improve the respiratory function of patients and promote their rehabilitation to a certain extent. 
In this study, 80 patients with lung cancer undergoing surgery in our hospital were given continuous 
nursing combined with respiratory exercise nursing to observe the effect of this nursing model on the 
recovery of pulmonary function in patients after lung cancer surgery.

MATERIALS AND METHODS
General data
A total of 80 patients (49 males and 31 females) with lung cancer who underwent surgery in our hospital 
from January 2021 to December 2021 were selected as the study subjects. All patients and their families 
agreed to participate in the study and signed written informed consent. This study was approved by the 
Ethics Committee of Haikou People’s Hospital. Inclusion criteria: (1) Patients diagnosed with primary 
lung cancer by bronchoscopy and pathological biopsy; (2) Patients with surgical indications, no 
mediastinal lymph node metastasis within stage II lung cancer[13] and expected survival of more than 6 
mo; and (3) Patients with normal cognitive function and no mental illness. Exclusion criteria: (1) Patients 
receiving targeted therapy, chemotherapy, immunotherapy, and other treatments; (2) Patients with 
emotional instability, unable to cooperate with the treatment; (3) Patients with a history of thoracic or 
pulmonary surgery; (4) Patients with a lung infection, active tuberculosis, and severe COPD and other 
primary lung diseases; (5) Patients with other systemic diseases and dysfunction; and (6) Patients with 
incomplete clinical data. All patients were randomly divided into a control group (n = 40 cases) and an 
experimental group (n = 40 cases) according to different nursing models. There was no significant 
difference in general data such as gender, average age, body mass index, and medical history between 
the two groups (P > 0.05). The results are shown in Table 1.

Nursing intervention methods
Control group: Patients were treated with conventional nursing and health education after lung cancer 
surgery. Conventional health education, perioperative nursing, dietary guidance after discharge, 
medication guidance, and daily nursing guidance were given to the patients.

Experimental group: Continuous nursing combined with respiratory exercise nursing was adopted 
based on conventional nursing: (1) A continuous nursing team was established for patients after lung 
cancer surgery and systematic training was provided for all nurses; (2) Information files were 
established for discharged patients, including the patient’s age, course of the disease, surgical methods, 
and other hospitalization information, as well as the patient’s home address and contact information. 
Medical and nursing support was provided, and a personalized continuous nursing program was 
developed for discharged patients, including daily diet, medication, exercise, and disease review; (3) 
Implementation of continuous nursing. We implemented continuous nursing through weekly telephone 
follow-up and online instant communication. We guided patients to perform respiratory function 
exercises, encouraged patients to participate in social activities, and build their confidence in 
overcoming the disease; (4) Postural nursing: patients undergoing lobectomy were placed in the supine, 
left, or right lateral decubitus positions; patients undergoing segmentectomy or wedge resection were 
placed in the healthy lateral decubitus position as far as possible to promote dilatation of the lung tissue 
on the affected side, and those with bloody sputum or bronchial fistula should be placed in the affected 
lateral decubitus position; (5) Respiratory function exercise: (a) Pursed-lip breathing: Asked the patients 
to inhale with their noses, close their lips tightly, hold for 5 s after maximum deep inspiration, and then 
breathe slowly with their mouths like a whistle. Inspiratory time: Exhalation time is approximately 1:2; 
and (b) Abdominal breathing: Asked the patient to relax, place both hands on the abdomen, slowly 
distend the abdomen during inspiration, then spit out the gas with pursed-lip breathing, and depress 
the abdomen during expiration. Balloons can be used for blowing for 15 min 3-4 times a day; (6) 
Effective cough and expectoration exercise: Instructed patients to inhale deeply during cough and 
expectoration, hold their breath at the end of deep inspiration, and then expectorate deeply, which can 
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Table 1 Comparison of general data between the two groups

Clinical information Test group, n = 40 Control group, n = 40 t/χ2 P value

Average age (yr), mean ± SD 62.76 ± 10.43 62.18 ± 10.39 0.249 0.803

Gender, n (%)

Male 24 (60) 25 (62.5) 0.053 0.818

Female 16 (40) 15 (38.5)

Average disease duration (mo), mean ± SD 6.47 ± 1.32 63.6 ± 6.5 0.636 0.527

BMI (kg/m2), mean ± SD 23.52 ± 3.68 23.47 ± 3.97 0.058 0.9536

BMI: Body mass index.

effectively promote sputum drainage; and (7) Nursing team and patient communication group were 
established for patients and their families to post daily breathing exercises and self-nursing logs. And 
the nursing plan was timely adjusted with the patient's self-nursing log. Also, timely guidance was 
given according to the changes in the patient’s condition, and patients were well-reminded to come to 
the hospital for reexamination on time. Patients were guided to return to the hospital if any abnormal 
conditions occurred.

Observation index
Pulmonary function tests: Pulmonary function parameters were measured by professional physicians 
using (Master Screen Diffusion, JAEGER, Germany) advanced diffusion spirometry before and after 3 
mo of intervention in both groups. Pulmonary function parameters included fingertip pulse oxygen 
saturation (SpO2), vital capacity (VC), maximum ventilation (MVV), forced expiratory volume in the 
first second (FEV1), FEV1 percentage of predicted value (also known as FEV1% pred), and FEV 
percentage of vital capacity (FEV1/FVC). The data of 3 mo post-intervention were measured at patients’ 
follow-up.

Blood gas analysis: The nursing staff drew blood from the patient's femoral artery, and the arterial 
blood gas analysis of the patients before and after 3 mo of intervention was detected by the laboratory 
personnel using an ABL90 blood gas analyzer (RADIOMETER, Denmark). Blood gas analysis 
parameters included PaO2 and PaCO2.

Respiratory symptoms: Nursing staff assessed the symptoms of the patients before and after 3 mo of 
intervention using the revised MD Anderson Symptom Inventory-lung cancer module (MDASI-LC) 
scale[14]. Items included cough, expectoration, hemoptysis, chest distress, and weight loss. Each item 
was scored on a scale of 0-10, where a score of 0 indicates the disappearance of symptoms, 1-3 indicates 
mild symptoms, 4-6 indicates moderate symptoms, 7-9 indicates severe symptoms, and 10 indicates 
extreme symptoms and severely affects life.

Complications: The number of patients with atelectasis, pulmonary infection, incision infection, wound 
bleeding, and respiratory failure within 3 mo after the intervention was recorded and counted in the 
two groups, and the total incidence was calculated.

Compliance: Morisky Medication Compliance Scale (MMAS-8) was used to assess the medication 
compliance of patients before nursing and 3 mo after nursing intervention[15]. MMAS-8 scale was full 
of 8 points. A score of 8 points was considered as good compliance, a score of 6-8 points as moderate 
compliance, and a score of fewer than 6 points as poor compliance.

Nursing satisfaction: Nursing satisfaction was assessed using a nursing satisfaction questionnaire 
designed by our hospital. The satisfaction survey was distributed by the nursing staff during the follow-
up of the patients 3 mo after surgery. A total of 80 copies were distributed and 80 copies were 
recovered, with a recovery rate of 100% and an effective rate of 100%. The total score of the satisfaction 
questionnaire scale > 90 points indicates the patients were very satisfied; 80-90 points indicate satisfied; 
60-79 points indicate fairly satisfied; < 60 points indicate dissatisfied. Satisfaction = (very satisfied cases 
+ satisfied cases)/total cases × 100%.

Statistical analysis
Data were statistically analyzed using SPSS 19.0 software (SPSS Inc., Chicago, IL, United States). 
Measurement data were demonstrated as mean ± SD, and a t-test was used for comparison between the 
two groups. Enumeration data were demonstrated as n (%) and analyzed using the χ2 test. P < 0.05 was 
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considered statistically significant.

RESULTS
Comparison of pulmonary function indexes between the two groups of patients
The changes in the indicators related to pulmonary function in the two groups were observed before 
and after the intervention with the two nursing programs. The results showed that there was no 
significant difference in the pulmonary function indexes between the two groups before the intervention 
(P > 0.05). During the follow-up visit after 3 mo of intervention, SpO2 (%), VC (L), MVV (L/min), FEV1 
(L), FEV1% pred (%), and FEV1/FVC (%) in the two groups were increased, and the increase of the 
above indicators in the experimental group was significantly higher than that in the control group (P < 
0.05). This indicated that, compared with the conventional nursing program, continuous nursing 
combined with a respiratory exercise nursing intervention program can effectively promote the 
recovery of pulmonary function in postoperative lung cancer patients, which is conducive to the 
prognosis of patients, as shown in Table 2.

Comparison of blood gas analysis between the two groups
The changes in the indicators related to blood gas in the two groups were observed before and after the 
intervention with the two nursing programs. The results showed that the differences in PaO2 (mmHg) 
and PaCO2 (mmHg) between the two groups before the intervention were not statistically significant (P 
> 0.05). The PaO2 in the experimental group was significantly higher than that in the control group and 
the PaCO2 was significantly lower than that in the control group 3 mo after the intervention (P < 0.05). 
This indicated that, compared with the control group that only adopted conventional nursing, the 
patients in the experimental group with continuous nursing combined with respiratory exercise nursing 
intervention had better improvement in blood gas-related indicators, as shown in Table 3.

Comparison of MDASI scores of respiratory system symptoms between two groups
The changes in MDASI scores of respiratory symptoms in the two groups before and after the 
intervention of the two nursing programs were observed. There was no statistically significant 
difference can be found between the MDASI scores of respiratory symptoms in the two groups before 
the intervention (P > 0.05). The MDASI scores of cough, expectoration, hemoptysis, chest distress, and 
weight loss in the experimental group were significantly lower than those in the control group 3 mo 
after the intervention (P < 0.05) This suggested that the improvement level in all respiratory symptoms 
at 3 mo of intervention was better in patients who adopted continuous nursing combined with 
respiratory exercise nursing intervention than in those who adopted the conventional nursing program, 
as shown in Table 4.

Comparison of the incidence of pulmonary complications in the two groups
The incidence rates of surgical incision infection, surgical incision bleeding, pulmonary atelectasis, 
pulmonary infection, and respiratory failure were compared between the two groups 3 mo after the 
intervention of the two nursing programs. The incidence of atelectasis and pulmonary infection was 
significantly lower in the experimental group than in the control group, and the overall complication 
rate was also lower in the experimental group than in the control group (7.50% vs 22.50%, P < 0.05). This 
indicated that continuous nursing combined with respiratory exercise nursing significantly reduced the 
incidence of postoperative pulmonary complications compared with conventional nursing, as shown in 
Table 5.

Comparison of treatment compliance between two groups of patients
The level of patient compliance in the two groups before and after the intervention of the two nursing 
programs was observed. It was found that the difference between the percentage of patients with good, 
moderate, and poor compliance in the two groups before the intervention was not statistically 
significant (P > 0.05). The percentage of patients with good compliance in the experimental group was 
higher than that in the control group after 3 mo of the intervention (P < 0.05). This indicated that 
continuous nursing combined with the respiratory exercise nursing program can effectively improve the 
patient’s treatment compliance, as shown in Table 6.

Comparison of nursing satisfaction between the two groups
The nursing satisfaction level between the two groups of patients after 3 mo of intervention by the two 
nursing programs was compared. The results showed that the number of very satisfied patients in the 
experimental group was higher than that in the control group, and the overall satisfaction rate was 
higher than that in the control group (95.00% vs 82.50%, P < 0.05). This indicated that continuous 
nursing combined with a respiratory exercise nursing program could significantly improve the nursing 
satisfaction of postoperative lung cancer patients, as shown in Table 7.
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Table 2 Comparison of pulmonary function indicators between the two groups (mean ± SD)

Indicators Time Test group, n = 40 Control group, n = 40 t value P value

Before the intervention 95.68 ± 10.26 95.35 ± 10.17 0.144 0.885SpO2 (%)

3 mo after the intervention 98.86 ± 4.26 96.04 ± 3.57 3.209 0.002

Before the intervention 2.96 ± 0.36 2.91 ± 0.33 0.648 0.519VC (L)

3 mo after the intervention 3.64 ± 0.63 3.18 ± 0.46 3.567 < 0.001

Before the intervention 83.74 ± 4.18 83.92 ± 4.24 0.191 0.849MVV (L/min)

3 mo after the intervention 89.46 ± 7.56 85.02 ± 6.38 2.839 0.006

Before the intervention 1.53 ± 0.24 1.57 ± 0.25 1.095 0.276FEV1 (L)

3 mo after the intervention 2.56 ± 0.76 2.09 ± 0.53 3.208 0.002

Before the intervention 61.27 ± 8.03 60.94 ± 7.42 0.191 0.849FEV1% pred (%)

3 mo after the intervention 69.48 ± 9.35 63.56 ± 7.94 3.052 0.003

Before the intervention 67.22 ± 8.37 67.16 ± 8.24 0.032 0.974FEV1/FVC (%)

3 mo after the intervention 76.82 ± 10.46 70.05 ± 9.68 3.004 0.003

SpO2: Oxygen saturation; VC: Vital capacity; MVV: Maximum ventilation; FEV1: Forced expiratory volume in the first second; FEV1% pred: FEV1 
percentage of predicted value; FEV1/FVC: FEV1 percentage of vital capacity.

Table 3 Comparison of blood gas between the two groups (mean ± SD)

Indicators Time Test group, n = 40 Control group, n = 40 t value P value

Before the intervention 90.67 ± 11.24 90.32 ± 11.15 0.139 0.889PaO2 (mmHg)

3 mo after the intervention 98.45 ± 9.46 93.28 ± 8.89 2.524 0.013

Before the intervention 50.39 ± 5.27 50.12 ± 5.06 0.233 0.815PaCO2 (mmHg)

3 mo after the intervention 42.85 ± 3.84 46.08 ± 4.38 3.507 < 0.001

DISCUSSION
According to a secondary analysis of global cancer statistics for 2020, lung cancer is the leading cause of 
cancer-related deaths among men and women in our country, accounting for 40% of lung cancer-related 
deaths worldwide[16]. Surgical resection is the best treatment option for lung cancer patients with 
surgical pointers[17]. However, the incidence of postoperative complications in lung cancer has been 
reported to be approximately 14%-40%[18]. One of the reasons is that lung cancer surgery changes the 
anatomy and physiological structure of the patient’s lungs, which affects the patient's pulmonary 
ventilation and air exchange function, leading to serious complications such as pulmonary atelectasis 
and respiratory failure. Effective respiratory function exercise has a positive significance in improving a 
patient’s pulmonary function and preventing complications. Continuous nursing is a targeted nursing 
program that enables patients to receive professional and effective nursing at home after discharge from 
the hospital[19]. As a new nursing model, continuous nursing extends nursing into the patient’s home 
through follow-up visits, disease review, and modern communication, providing patients with timely, 
professional, and targeted nursing that is identical to that provided in the hospital[20]. In addition, 
continuous nursing solves the problem of transitioning patients from hospital to home, improves 
patients’ self-care ability, reduces postoperative complications, and achieves good social benefits[21,22]. 
Therefore, it is important to implement continuous nursing for patients to prevent postoperative 
complications and improve patient nursing satisfaction.

In this study, we found that continuous nursing plus whole-course respiratory function exercise 
significantly increased pulmonary function parameters, such as SpO2, VC, MVV, FEV1, FEV1% pred, 
FEV1/FVC. It also increased the arterial partial pressure of oxygen, decreased the arterial partial 
pressure of carbon dioxide, and had a lower MDASI score and incidence of pulmonary complications 
compared with conventional nursing. Zhou et al[23] pointed out that physical pulmonary rehabilitation 
(PMPR) was performed in 44 post-thoracoscopic lobectomy lung cancer patients, after which 3 (6.8%) 
patients had pulmonary atelectasis and 2 (4.5%) patients had pneumonia. The overall incidence of 
postoperative complications in lung cancer patients undergoing perioperative PMPR was 11.3%, which 
was higher than the 5% in this study. This further confirmed that continuous nursing combined with 
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Table 4 Comparison of MD Anderson Symptom Inventory scores between the two groups (mean ± SD)

MDASI score
Programs Time

Test group, n = 40 Control, group n = 40
t value P value

Before the intervention 7.28 ± 0.72 7.31 ± 0.74 0.183 0.854Cough

3 mo after the intervention 5.62 ± 0.53 6.54 ± 0.62 7.134 < 0.001

Before the intervention 7.43 ± 0.78 7.52 ± 0.79 0.512 0.609Expectoration

3 mo after the intervention 5.08 ± 0.52 6.29 ± 0.64 9.280 < 0.001

Before the intervention 4.63 ± 0.51 4.48 ± 0.49 1.341 0.183Hemoptysis

3 mo after the intervention 3.26 ± 0.36 4.17 ± 0.48 9.592 < 0.001

Before the intervention 5.89 ± 0.63 5.91 ± 0.66 0.138 0.890Chest distress

3 mo after the intervention 3.84 ± 0.39 4.52 ± 0.48 6.954 < 0.001

Before the intervention 4.62 ± 0.57 4.39 ± 0.54 1.853 0.067Weight loss

3 mo after the intervention 3.08 ± 0.31 3.78 ± 0.39 8.886 < 0.001

Before the intervention 29.85 ± 3.21 29.61 ± 3.22 0.333 0.739Total

3 mo after the intervention 20.88 ± 2.11 25.30 ± 2.61 8.329 < 0.001

MDASI: MD Anderson Symptom Inventory.

Table 5 Comparison of the incidence of pulmonary complications between the two groups, n (%)

Group Surgical incision 
infection

Surgical incision 
bleeding Atelectasis Pulmonary 

infection
Respiratory 
failure

Overall incidence 
rate

Test group, n = 40 0 (0.00) 0 (0.00) 1 (2.50) 1 (2.50) 0 (0.00) 2 (5.00)

Control group, n 
= 40

0 (0.00) 0 (0.00) 3 (7.50) 6 (12.50) 0 (0.00) 9 (22.50)

χ2 5.165

P value 0.023

Table 6 Comparison of treatment compliance between the two groups, n (%)

Before the intervention 3 mo after the intervention
Group

Good Moderate Poor Good Moderate Poor

Test group, n = 40 6 (15.00) 28 (70.00) 6 (15.00) 24 (60.00) 11 (27.50) 5 (12.00)

Control group, n = 40 9 (22.50) 26 (65.00) 5 (12.00) 13 (32.50) 22 (55.00) 5 (12.00)

χ2 0.765 6.937

P value 0.682 0.031

respiratory exercise nursing intervention was positive and effective in reducing postoperative complic-
ations and promoting postoperative recovery in patients with lung cancer. With the development of 
rehabilitation medicine, respiratory function exercise is considered to be an effective way to promote 
pulmonary rehabilitation. Active breathing exercise enhances the strength and endurance of respiratory 
muscles, improves the patient’s pulmonary function and respiratory system function, and reduces the 
incidence of pulmonary complications while enhancing the patient’s overall postoperative recovery[24]. 
In addition, effective breathing exercises increase pulmonary blood circulation, promote alveolar gas 
exchange, and improve pulmonary ventilation and hypoventilation[25]. Ko et al[26] found that 4-8 wk of 
exercise and bi-weekly continuous telephone communication guided by physiotherapists in patients 
with chronic obstructive pulmonary disease (COPD) reduced the frequency of acute exacerbations, 
promoted pulmonary rehabilitation as well as prolonged the time of readmission for acute COPD, 
which had a better control effect on the remission of COPD patients. Respiratory function exercise is a 
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Table 7 Comparison of nursing satisfaction between the two groups, n (%)

Group Very satisfied Satisfied Fairly satisfied Dissatisfied Satisfaction rate

Test group, n = 40 26 (65.00) 12 (30.00) 2 (5.00) 0 (0.00) 38 (95.00)

Control group, n = 40 12 (30.00) 21 (52.50) 5 (12.00) 2 (5.00) 33 (82.50)

χ2 7.825

P value 0.005

long-term process. However, after discharge from the hospital, most patients discontinue rehabilitation 
exercises and respiratory exercises due to various reasons such as fear of wound pain, depression, 
physical fatigue, and lack of professional respiratory exercise instruction. In this study, a complete 
nursing intervention group was established before the start of the intervention in continuous nursing 
combined with a respiratory exercise nursing program adopted by the patients in the experimental 
group. And all team members underwent standardized training to ensure the homogenization of the 
intervention. Continuous nursing was performed through postoperative visits, questionnaires, and 
online communication after patients were discharged from the hospital, maintaining the continuity, 
completeness, and integrity of nursing. The effect of respiratory exercise was evaluated, and the rehabil-
itation exercise was adjusted timely according to the changes of the patient’s condition. What’s more, 
effective cough and expectoration methods were instructed to patients to promote pulmonary sputum 
drainage and reduce the occurrence of pulmonary infection. Regular health education was given to 
patients to improve their perception of the importance of breathing exercises. Therefore, continuous 
breathing combined with respiratory exercise greatly improves pulmonary function, improves 
hypoxemia, and reduces the incidence of pulmonary symptoms and complications.

In addition, Morisky compliance and nursing satisfaction were better in the intervention group 
compared to the control group. Mei et al[27] performed whole-course high-quality nursing for 30 lung 
cancer patients who underwent surgery in the Department of Respiratory Medicine and found that this 
program could also effectively reduce the negative conditions of patients, lower the level of anxiety and 
depression, and improve patient compliance and satisfaction. This is somewhat similar to the 
conclusions of our study. Compared with the current continuous nursing combined with respiratory 
exercise, although both of them achieved positive nursing results, the whole-course nursing program 
focused on the physiological and psychological nursing of the patients, mostly on the nursing staff’s 
initiative to provide psychological consultation and nursing services. While continuous nursing 
combined with respiratory exercise nursing in this study focused more on allowing patients and their 
families to actively participate in the nursing work with the help of nursing staff. It fundamentally 
promoted the recovery of pulmonary function in patients through scientific and efficient respiratory 
exercise, and also enhanced postoperative rehabilitation while taking into account the improvement of 
patients’ participation, compliance, and satisfaction, which is more conducive to nurse-patient 
communication and nursing work. Poor patient compliance outside the hospital was associated with a 
lack of medical and nursing supervision as well as social support[28]. In the continuous nursing group, 
the patients were given the whole course of medication, diet, exercise guidance, and one-on-one health 
education during the home nursing after discharge, which enhanced the enthusiasm of patients for 
treatment and a good attitude toward life. A reasonable diet improves the nutritional status of patients 
and shortens the postoperative recovery time. It also strengthens communication between nurses and 
patients. Therefore, patients in the intervention group had higher treatment compliance and nursing 
satisfaction. In this study, the application of continuous nursing combined with respiratory function 
exercise in postoperative lung cancer patients achieved surprising results. This nursing model requires 
nursing team members to have excellent professional knowledge, the ability to deal with sudden 
complications as well as the ability to communicate friendly to patients after completing standardized 
training and assessment. In addition, the nursing members were also required to closely monitor 
various postoperative vital signs and rehabilitation indicators of patients, guide patients to perform 
respiratory function exercises as well as provide effective support and guarantee for maintaining a good 
health status of patients. However, there are still some limitations in this study. For example, the sample 
size is small and the postoperative observation time is short. It is uncertain whether results consistent 
with this study can be obtained after expanding the sample size and extending the postoperative 
observation time. In the subsequent study, we will further investigate and validate a larger sample size 
with a more rigorous study protocol.

CONCLUSION
In summary, continuous nursing combined with respiratory function exercise can effectively improve 
postoperative pulmonary function and PaO2, reduce PaCO2, and promote pulmonary function recovery 
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in patients. At the same time, it also reduces the occurrence of postoperative complications and 
improves patients’ treatment compliance and nursing satisfaction. It is of great significance to the 
postoperative recovery of lung cancer.

ARTICLE HIGHLIGHTS
Research background
Lung cancer is the leading cause of cancer death. Therefore, it is particularly important to seek suitable 
nursing methods for the rehabilitation of lung cancer patients.

Research motivation
Resection surgery is the main treatment for lung cancer. Postoperative complications and mortality are 
mostly linked to respiratory failure consecutive to respiratory muscle overload. Respiratory movement 
plays an important role in lung cancer care, as well as the pulmonary rehabilitation.

Research objectives
This study aims to explore the effect of continuous nursing combined with respiratory exercise nursing 
on the recovery of lung function in patients with lung cancer after operation.

Research methods
Eighty patients with lung cancer were randomly divided into control group (n = 40 cases) and experi-
mental group (n = 40 cases). The patients in the control group received routine nursing after operation, 
while the experimental group received continuous nursing combined with respiratory exercise nursing 
on the basis of routine nursing. Observe the recovery of pulmonary function and respiratory system 
symptoms of the two groups before and after the intervention for 3 mo.

Research results
After intervention, the nursing satisfaction of the study group was higher than that of the control group; 
PaO2 in the study group was significantly higher than that in the control group; The MD Anderson 
Symptom Inventory score of respiratory symptoms in the study group was significantly lower than that 
in the control group; The treatment compliance and nursing satisfaction of patients in the study group 
were higher than those in the control group. The difference between the above studies was statistically 
significant (P < 0.05).

Research conclusions
Continuous nursing combined with respiratory exercise nursing can significantly accelerate the 
recovery of respiratory function of patients with lung cancer after surgery, reduce the incidence of 
postoperative complications of lung cancer, and improve the treatment compliance of patients.

Research perspectives
This study proves that continuous nursing combined with respiratory function exercise is of great 
significance for postoperative rehabilitation of lung cancer patients, which may provide a theoretical 
basis for postoperative treatment of lung cancer patients.
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