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Objective: To explore the effect of multimodal health education combined with a feedback method in perioperative patients with lung 
cancer.
Methods: A total of 200 lung cancer patients were divided into the observation group and the control group. The observation group 
adopted the multimodal health education combined with the feedback method, and the control group adopted the conventional health 
education model. The postoperative extubation time, length of hospital stay, time to first leaving the bed, postoperative exercise 
compliance, emotional-distress index and patient satisfaction were compared between the two groups.
Results: The postoperative extubation time (2.80 ± 1.03 days), the emotional-distress index (8.26 ± 3.01) and the time to first leaving 
the bed (23.74 ± 11.87 h) were all lower in the observation group than in the control group, with a statistically significant difference 
(P < 0.05). The postoperative exercise compliance (49.69 ± 3.60) and patient satisfaction (98.32 ± 1.66) values were higher in the 
observation group than in the control group, with statistically significant differences (P < 0.05).
Conclusion: Multimodal health education combined with the feedback method can improve the postoperative exercise compliance of 
lung cancer patients, reduce their postoperative rehabilitation time and improve their postoperative psychological state and satisfaction, 
which is in line with the concept of promoting the enhanced recovery of lung cancer patients.
Keywords: lung cancer, enhanced recovery after surgery, feedback method, multimodal health education

Introduction
The number of new cases of lung cancer in 2020 was estimated to be 2.207 million worldwide, ranking second among all 
malignant tumours, with the mortality rate of lung cancer ranking first in the world.1,2 At present, the treatment of lung cancer 
involves a multidisciplinary treatment mode based on surgery, with the survival rate for stage I lung cancer with surgical resection 
approximately 90% or above.3 However, attendant problems are inevitable, including surgical trauma and low postoperative 
nursing efficiency in the treatment process, which will affect the quality of life of the patients.4 While clinically eligible for 
discharge, more than half of a sampled population had severe symptoms at discharge following lung cancer surgery.5

In recent years, the concept of enhanced recovery after surgery (ERAS) has been gradually accepted in the field of 
thoracic surgery.6 The concept of ERAS in nursing mainly includes preoperative health education, preoperative smoking 
cessation, respiratory function exercise, postoperative analgesia, early ambulation, nutrition management, early removal 
of the drainage tube and other measures.7–9 Perioperative health education is one of the most important measures of the 
ERAS concept. However, the effect of routine health education is not good,10 and the feedback method can ensure that 
patients understand the relevant content, improve their compliance, shorten the average length of hospital stay, reduce the 
readmission and case fatality rates and improve the rehabilitation effect.11–13 In foreign countries, the feedback method is 
widely used in the field of health education and has achieved good results.14 Meanwhile, in China, various studies have 
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explored the multimodal and multidisciplinary team health education model, but have not adjusted it in time according to 
the feedback of the patients.15 In the present study, patients in the control group and those in the observation group are 
compared to explore the effect of the multimodal health education method combined with the feedback method on the 
post-surgery rehabilitation of patients with lung cancer. It was hypothesised that compared with the control group, the 
observation group would exhibit better postoperative rehabilitation.

Data and Methods
Participants
A total of 200 patients admitted for lung cancer surgery in the thoracic surgery department of Hebei Provincial People’s 
Hospital from July to December 2021 were selected as the study participants. The patients were randomly divided into 
the control group and the observation group using the random number table method. The inclusion criteria were as 
follows: ① aged 18–80 years; ② plans for thoracoscopic surgery for lung cancer; ③ patients pathologically confirmed 
to have lung cancer; ④ patients with complete medical records; ⑤ patients with normal communication and expression 
ability; ⑥ the patients or their family members gave their informed consent to participate in this study; and ⑦ patients 
able to use a smartphone. The exclusion criteria included the following: ① perioperative pulmonary infection, respiratory 
failure and other complications; ② patients with a heart, brain, kidney, liver and/or other organ lesions or functional 
insufficiency; ③ the pathological results were found in patients with non-malignant tumours; and ④ extubation under an 
abnormal condition. The study was approved by the Ethics Committee of Hebei Provincial People’s Hospital (batch 
number:), and all participating patients signed the informed consent form.

Methods
Intervention Method
The control group adopted routine health education methods. Routine health education includes the nurses advising the 
patients to quit smoking and take respiratory exercises prior to surgery and explaining the attendant precautions during the 
perioperative period. Following the operation, the patients are routinely given oxygen inhalation, undergo vital sign 
monitoring and offered guidance and assistance in leaving the bed or turning over, knocking on the back and expectoration. 
The observation group used the multimodal health education combined with the feedback method, as described below.

The Professional Team 
A health education team for the thoracic surgery department was established, including two attending physicians, three 
nurses, and one rehabilitation physician. The doctors are mainly responsible for explaining the surgical treatment plan 
and perioperative risks and hidden dangers to patients, while the nurse is largely responsible for the perioperative 
education work during the patient’s hospitalisation period. The rehabilitation doctors are responsible for the respiratory 
function exercise during hospitalisation, mainly for patients with relatively poor preoperative lung function and patients 
with relatively complicated surgery. Prior to the intervention, the members of the health education team should be trained 
according to the implementation process, paying attention to the feedback method, such that they can master the relevant 
lung cancer knowledge and skilfully use the feedback method to educate the patients.16 During the whole process, regular 
seminars are held to record the problems found in the process of health education and to propose effective solutions to 
ensure the unity and scientific nature of health education.

Health Education Materials and Process 
Based on the Clinical Practice Guidelines for ERAS in China (2021 edition)17 and the high-frequency problems of clinical 
lung cancer patients, the Manual of Rapid Rehabilitation of Thoracic Surgery was compiled. Medical, nursing, anaesthesia, 
rehabilitation and other experts were then invited to discuss and revise the manual. The manual uses plain language, 
illustrations, red marks and other methods to emphasise key points to help lung cancer patients understand and memorise 
the relevant knowledge. The main contents include the following: ① admission education, including department environment 
introduction, introduction to the doctor in charge and the responsible nurse, precautions for laboratory examination, safety 
education and individualised guidance; ② preoperative education, including patient preparation, substance preparation, 
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preoperative evaluation content, respiratory function exercise, the use of incentive spirometry, limb function exercise, 
postoperative bed arrangement, postoperative coordination points and postoperative symptom management; ③ postoperative 
education, including body posture, pain management, early getting out of bed, airway management, nutrition and diet 
management, pipeline management and pulmonary embolism prevention; and ④ discharge guidance, including lung function 
exercises, reasonable diets, incision management, drug guidance and follow-up guidance. Here, following admission, each 
patient was issued a copy of the manual to facilitate the learning of the relevant content.

A perioperative health education video for thoracic surgery was also created. The contents included the following: 
publicity and education of admission rules and regulations, preoperative preparation, postoperative precautions educa-
tion, respiratory function exercise, upper limb function exercise, lower limb function exercise, the method of tapping the 
back and sputum discharge, carrying out chest-tube precautions and discharge guidance. The video was converted into 
QR code before being placed in the ward, where patients can easily use a mobile phone for WeChat scanning, with the 
QR code sent to the department’s patient WeChat group and the responsible nurse providing guidance for the viewing 
method following the patient’s admission.

Implementation Process for Multimodal Health Education Combined with the Feedback Method 
The nurses adopt a combination of group education and one-to-one individualised education during the patient’s hospitalisation. 
Based on the health education process of thoracic surgery, group education is first conducted in the form of PowerPoint and video 
presentations before individual one-to-one education is provided. Here, the nurse used concise and understandable Mandarin 
during the instruction process. Following the guidance, the patient’s acceptance was assessed before they were encouraged to 
conduct language repetition and action demonstrations, with the nurse evaluating the patient’s performance immediately. During 
the evaluation, the nurse should question the patient using a soft tone, with the patient encouraged when giving the correct 
answer. When answering incorrectly, the nurse should attempt to identify the reason for the error, explain the issue clearly and 
give further guidance until the patient can correctly repeat the language and demonstrate accurate actions. In addition, the nurse 
should record the time, the patient’s name and hospital number, the education theme, specific content, the retelling results and any 
notes during each education session.

Evaluation Method
Information Collection
The information pertaining to medical history, living habits, age and gender was collected. In the case of no statistical 
difference between the two groups, the groups were deemed as comparable.

The postoperative recovery was also recorded for both groups, including in terms of extubation time, the time to first 
leaving the bed and the total length of the hospital stay.

Postoperative Exercise Compliance Scale for Lung Cancer Patients
This scale includes 15 entries, each of which involves a 5-level scoring method, from “completely possible” to 
“completely impossible”. Each component can receive a score of 0–4, with a total possible score of 0–60 points. 
A higher score indicates better adherence to functional exercise.18

Huaxi Emotional-Distress Index
This scale includes 11 items and four dimensions: depression, anxiety, acute symptoms and suicide factors, with a 5-level 
score of 0–4 (from “none” to “full time”) and a possible total score of 36 points. All patients must be evaluated in terms 
of each of the first nine items. If the total score for the first nine items is >8 points, items 10 and 11 will then be 
evaluated, otherwise, the evaluation will be concluded. A score of <9 indicates no recent bad mood, 9–12 indicates 
a mildly bad mood, 13–16 indicates a moderately bad mood and >16 indicates a severe bad mood.19

Nursing Satisfaction Score
The satisfaction with the nursing work was compared between the two groups, with a patient satisfaction questionnaire 
completed on the day before discharge. The questionnaire included 10 items, with 10 points given for highly satisfied, 8 
points for satisfied, 5 points for moderately satisfied and 0 points for dissatisfied; the total possible score is 100 points.
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Sample Size Calculation
In this study, the estimated length of stay in the control group was 9.84 ± 3.28 days, and that of the observation group 
was expected to decrease by 1.6 days. The sample size was calculated according to the following formula:

where N represents the sample size of each group, α is 0.05 and the Z value is bilateral. Here, Zα = 1.96, β was unilateral 
and the study’s grasp level (test efficiency) was 0.9, Zβ = 1.28. Meanwhile, σ represents the standard deviation, which in 
this study was 3.28, δ represents the difference between the average value of the observation group and the control group. 
In this study, δ =1.6.

The final calculation indicated that the sample size of each group was 88. Considering the expected 20% loss rate, it 
was ultimately determined that 110 participants should be included in each group.

Statistical Methods
The statistical analysis was performed using SPSS26.0 statistical software. The measurement data meeting the normal 
distribution were expressed in terms of mean ± standard deviation (x), with inter-group comparisons performed using 
a t-test. The continuous data following non-normal distribution were counted using the Kruskal–Wallis test, with the 
count data represented by cases (%) and the inter-group comparisons performed using the chi-square test. The test level 
was α =0.05, and the difference was significant when P ≤ 0.05.

Results
Clinical Data of the Lung Cancer Patients
To ensure that the two groups were comparable, the information pertaining to medical history, living habits, age and 
gender was collected. There were no differences in terms of any of the above variables between the two groups. A total 
of 100 lung cancer patients admitted to the hospital from July to September 2021 were selected as the controls, with 32 
males and 68 females and a mean age of 58.18 ± 10.58 years. Thirty-five of these patients had a history of smoking, four 
had preoperative coronary heart disease, 21 had hypertension, and 10 had diabetes. A total of 100 lung cancer patients 
admitted to the hospital from October to December 2021 were selected as the observation group, with 39 males and 61 
females and a mean age of 56.71 ± 10.34 years. Among them, 40 patients had a smoking history, four had preoperative 
coronary heart disease, 37 had hypertension and 15 had diabetes. There was no significant difference in the general 
clinical data between the two groups (P > 0.05) (Table 1).

Comparison of Postoperative Recovery Between the Two Groups
In this study, to evaluate the recovery of the lung cancer patients in the two groups, the postoperative extubation time, time to 
first leaving the bed, length of hospital stay, postoperative exercise compliance, emotional-distress index and level of 
satisfaction were compared between the two groups. The postoperative extubation time was significantly lower in the 
observation group (2.80 ± 1.03 days) than in the control group (3.41 ± 2.09 days), with a statistically significant difference 
(P < 0.05). The time to first leaving the bed was 31.22 ± 16.22 h in the control group and 23.74 ± 11.87 h in the observation 
group, with the time significantly less in the latter at a statistically significant difference (P < 0.05). The length of hospital stay 
was 10.44 ± 5.29 days in the control group and 9.35 ± 3.74 days in the observation group, indicating no significant difference 
between the two groups (P > 0.05). The postoperative exercise compliance was significantly higher in the observation group 
(49.69 ± 3.60) than in the control group (43.26 ± 5.02), with the difference statistically significant (P < 0.05). The emotional- 
distress index was 9.49 ± 3.69 in the control group but was significantly lower in the observation group (8.26 ± 3.01), with the 
difference statistically significant (P < 0.05). The patient satisfaction was significantly higher in the observation group (98.32 ± 
1.66) than in the control group (94.48 ± 2.6), with the difference statistically significant (P < 0.05). Overall, the recovery was 
clearly better in the observation group (Table 2). No adverse events occurred in this study.
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Discussion
In this study, the postoperative extubation time, the emotional-distress index values and the time to first leaving the bed 
were all lower in the observation group than in the control group, with a statistically significant difference. The 
postoperative exercise compliance and patient satisfaction were higher in the observation group than in the control 
group, with statistically significant differences.

The feedback method involves the patient receiving health education from the medical staff, after which the 
patient uses their own language to repeat or demonstrate the understood health-related knowledge.20 This creates 
opportunities for healthcare workers to further understand the extent of the patient’s understanding of the relevant 
education information. If the patient has an inaccurate understanding of the education information, the medical 
staff can explain and re-evaluate it repeatedly to ensure that the patient masters a variety of perioperative health 
knowledge such that it can be effectively transmitted. The feedback method is an easily understood, valuable and 
feasible method of health education. Various researchers, including Zhang Huazhi,21 have demonstrated that 
surgical treatment can result in massive trauma for lung cancer patients, while postoperative pain and complica-
tions lead to poor compliance and slow recovery. Elsewhere, Yang et al22 demonstrated that lung cancer patients 

Table 1 General Clinical Data of Lung Cancer Patients

The Control Group  
(100 Cases)

The Observation Group  
(100 Cases)

P

Gender Male 32(32%) 39(39%) 0.188

Female 68(68%) 61(61%)

Age <65 years old 71(71%) 77(77%) 0.210

≥65 years old 29(29%) 23(23%)

Education Under junior middle school education 36(36%) 26(26%) 0.466

Senior high school and middle special school 36(36%) 39(39%)

College and university 26(26%) 32(32%)

Postgraduate 2(2%) 3(3%)

The number of comorbidities 0 62(62%) 47(47%) 0.123

1 31(31%) 38(38%)

2 6(6%) 12(12%)

3 1(1%) 3(3%)

Surgery Wedge resection 56(56%) 66(66%) 0.073

Segmentectomy 16(16%) 8(8%)

Lobectomy 28(28%) 23(23%)

Lymph node biopsy 0(0%) 3(3%)

Pathology type Squamous cell carcinoma 26(26%) 17(17%) 0.084

Adenocarcinoma 74(74%) 83(83%)

Marriage Married 98(98%) 98(98%) 0.689

Unmarried 2(2%) 2(2%)

Pay way Out-of-pocket payment 13(13%) 5(5%) 0.064

Provincial medical insurance 45(45%) 58(58%)

Municipal medical insurance 42(42%) 37(37%)

Table 2 Comparison of Postoperative Recovery Between the Two Lung Cancer Groups

The Control Group (n=100) The Observation Group (n=100) P

Extubation time (d) 3.41±2.09 2.80±1.03 0.000
First time getting out of bed (h) 31.22±16.23 23.74±11.87 0.000

Length of hospital stay (d) 10.44±5.29 9.35±3.74 0.113

Compliance to exercise after lung cancer surgery 43.26±5.02 49.69±3.60 0.000
Emotional-distress index 9.49±3.69 8.26±3.01 0.011

Satisfaction 94.48±2.64 98.32±1.66 0.000
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not only suffer from pain in the perioperative period but often experience a series of psychological problems, such 
as fear and anxiety, which will seriously affect their physical and mental health, as well as their perioperative 
recovery.

The present study thus focused not only on the postoperative physical condition of lung cancer patients, but also on 
the patient’s psychological recovery following surgery. Therefore, a health education team for thoracic surgery was 
formed, which included two attending physicians, three nurses and one rehabilitation physician. Health education was 
then provided in the form of video presentations, presenting an exploration of the multidisciplinary health education for 
patients undergoing surgery for lung cancer.

In this study, the observation group adopted the multimodal health education combined with the feedback method. 
The results indicated that the postoperative exercise compliance of the lung cancer patients was higher in the observation 
group than in the control group, while the extubation time and the time to first leaving the bed were shorter in the 
observation group than in the control group, indicating that the multimodal health education method could improve the 
postoperative exercise compliance of lung cancer patients and shorten their postoperative recovery time. These findings 
were similar to those obtained by Huang et al.23

Medical staff conduct multimodal health education for patients and use the feedback method to professionally 
evaluate the patient’s level of mastery of the relevant perioperative health education knowledge before conducting 
repeated education to ensure that the patient is familiar with the perioperative precautions, increasing their confidence 
and compliance and ensuring that they cooperate with the doctors as effectively as possible during the treatment. With the 
guidance and companionship of the nursing staff, the patient may immediately take the initiative in undertaking ankle 
pump exercises, effectively coughing after waking or leaving the bed as soon as possible following the doctor’s advice. 
This will promote the elimination of the patient’s sputum and will discharge the drainage fluid after removing the 
drainage tube as soon as possible, promoting timely pulmonary re-expansion.

In this study, during the whole perioperative period, the medical staff would encourage and comfort the patients, 
ensuring that they feel cared for, thus reducing the occurrence of psychological problems, such as perioperative 
depression and anxiety, and improving the satisfaction with the medical treatment. These findings are consistent with 
those obtained by Chen.24

However, the length of hospital stay was not significantly different across the two groups, which is not consistent with 
the results obtained in most studies.15 This may be related to the degree of surgical trauma, the patient’s tolerance to 
anaesthesia and/or pain and other factors. Therefore, it is crucial that multiple teams closely cooperate to minimise the 
surgical trauma and optimise the anaesthesia, postoperative pain and airway management in view of accelerating the 
rehabilitation of lung cancer patients.

To sum up, the implementation of multimodal health education combined with the feedback method for perioperative 
patients with lung cancer can significantly improve the postoperative exercise compliance, reduce the postoperative 
rehabilitation time, improve the postoperative psychological state of the patients, enhance the patient’s satisfaction, 
ensure the patients’ rapid recovery and provide a theoretical and scientific basis for the application of the ERAS concept 
during the clinical perioperative period.

This study involves a number of limitations. First, the scalability of this study may be limited due to the small sample 
size. Furthermore, due to the small number of observation indicators and the lack of certain indicators, such as lung 
function, further high-quality studies and a large sample are needed to validate the observed benefits.

Conclusion
Multimodal health education combined with the feedback method may improve the postoperative exercise compliance, 
reduce the postoperative rehabilitation time, improve the postoperative psychological state and enhance lung cancer 
patients’ satisfaction with the treatment/care, of all which are in line with the concept of promoting the enhanced 
recovery of such patients.

Data Sharing Statement
All data generated or analyzed during this study are included in this article.
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