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Abstract 
Objective: To search, evaluate and integrate the best domestic and foreign 
evidence on the preoperative pre-rehabilitation of lung cancer patients with 
COPD, and summarize the best evidence. Methods: Cochrane Library, BMJ 
Best Practice, JBI Center for International Cooperation in Evidence-Based 
Health Care Library, and Up to were searched by computer system Date, 
Embase, CINAHL, PubMed, Evidence-Based Health Care Center Database 
(JBI), American Guidenet, Global Guidenet, CNKI, CMBM, Wanfang, and 
VIP databases on preoperative pre-rehabilitation of patients with lung cancer 
and COPD. Literature screening and quality evaluation were conducted in-
dependently by two researchers, and evidence was extracted, summarized and 
summarized according to the theme. Results: A total of 13 kinds of literature 
were included, including 4 guidelines, 4 systematic reviews, 3 evidence sum-
maries, and 2 expert consensus articles. This paper summarizes 44 best evi-
dence on pre-rehabilitation of lung cancer patients with COPD, including 8 as-
pects: pre-rehabilitation content and principle, pre-rehabilitation assessment, 
exercise rehabilitation, nutrition management, psychological guidance, health 
education, multidisciplinary cooperation, quality control and follow-up. Con-
clusion: The best evidence of preoperative pre-rehabilitation for patients with 
lung cancer complicated with COPD is rich in content, and needs to be selected 
according to the characteristics of the hospital and the clinical environment. 
Some of the evidence still needs to be confirmed by higher-quality studies. 
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1. Introduction 

Lung cancer is one of the most common malignant tumors in our country. Ac-
cording to the data released by the National Cancer Center in 2015, the five-year 
prevalence rate of lung cancer in China from 2006 to 2011 was 130.2 (1/100,000), 
of which 84.6 (1/100,000) were male, ranking second in malignant tumors. Fe-
males were 45.6 (1/100,000), ranking fourth in malignant tumors [1]. Surgical 
resection of the tumor has become one of the most important treatment me-
thods for this disease, mainly for early-stage lung cancer and those who have 
sufficient cardiopulmonary reserve and can tolerate surgical treatment. Chronic 
obstructive pulmonary disease (COPD), as a common lung disease, is mainly 
characterized by a series of lung function impairments such as insufficient ven-
tilation and decreased exercise endurance. Studies have shown that the incidence 
of COPD in lung cancer patients can be as high as 71.6%, and the combination 
of COPD can easily increase the surgical risk and prognostic risk of these lung 
cancer patients. The timing of surgical treatment for these patients has gradually 
become the focus of research in the industry [2] [3]. 

Prehabilitation, as a new preoperative management concept proposed on the 
basis of ERAS, refers to the intervention means that patients receive cardiopul-
monary function exercise mainly composed of aerobic exercise and resistance 
exercise, nutritional support mainly supplemented with whey protein, and psy-
chological support before surgery [4] [5]. The aim is to alleviate the physical and 
mental stress of patients during perioperative period and optimize the surgical 
effect by means of a series of optimization measures [6]. At present, there is a 
lack of clear recommendations on the content of pre-operation rehabilitation for 
patients with lung cancer complicated with COPD at home and abroad. This 
study extracted the best evidence of pre-operation rehabilitation for patients 
with lung cancer complicated with COPD through systematic retrieval and evi-
dence-based medicine research methods, aiming to provide references for clini-
cal staff when formulating corresponding pre-rehabilitation measures. 

2. Data and Methods 
2.1. Literature Retrieval Strategy 

Each “S” in the 6S evidence resource pyramid model represents one resource 
type, which are systems, summaries, synopses of syntheses, syntheses, synopses 
of studies, and studies. The “6s” pyramid model of evidence resources (from low 
to high) consists of original research, abstract and evaluation of original re-
search, systematic evaluation, abstract and evaluation of systematic evaluation, 
evidence-based knowledge base, and system. From the top of the tower to the 
bottom, the level of evidence goes from high to low. The search starts at the top 
level of the pyramid, the computer decision support system, and works its way 
down. In this article, the “6S” model [7] was used to search Cochrane Library, 
BMJ Best Practice, JBI Center for International Cooperation in Evidence-Based 
Health Care Library, and Up to Date, Embase, CINAHL, PubMed, Evidence-Based 
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Health Care Center Database (JBI), American Guidenet, Global Guidenet, CNKI, 
CMBM, Wanfang, and VIP databases on preoperative pre-rehabilitation of pa-
tients with lung cancer and COPD. The Chinese database was taken as an exam-
ple from CNKI, and the search methods were (lung cancer or lung tumor) and 
(Chronic obstructive pulmonary disease or COPD) and (guidelines or evidence 
summary or expert consensus or systematic review or meta-analysis). The Eng-
lish database takes PubMed as an example. The retrieval formula is (“lung cancer” 
[Mesh]/“lung tumor” [Mesh]/“lung neoplasm” [Mesh]) and (“chronic obstructive 
pulmonary disease” [Mesh]/“COPD” [Mesh]) and (“guideline” [Mesh]/“consensus” 
[Mesh]/“summary of evidence” [Ti/Ab]/“systematic review” [Mesh]/“Meta- 
analysis” [Ti/Ab]). The retrieval period is from the establishment of the database 
to June 2023. In this article, the meanings of abbreviations are described as fol-
lows. The full name of Mesh is Medical Subject Headings, that is, subject word 
retrieval. The full name of Ti is Title, that is, title search, which is a way to search 
by searching the title of the literature. The full name of Ab is Abstract, that is, 
abstract retrieval, which is a way to retrieve literature abstracts. 

2.2. Reference Inclusion and Exclusion Criteria 

Inclusion criteria: 1) The subjects were patients with lung cancer complicated 
with COPD and elective surgery; 2) The research contents include evidence of 
pre-rehabilitation; 3) Types of evidence include guidelines, expert consensus, 
evidence summary and systematic review. Exclusion criteria: a) Incomplete infor-
mation; b) Research proposals, reports and meeting abstracts; c) Non-Chinese and 
English literature. 

2.3. Literature Screening and Quality Evaluation 

Two researchers read, screened and extracted evidence related to this study in-
dependently. If there is any disagreement, the third researcher is invited to par-
ticipate in the discussion. This study follows the principle of giving priority to 
high-quality, high-level and newly published authoritative literature [8]. The 
guidelines were independently evaluated using the appraisal of guidelines for re-
search and evaluation II, AGREE II, which was updated in 2017 [9]. The scale 
consists of 6 areas, 23 main items, and 2 overall evaluation items. According to 
the scores in each field, the recommendation level is rated. The systematic re-
view and meta-analysis were conducted using the Systematic review tool [10] 
updated in 2017 by JBI Evidence-Based Health Care Centre of Australia. The 
evaluation tool consists of 11 items, each of which is evaluated on the “yes, no, 
unclear, not applicable” criteria. Expert consensus was evaluated using the Ex-
pert Consensus Evaluation tool [11], which was updated in 2017 by JBI Centre 
for Evidence-Based Health Care in Australia. The evaluation tool consists of six 
items, each of which is evaluated on the criteria of “yes, no, unclear, not applica-
ble”. The quality evaluation of the evidence summary should trace back to the 
original literature on which the evidence is based, and select the corresponding 
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evaluation criteria according to the type of literature for quality evaluation. 

2.4. Principle of Evidence Extraction 

Two personnel trained in evidence-based training will initially extract and inte-
grate relevant evidence. When there is a conflict in evidence conclusions from 
different sources, the screening principles are evidence-based evidence, high- 
quality evidence and newly published authoritative literature. If there is any dis-
agreement, please ask the third evidence-based researcher to evaluate and finally 
reach an agreement. When evidence from different sources contradicts each 
other, this study follows the principle of high-quality evidence, high-level evi-
dence, and newly published authoritative literature. 

3. Results 
3.1. General Features of the Included Literature 

After preliminary search, 1048 relevant literature was obtained, and repeated 
publication, inconsistent with the subject and low-quality literature was ex-
cluded. Finally, 13 kinds of literature were included, including 4 guidelines, 4 
systematic reviews, 2 expert consensus articles and 3 evidence summaries. The 
general characteristics of the included literature are shown in Table 1. 

3.2. Quality Evaluation Results of the Included Literature 
3.2.1. Quality Evaluation Results of the Guidelines 
A total of 4 guidelines were included in this study. The results of standardization 
and quality evaluation in various fields of the guidelines are shown in Table 2. 

3.2.2. Quality Evaluation Results of Systematic Evaluation 
A total of four systematic reviews were included in this study from the Cochrane 
Library and Pubmed. Among them, the evaluation results of 11 items in 
Ya-Qing W et al. [21], Chan-Yeu P et al. [22] and Carlotta Mainini et al. [23] 
were all “Yes”, and the overall quality was high, so they were allowed to be in-
cluded. LIU W et al. [18] studied 11 items except item 10, “Is the possibility of 
publication bias assessed? which is evaluated as “unclear”, the evaluation results 
of other items are all “Yes”. The overall quality of the study is high, so it is al-
lowed to be included. 

3.2.3. Quality Evaluation Results of Expert Consensus 
The two expert consensus articles evaluated in this study, one Liu ZJ et al. 
[12] from China Guide network, the other expert consensus CAMPBELL et al. 
[17] from PubMed, the evaluation results of all items of the two expert con-
sensus articles are “yes”, the research design is complete, the overall quality is 
high, approved. 

3.3. Evidence Description and Summary 

The evidence included 8 aspects including pre-rehabilitation content and principle,  
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Table 1. General information is included in the literature. 

Included Literature Document 
Source 

Document 
Property 

Document Theme Date of 
Publication 
(year) 

Liu ZJ et al. [12] CNKI Expert 
Consensus 

Expert consensus on pre-rehabilitation management of thoracic 
surgery based on accelerated postoperative rehabilitation 

2022 

Zhi XY et al. [13] CNKI Guide Chinese guidelines for perioperative airway management in 
thoracic surgery 

2021 

Andrew L et al. [14] Yimai Tong Guide Pulmonary rehabilitation: Combined ACCP/AACVPR 
evidence-based Clinical Practice Guidelines 

2007 

Gao S et al. [15] Pubmed Guide Clinical guidelines for perioperative management strategies to 
enhance recovery after lung surgery 

2019 

Cao H et al. [16] CNKI Guide Chinese Clinical Practice guide for Accelerated rehabilitation 
surgery 

2021 

Campbell et al. [17] Pubmed Expert 
Consensus 

Exercise Guidelines for cancer survivors: a consensus statement 
from an international multidisciplinary Roundtable 

2019 

Liu W et al. [18] Pubmed Systematic 
Review 

Breathing exercises improve lung function and quality of life in 
patients with lung cancer after surgery: a meta-analysis 

2013 

Li F et al. [19] CNKI Summary of 
evidence 

Summary of the best evidence for perioperative exercise 
management interventions in lung cancer patients 

2020 

Yin JJ et al. [20] CNKI Summary of 
evidence 

Summary of best evidence for preoperative respiratory training 
management in patients with lung cancer 

2020 

Ya-Qing W et al. [21] Cochrane 
Library 

Systematic 
Review 

Effects of breathing exercises on patients undergoing surgical 
resection of lung cancer: a systematic review and meta-analysis 

2019 

Chan-Yeu P et al. [22] Cochrane 
Library 

Systematic 
Review 

Effect of preoperative respiratory exercise on postoperative 
outcomes in patients with therapeutic pneumonectomy for lung 
cancer: a meta-analysis 

2021 

Carlotta Mainini et al. 
[23] 

Pubmed Systematic 
Review 

Perioperative physical activity intervention in patients 
undergoing lung cancer surgery: What is the evidence? 

2016 

Zhang XM et al. [24] CNKI Summary of 
evidence 

Summary of best practice evidence for pulmonary rehabilitation 
exercise in patients with chronic obstructive pulmonary disease 

2020 

 
Table 2. Methodological quality evaluation of the guidelines included in this study. 

Included literature 

Standardized percentage of each field (%) Number 
of fields 
(PCS) ≥ 

60% 

Number 
of fields 
(PCS) ≥ 

30% Re
co

m
m

en
d

at
io

n 
le

ve
l 

Scope and 
purpose 

participant 
Guideline 

rigor 
Guidance 

clarity 
Applicability 
of guidelines 

Guide editorial 
independence 

Zhi XY et al. [13] 88.89 77.78 60.42 50.00 41.67 83.33 5 6 B 

Andrew L et al. 
[14] 

88.89 77.78 60.42 50.00 41.67 83.33 4 6 B 

Gao S et al. [15] 83.33 80.56 75.00 77.78 75.00 79.17 6 6 A 

Cao H et al. [16] 83.33 61.11 72.92 83.33 62.50 66.67 6 6 A 
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pre-rehabilitation assessment, exercise rehabilitation, nutrition management, 
psychological guidance, health education, multidisciplinary cooperation, quality 
control and follow-up, and a total of 44 pieces of the best evidence on pre-reha- 
bili-tation of lung cancer patients with COPD. The summary results of evidence 
are shown in Table 3. 

 
Table 3. Summary of the best evidence for preoperative pre-rehabilitation of lung cancer complicated with COPD 

Evidential 
dimension 

Content of evidence Level of 
evidence 

Recommended 
strength 

Contents and 
principles of 
pre-rehabilitation 

1. The pre-rehabilitation time starts from the joint decision of the surgeon and the 
patient 1 day before the operation [12]. 

1b A 

2. The pre-rehabilitation time should be 2-4 weeks before surgery. It is not 
recommended to delay tumor surgery for more than 4 weeks to perform a 
pre-rehabilitation program. However, if the time from the decision to start surgery is 
less than 2 weeks, pre-rehabilitation should be carried out as far as possible [12]. 

1a A 

3. Preoperative patients with high-risk factors should receive at least 1 week of 
comprehensive pulmonary rehabilitation training before surgery [13]. 

2b B 

4. Pre-rehabilitation is a multi-mode intervention including assessment, exercise, 
education, nutrition intervention and psychosocial support, among which 
exercise is the core [14]. 

1a A 

5. All patients undergoing elective and limited thoracic surgery can be 
pre-rehabilitated, especially for the elderly, patients with poor basic functional 
status, malnutrition, and patients with extensive surgical resection [12]. 

1b A 

6. The main content of thoracic surgery pre-rehabilitation is to formulate an 
individualized multi-mode pre-rehabilitation program, which should include 
smoking cessation, anemia correction, aerobic exercise, resistance strength training, 
inspiratory muscle training, nutrition optimization and psychological support [12]. 

1b A 

7. For high-risk patients, airway preparation should be made before surgery, 
including drug therapy combined with physical rehabilitation [14] [15]. 

2c B 

Pre-rehabilitation 
assessment 
 

8. Comprehensive assessment of patients must be carried out before pre-rehabilitation, 
including general state assessment, lung function assessment, physical fitness 
assessment, nutritional assessment, psychological assessment, etc. [12] [15]. 

1a A 

9. A general status assessment is recommended at the time of the outpatient 
decision to perform surgery, including the patient’s age, body mass index (BMI), 
comorbiditions and their treatment, the American Society of Anesthesiologists, 
ASA) grading, etc., and preliminary risk stratification of patients [12]. 

1a A 

10. Frailty scale, physical function and fall risk assessment should be conducted for 
elderly or suspected frailty patients [12]. 

1b A 

11. Exercise tests are recommended to assess cardiorespiratory fitness [12]. 2c B 

12. Preoperative nutritional risk screening and assessment should be routinely 
performed on patients [12]. 

2b A 

13. Preoperative psychological status and sleep assessment should be performed on 
patients, and cognitive function assessment should be performed on elderly 
patients [12]. 

1c A 
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Continued 

 14. Preoperative activity tolerance assessment is recommended, exercise plans are 
developed, and functional reserve is improved [16]. 

3a B 

15. It is recommended that the mini-mental state examination (MMSE) and 
Montreal cognitive assessment (MoCA) be used to assess cognitive function 
before surgery. It can be used as the baseline reference value for postoperative 
evaluation. Specialist intervention if necessary [16]. 

1b B 

Exercise 
rehabilitation 

16. Rehabilitation evaluation should be emphasized before pre-rehabilitation 
exercise training for patients with lung cancer complicated with COPD. Under 
the premise of ensuring individualization, effectiveness and safety, the training 
principles are basically the same as those of people without COPD [12]. 

5b B 

17. There are many forms of exercise intervention, and a rehabilitation program 
combining multiple modes should be designed [17]. 

5a A 

18. The exercise rehabilitation of patients should not be limited to the hospital, and 
preoperative physical exercise should be implemented in a multidisciplinary 
environment [17]. 

5b B 

19. Aerobic exercise training is recommended for all pre-recovery patients [12]. 2b B 

20. Resistance strength training is particularly important for the elderly, the frail, 
the sedentary, the malnourished, the chronic cardiopulmonary disease and 
other people [13]. 

2b B 

21. Elderly patients have various risks, and their physical condition should be 
comprehensively assessed before starting exercise [17]. 

5a A 

22.In order to reduce the risk of exercise, patients with cardiovascular and kidney 
diseases should first evaluate their fitness level [17]. 

5a A 

23. Patients with poor baseline lung function are at high risk of surgery, and their 
surgical tolerance should be improved through preoperative exercise 
management [18] [19]. 

1a A 

Nutrition 
management 

24. The duration of preoperative exercise should not be too long and should be set 
at 2 to 4 weeks to avoid affecting the patient's compliance [17] [19]. 

5b B 

25. Preoperative breathing training is recommended for patients with normal lung 
function or exercise capacity or at risk of postoperative lung complications [20] 
[22]. 

3a B 

26. Preoperative respiratory training is recommended for a total intervention time 
of at least 2 weeks [20] [23]. 

1b B 

27. Nutritional risk screening 2002 (NRS2002) should be used to assess nutritional 
risk before surgery [16]. 

1a A 

28. Preoperative intervention should be given to patients with combined 
nutritional risk [16]. 

1a A 

29. It is recommended to conduct routine preoperative anemia-related 
examination, evaluation and timely intervention [16]. 

2b B 

30. In pre-rehabilitation management, iron supplementation is preferred for iron 
deficiency anemia patients [12]. 

1b A 

31. It is recommended that obese patients optimize their diet structure and lose 
weight appropriately [12]. 

1c A 
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Continued 

 32. For patients without chronic kidney disease, appropriate amounts of 
high-quality protein can be added after pre-rehabilitation exercise training 
[13]. 

1a A 

Psychological 
guidance 

33. The hospital anxiety and depression scale (HADS) was used to assess the 
psychological status of patients and conduct effective interventions [16]. 

2b B 

34. Patients are encouraged to adopt various forms of psychological relaxation 
adjustment before surgery. Patients with anxiety and depression risk should be 
treated with intervention when necessary [12]. 

1a A 

Health education 35. Preoperative patient education includes patient self-preparation, introduction 
of relevant policies, postoperative bed arrangement, postoperative cooperation, 
postoperative symptom management, individualized guidance, etc [15]. 

1b B 

36. Before operation, cards, manuals, multimedia, display boards and other forms 
should be used for different patients to focus on the introduction of anesthesia, 
surgery and perioperative management and other diagnosis and treatment 
matters, so as to relieve patients’ anxiety and fear [16]. 

1c B 

37. Quit smoking for at least 4 weeks before surgery [13]. 1a A 

38. Abstain from alcohol for 4 weeks before surgery [12] [16]. 2b B 

39. Preoperative venous thromboembolism (VTE) risk education, medication and 
mechanical VTE prophylaxis are recommended for patients who plan to 
undergo thoracic surgery [13]. 

1b B 

Multidisciplinary 
cooperation 

40. The development of pre-rehabilitation is based on multi-disciplinary 
collaboration and is led by the pre-rehabilitation comprehensive clinic. Medical 
resources should be fully optimized and integrated to gradually form a 
multi-disciplinary, hierarchical and optimized pre-rehabilitation management 
model [12]. 

1b A 

41. Establish interdisciplinary teams of professionals including doctors, nurses, 
respiratory and physical therapists, rehabilitators, exercise specialists, 
nutritionists, psychologists, occupational therapists and social workers [14]. 

5b B 

Quality control 
and follow-up 

42. Encourage monitoring and follow-up during multi-mode pre-rehabilitation 
according to local conditions, including application of wearable devices, 
community services, telemedicine, etc. [12]. 

2c A 

43. Telephone follow-up every 2 weeks [24]. 1c A 

44. Using recovery diaries to promote patient engagement [24]. 1b A 

4. Description of Evidence 
4.1. Contents and Principles of Pre-Rehabilitation 

Pre-rehabilitation refers to taking rehabilitation measures before surgery to help 
improve the functional reserve of patients, further optimize the physical and 
mental state of patients before surgery, better adapt to the stress response 
brought by surgery, reduce postoperative complications, and promote postoper-
ative rehabilitation. The pre-rehabilitation time should be from 1 day before 
surgery when the surgeon and the patient jointly decide the operation. During 
this period, on the one hand, patients need to improve preoperative examination 
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and evaluation; On the other hand, compared with the postoperative stage, the 
physiological and psychological states of patients are more stable, and most pa-
tients have the initiative to actively prepare for surgery, so both objective and 
subjective factors are conducive to the development of pre-rehabilitation. Pre-
vious studies generally recommend more than 4 weeks of pre-rehabilitation ex-
ercise for thoracic surgery, and 4 - 8 weeks or even longer pre-rehabilitation is 
conducive to increasing peak oxygen uptake, increasing skeletal muscle strength, 
accelerating postoperative rehabilitation, reducing respiratory complications, 
and improving long-term prognosis [25]. Too short pre-rehabilitation period 
may lead to the risk of failing to achieve the desired effect, but too long pre-re- 
habilitation period may delay the operation time and thus increase the risk of 
tumor progression and stage escalation [26], as well as reduce the patient's com-
pliance and increase the risk of preoperative anxiety. 

4.2. Pre-Rehabilitation Assessment 

Before the formulation of the pre-rehabilitation program, it is necessary to 
conduct a comprehensive assessment of the overall situation of the patient, in-
cluding general condition, lung function, physical fitness, nutrition, psycho-
logical, sleep and cognitive assessment, so as to stratify the risk of the patient 
and formulate an individualized, selective and focused safe pre-rehabilitation 
program. The results of dynamic evaluation can also be used as the basis to 
evaluate the effect of pre-rehabilitation. After the outpatient decision to oper-
ate, the patient can be pre-rehabilitation education. Before education and 
education, the patients were preliminarily evaluated, including BMI, smoking 
history, comorbidities (hypertension, diabetes, cardiovascular and cerebro-
vascular diseases, COPD, peripheral vascular diseases, bone and joint diseases, 
etc.), treatment status, and ASA classification. At the same time, the patients 
were preliminarily stratified according to age, type of surgery and urgency of 
surgery, and a pre-rehabilitation plan was formulated. Early intervention for 
patients with high-risk factors. 

4.3. Exercise Rehabilitation 

Preoperative exercise rehabilitation can improve the exercise endurance of pa-
tients waiting for surgery, and promote the recovery of patients with lung cancer 
and COPD after surgery. It is very important to evaluate exercise ability before 
exercise rehabilitation. Among them, 6-min walking test (6MWT), shuttle walk-
ing test (SWT), stair climbing test (SCT) and cardiopulmonary exercise test 
(CPET) are often used to evaluate patients’ cardiac reserve function and exercise 
endurance, which is an important basis for formulating exercise prescription. It 
can also be used to evaluate the effect of sports training. Among them, the 6-min 
walking test is widely recommended due to its simple operation, good repeata-
bility and good patient tolerance [27]. Exercise rehabilitation includes different 
types of exercise, among which aerobic training is the basis of individualized ex-
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ercise rehabilitation, the form, time and intensity of exercise rehabilitation 
should follow the FITT principle recommended by the American College of 
Sports Medicine. For elderly patients, the safety and effectiveness of exercise 
should be fully evaluated and weighed to prevent the occurrence of accidents 
such as falls during exercise. Safety protection and prevention should be done in 
the process of exercise rehabilitation for patients undergoing radiotherapy and 
chemotherapy. There are no strict requirements for sports rehabilitation places, 
which can be selected according to the needs and preferences of patients. The 
study of Wuytack et al. [28] pointed out that there was no statistical significance 
in the improvement of patients’ motor ability and quality of life in the sports re-
habilitation training conducted with family or community as the main sports 
venue and hospital outpatient as the main sports venue. The duration of exercise 
should not be too long, 2 - 4 weeks is recommended, so as not to affect the pa-
tient’s compliance. However, if the time from the decision to the operation to 
the start of the operation is less than 2 weeks, pre-rehabilitation should be car-
ried out as far as possible [12]. 

4.4. Nutrition Management 

Patients with lung cancer and COPD often have changes in nutritional status. 
Studies have shown that 20% - 30% of normal-weight COPD patients have 
muscle atrophy and relative fat gain, while weight loss and underweight are 
most common in patients with advanced lung cancer [29]. Weight loss and 
underweight are associated with increased mortality in patients with lung 
cancer or COPD. BMI is a simple indicator of nutritional assessment. Timely 
intervention should be given to patients with nutritional risks. Initial nutri-
tional treatment involves adjusting eating habits and food types, which can be 
combined with exercise training. If the initial nutritional treatment is ineffec-
tive, caloric supplementation can be further increased, even by using enteral 
nutrition [30]. 

4.5. Psychological Guidance 

Studies have shown that the incidence of preoperative anxiety ranges from 11% 
to 80%. This is due to the disease itself and worries about the surgical effect and 
prognosis, and patients are prone to anxiety, fear, depression and other negative 
emotions, which further aggravate the condition of patients and reduce the the-
rapeutic effect [31]. Studies have found that psychological intervention for lung 
cancer patients can effectively alleviate their negative emotions and improve 
their treatment compliance [32]. Psychological rehabilitation can improve pa-
tients’ understanding of the disease and surgery, relieve patients’ negative emo-
tions, enhance patients’ treatment confidence, enthusiasm and compliance, and 
further improve clinical efficacy. Therefore, preoperative evaluation of patients’ 
mental health should be conducted to provide psychological counseling and 
treatment for patients with anxiety and depression risk. 
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4.6. Health Education 

As an important part of pre-rehabilitation, health education can provide patients 
with health knowledge, disease management, rehabilitation exercise and other 
related knowledge and skills, such as physical exercise, smoking cessation and 
alcohol restriction, nutritional guidance, etc., which can improve patients’ com-
pliance with treatment, change adverse lifestyle, and reduce the rate of 
re-hospitalization [33]. In addition to oral preaching, health education can also 
be carried out in various forms such as multimedia, broadcast and information 
brochures. It is worth noting that in the process of health education, patients’ 
age, gender, education level, understanding level, economic level and illness 
should be considered to carry out individualized education guidance. 

4.7. Multidisciplinary Cooperation 

At present, there is no uniform regulation on the specific configuration and re-
sponsibilities of multidisciplinary team members. It is suggested to set up a mul-
tidisciplinary team including but not limited to doctors, nurses and dietitians 
according to the actual clinical situation and context. Considering that patients 
may be affected by clinical environment, medical treatment, human resources, 
patient factors, etc., the possibility of pre-rehabilitation interruption is increased. 
Therefore, a multidisciplinary team member can be designated to be responsible 
for the coordination, communication and follow-up of all links to ensure the 
continuity and effectiveness of pre-rehabilitation training. 

4.8. Quality Control and Follow-Up 

Effective supervision and follow-up is the key to good patient compliance. In 
order to ensure quality control, multi-mode monitoring and follow-up measures 
can be used, including community service, telemedicine, wearable devices, etc., 
and the appropriate way can be selected according to the actual situation of pa-
tients. At the same time, patients’ spouses or caregivers are encouraged to par-
ticipate in the pre-rehabilitation plan, assist in supervising patients’ compliance 
with medical orders and provide necessary nursing care during the pre-rehabil- 
itation period, so as to improve patients’ enthusiasm and compliance in partici-
pating in the pre-rehabilitation plan [30]. 

5. Conclusion 

This study summarized and summarized the best evidence of preoperative 
pre-rehabilitation for patients with lung cancer complicated with COPD. Medi-
cal and health care personnel can conduct pre-rehabilitation for patients with 
lung cancer complicated with COPD from eight aspects: content and principle of 
pre-rehabilitation, pre-rehabilitation evaluation, exercise rehabilitation, nutri-
tion management, psychological guidance, health education, multidisciplinary 
cooperation, quality control and follow-up. Due to the lack of clear recommen-
dations on the content of pre-operation rehabilitation for patients with lung 
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cancer complicated with COPD. The evidence in this study mainly comes from 
the research of different institutions and organizations at home and abroad. It is 
suggested that the application of evidence should comprehensively consider the 
regional and cultural differences at home and abroad, comprehensively evaluate 
the rehabilitation needs and individual differences of patients, so as to formulate 
scientific, applicable and normative pre-rehabilitation programs, and constantly 
obtain and update the latest evidence. The evidence-based medicine Evidence 
Hierarchy pyramid is a tool for evaluating the effectiveness and safety of clinical 
practice by grading the results of different types of studies according to the relia-
bility and importance of the evidence. The bottom of the pyramid is the lowest 
level of evidence, which is of relatively low quality, while the top of the pyramid 
is the highest level of evidence, which is of relatively high quality. In the applica-
tion of clinical evidence, medical professionals should use these grades in rela-
tion to the clinical issues they face. 

Acknowledgements 

This study was supported by the Nursing elite talent pool of Shanghai Pulmo-
nary Hospital (HL-C3). 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Shi, Y.K., Sun, Y., Yu, J.M., et al. (2016) Expert Consensus on Diagnosis and Treat-

ment of Advanced Primary Lung Cancer in China (2016 Edition). Chinese Journal 
of Lung Cancer, 19, 1-15. 

[2] Alfano, C.M. and Pergolotti, M. (2018) Next-Generation Cancer Rehabilitation: A 
Giant Step Forward for Patient Care. Rehabilitation Nursing, 43, 186-194.  
https://doi.org/10.1097/rnj.0000000000000174 

[3] Garmy, P. and Jakobsson, L. (2018) Experiences of Cancer Rehabilitation: A 
Cross-Sectional Study. Journal of Clinical Nursing, 27, 2014-2021.  
https://doi.org/10.1111/jocn.14321 

[4] van Beijsterveld, C.A., Bongers, B.C., den Dulk, M., Dejong, C.H. and van Meeteren, 
N.L. (2020) Personalized Community-Based Prehabilitation for a High-Risk Surgic-
al Patient Opting for Pylorus-Preserving Pancreaticoduodenectomy: A Case Report. 
Physiotherapy Theory and Practice, 37, 1497-1509.  

[5] Giles, C. and Cummins, S. (2019) Prehabilitation before Cancer Treatment. The 
BMJ, 366, L5120. https://doi.org/10.1136/bmj.l5120 

[6] Denehy, L. (2017) Intensive Preoperative Rehabilitation Improves Functional Ca-
pacity and Postoperative Hospital Length of Stay in Elderly Patients with Lung 
Cancer [Commentary]. Journal of Physiotherapy, 63, 184.  
https://doi.org/10.1016/j.jphys.2017.05.003 

[7] Alper, B.S. and Haynes, R.B. (2016) EBHC Pyramid 5.0 for Accessing Preappraised 
Evidence and Guidance. BMJ Evidence-Based Medicine, 21, 123-125.  

https://doi.org/10.4236/ojn.2023.139039
https://doi.org/10.1097/rnj.0000000000000174
https://doi.org/10.1111/jocn.14321
https://doi.org/10.1136/bmj.l5120
https://doi.org/10.1016/j.jphys.2017.05.003


P. P. Zheng et al. 
 

 

DOI: 10.4236/ojn.2023.139039 613 Open Journal of Nursing 
 

https://doi.org/10.1136/ebmed-2016-110447 

[8] Xing, W.J., Hu, Y., Zhou, Y.F., et al. (2019) Promoting the Translation of Evidence 
into Clinical Practice (6) Production and Writing of Evidence Summary. Journal of 
Advanced Nursing, 35, 1129-1132.  

[9] Brouwers, M.C., Kho, M.E., Browman, G.P., et al. (2010) AGREE II: Advancing 
Guideline Development, Reporting and Evaluation in Health Care. Canadian Med-
ical Association Journal, 182, E839-E842. https://doi.org/10.1503/cmaj.090449 

[10] Page, M.J., McKenzie, J.E., Bossuyt, P.M., et al. (2021) The PRISMA 2020 State-
ment: An Updated Guideline for Reporting Systematic Reviews. BMJ, 29, 178-189.  
https://doi:10.1136/bmj.n71  

[11] Mokkink, L.B., de Vet, H.C.W., Prinsen, C.A.C., et al. (2018) COSMIN Risk of Bias 
Checklist for Systematic Reviews of Patient-Reported Outcome Measures. Quality 
of Life Research, 27, 1171-1179. https://doi.org/10.1007/s11136-017-1765-4 

[12] Liu, Z.J., Zhang, L.J., Liu, H.S., et al. (2022) Expert Consensus on Pre-Rehabilitation 
Management of Thoracic Surgery Based on Accelerated Postoperative Rehabilita-
tion (2022). Journal of Concord Medicine, 13, 387-401. 

[13] Zhi, X.Y. and Liu, L.X. (2020) Chinese Guidelines for Perioperative Airway Man-
agement in Thoracic Surgery (2020 Edition). Chinese Journal of Thoracic and Car-
diovascular Surgery, 28, 251-262. 

[14] Ries, A.L., Bauldoff, G.S., Carlin, B.W., Casaburi, R., Emery, C.F., Mahler, D.A., 
Make, B., Rochester, C.L., Zuwallack, R. and Herrerias, C. (2007) Pulmonary Reha-
bilitation: Joint ACCP/AACVPR Evidence-Based Clinical Practice Guidelines. Chest, 
131, 4S-42S. https://doi.org/10.1378/chest.06-2418 

[15] Gao, S., Barello, S., Chen, L., et al. (2019) Clinical Guidelines on Perioperative 
Management Strategies for Enhanced Recovery after Lung Surgery. Translational 
Lung Cancer Research, 8, 1174-1187. https://doi.org/10.21037/tlcr.2019.12.25 

[16] Cao, H., Chen, Y.J., Gu, X.P., et al. (2021) China Accelerate Rehabilitation Surgery 
Clinical Practice Guidelines (2021 Edition). Chinese Journal of Practical Surgery, 9, 
961-992.  

[17] Campbell, K.L., Winters-Stone, K.M., Wiskemann, J., et al. (2019) Exercise Guide-
lines for Cancer Survivors: Consensus Statement from International Multidiscipli-
nary Roundtable. Medicine & Science in Sports & Exercise, 51, 2375-2390.  
https://doi.org/10.1249/MSS.0000000000002116 

[18] Liu, W., Pan, Y.L., Gao, C.X., et al. (2013) Breathing Exercises Improve 
Post-Operative Pulmonary Function and Quality of Life in Patients with Lung Can-
cer: A Meta-Analysis. Experimental and Therapeutic Medicine, 5, 1194-1200.  
https://doi.org/10.3892/etm.2013.926 

[19] Li, F., Yuan, H., Dai, Q., et al. (2019) Summary of the Best Evidence of Perioperative 
Exercise Management Intervention in Patients with Lung Cancer. Modern Clinical 
Nursing, 19, 77-83.  

[20] Yin, J.J., LV, F.F. and Yang, L.J. (2019) Summary of the Best Evidence for Preopera-
tive Respiratory Training Management in Patients with Lung Cancer. Chinese 
Journal of Modern Nursing, 26, 1166-1170.  

[21] Wang, Y.Q., Liu, X., Jia, Y. and Xie, J. (2019) Impact of Breathing Exercises in Sub-
jects with Lung Cancer Undergoing Surgical Resection: A Systematic Review and 
Meta-Analysis. Journal of Clinical Nursing, 28, 717-732.  
https://doi.org/10.1111/jocn.14696 

[22] Pu, C.Y., Batarseh, H., Zafron, M.L., et al. (2021) Effects of Preoperative Breathing 

https://doi.org/10.4236/ojn.2023.139039
https://doi.org/10.1136/ebmed-2016-110447
https://doi.org/10.1503/cmaj.090449
https://doi:10.1136/bmj.n71
https://doi.org/10.1007/s11136-017-1765-4
https://doi.org/10.1378/chest.06-2418
https://doi.org/10.21037/tlcr.2019.12.25
https://doi.org/10.1249/MSS.0000000000002116
https://doi.org/10.3892/etm.2013.926
https://doi.org/10.1111/jocn.14696


P. P. Zheng et al. 
 

 

DOI: 10.4236/ojn.2023.139039 614 Open Journal of Nursing 
 

Exercise on Postoperative Outcomes for Patients with Lung Cancer Undergoing 
Curative Intent Lung Resection: A Meta-Analysis. Archives of Physical Medicine 
and Rehabilitation, 102, 2416-2427.E4. https://doi.org/10.1016/j.apmr.2021.03.028 

[23] Mainini, C., Rebelo, P.F., Bardelli, R., et al. (2016) Perioperative Physical Exercise 
Interventions for Patients Undergoing Lung Cancer Surgery: What Is the Evidence? 
SAGE Open Medicine, 4, 1-19. https://doi.org/10.1177/2050312116673855 

[24] Zhang, X.M., Yang, P.Y., Zhang, Y.X., et al. (2019) Summary of Best Practice Evi-
dence for Pulmonary Rehabilitation Exercise in Patients with Chronic Obstructive 
Pulmonary Disease. Journal of Nursing Science, 35, 94-98.  

[25] Crandall, K., Maguire, R., Campbell, A. and Kearney, N. (2014) Exercise Interven-
tion for Patients Surgically Treated for Non-Small Cell Lung Cancer (NSCLC): A 
Systematic Review. Surgical Oncology, 23, 17-30.  
https://doi.org/10.1016/j.suronc.2014.01.001 

[26] Samson, P., Patel, A., Garrett, T., et al. (2015) Effects of Delayed Surgical Resection 
on Short-Term and Long-Term Outcomes in Clinical Stage I Non-Small Cell Lung 
Cancer. The Annals of Thoracic Surgery, 99, 1906-1912.  
https://doi.org/10.1016/j.athoracsur.2015.02.022 

[27] Zha, H.X., Liu, K.Y. and Wang, C. (2021) Summary of Best Evidence for Exercise 
Rehabilitation in Patients with Stable Chronic Obstructive Pulmonary Disease. 
Journal of Nursing Research, 35, 3985-3990. 

[28] Wuytack, F., Devane, D., Stovold, E., et al. (2018) Comparison of Outpatient and 
Home-Based Exercise Training Programmes for COPD: A Systematic Review and 
Meta-Analysis. Respirology, 23, 272-283. https://doi.org/10.1111/resp.13224 

[29] Abrahm, J.L. and Hansen-Flaschen, J. (2002) Hospice Care for Patients with Ad-
vanced Lung Disease. Chest, 121, 220-229. https://doi.org/10.1378/chest.121.1.220 

[30] Mao, X., Hu, F., Peng, J., et al. (2022) Expert Consensus on Multi-Disciplinary 
Treatment, Whole-Course Pulmonary Rehabilitation Management in Patients with 
Lung Cancer and Chronic Obstructive Lung Disease. Annals of Palliative Medicine, 
11, 1605-1623. https://doi.org/10.21037/apm-22-549 

[31] Huang Wright, C., Wright, J., Cioffi, G., et al. (2020) Association of Cancer Center 
Type with Treatment Patterns and Overall Survival for Patients with Sacral and 
Spinal Chordomas: An Analysis of the National Cancer Database from 2004 to 
2015. Journal of Neurosurgery: Spine, 32, 311-320.  
https://doi.org/10.3171/2019.7.SPINE19566 

[32] Toshiko, K., Shigetoshi, Y., Mariko, T., et al. (2020) Immunological Features of a 
Lung Cancer Patient Achieving an Objective Response with Anti-Programmed 
Death-1 Blockade Therapy. Cancer Science, 111, 288-296.  
https://doi.org/10.1111/cas.14222 

[33] Siltanen, H., Aine, T., Huhtala, H., et al. (2020) Psychosocial Issues Need More At-
tention in COPD Self-Management Education. Scandinavian Journal of Primary 
Health Care, 38, 47-55. https://doi.org/10.1080/02813432.2020.1717087 

 
 

https://doi.org/10.4236/ojn.2023.139039
https://doi.org/10.1016/j.apmr.2021.03.028
https://doi.org/10.1177/2050312116673855
https://doi.org/10.1016/j.suronc.2014.01.001
https://doi.org/10.1016/j.athoracsur.2015.02.022
https://doi.org/10.1111/resp.13224
https://doi.org/10.1378/chest.121.1.220
https://doi.org/10.21037/apm-22-549
https://doi.org/10.3171/2019.7.SPINE19566
https://doi.org/10.1111/cas.14222
https://doi.org/10.1080/02813432.2020.1717087

	Summary of the Best Evidence for Preoperative Pre-Rehabilitation in Patients with Lung Cancer Complicated with COPD
	Abstract
	Keywords
	1. Introduction
	2. Data and Methods
	2.1. Literature Retrieval Strategy
	2.2. Reference Inclusion and Exclusion Criteria
	2.3. Literature Screening and Quality Evaluation
	2.4. Principle of Evidence Extraction

	3. Results
	3.1. General Features of the Included Literature
	3.2. Quality Evaluation Results of the Included Literature
	3.2.1. Quality Evaluation Results of the Guidelines
	3.2.2. Quality Evaluation Results of Systematic Evaluation
	3.2.3. Quality Evaluation Results of Expert Consensus

	3.3. Evidence Description and Summary

	4. Description of Evidence
	4.1. Contents and Principles of Pre-Rehabilitation
	4.2. Pre-Rehabilitation Assessment
	4.3. Exercise Rehabilitation
	4.4. Nutrition Management
	4.5. Psychological Guidance
	4.6. Health Education
	4.7. Multidisciplinary Cooperation
	4.8. Quality Control and Follow-Up

	5. Conclusion
	Acknowledgements
	Conflicts of Interest
	References

